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INTRODUCTION

When we consider the increase of interest in the study
of mathematics in this country since the year 1900, and
the recent achievements in this field, we may be
tempted to feel that the subject had no history of any
moment before the twentieth century. Even a brief
examination of the question, however, shows not only
that the work done before the year 1875 is worthy of
attention, but that the succeeding quarter of a century
saw laid the foundations upon which the scholars of
today have so successfully built.

It was because of my belief in the importance of the
subject that I accepted the invitation extended by the
Carus Monograph Committee to undertake the work.
I made the condition, however, that I should be allowed
to join with me Professor Ginsburg, whose ability to
search out mathematical facts in libraries is unusual
and who, as I had known from years of experience,
would attack the problem in complete sympathy with
my own methods. As a result of our desire to consult
original sources whenever possible, we have spent a
much longer time upon ascertaining the facts, in sorting
out what seemed the most important, in arranging the
material, and in preparing the text, than would seem
necessary to one not accustomed to such an undertak-
ing. I wish, therefore, to say that to Professor Ginsburg
I am indebted for a painstaking examination of source
material in several of our largest libraries, and that to

v



vi INTRODUCTION

the several librarians we are both indebted for their
generous assistance in the search.

In a general way the plan has been to consider the
term “America” as including that territory north of the
Caribbean Sca and the Rio Grande River. The changes
in the governments of large portions of this territory are
of no importance from the standpoint of the history of
mathematics, and the fact that more than half of it is a
part of the British Commonwealth has no bearing upon
the scientific achievements of the two political divisions.
Within this “America” it has been our aim to consider
(1) the early colonies—their racial inheritances, their
early nceds in the field of mathematics, and their
achievements, meager though they were; (2) the
changes in foreign influence from time to time, par-
ticularly with respect to the influx of mathematical
ideas from the British Islands, France, Germany, and
Italy; (3) the beginning of high-grade university work
and the rapid development of this work towards the
close of the nineteenth century; (4) the development of
means for encouraging mathematical progress through
the forming of societies and through the publication of
the results of investigation in appropriate periodicals;
and (5) the names and achievements of a number of
those who have, through opening new fields or cultivat-
ing old ones, contributed in some worthy manner to
the advance of the science.

Naturally, it was possible to make use of only a small
part of the material accumulated, the space allowed us
being strictly limited. For this reason no attempt could
be made to give anything like a complete list of scholars
whose primary interest in any period was mathematics,
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to make any exhaustive presentation of the changing
courses of study, to include complete lists or any
analysis of papers published here or abroad in scientific
journals, or to devote much space to biography or
bibliography. Fortunately there are extended lists of
arithmetics prepared by Professor L. C. Karpinski, and
of algebras by Professor Lao G. Simons, besides others
in the same or similar lines, and hence it was unneces-
sary to attempt what had already been so effectively
accomplished. Neither would it have been desirable to
cover in any detail the Spanish achievements already
studied by the late Professor Cajori. On the other hand,
it was manifestly desirable to pay considerable atten-
tion to notable publications which have had an influence
upon mathematics in the United States and Canada,
and occasionally to speak of works of less importance
which show the lower levels of achievement.

As to articles which have appeared in mathematical
journals, it has been impossible to present at length any
discussion of the contents of even those of importance.
All that authors of a work of this size can be expected to
do, in this respect, is to mention such monographs and
articles, written before 1900, as seem to have laid the
foundation for the noteworthy achievements in mathe-
matics in this or other countries since the opening of
the twentieth century.

As to the close union of mathematics, physics, and
astronomy in the early period, it is difficult to draw the
lines which separate the three, and indeed it is undesir-
able to attempt to do so. While it has been the aim to
confine the work rather closely to the somewhat un-
definable domain of pure mathematics, it has in a num-
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ber of cases been necessary to devote considerable space
to the early devclopment of the related sciences.

A°difficulty arises in connection with the work of
those scholars now living who contributed in some
marked degree, at the close of the nincteenth century,
to the remarkable progress of mathematics after the
year 1900. Necessarily the most important of their con-
tributions have been mentioned, but biographical notes
concerning the authors and their later achievements
have been left for future historians.

The authors wish to express their thanks to the Fogg
Muscum, Harvard University, for permission to use
photographs from oil paintings of John Winthrop and
Benjamin Peirce, and to Columbia University for simi-
lar permission to use one of Robert Adrain. The other
portraits are from photographs or engravings.

Davip EUGENE SMITH
January 1934
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CHAPTER 1
THE SIXTEENTH AND SEVENTEENTH CENTURIES

1. NEEDS OF THE EARLY SETTLERS

The early settlers in America were chicefly British,
Dutch, Swedish, French, and Spanish. The Dutch had
as the nucleus of their possessions Manhattan Island,
soon surrendered to the British. The Swedes, with the
region arround Philadelphia as their New Sweden, also
gave way to the English settlers. The French finally
took control of Lower Canada and held that territory
politically until the British acquired it by the treaty of
1763, and they still hold much of it racially. The region
known as Louisiana, much larger than the present state,
was held by France (1682-1762, 1800-1803) or Spain
(by treaty, 1762; actually, 1769-1800) until acquired
by the United States in 1803. Florida had been explored
by the Spanish in the 16th century, had received a band
of Huguenots in 1562, and after various vicissitudes was
made a part of the United States in 1821. These events
all have a bearing upon the problem to be considered.

In the first place, what were the immediate needs of
these early settlers for a subject like mathematics? In
answering this question it is desirable to consider their
occupations. In general they tended to become small
farmers or artisans or to go into trade. A relatively small
number were concerned with the sea and with trade
with the mother countries. Many were influenced to
migrate to the New World by religious persecution, fan-

1



2 SIXTEENTH AND SEVENTEENTH CENTURIES

cied or real, and these settlers developed various chris-
tian sects which at the present time seem, to say the
least, rather unnecessary to faith in the essentials of
Christianity. These sects seem to have been often char-
acterized by bigotry rather than by a desire to love their
neighbors as themselves. In each community there were
doubtless found men with some medical knowledge, and
women to act as midwives.

As to mathematics, the farmer and artisan needed
merely the ability to add and subtract numbers, rarely
to multiply, and almost never to divide. Their simple
purchases and sales were largely matters of barter, and
the arithmetic which was needed was easily passed on
from father to son, along with the ability to read parts
of the Bible. The girls did not, in general, learn anything
about calculation. Boys going into trade needed to
know but little about computation except how to write
a column of figures (often in Roman numerals before
the seventeenth century and even later), to add the
numbers, and to make simple subtractions, all of which
were learned by them in their apprenticeship stage.
Most boys, therefore, needed a slight knowledge of
simple computation, of the measures in common use,
and of halves, fourths, and eighths, together with
English or other European monies, most of the latter
being based upon the scale used by the British. The
land owner needed some knowledge of surveying, but
at first this did not concern the average citizen.

This leaves the sea-faring men and the clergy, and it
was to them that mathematics appealed for two distinct
reasons. The navigators of the 13th century, particu-
larly in the Mediterranean Sea, needed to know how
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to find their way from port to port by means of the
compass and the portolano maps which gave the courses
and which illustrated the Portolani or sailing directions.
In crossing the Atlantic the early voyagers could find
their approximate latitude by the aid of the quadrant or
the astrolabe, but they had no satisfactory way of find-
ing their longitude except by dead reckoning. It was not
until the second half of the 18th century that the Har-
rison Chronometer was perfccted sufficiently to allow
for any close approximation to the longitude of a ship.
Hence the amount of mathematics needed to navigate
a ship before the 18th century was small. The British
Nautical Almanac did not appear until 1767. In the
16th and 17th centuries, therefore, the science of navi-
gation, which in the 18th century developed into an im-
portant branch of mathematics, was such as to demand
but little beyond simple angle measurement.

It may be thought that the clergy and the healers of
one kind or another would have little need for any
mathematics beyond simple measurements and cal-
culation. It was in their fields, however, that the science
may be said to have had its beginning in the New World.
The clergy were divided into two very distinct branches,
—the Catholics (which at the time of the first settlers
may for our purposes be said to have included the
Church of England) and the Protestants. The former
paid great attention to the fixing of Easter and other
movable feasts, and the latter generally opposed the
observation of such festivals as being of papal origin.
Each, however, needed calendars for business purposes.
The result was that the entire clergy, as being the most
highly educated of the people, were called upon to de-
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cide matters concerning the calendar, and the Catholics
naturally assumed the preparation of the one used in
their churches, with the fixing of Easter, Christmas,
and the various saints’ days. It is here that we find the
first trace of mathematics worth considering in the
New World, and the mathematics which received the
greatest amount of attention before the 19th century.
Out of it grew the demand for observatories and for
courses in astronomy in the early colleges. The fact that
the Catholic churches were so much concerned with
such questions as the fixing of Easter led the educators
of the early missionaries, chiefly in the French and
Spanish colonies, to include a degree df training in as-
tronomy which rendered them able to furnish the in-
formation needed in calendar making. In particular, the
Jesuit order, founded in 1539, put forth a determined
effort to make its priests proficient in this science, an
effort which later resulted in producing a larger number
of worthy astronomers and a considerable number of
notable scholars in this field, and in establishing well-
equipped observatories in various parts of the world.
As to the medical men, they were the scientists of the
early period and in general were acquainted with, if not
believers in, astrology. The 16th century was a time in
which this subject was still held in high esteem all over
Europe, with the natural result that it found its way
into America in this and the period immediately follow-
ing. With it there came a demand, limited though it was,
for enough astronomical knowledge to meet the needs
of those who could cast horoscopes and who assumed
to prognosticate events. Out of this demand there came
the calendars of the 17th century with the vain fore-
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casts which are still found in almanacs intended for the
lower levels of inteliigence. We have, then, one source
from which the slender stream of mathematics in the
16th century flowed—the spring of astronomy.

One feature of more decided mathematical interest,
however, should be mentioned—the surveying of large
tracts of land. One of the early evidences of this interest
is seen in the sending out of Thomas Harriot (1560
1621) by Sir Walter Raleigh in 1585 for the purpose of
surveying and mapping the southern portion of the
territory then known as Virginia but which is now
North Carolina. Harriot had taken his B.A. degree at
Oxford at the age of nineteen and was only twenty-five
when he accompanied Sir Richard Granville (1585) to
the New World. A year after his return (1587) to Eng-
land he published a report upon the colony.! His work
on algebra (posthumous, London, 1631) set a much
higher standard for the subject in England, but it was
written more than twenty years after his visit to Amer-
ica. He was also an astronomer of unusual ability, but
no trace of his mathematical or astronomical attain-
ments, aside from his survey, is found in the American
literature of the century of his death.

It is evident that Harriot could not have been the
only man who visited the colonies for the purpose of
mapping the newly discovered region. Such a large
territory required the work of many who knew at least
the rudiments of surveying, and we shall presently see
that men of much prominence in public affairs were
often skilled in this art.

! On his map see P. L. Phillips, Virginia Cartography. Washington,
1896.
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2. CAUSES OF THE LOW DEGREE OF GENERAL
INTELLECTUAL EFFORT

In the sixteenth century, however, the general intel-
lectual equipment of the surveyors seems to have been
low, and the mathematical attainments of the people
were meager. In the year 1814 De Witt Clinton (1769
1828), one of the leading statesmen of his time and a
scientist of repute, gave an address in which he set forth
with great frankness and clarity the causes of the failure
of America to make any progress in the arts and sciences
during the entire colonial period. These causes were so
well considered by him as to make a brief summary of
them appropriate before proceeding to a statement of
the successes and failures in the development of mathe-
matics in the New World. As Clinton conceived them
they were as follows:

1. Our pioneers came to this country primarily to acquire
wealth, expecting to return to their native lands when this was
accomplished. Their loyalty was to their country of origin, not
to that of their adoption.

2. They came at a time when the intellectual world was in-
volved in philosophies of words, concerned only with logical
subtleties which led to the general neglect of science.

3. The colonial governors showed, in general, no interest in
the welfare of the country. -

4. That desire for fame which encourages genius was stifled
through the lack of an enlightened public.

5. Racial and religious prejudices rendered impossible any
combination of effort to advance science. This is seen in the atti-
tude of the Dutch in New Amsterdam, the French in Canada and
Illinois, the Germans in Pennsylvania, and the British in New
England.

6. The fact that the parent countries shipped criminals and
other undesirable persons to this country prejudiced Europe
against the character and possible attainments of our people.
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The combined effects of these causes led to a general
lack of school facilities and to a debased condition of
the learned professions. No printing press was estab-
lished in the Dutch provinces until 1693, and no news-
paper was published until 1728,

3. EARLY CONDITIONS IN THE SEVENTEENTH CENTURY

That the seventeenth century in America could not
be expected to make any worthy contribution, even to
the most clecmentary phase of mathematics, is apparent
from a brief statement of the situation in the colonies.
The Dutch traders hardly began their work until 1611,
and not until 1625 did their settlements on Manhattan
Island (the present New York) and at Fort Orange (the
present Albany) assume any importance. The first
school on Manhattan Island was established about
16331637, probably with Adam Roclantson' as master,
and even after the British took final possesion (1673)
they established only two grammar (Latin) schools.

During the Dutch supremacy, closing in 1664 (except
for the year 1673-1674), only Latin and the vernacular
received any attention in the government schools, al-
though schoolmasters sent out by the West Indies Com-
pany were required also to teach arithmetic. The salary
of a schoolmaster at this time was augmented by 50
stivers (about $1.00) quarterly from each pupil taught
to read, write, and “cipher.” Under the Dutch control
an academy seems to have been planned in 1650 and a
Latin school was conducted by Curtius and Luyck,
pupils coming from as far away as Virginia. Of one of

! This may have been 1637 when his license was issued. although 1633
is often given.
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the private tutors, one Jacques Cortelyou, it is said that
he was versed “in the mathematics of Descartes,” that
he “spoke Latin and good French,” was a surveyor, and
a “good cartesian and not a good Christian, regulating
himself in all externals by reason and justice solely.”
Aside from the simplest primary arithmetic it seems
probable that the only mathematics taught during the
Dutch colonial period referred to surveying and map
making, these being the most essential items in a new
country. About ten cents a week was paid for each
pupil who learned reading, while writing and “cipher-
ing” cost about 28 cents a week.? The learned class was
composed largely of clergymen, not of teachers, the
attention of the early settlers being given to religious
rather than to academic instruction.

The facilities for studying arithmetic in and about
New Amsterdam were pitifully few. The pupils rarely
saw a printed textbook on the subject, their only aids
being an occasional hornbook with the numerals, and
later the “battledore” booklets.

4. NEW ENGLAND

In New England, however, the outlook was more
promising. Although the territory did not receive’its
name until 1614 and its “Pilgrims” until 1620, or begin
its representative government until 1634, as early as
1636 it saw the first American college, Harvard, founded.

* Imogen Clark, Old Days and Old Ways, New York, 1928; W. H. Kil-
patrick, The Dutch Schools in New Netherlands and Colonial New York,
Washington, 1912. In our discussion we shall speak of elementary calcu-
lations as arithmetic and hence asa branch of mathematics, a relatively
late usage without early historical sanction, but one which is now gener-
ally permitted.
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At that time the entire population of New England was
only about 4000, and Boston was a village of only
twenty-five or thirty houses, but it is a significant fact
that as many as one hundred men in the colony had
been educated at Oxford or Cambridge, eighty being
graduates, and that twenty graduates from Scotch
universities were to be found among the settlers.!

Since Harvard, as indeed all the early American col-
leges, was designed primarily for the training of the
clergy, it followed the English plan of confining its
work chiefly to Latin and Greek. The courses in scien-
tific subjects in the seventeenth century, even for the
master’s degree, were trivial. Indeed, the only mathe-
matical thesis offered before 1700 was—*Is the quad-
rature of a circle possible?”” in which the candidate took
the affirmative. This was in 1693.2

The fact that Oxford and Cambridge accepted Har-
vard degrees in the seventeenth century as equivalent
to their own has little significance when we consider
that this was done only in the period 1648-1660 when
the Puritans were in power in England and wished to
favor the Puritan colony in the New World. Educa-
tionally, there was no reason for the concession, even
as regards Latin and Greek alone.

Meanwhile New England was finding a competltor
in the South. In 1660 the Virginia Assembly enacted
that land should be furnished for a college and free
school, but the matter rested until, in 1688, the neces-
sary money was secured by private subscription. In

1 J. M. Barker, Colleges in America, Cleveland, 1894,

2 E. J. Young, Subjects for Masier’s Degree in Harvard College, 1655~
1794, Cambridge, Mass., 1880.
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1692 the first royal educational charter in America was
given and a year later William and Mary College was
established at Williamsburg, supported by public
funds.® Here, as at Harvard, no attention was given to
mathematics, unless introductory courses in arithmetic
may be included in this term.

Thus the encouragement to mathematics given by the
colonial governments in the seventeenth century
amounted to nothing, and the achievements in the
colleges were of no moment. There remains, however,
that somewhat imponderable factor—the individual.
For a long period mathematics made its great progress
through individuals rather than schools. Tartaglia,
Cardan, Vieta, Fermat, Descartes, L’Hospital, D’Alem-
bert, and many other giants in the field had little or no
relation to any university. It is only in recent times that
universities have sought to give to men of this stamp
any place on their faculties. So it is not in the schools
that the advance in mathematics in the sixteenth, sev-
enteenth, and eighteenth centuries in America is to be
found, but rather in the quasi-astronomical work of
the astrologers and the makers of almanacs, the two
classes often merging in one. '

»

5. EARLY ASTRONOMY

The English settlers were familiar with the almanacs
published in the seventeenth century by the Stationers’
Company, which claimed the monopoly, and at the
close of the century with the famous Vox Stellarum of
Francis Moore (1700). But long before this publication
appeared there were almanac makers, astrologers, and

3 Barker, loc. cit., p. 41.
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astronomers of some merit at work in the colonies. For
example, Samuel Danforth (1626-1674) of Harvard
College, who published “An Almanack” in Boston in
1647, was an astronomer of local distinction in New
England. He published later “An astronomical descrip-
tion of the late comet. . ..” (1664), privately printed
at Cambridge, Mass., in 1665, and Urian Oakes (1631-
1681), the fourth president of Harvard, published at
Cambridge a series of astronomical calculations.? Even
Danforth’s, however, was not the first of the American
almanacs, for one had already been published by
“William Peirce, mariner,” at Cambridge in 1639, ap-
parently the second item published by Stephen Daye
who had brought his press with him in 1638. '

A number of these almanacs appeared in this country
in the seventeenth century, but the most scholarly work
was done by Thomas Brattle whose book was printed
in Cambridge, Mass., in 1678. The British astronomer,
Francis Baily (1731-1810) tells us that it was Brattle
to whom Newton refers in the Principia as having made
unusually good observations on the comet of 1682. His
first work appeared under the title Almanack of Coeles-
stial Motions of the Sun and Planets with Their Principal
Aspects for the Year 1678. He was a member of the
Harvard faculty, and his description of his work on the
solar eclipses of 1692 and 1703, whereby the difference
of longitude between Cambridge, Mass., and London
was determined, was published in the Philosophical
Transactions, London, XXIV (1706), pp. 1630-1638.

1 The original is in the library of the Massachusetts Historical Society.
See Scripta Mathematica, 1, 275.
2 J, L. Chamberlain, Universities and Their Sons, vol. 11, p. 225.
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In these observations he was assisted by his pupil,
Henry Newman, who also published (1690) an al-
manac.?

It should be understood, however, that most of these
almanacs were mere “prognostications,” a term fre-
quently used in connection with them. Unlike the
church calendars they were not concerned primarily
with Easter, nor with saints’ days, nor with such scien-
tific knowledge as the prediction of eclipses. They gen-
erally pretended to forecast the weather, doing so in a
vague manner designed to avoid the criticism of failure.
Such “farmers’ almanacs” were common until the close
of the nineteenth century.

The church calendar was usually announced by the
catholic priests, and directions for finding Easter are
still given in sothe editions of the Episcopal Prayer
Book. Although based only upon medieval astronomy
they were still too scientific for popular use. ’

6. THE ASTROLOGERS

As to the astrologers a brief note will suffice. They
often went out with the early settlers as was the case in
all migrations of peoples in historic times. For example,
the immigrants from Sweden preceded William Penn
by a whole generation, erecting a fort on Minquas
River, near Wilmington, Del., in 1638. Tradition states
that when, in 1698, they built a church at Wicaco (later
Philadelphia) they called in an astrologer to cast a
horoscope to determine the propitious time for laying

3 There are various lists of American almanacs as may be seen in most

large libraries. Upwards of 25 authors of the seventeenth century are
inclnded
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the foundation stone. The sundial said to have been
used by him, the work of Christopher Schiissler (Augs-
burg, 1578), is now owned by the American Philosoph-
ical Society. On its base is engraved a planisphere.!
If such an instrument, which in this case a photograph
shows to have been exceptionally well made, could have
been used by a mere astrologer, others of good work-
manship were probably known elsewhere in the colonies.

It is interesting to observe that the first mathema-
ticians in the New World looked upon mathematics as
merely an aid to the study of astronomy, as their Euro-
pean predecessors had so often looked upon the latter
as the handmaid of astrology. This tended to make the
mathematician astronomically-minded, and this was
largely the case until the latter part of the nineteenth

-century. It had good precedents in the work of Newton
in England, Laplace in France, and Gauss in Germany,
and the result is seen in that of Benjamin Peirce and
Simor Newcomb in this country.

Thus the seventeenth century in America produced
no mathematics worth the name. The settlers were more
concerned with combatting the hardships of life in a
new country, with religious quarrels, with fighting the
bogy of witchcraft, with petty political feuds, with the
small gossip of small communities, and with devising
tortures (mental and physical) for those whom they
hated, than they were with the masterpieces of contem-
porary European literature and science. The century
that saw the work of Galileo, Kepler, Gilbert, Napier,
Fermat, Descartes, Pascal, Huygens, Newton, and

‘H. D. Paxson, Where Pennsylvania History Begins (cover title),
Philadelphia, 1926, p. 46.
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Leibniz, in countries from which the settlers had come,
saw among the intelligentsia no apparent appreciation
of the discoveries of scholars of this class. Indeed, even
the leaders seemed to sanction the very European re-
ligious persecution from which so many had fled, and
~actually to attempt to produce such erudite bigots as
Cotton Mather, who should have known the writings of
these world leaders, but who wasted his abilities upon
“daemons and witchcraft,” “evil spirits,” “evil angels,”
and other cvidences of disordered minds that today
pass the understanding of even the most reactionary.’

& See Mather’s The Wonders of the Invisible World, Boston, 1693.



CHAPTER II
THE EIGHTEENTH CENTURY

1. GENERAL SURVEY

The eighteenth century was the first to show much
interest in America in any phase of mathematics. This
interest is not, however, seen in the records of the pre-
paratory schools, and appears only slightly in those of
the colleges. In spite of what Judge Thomas Holme
wrote in 1696 about the ability of the schoolmasters of
Pennsylvania to bring pupils to school

} And to instruct and make them quick
< In all sorts of arithmetick,

the subject was poorly taught. In Massachusetts the
standard was even lower than in the preceding century
when every town of a hundred families had a grammar
school, whereas in 1789 there was only one for every
town of two hundred, thus closing the facility for col-
lege preparation to one hundred twenty Massachusetts
towns.! Although this condition, as it related to mathe-
matics, concerned only arithmetic, it had the indirect
result that relatively fewer boys were prepared for
entering a college where they might have had some
mathematical training however slight. Indeed, a large
number of people opposed the idea of public education
on the ground that it made boys lazy and dissatisfied
with farm life, and led to religious skepticism. A similar

Y A. M. Earle, Ckild Life in Colonial Days, New York, 1929, p. 70,
seq.

15



16 THE EIGHTEENTH CENTURY

argument was common until the latter part of the nine-
teenth century in Europe as well as in America.

The redeeming feature of the situation lay in the fact
that mathematics in the eighteenth century, as we have
seen in earlier periods, did not originate generally in the
schools, nor did it spread chiefly through this agency.
If we except such mechanical features as the elementary
operations of arithmetic and algebra and consider the
progress of real mathematics, neither the elementary
schools of this country nor the colleges were much con-
cerned in that period with the subject. In Europe this
had, as we have already seen, frequently been the case
in the seventeenth century, as witness further the
epoch-making discoveries of Fermat, Pascal, Desargues,
Leibniz, Napier, and Harriot, although we must recall
at the same time the work done in Cambridge by men
like Barrow and Newton, and at Oxford, with more
erudition but less originality, by Wallis.

In classical times it was men of the Maecenas type
who fostered publications; later it was the Church which
gave opportunity for study and for the spread of knowl-
edge through the scribes in the monastic centers; with
the advent of printing it was the kings and nobles who,
partly in payment for florid dedications, made it pos-
sible to publish treatises on mathematics as well as
those on letters; still later there came into being learned
societies, fostered by the Church or the State, and these
provided media for making known the discoveries and
inventions of their members; and finally, so general was
education becoming, it was through commercial pub-
lishers of texts, of periodicals, and of meritorious but
somewhat popular books upon the various sciences that
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certain mathematical discoveries became matters of a
somewhat general interest, as is the case in American
communities today.

As to the eighteenth century, America could not de-
pend, for the encouragement of mathematics, upon
support from the churches, from the State, from nobles
seeking notoriety through dedications of learned trea-
tises, or through any extended popular support. There
were no native periodicals devoted to science nor were
there any learned societies until about the middle of the
century. The colleges showed no originality in mathe-
matics, the Church had but little to offer in this field,
and but few individuals produced anything worth men-
tioning. ,

As to the closing years of the century it may be said,
in the words of President Barnard of Columbia Uni-
versity, that “in any review of the progress of science,
. . . the period which lies between the declaration of
independence and the close of the eighteenth century
may, without danger of any important omission, be
passed over in silence.”?

In considering the mathematics of the 18th century
we must rely chiefly upon reports concerning (1) a
small number of colleges, most of which later became
universities; (2) the learned societies, together with
their publications; (3) articles by Americans, whether
published in this country or in Europe; (4) the biogra-
phies of men of learning who contributed directly or
indirectly to an appreciation of the subject, even if they
did little to advance it.

*F. A. P. Barnard (1809-1889), president 1864~1889. The First Cen-
tury of the Republic, New York, 1876, p. 294.
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2. THE COLLEGES

We shall first consider typical cases showing the work
done in certain of the nine colonial colleges existing in
America in 1776, with the present names of the col-
leges or universities, and the approximate dates of
" their foundation: 1. Harvard, 1636; 2. William and

Mary, 1693; 3. Yale, 1701; 4. Princeton, 1746; 5. Penn-
sylvania, 1751; 6. Columbia, 1754; 7. Brown, 1764; 8.
Rutgers, 1766; 9. Dartmouth, 1770.

To these might be added Washington and Lee which
developed from an academy founded at Lexington, Va.,
in 1749, becoming a college in 1813, and a university
with its present name in 1871.

As a preliminary to our consideration of such topics
as the preparation for college, the curricula, the facul-

ties, the facilities for study, and the union of mathe-
- matics with astronomy and physics, it is desirable to
call attention again to the influence of the Church.

The hope of the Puritans that a Holy Commonwealth
might arise in America, and the religious zeal of men like
Cotton Mather, Jonathan Edwards, George White-
field, and John Woolman, naturally had their influence
upon the early colleges. With a similar purpose Samuel
Johnson, first president of King’s College, from which
developed Columbia University, and Dean (later Bish-
op) Berkeley! who exposed the greatest weakness of the
Newtonian theory of fluxions and whose Collected Works
treat quite extensively of mathematics, tried in vain to
turn the mass of people in the colonies back to a recog-

11685-1753. He came to Newport, R. L., in 1728 and remained
three years.
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nition of the Anglican Church. These efforts had a
strong influence upon the education given in the col-
leges which had multiplied rapidly by the middle of the
nineteenth century. This accounts for the fact that, up
to about 1850, such a considerable number of professors
of mathematics were clergymen whose chief interests
were in theology rather than in the subject they were
supposed to teach. This was entirely natural, since the
colleges, following the original purposes of those of
Great Britain and Ireland, were established, as already
stated, chiefly for the training of the clergy. Thus we
find among the professors of mathematics given in a
list of 1833 such doctors of divinity and eminent clergy-
men as Joel S. Bacon, Homer J. Clark, Jeremiah Day,
George W. Eaton, Hosea Hildreth, Henry Ruffner,
J. M. Sturtevant, Silas Totten, William Wall, and W. P.
Aldrich. Indeed, in this list of professors and instructors
in mathematics one-sixth were recorded as trained for
the church.

The catholic missionaries, particularly the Jesuits,
seem to have done quite as much as the protestants in
the establishing of schools. Thus a Jesuit college was
established in Kaskaskia (Illinois) in 1721 and was
maintained under a French charter until the banish-
ment of the Jesuits in 1765. The name “college,” how-
ever, seems to have referred to a residential center of
church activity rather than to a school of any size,
the work being almost wholly theological. In Louisiana
the Spanish authorities did little for education, and
~ under the French supremacy the schools were almost
 wholly private.

The preparation for entering the meager mathe-



20 THE EIGHTEENTH CENTURY

matical courses in college was pitifully weak. Even as
late as the middle of the 18th century there were only
one or two academies in all New England that pre-
tended to prepare pupils adequately for college, extra
tutoring being necessary, usually given by some local
. clergyman.

The nature of the mathematics taught at Harvard in
the first half of ‘the eighteenth century is fairly well
known.? For example, we know that Isaac Greenwood?
studied for a time in England and was Hollis Professor
of Mathematics from 1728 to 1738. He taught algebra of
a formal type as shown by two extant manuscripts, one
written about 1738 by Samuel Langdon,* and the other
by James Diman® written in 1730-31, the year of his
graduation. The two manuscripts are quite alike and
represent the work given by Greenwood. They are evi-
dently based upon the treatise of John Wallis® as shown
hy their similarity to portions of this work.”

The course in algebra included the usual operations,
which were developed, quite beyond their mathematical
importance, by the English algebraists of the 17th cen-
tury; various methods of solving “adfected Quadratic
Equations,” also carried beyond any practical value;
“The Resolution of Cubick Equations,” “The Method

? Lao G. Simons, Inéroduction of Algebra into American Schools in the
Eighteenth Century. Washington, 1924—the source of much information
in this chapter.

31702-1745; Harvard A.B., 1721; A M., 1724,

41723-1797; Harvard A.B., 1740; A.M , 1743; president of Harvard,
1774.

§ Born 1707; A.B., 1730; A.M., 1733; librarian of Harvard, 17351737,

¢ 1616-1703; Savilian professor of geometry at Oxford, 1649-1703.

7 His Arithmetica Infinitorum was published at Oxford in 1655, and
his Opera Mathematica in 1693-1695.
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»f Converging Series,” and “Dr. Halley’s Theorems for
Solving Equations of all sorts.”

Besides the work in algebra there is, in each manu-
script, a “Method of resolving Geometrical Problems
algebraically,” these being twenty-four in number, with
diagrams, and the algebraic treatment, usually involv-
ing quadratics, being set forth in full.

The interest in these manuscripts lies chiefly, how-
ever, in the references which they make to British
writers. For example, each makes mention of Oughtred
(1574-1660), Raphson (d. before 1715), and Halley
(1656-1742); and Diman gives a list of “Books perused
in y° review of my Algebra made in 1738,” the last year
of Greenwood’s professorship: “1. Harris Lexicon Tech-
nicum.® 2. Chambers Cyclopaedia.® 3. Wolfius Ele-
menta matheseos univers.”??

Each of these manuscripts refers also to the work of
Euclid, Apollonius, and Archimedes, and Langdon
speaks of a rule for the expansion of a binomial “given
by S*. Isaac Newton, see p. 139.” This page is in a work
by John Kersey (1616-1677), The Elements of that
Mathematical Art commonly called Algebra, 1st edition,
1673.

Thus we have direct information concerning the Eu-
ropean works which influenced Greenwood, the first
important college professor of mathematics (as distinct
from related sciences) in America, and the author of the

8 John Harris (c. 1667-1719), Lexicon technicum, or an universal Eng-
lish Dictionary of Arts and Sciences, 1704; particularly strong in the ar-
ticles relating to mathematics, physics, and astronomy.

. 9 It first appeared in two volumes in 1728.

1 Christian von Wolf (1679-1754), Elemenia mathescos universae,

4 vols., Halle, 1733.
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first arithmetic published (1729) by an American.!!
Hodder’s English arithmetic had already been reprinted
(25th edition) in Boston in 1719, however, by James
Franklin, the uncle of Benjamin, in whose printing
office the latter had served as an apprentice. Greenwood
undoubtedly became familiar with various standard
‘works while in England, and so far as we know, he was
the first to introduce those above the arithmetic stage
to college students in this country. He seems to have
made a very good selection, chiefly from English works,
although with our present knowledge of the field many
additions would seem desirable.

A little light upon the course offered even earlier at
Harvard is afforded by a student’s notebook of 1718-19,
representing the work of his freshman or sophomore
year. It contains sections on arithmetic and geometry,
but is not as advanced as the two manuscripts above
mentioned.

As to the work of this period we have further informa-
tion in the principles officially laid down in 1726 to guide
Greenwood in his courses at Harvard. These require
“That the Professor be a Master of Arts and well ac-
quainted with the several parts of the Mathematics &
Experimental Philosophy,” angd that he give instruction
in “Natural Philosophy & a course of Experimental in
which to be comprehended, Pneumaticks, Hydrostat-
icks, Mechanicks, Staticks, Opticks, &c in the Elements
of Geometry to-gether with the doctrine of Proportions
the Principles of Algebra Conic sections, plain & Sper-

11 On this point see Lao G.Simons, loc. cit., p. 68, the results of whose
painstaking research have been freely used in the preceding pages and
later. See also Scripta Mathemalica, 1, 262, New York, 1932,
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ical Trigonometry with the general principles of Men-
suration, Plain & Solids, in the Principles of Astronomy
& Geometry, viz, the Doctrine of the Spheres the use of
the Globes, the motions of the Heavenly Bodies ac-
cording to the different Hypotheses of Ptolomy Tycho
Brahe & Copernicus with the general Principles of
Dialling,” etc.??

A report in 1726 states that “the senior sophisters,
besides Arithmetic, recite Allsted’s geometry, Gas-
sendus’s astronomy in the morning,” so the above in-
formation appears reasonable. The program, however,
seems rather pretentious, and in any case it shows again
that the ultimate aim of mathematical work in the col-
leges was astronomy. Dialling held a position which had
been inherited from early times when the sun-dial was
the chief instrument for the measurement of time.

Another source of information as to the work done at
Harvard in the eightcenth century is seen in the bach-
elors’ theses proposed for discussion at the commence-
ment exercises. These theses, stated in printed form,
are known as far back as 1653, and those of 1708 show
little improvement. In 1711 however, some simple state-
ments relating to conics are found, and as early as 1719
there is evidence that Newtonian fluxions had gained
admission to an American college; for example, “Fluxio
ex quantitate fluente Invenitur.” This was about thirty-
seven years before John Winthrop taught the subject
there. There is also evidence, in the same year, that the
theory of music was considered a part of mathematics,

2 Horvard College Papers, 1, Jan. 18, 1726, in the Harvard Library;
quoted by Lao G. Simons, loc. cit., p. 45. In all quotations the spelling,
construction, punctuation, and the like have been closely followed.
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as was the case from classical times through the Middle
Ages, the proposition to be disputed being, “Dias et
Trias harmonica sunt fundamenta contrapuncti mu-
sici.” In 1721 Harvard included algebra among its
theses, but the propositions for debate related merely
~ to the general nature of the subject. It is interesting,
however, to observe that a case similar to Fermat’s
theorem appears among the theses set by Yale (1720),
Harvard (1731 and 1780), and Brown (1773)—“Duo
numeri biquadrati summatim sumpti numerum quad-
ratum constituere non possunt” (x* plus y* cannot equal
2.8

The work done at Harvard under John Winthrop, the
best equipped American of his time in astronomy and
mathematics, is considered later.

Next to Harvard in the order of seniority is William
and Mary, and we possess some reliable knowledge of
the work done there in mathematics as early as 1711.
In speaking of Harvard, reference was made to Green-
wood as the first “important” college professor of
mathematics in America. The limitation was due to the
fact that there were two earlier professors at William
and Mary. The first was a man named Le Fevre, ap-
pointed in 1711 and dismissed in 1712 as “negligent in
all the post of duty and guilty of some other very great
irregularities,” and the second was the Reverend Hugh
Jones, appointed in 1717. The latter was well trained in
an English university, but unfortunately remained in
office only five years. He later speaks in his The Present
State of Virginia (London, 1724) of having written an

13 For lists of these theses in the early colleges and the methods of
procedure at commencement see Lao G. Simons, loc. cit., p. 30,
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Accidence to the Mathematicke in which he included
“Arithmetick,” Algebra, Geometry, Surveying of Land,
and Navigation, but no copy of such work is known to
be extant, and it seems never to have been published.
The statement goes to show, however, that the purpose
of the course at William and Mary was to lead to sur-
veying and navigation.

It could have been no ordinary faculty that trained
Thomas Jefferson, then a youth of twenty, to leave this
college with a good working knowledge of Latin, Greek,
and French, with a taste for mathematics which he was
to cultivate still more in later years, with a knowledge
of the sciences which led him into correspondence and
familiar intercourse with the leading scholars of France.
and England, and with an appreciation of languages
whick enabled him to acquire the power of conversing
in Italian and Spanish and of reading Anglo-Saxon.
Recognizing as we must that such ability comes as a
gift of nature, never-the-less the College of William and
Mary doubtless stimulated his inherited powers to
greater efficiency than would result from courses taken
in the mediocre schools of his time. His influence upon
mathematical studies in general is considered later in
this chapter.

In the early years at Yale, when the college was
merely a “Collegiate School” at Killingworth, having
its beginning in the parsonage of the Reverend Abra-
ham Pierson who died in 1707, the mathematics taught
to a freshman was, as already stated, hardly more ad-
vanced than that of the seventh grade of a modern

1 See “Thomas Jefferson and Mathematics,” by D. E. Smith, in
Scripta Mathematica, I, 3-14, 87-90,
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elementary school. The rector taught physics and
mathematics to the seniors, reading from his own notes
and making no use of textbooks. Indeed, it is said that
there was but one copy of any of Newton’s works in all
New England at this time. The only encouragement to
“the study of mathematics in the “Collegiate School,”
so far as we know, was possibly given by Noadiah Rus-
sell, a member of the board of trustees, who was a
maker of almanacs. President Woolsey states that the
first mathematical work of which he found any evidence
in Yale was Ward’s Mathematics which contained “a
meager collection of the most elementary propositions
in geometry and in conic sections.”

The work at Yale in the latter part of the first quarter
of the century was of about the same character as that
done at Harvard. Thus the records show that courses in
higher plane curves were given at Harvard in 1735 and
at Yale in 1739, and that the subject of fluxions was
studied at Harvard in 1751 and at Yale in 1758, These
dates must not, however, be taken as representing the
earliest appearance of these courses, since we have seen
that some work in fluxions was given at Harvard as
early as 1719. From the commencement theses offered
after the school had become Yale College (1718) we
know that the course included arithmetic of a very ele-
mentary nature, algebra with some slight knowledge of
equations, trigonometry as far as the solution of plane
triangles with the aid of logarithmic functions, and an
introduction to the measurement of the sphere, with a
knowledge of how to set a sundial and of the method of
locating a star. As would be expected, the purpose of
the course, aside from a somewhat exaggerated dis-
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ciplinary value, was to give the student such a knowl-
edge of astronomy as would help the navigator and
would lead to the location of a star by an amateur as-
tronomer.

As to the effect of such a course upon the student we
have a note written by Samuel Johnson already men-
tioned as the first president of Columbia. He was a
graduate of Yale in the class of 1714 and was a tutor in
mathematics there from 1715 to 1719, being assisted
part of the time by the minister of the village. This
note, written in 1714, is as follows: “Ho when I was at
Coledg I was taught nothing but to be a conceited
Coxcomb like those that taught me. Indeed we had no
Books & our Ignorance made us think we needed
none.”

A somewhat similarly frank statement with respect
to the work at Yale more than a half century later is due
to the poet John Trumbull (1750-1831) who was grad-
uated there in 1767 and was a tutor from 1771 to 1773
and whose satirical poem “The Progress of Dulness”
(1772-1773) was a well-justified attack on the current
education, although not on mathematics in particular.

The greatest inspiration given to-the work at Yale in
the midde of the century was due to Thomas Clap.!®
He was probably the first to publish a catalogue of an
American college library (New London, 1743) and was
a man of broad culture. Among his publications was
one on the nature and motions of meteors. In his plan

15 These and other notes of Johnson’s are now in the Columbia Uni-
versity Library.

® 1703-1767; he became Rector (presxdent) of the college in 1739 and

drew up the charter which was granted in 1745 and which legalized the
name “Yale College.”
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of studies he included arithmetic and algebra (first
year), geometry (second year), and “mathematics and
natural philosophy” (third year). In 1766 he wrote a
history of Yale and showed how the work had developed
so as to include, for those who were prepared for such
. studies, navigation, the calculation of eclipses, conic
sections, and (as we have seen) fluxions. In 1760, and
towards the close of his administration, Clap wrote
that many of the juniors understood surveying, navi-
gation, and the calculation of eclipses, and some were
fairly proficient in conic sections and fluxions. On the
scale of mathematical ability this was not much beyond
the freshman or first half of the sophomore year at
present. It reflects, however, the demand for practical
mathematics created by the opening of new territory
for surveying, and the developing of the East India
trade with the resulting need for increased skill in
navigation. In 1770 a new professorship in mathematics
and natural philosophy was established and Nehemiah
Strong was called to the chair. It is said that he carried
his mathematical class “as far as any of them would
go in the Principia of Newton;” but President Woolsey
adds the statement that this must have been “a very
rare thing.” The nature of the Yale theses for the
bachelor’s degree may be inferred from a few taken from
the earliest extant broadside list, that of 1718, the

numbers and statements being as there given:
5. Multiplication by a decimal fraction decreases the value

of any number; division increases it.!?
8. Algebraic number gives neither greatest nor least.

17 The case of a proper common fraction seems not to have been con-
sidered as analogous.
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13. What is involved in involution is resolved by evolution.

16. Primary logarithms are formed by the repeated extraction
of the square root.

19. Given the base and altitude, the angle at the base can not
be found by the use of a line of sines.

21, Trigonometric problems can be solved most accurately
by the use of logarithms.

25. The surface of a sphere is four times the area of its largest
circle.

26. The right ascension of a star is its meridian distance from
the beginning of the Ram'® numbered by degrees on the equator,
the longitude on the ecliptic.

29. The angle at the base of the horizontal sundial must agree
with the elevation of the pole.

As to the college curriculum throughout the eight-
eenth century, there was no significant improvement
upon the work offered at Harvard and Yale in the first
two or three decades. As regards Princeton, for example,
the journal and some letters of Philip Vickers Fithian,
who was a student there in 1770-1772, have been edited
by John Rogers Williams (Princeton, 1900), and these
show the work then being done. It appears that Euclid
and “Fluctions” were taught, and that use was made of
Saunderson’s Algebra'® and John Hill’s arithmetic,
which included ninety-nine “Problems and Questions
in algebra,” a work published in London in 1712 and
several times reprinted

Fithian had studied under William Churchill Hous-
ton, who was appointed professor of mathematics and
natural philosophy in 1771. What this meant in a pe-
cuniary sense, may be judged by the salary of £150 a
year paid to Hugh Willigmson as professor of mathe-

18 Aries, the first zodiacal constellation, the vernal equinox.
19 London, 1756; 2d ed., here used, 1761.
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matics at Princeton in 1767, due allowance being made
for the difference in the purchasing value of a pound
then and now. '

Some advance in the standard of instruction was
probably made there after the appointment in 1788 of
Walter Minto (1753-1796) as professor of mathe-
matics and natural philosophy. This appointment was
made in.part on the recommendation of the Earl of
Buchan, whose letter is still preserved in the University
and which speaks of him as “a gentleman likely to
prove a very useful accession to the mathematical de-
partment of America.” Minto had collaborated with the
Earl in a work on Napier (Perth, 1787), which contains
a sketch of the early history of calculating machines.
He also made a translation of the Cowurs de mathé-
maliqucs (Paris, 1782) of Charles Bossut (1730-1814),
but it seems never to have been published although the
manuscript is in the University library. It shows the
nature of the work in the college and the influence of
French mathematics there. There was more reason for
France to be favored at Princeton after the Revolu-
tionary War than was the case in most other educa-
tional centers, for it seems to have suffered considerably
during the conflict. Addressing the trustees in his in-
augural oration, Minto remarked on the necessity of
“replacing such parts of the philosophical?® apparatus,
as we were deprived of by the incidents of the war,
which was prosecuted by our enemies in the true spirit
of the Goths and Vandals.” In the spirit of fairness,
however, he later stated that “the American soldiers
had their share in the depredations.”

% J .., physical and astronomical.



THE COLLEGES 31

Before coming to Princeton, Minto, who had studied
at the University of Pisa, made a contribution to mathe-
matical astronomy by solving the problem “To deter-
mine the circular orbit of a planet by two observations”
(London, 1783). His interests in his new position were
rather with astronomy than with mathematics. It may
very likely be due in part to his advocacy of the policy
that, through his professorship and into the first decade
of the new century, the junior and senior classes read no
Greek or Latin but devoted their time to mathematics,
literature, and other subjects.

Our knowledge of the work done in the eighteenth
century at the University of Pennsylvania (then known
as the University of Philadelphia) is enriched by a note-
book of one of the students, Samuel Miller, written in
1788. It shows that Robert Patterson (1743-1824) then
professor of mathematics, gave courses in “Oblique
Spheric Trigonometry,” stereographic projection of the
sphere, conic sections, surveying, navigation, spherical
geometry, and fluxions for rectifying a curve. Patterson
was born in Ireland of Scottish parents, and although
not a university graduate when he came to America,
he was a teacher of unusual ability. He entered the
University of Pennsylvania in 1779 and later became
professor of mathematics and vice provost. He was ac-
tive in the American Philosophical Society, and was its
president from 1819 to 1824. He published an arithmetic
(1818) and an astronomy (1808), and left the manu-
scripts of two other works. He also wrote articles for the
Proceedings and the Tramsactions of the American
Philosophical Society, but they, like his books, have
value only as showing the low state of mathematics
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at that time. Further evidence of this neglect is seen in
a set of three notebooks of Robert Brooke of the class
of 1793, but not a graduate, which books are still
extant.

As to the work done in the colleges of the British
colonies in the third quarter of the eighteenth century,
and in particular in New York and Pennsylvania, the
following general statement has been made in an Eng-
lish history:

“Sir James Jay, collecting funds in England for
King’s College, New York, and Dr. William Smith,
who was also collecting for his college in Philadelphia,
drew for the King, the nation and the Archbishop of
Canterbury, a pitiful contrast between the intellectual
culture in the newly acquired Canada and the uncul-
tured backwardness of the older English colonies.”?

Whether or not the comparison was just, it is certain
that the work in the colleges of the new republic,
judged by their curricula, was of a low grade. For
example, in The Statutes of Columbia College in the City
of New York, printed in 1785, “The Plan of Education”
required only that, for entrance, the candidate “shall
understand the four first rules of Arithmetic, with the
rule of three,” in the field of mathematics. In the
“Freshmen Class” the student devoted three class
periods a week to “Vulgar and decimal Fractions,
Extracting the Roots, Algebra as far as quadratic
Equations.” In the Sophomore year the class in mathe-
matics met once a day and studied “Euclid’s Elements.
Plain and Spherical Trigonometry. Conic sections and

%1 Thomas Hughes, History of the Society of Jesus in North America,
London, 1917
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The higher branches of Algebra.” No further mathe-
matics was required except such as was taught inci-
dentally in the courses in physics and astronomy in the
junior year.

3. PRIVATE INSTRUCTION

The paucity of instruction in mathematics in the col-
leges is also apparent from the fact that it was necessary
to organize private classes for the purpose of giving in-
struction in subjects which should have had place in
the curriculum. This is shown by the advertisements of
teachers in the newspapers of the eighteenth century.!
From these it appears that in 1709 Owen Harris gave
private instruction in Boston in “Plain and Sphaerical
Surveying, Dialling, Gauging, Navigation, Astronomy,”
and other topics. In 1727 Isaac Greenwood did the
same, his offering including such items as “Sir Isaac
Newton’s incomparable Method of Fluxions, or the
Differential Calculus, to-gether with any of the Uni-
versal Methods of Investigation used by the Moderns;
the Elements of Euclid and Appollonius,” and “the
Modern Discoveries in Astronomy and Philosophy.”
This is particularly interesting because it seems to show
a knowledge of the Leibnizian as well as the Newtonian
calculus. In 1739, after his dismissal from Harvard, a
similar advertisement inserted by him includes “Navi-
gation, Surveying, Gauging, . .. Mechanics, Opticks,
Astronomy, &c.” In 1743 Nathan Prince, for thirteen
years a tutor at Harvard, advertised in Boston that he

1 This has been considered by Lao G. Simons, who examined system-
atically the files of eight of the leading papers of the period. The details
appear in her work already cited, pp. 67 seq.
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proposed to “open a school in this Town for the instruct-
ing young Gentlemen in Geometry and Algebra; in
Trigonometry and Navigation; in Geography and As-
tronomy, . . . Surveying, Gauging, and Dialing; and in
the General Rules of Fortification and Gunnery.”
Similar advertisements appeared in New York, inserted
by James Lyne (1730), Alexander Malcolm (1732), and
John Wilson (1749), besides notices referring chiefly to
arithmetic. In Philadelphia, Theophilus Grew (1734),
Alexander Buller (1741), and John Clare (1747) also
opened schools of about the same nature.

Some idea of the progress of mathematics is also seen
in the advertisements of books imported for sale. These
include announcements of works by Kersey (1729),
Maclaurin (1771), Newton (1751), Saunderson (1777),
Simpson (1772), Sturm (1729), and Wolf (1748), these
dates referring to the advertisements.?

4. EQUIPMENT FOR STUDY

The equipment of the colleges was very limited. It
consisted of pitifully small libraries, of a limited number
of poor textbooks, and of a few astronomical instru-
ments for use chiefly in the study of navigation or in the
observation of eclipses. .

As an example of the library facilities in the best col-
leges it may be noted that Harvard led the way in this
country. In 1638 the Reverend John Harvard (1607-
1638), a graduate M.A. of Emmanuel College, Cam-
bridge, died and left 260 books and £780 to the “schoale
or colledge” which had been founded at “Newtowne” by
the General Court of the colony in 1636. In honor of

% Simons, loc. cit., p. 72.
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his gifts the college was named (1639) Harvard College.
The books were probably for the most part of a religious
nature, but in spite of this fact Harvard was the first
to show any contact with European treatises of any im-
portance in the field of mathematics and astronomy.
The first noteworthy scientific treatise used there, natu-
rally as a library reference book, was Gassendi’s Insti-
tutio astronomica (Paris, 1647).!

The Harvard Library, in the first quarter of the
eighteenth century, contained, however, a carefully se-
lected lot of classical works in the fields of mathemat-
ics, astronomy, and physics. From the Calalogus
Librorum Bibliothecae Collegij Harvardini (Boston,
1723) it appears that there were upwards of 150 books
of this kind in the library at the time of its publication.
These included editions of Aristotle, Apollonius, Hayes,
Harriot, Huygens, Kircher, Diophantus, Euclid, Greg-
ory, Gassendi, Munster, Ptolemy, Pappus, Kepler, Vin-
centius, Vieta, Wing, Wallis, Boyle, Tycho Brahe, Bar-
row, Branker, Descartes, Galileo, Hawksbee, Ley-
bourn, Newton, van Schooten, Alsted, Napier, Ought-
red, Peurbach, Recorde, Snell, Whiston, and various
others. The list was prepared for. Thomas Hollis in
order that he might purchase additional books for the
library, and many valuable works must have been se-
cured before the fire of 1764 which consumed the ent’
collection. The Massachusetts Gazette of February .
1764, referring to this fire, which occurred on the nig’

1 Petrus Gassendus (Pierre Gassendi), 1592-1655. See F. ¥
the Scientific Monthly, XXXIII, 336, 448. There were la*
Mr. Brasch we are also indebted for information
the following paragraph.
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of January 24, spoke of the library as “the repository of
our most valuable treasures, the public library and
philosophical apparatus.” It contained at that time up-
wards of 5000 volumes, and the apparatus included the
material given by Hollis.

The first years at Yale were naturally more favorable
from the mathematical standpoint than those at Har-
vard, for a large literature had come into being since the
latter was founded. It was due chiefly to the efforts of
Jeremiah Dummer, the London agent for the Con-
necticut colony, that a worthy beginning was made. He
secured a gift of nearly a thousand volumes and sent
them to the Collegiate School at Killingworth. There
being no place for them there, in 1716 the trustees
moved the school to New Haven where a gift of books
and of saleable goods sent from India by Elihu Yale was
also added to the store and led to the naming of Yale
College (1718, legalized in 1745). Among the gifts were
two from Newton—the second edition (1713) of the
Principia and a copy of his Optice (1706), both still in
the Yale Library. Halley also showed his interest in the
new college by sending a copy of his A4 pollonius. It was
the opportunity for studying such books as these that
kindled the ambition of Samuel Johnson, already meén-
tioned as the future president of Columbia, to acquire a

“king knowledge of mathematics sufficient for their
atery This was a new revelation to him, for he had

o -graduated with a high opinion of his own mathe-

s ‘uhty and had found in reading Newton’s
u '1\ e’ “lege training in this field was almost
S us of himself as “suddenly emerging

3 ‘wilight into the full sunshme of
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the open day.” Moreover the effect upon the college
authorities was salutary, for the Rector, the Reverend
Timothy Cutler, added (1719) to the library two books
quite essential to a better understanding of Newton
—Alsted’s Geometry (probably the Elementale mathe-
maticum . . . I1. Geomelria, Frankfort, 1611) and Pierre
Gassendi’s Institutio Astromomica already mentioned.
In the catalogue of the Yale library, printed in 1743,
it appears that there were 55 books listed under Mathe-
matics, seven being on astronomy. Among the standard
works were “Des Cartes’ Geometria,” “Newton’s Prin-
cipia, Optics,” and “Optical lectures,” and various works
by Euclid, Apollonius, Theodosius, Ozanam, Wallis,
Bion, “Hayes of Fluctions,” Vieta, Taylor, and Cotes
—a fairly good collection for the time.

Such were the rather meager library facilities offered
to a student of mathematics in the leading American
colleges in the first part of the eighteenth century.

5. TEXTBOOKS

As to textbooks, only a few were printed in America
in the eighteenth century, and these were principally
elementary arithmetics. As already stated, James Hod- -
der’s English arithmetic was reprinted in Boston in
1719, “The Five and Twentieth Edition,” revised by
“Henry Mose, late servant and successor to the Au-
thor.” The revision by Mose appeared in the eighteenth
English edition (1693) and the twenty-fifth edition came
out in 1714, the Boston edition of 1719 being a reprint
of the latter. It contained nothing which related to the
colonies, but it states that there are “above a Thousand
Faults Amended,” showing the general unreliability of
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the original work. This was not the first mathematical
work printed in the New World, for the Sumario Com-
pendioso of Brother Juan Diez' appeared from the press
of Juan Pablos, in Mexico, in 1556.% This was the first
textbook of any kind, except for religious instruction,
to be published in the New World. It does not, however,
relate to the progress of mathematics in that part of
America with which we are concerned.

Although Hodder’s was the first arithmetic printed
in English in the colonies, other books containing chap-
ters on the subject had appeared. In William Brad-
ford’s The Secretary’s Guide, or Young Mans Compan-
jon, which was published by the author in New York
(1728), the prefatory letter “To the Reader” states that
“It is now above thirty years since I first compiled this
short Manuel, during which time several Impressions
have sold off . . . and now this fourth Edition....”
The original edition must, therefore, have appeared be-
fore 1698. In this fourth edition pages 31-73 relate to
“Arithmetick made Easie.” In the fifth edition (1738)
the arithmetic portion fills seventy-two pages.

There is also one other book preceding Hodder which
may be mentioned—Thke Young Secretary’s Guide: or a
speedy help to Learning (Boston, 1718) a reprint of an
English work which had already gone through four edi-
tions and which contained a few pages on arithmetic as
used in legal documents.

The first arithmetic written by an American and de-

1 Sumario copédioso . . . Fecho por Juon Dies, freyle. The mathemati-
cal portion was translated and edited by D. E. Smith, Boston, 1921.

3 “E] qual fue impresso en la muy grande y muy leal ciudad de Mex-
ico, en casa de Juan Pablos Bressano.”
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voted wholly to this subject was published anonymously
at Boston in 1729. Its authorship was in doubt until it
was established, by means of a contemporary advertise-
ment in a newspaper, to have been the work of Isaac
Greenwood, first Hollis Professor of Mathematics at
Harvard.? It is noteworthy because its treatment is
more advanced than that given by Hodder, and it omits
much that was already obsolete. The following extracts
from his “Advertisement” shows the modern spirit of
the author:

He has had his Mind all along upon Persons of some Educa-
tion and Curiosity. . . .

He has thought it improper to go into an elaborate Explana-
tion of the Rules in the lower Parts of Arithmetic, as most Au-
thors have done, seldom to any other Effect than to perplex the
Subject, and excite a secret Prejudice. . . .

He has confined Himself to such Rules as are of the greatest
Repute with the Modern Mathematicians, and what they make
Use of in their Works. . . . And this He thinks a sufficient excuse
for Omitting several Sorts of Division,! the different Methods of
extracting the Roots, and some Particular Ways in the Rule of
Practice. . . .

There are many things in the following Treatise of greater
Curiosity, than Necessity in the Practice of Numbers. Such are
the Methods . . . of contracting Decimal Multiplication and Di-"
vision, the Rules concerning Circulating Figures, Sir Isaac New-
ton’s Contraction in the Evolution of the Square Root, &c. . . .

The purpose of this list of quotations from an arith-
metic is to show that here, at last, was an author who

3 This advertisement was discovered by Lao G. Simons and made
known in her work already cited.

4 This refers to such methods as per colona, per toletia, per repiego, per
il scapezo, per galea, and divisio ferrea, carried over from Italian writers
to northern Europe and the British Islands, some of them finding place
in books printed in England.
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was not afraid to take a decided step in advance, to
show some mathematical ability, and to give evidence
of having read the works of mathematicians. But, like
Bishop Tonstall, who wrote the first scholarly arith-
metic in England, some two centuries earlier,’” Green-
wood reached a relatively small audience. There was no
second edition of the latter’s work, although Tonstall
was more successful in his venture.

Another evidence of scholarship showed itself in a
Dutch arithmetic (New York, 1730) by “Pieter Ve-
nema, Mr. in de Mathesis en Schryf-Konst,” which con-
tained a little work in algebra. Venema had already
published an algebra in Groningen® and had at one time
been a pupil of Jean (I) Bernoulli’s, who was a professor
at Groningen from 1695 to 1705. It is probable that he
was as good a mathematician as any of the early teach-
ers in the colonies. As to the next step beyond arith-
metic the most popular book secms to have been a work
by John Ward of Chester, The Young Mathematician’s
Guide, which was published in London in 1709, a work
of scientific merit and evidently considered to be more
teachable than any of its rivals. It was in use in Harvard
as early as 1726,7 and probably earlier, and as late as
1794. From a note by Samuel Johnson it seems to have
been used in Yale even earlier than in Harvard. It is
also referred to in documents relating to the Friends’
school in Philadelphia about the middle of the century.
It included some work on algebra, Euclidean geometry,
conic sections, “The Arithmetic of Infinites,” and gaug-

& De arte supputandi, London, 1522.
¢ In 1714, with several later editions.
7 The third edition, with corrections, was printed in London in 1719.



TEXTBOOKS 41

ing. Besides this work, Nathaniel Hammond’s algebra
(London, 1742) and Thomas Simpson’s algebra (Lon-
don, 1745) were well known.

Although Greenwood’s arithmetic was printed in
1729, and Venema’s book in the following year, it was
more than a half century before there appeared an arith-
metic containing any algebra and written by a native
American. This was Nicolas Pike's 4 New and Completc
System of Arithmetic (““Newbury-Port,” 1788), a work
which became very popular. There was no American
book on algebra alone published in the 18th century,
although Consider and John Sterry’s The American
Youth (Providence, 1790) contained sections on arith-
metic, geometry, and algebra, and John Gough'’s Prac-
rical Arithmelick, a revision of a Dublin publication and
containing a little algebra, was printed at Wilmington
in 1798 (2d ed., 1800).

The German influence on pure mathematics was
slight in the eighteenth century. Christoph Saur, a na-
tive of Westphalia, established a press in Germantown
(Germanton), Pennsylvania, and printed the first news-
paper, in German type, in the colonies. He printed also
the first German bible (1743) and numerous textbooks. -
He published two ready reckoners, one (1774) being a
German translation of the seventh edition of Daniel
Fenning’s popular tables.?

To observational astronomy, however, the Germans

8 The subject of American arithmetics has been so fully discussed in
Professor Karpinski’s History of Arithmetic (Chicago-New York, 1925),
as to render any further treatment unnecessary at this time.

The subject of the German influence has been discussed by G. von
Bosse, Das Deutsche Element in den Vereinigten Staaten, Stuttgart, 1903,
p. 41.
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made several contributions. An example of the work
they did is seen in Daniel Friithauf’s Beschreibung der
bevorsichenden Partial Monds-Finsterniss of April 7,
1773, (Philadelphia, 1773), a pamphlet of sixteen pages
quite comparable to any similar European publication.

6. ASTRONOMY, NAVIGATION, AND GEODESY

In considering the equipment of the colleges it re-
mains to mention more at length the instruments used
in surveying, astronomy, and physics. As to the first
* of these, there must have been a good supply of ordinary
field instruments of a fair degree of precision, not only
in colleges but in the possession of the surveyors them-
selves. This circumstance requires a brief consideration
. of the art itself.!

As in the seventeenth century, so in the eighteenth,
the subject of surveying and map-making was the chief
application of elementary mathematics in the colonies,
excepting simple computation and the understanding of
the calendar. The newly-cleared land had to be tilled
and the forests had to supply timber and {fuel. These
needs rendered the office of surveyor-general a necessity,
with local surveyors in every community of any size.
Important landowners like Jefferson and Washington
generally had the instruments and knowledge essential
for their purposes, and numerous surveys made by
Washington, in the days when this was his calling, are
still extant—for example in the Library of Cornell Uni-
versity.

1 For a bibliography of the subject see J. H. Gore, 4 Bibliography of
Geodesy in the Report for 1887 of the U. S. Coast and Geddetic Survey,
Washington, pp. 311-512. Also see his Elemenis of Geodesy, 3d ed., New
York, 1893, which contains a historical sketch of the subject.
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There are many references in early histories to the
work of the local surveyors and map-makers in this as
in the preceding centuries. Such are to be found in R. G.
Thwaites’s, Early Western Travels, 1748 1841.2 Among
the prominent names given by Thwaites are those of
John Melish, a Scotsman; Captain John McDowell, a
Scotch-Irish settler who was killed in an Indian fight
in 1742; Duncan McArthur (b. 1772), who began (1793)
as a chain bearer for General Massie in his survey of
Ohio and finally (1830) became governor of the state;
Winthrop Sargent (1753-1820), a Harvard graduate,
who was not only a surveyor but also a poet and scholar,
and from 1798 to 1801 was governor of the Territory of
Mississippi; Sir William Dunbar (1749-1810), a Scots-
man, who settled in West Florida in 1771 and under the
Spanish régime was chief surveyor and (1797) boundary
commissioner, and was also a scientist of such merit as
to be elected a member of the American Philosophical
Society; Augustus Porter (d. 1820) who was engaged in
the important surveys of the Phelps and Gorham Tract
and the Holland Purchase, later (1808) becoming the
first judge of Niagara County, N. Y. There was also
General George Rogers Clark (1752<1818) who at nine- -
teen years of age became a surveyor on the upper Ohio
River, three years later serving under Lord Dunmore in
the Indian War, after which he carried on his surveying
work in Kentucky and elsewhere. He became a general
in the Revolution and afterwards was Indian Commis-
sioner. In addition to Thwaites’s list there were, as
mentioned later, various other prominent surveyors at

* Cleveland, 32 vols., 1904-1907; 111, 48, 227; IV, 106, 215, 323, 325;
VIII, 178; X, 70; XIII, 165; XXI, 24.
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this time, including Sellers, Winthrop, Colden, Mason,
and Dixon.
* About the middle of the century there were scveral
- craftsmen who made, and occasionally improved upon,
_astronomical instruments. While these men were only
indirectly connected with the development of mathe-
matics, one name may be mentioned as representing
their guild—that of Thomas Godfrey (1704-1749).
- Franklin wrote an obituary note (Pennsylvania Gazelle,
~ Dec. 19, 1749) in which he spoke of him as having “an
- uncommon genius for all kinds of Mathematical Learn-
ing, with which he was extremely well acquainted. He
invented the new Reflecting Quadrant used in Naviga-
“tion.” His work, however, was almost entirely given to
the making of astronomical instruments. In 1758 the
American Magazine published James Logan’s letter to
Edmund Halley asserting Godfrey’s claims to the inven-
tion of the Hadley Quadrant.? As a result the Royal So-
ciety decided that both were entitled to the honor and
sent to Godfrey presents to the value of about £40.
The books on the subject printed in the colonies in
this century were of no consequence. A type of the work
done by the amateurs may be seen in Thomas Abel’s
Subtensial Plain Trigonomelry, wrought with a Sliding
Rule, with Gunter’s Lines . . . apply’d to Navigation and
Surveying (Philadelphia, 1761). The author was an Eng-
lishman and the work used the “subtense” of an angle
(the chord of twice the angle), an ancient device, instead
of the sine. He also devoted considerable space to a
treatment of Aristotle’s Wheel and considered the cy-

? John Hadley, London, 1682-1744, See A. H. Smyth, Tke Philadelphia
Magazines and their Contributors, Philadelphia, 1892.
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cloid as a semi-ellipse, all of which shows the rather low
attainment of surveyors and authors of this type. There
were, however, English works of considerable merit
such as John Love’s Geodesia, the ninth edition of
which was published in London in 1771 and was “very
useful for surveyors in His Majesty's plantations in
America,” as the author states. It secms to have sup-
plied a need in the pre-revolutionary period.

In this century the custom already mentioned of com-
bining mathematics and physics was continued and the
union of physics and astronomy began to be more fully
recognized. Thus in Columbia the work in mathematics
and physics was in the hands of men like Daniel Tread-
well, who served from 1757 to 1760, a Harvard man
whom John Winthrop recommended as showing “un-
common proficiency in mathematical learning, for which
he appear’d to have a very good genius.” He was fol-
lowed by Robert Harpur who had been trained at Glas-
gow, who held the chair of mathematics from 1761 to
1767, and who also taught physics. The wholesome
combination of these related subjects was inherited
from the English colleges and extended even beyond
the middle of the nineteenth century. Thus in 1833 ina
list of 58 college instructors in mathematics more than
509, were also recorded as giving courses in natural
philosophy. This custom is also seen in the cases of’
Benjamin Peirce, Theodore Strong, and others. Not un-
til 1859 was there a professor of pure mathematics at
Columbia, William G. Peck holding the position, but
changing to mathematics and astronomy in 1861. Al-
though John Kemp seems to have been professor of

¢ The letter is now in the library of Columbia University.
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mathematics from 1786 to 1799, from 1799 to 1812 he
combined mathematics and natural philosophy. All of
this work required a certain amount of equipment, but
it is outside our present field to consider this matter in
detail.

In astronomy such equipment seemed to be more es-
sential; at any rate it attracted more attention. In 1760
Harvard was fortunate in receiving from James Bow-
doin a planetarium, commonly known at that time as
an orrery in honor of the Earl of Orrery, who was the
first to order one made. Like various other universities
(colleges) of the time, Harvard sent an expedition to
New Foundland to observe the transit of Venus in 1769
which, as Jeremy Belknap® remarked, “was never before
seen by mortal eyes but once.” The College of the Col-
ony of Rhode Island, generally called Rhode Island
College (Brown University since 1804), made elaborate
preparations for the observation of 1769 (the year of its
first graduating class), having an unusually good set of
instruments for that time.

7. LEARNED SOCIETIES AND SCIENTIFIC PERIODICALS

1t was not in the colleges, however, that mathematics
and the other sciences found their greatest encourage-
ment in this period; it was in the learned societies and
their publications.

The earliest noteworthy attempt to found a society
that should embrace the ideals of the Royal Society of
London was made by Benjamin Franklin, who was also
the first American scientist to receive general recogni-

§ 1744-1798. He published an American Biography, Boston 1794—
1798, and (in 1792) a work on the discovery of America. .
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tion in England and France. When only twenty-one and
still in the printing trade he organized in Philadelphia
the “Leather-apron Club,” which he always spoke of as
“The Junto.” With other members of this club, he was
influential in founding (1743) the American Philosophi-
cal Society.!

President Gordon, of Magdalen College, Oxford, in
his lectures on the literary relations of England and
America, delivered at London University in 1931, re-
marked that “It was Benjamin Franklin who first o-
pened English and European eyes to the New American
man of which he was the first shining example.” Al-
though the speaker was referring to literature, the same
may be said as regards science; aside from a few papers
on astronomy, chiefly observational, America was little
appreciated by European scholars before the later years
of Franklin's life, or indeed before the latter part of the
nineteenth century.

On August 15, 1765 a proposal was made to found an
American Academy of Sciences.? The official minutes
state that there were to be “Fellows of this Fraternity”
who should be “resolved into five Orders of Literary?
Merit—Philosophus—Legislator—Historius—Res ges-
tae. Inventors. The three learned professions etc. Med
& Theol. rank in the first; also Men of Eminence in
Mathematic.” It was recommended “That John Win-
throp Esq® be the first president.” The subject was

1E. P. Oberholzer, “Franklin’s Philosophical Society,” Popular Sci-
ence Monthly, 1902, p. 430.

* These facts are taken from the original minutes, a photograph copy
of which has been furnished us by Mr. F. E. Brasch of the Library of
Congress, Washington.

3 “Public” is interlined above this word.
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taken up again, as shown by the minutes, on November
24, 1766. In that year, and apparcntly as a result of this
movement, therc was established “The American So-
ciety Held at Philadelphia for Promoting and Propa-
gating Useful Knowledge,” but the venture was short-
lived, the association being merged with the American
Philosophical Socicty three years later (January 2,
1769). Among the members of the combined societies
whose interests were in pure or applied mathematics
were Benjamin Franklin; John Lukens, surveyor-
general of Pennsylvania; John Sellers of Derby, Pa., a
surveyor; John Winthrop (already mentioned), who
succeeded Greenwood (1738) as Hollis professor at Har-
vard; Charles Mason (1730-1787), the London astron-
omer and surveyor who, with Jeremiah Dixon, ran the
Mason-Dixon line of 39° 43’ 26.3"” N. between Pennsyl-
vania and Maryland; Robert Patterson, a man of Irish
birth, who came to America in 1762 and has already
been mentioned; Benjamin Workman who, like Patter-
son, was on the teaching staff in the University of Penn-
sylvania; Jacques Alexandre César Charles (1746-1823)
who did some important work in physics and aéro-
nautics!; Walter Minto, already mentioned; and Cad-
wallader D. Colden (1688-1776), widely known as a
scientist, first surveyor-general of New York, and lieu-
tenant governor.®

As far as possible the American Philosophical Society
was intended, as stated above, to do for the American
colonies what the Royal Society was doing for the

¢ At the Conservatoire des Arts et Métiers.
s He wrote “An Introduction to the Doctrine of Fluxions,” in The
Principles of Action of Matter, London, 1751.
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British Islands, a work which, in the nineteenth and
twentieth centuries, it was destined to accomplish for the
British Commonwealth of Nations. Its two publica-
tions, the Transactions (from 1771) and Proceedings
(from 1838), were for a time the chief periodicals afford-
ing an outlet for mathematical achievements, still
mainly in astronomy and physics.

Much more prominent than these societies was the
American Academy of Arts and Sciences (1780), which
has ever since been influential in maintaining a high
standard of membership and of publications (the Pro-
ceedings and Memoirs). It was natural that such an’
organization, founded during the Revolutionary War
should publicly state the intention “to give it the air of
France rather than that of England.” -

The Connecticut Academy of Arts and Sciences was
founded at New Haven in 1799 and has done much to
advance the cause of mathematics. There were also
numerous minor local societies, such as the Linonian
Society at Yale (1753) which served a useful purpose,
but their influence upon mathematics in the eighteenth
century was negligible.

Having now considered some of the societies which
aided the advancement of mathematics in the eight-
eenth century it is desirable to call attention to the pub-
lications of that European one, already mentioned, to
which American mathematicians contributed most fre-
quently during the colonial period. This was The Royal
Society of London for Improving Natural Knowledge,
generally known as The Royal Society. It is the oldest
scientific society of Great Britain and one of the oldest
in the world, and because of the racial, political, and
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educational relations of most of the colonies to the Old
Country, it was the one society to which mathemati-
cians, physicists, and astronomers of the New World
looked with the greatest respect. Founded in 1660, but
having its remoter origin in a small group of ‘“‘divers
worthy persons” meeting in London as early as 1645,
and in the Philosophical Society of Oxford (about 1648),
it had for its first members men like Lord Brouncker-
and Sir Christopher Wren, both among the best known
British mathematicians of the time, and the latter for
his architectural ability in the rebwlding of London
after the Great Fire. In its Transactions (from 1665) the
first scientific memoirs of American scholars appeared,
as will be shown later.

In spite of the fact that American mathematics
showed little originality in the eighteenth century, it is
interesting to see the encouragement given by the Royal
Society to American scholars. In his memoir on the sub-
ject Mr. F. E. Brasch lists the names of seventeen
Americans in the colonial period who were members of
the Society, several of whose papers were thought
worthy of publication. This brings us to certain more
noteworthy stages in the development of American
mathematics, which related, for reasons already stated,
chiefly to articles on astronomy. Few of the latter, how-
ever, have any place in the history of mathematics,
being chiefly concerned with ordinary observations of
celestial phenomena and with the relatively simple
computations involved. In the first five volumes of the
Transactions of the American Philosophical Society
(1771-1802)¢ the only mathematical articles worthy of

¢ Vol. I was reprinted in 1786
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note were those of David Rittenhouse on (1) an optical
problem of F. Hopkinson (II, 201), (2) a method of
finding the sums of the several powers of sines (111, 155),
(3) a “Method of raising the common logarithm of any
number immediately” (IV, 69), and (4) converging
series (IV, 21). Rittenhouse’s better-known work will
be considered later. As to the articles in the Transac-
tions during this period, their value lay merely in the
fact that they indicated an interest in certain phases of
science, not that they showed any noteworthy origi-
nality.

There were, in England and America, various minor
periodicals which contained lists of problems proposed
for solution. Such opportunities have often been found
exceedingly important in the development of mathe-
matics. The most successful of these collections of prob-
lems was that which appeared a century later under the
editorship of W. J. C. Miller in the Educational Times.
Some of the leading mathematicians of the world were
contributors to this notable section of a non-mathe-
matical publication. In the eighteenth century there
was nothing so elaborate as this, but such periodicals as
The Ladies’ Diary in Lngland, edited at one time by
Thomas Simpson, contained much good material, and
it was this and others of its kind that suggested similar
problem-solving columns in the shortlived Royal Ameri-
can Magazine (Boston, 1774), the New York Magazine
and Literary Repository (1790-1795) and, in the early
part of the century following, The Enquirer or Literary,
Mathematical and Philosophical Repository (London,
1811-1813), to which Americans occasionally contrib-
uted.
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8. PROMINENT NAMES

Although America produced no mathematicians of
any marked prominence in the eighteenth century,
there are two classes of scholars deserving of mention in
connection with the development of the subject. These
were, as in the preceding period, the astronomers and
the several public leaders who promoted the study of
mathematics.

Of the astronomers the two who seem to have ap-
preciated the importance of mathematics the most were
Winthrop and Rittenhouse. John Winthrop (1714~
1779), the fourth of his name, a descendant of the first
governor of the Massachusetts Bay Colony, was one of
the most learned men of his time. He was only twenty-
four when he was elected (1738) to the Hollis professor-
ship at Harvard, and for more than forty years (1738
1779) he held this important position. One of the first
things he did as a preparation for his duties was to
master Newton’s Principia and to make full use of the
astronomical instruments which Hollis had sent from
England. These included a telescope which had be-
longed to Edmund Halley (1656-1742) and which there-
fore represented a fairly late type. The original records
of Winthrop’s astronomical observations in 1739 are still
in the Harvard Library. In 1740 he observed the first
transit of Mercury ever seen in America and in 1761
he went to Newfoundland to observe the second one,
this being probably the earliest purely scientific expedi-
tion sent out by any American colony. Evidence of his
teaching of fluxions as early as 1756 has already been
mentioned. His interests, however, were primarily in
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the field of astronomy, and his memoir on the meteors
of 1765 was communicated by Franklin to the Royal
Society in that year. In the ycar following he was made
a Fellow. Two years later (1768) he received the degree
of LL.D. at Edinburgh and was made a member of the
American Philosophical Society. He was the first to
* receive the same degrec at Harvard (1773) and was the
chief founder of the American Academy of Arts and
Sciences.

Probably the best evidence that we have of the
scholarship of Winthrop and, indeed, of the mathe-
matical material available in America in his lifetime is
to be found in his collection of books now in the library
of Allegheny College. It includes more than a hundred
volumes on pure and applied mathematics, practically
all of them being well-known classics. For example, there
are works by Barrow, Cassini, Cotes, De Lalande, Desa-
guliers, Descartes, Euclid, Gravesande, Halley, Huy-
gens, Keill, Maclaurin, Maseres, Newton, Oughtred,
Ramus, Whiston, and Wolf. Among these books are a
considerable number which are now rare, and there is
none which would not today be considered worthy of a
place in any mathematical collection.!

In a letter written by Winthrop in 1764 the duties of
a professor of mathematics and natural philosophy at
that time are set forth as follows:?

My province in the College is to instruct the students in a
system of Natural Philosophy and a course in Experimenta}i_ffin

1 We are indebted to Mr. F. E. Brasch, the biographer of Winthrop,
for a copy of the catalogue of this library.

1 N. Henry Block, “Certain ancient physical apparatus belonging to
Harvard College,” Harvard Alumni Bulletin, XXXV, 660 (1933).
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which is to be comprehended Pneumatics, Hydrostatics, Mechan-
ics, Statics, Optics, etc.; in the elements of Geometry, together
with the doctrine of Proportion; the principles of Algebra, Conic
Sections, Plane and Spherical Trigonometry, with general prin-
ciples of Mensurations of Planes and Solids; in the principles of
Astronomy and Geography, viz. the doctrine of the sphere, the
use of the globes; the calculations of the motions and phenomena
of the heavenly bodies according to the different hypotheses of
Ptolemy, Tycho Brahe, and Copernicus, with the general prin-
ciples of Dialling; the division of the world into various kingdoms,
with the use of the maps, and sea charts; and the arts of Naviga-
tion and Surveying.

The second man in this period to make a reputation
for himself in the field of astronomy, and in some de-
gree that of applied mathematics, was David Ritten-
house (1732-1796).2 From the trade of watchmaker he
passed to that of maker of instruments of precision for
scientific work in general. He also showed considerable
ability in mathematics in his early years, taking up sur-
veying as an avocation and assisting in establishing the
Mason-Dixon line. The reduction of the data in this
survey was the first astronomical computation of great
importance in this country. He was appointed by the
American Philosophical Society to observe the transit
of Venus on June 3, 1769, and the degree of accuracy
reached by him exceeded that of other American ob-
servers and equalled that of the best European as-
tronomers. He also calculated to a high degree of ac-
curacy the elements of the future transit of December 8,
1874, and the excellence of his papers in vols. I-IV
of the Transactions of the Society led to his election as

3 M. J. Babb, “The David Rittenhouse Bicentenary,” Sci. Monthly,

XXXV, 523-542. Portrait. See also R. C. Archibald’s list of biographies
in Scripta Mathematica, 11, 83.
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president (1790) in succession to Franklin. He was a
Fellow of the American Socicty of Arts and Letters
(1782) and of the Royal Society of London (1795) as a
forcign member, and was given the degree of LL.D. at
Princeton (1789). He was also vice-provost of the Uni-
versity of Pennsylvania and was known for his early
use of the spider lines in telescopes.’ In spite of all this,
however, he was not a mathematician of any great
ability. When the Marquis Frangois- Jean de Chastellux
(1734-1788) visited the university (1781) he commented
on the fact that almost the only astronomical book in
the library was an almanac. He also stated that Ritten-
house did not know cnough mathematics to read
D’Alembert, although possessed of unusual mechanical
abilities. This judgment was probably fair, but his
mathematical interests were sufficient to lead him to
contribute to the Tramsactions of the American Philo-
sophical Society the papers already mentioned. In 1792
Washington appointed him Director of the Mint, a
position which he held until 1795, the year before his
death. Thomas Jefferson’s estimate of the achievements
of Rittenhouse is given in the following statement
relating to his construction of a planetarium:

We have supposed Rittenhouse second to no astronomer liv-
ing; that in genius he must be first because he is self taught. As
an artist he has exhibited as great a proof of mechanical genius
as the world has ever produced. He has not indeed made a world;

but he has by imitation necarer approached its Maker than any
man who has lived from the Creation to this day.

4 This was not the first use, however, for Abbé Fontana had an-
nounced his invention of the device in 1775. See the Astron. Jahrbuch der
Ephemeriden, Berlin, 1776, part 2, p. 100. See also the Astron. Nuch-
richien, X1I (1835), 135.
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These unwarranted superlatives are given rather to
show Jefferson’s interest in astronomy than to throw
any light upon the work of Rittenhouse. About ten
years later he wrote in more restrained language to his
friend John Page, at one time governor of Virginia,
referring to the latter’s plan to place Rittenhouse on
the faculty of the University of Virginia, and saying
that he would be “an immense acquisition.” Some
years after the death of Rittenhouse he remarked in a
letter to John Adams that he, “as an astronomer, would
stand on a line with any of his time, and as a mechani-
cian he certainly has not been excelled,” thus showing
the high esteem in which the foremost American of the
time held one of the best known of his contemporary
scientists.?

Of the great public leaders who did much for the cn-
couragement of mathematics in the New World and the
interchange of scientific knowledge between the scholars
in Europe and America, two stand out as especially
prominent. The first of these is Benjamin Franklin
(1706-1790), a man whose genius and breadth of inter-
ests give him a permanent position in American history.
Deprived of such education as the schools are sup-
posed to give, at least beyond two years in the merest
elements, he early resolved that greater facilities should
be afforded for others. This led to the attempt in 1743
to establish an academy in Philadelphia, an effort which
bore fruit in 1749 and eventually led to the founding
of the University of Pennsylvania. Although he made no
direct contributions to mathematics and never wrote a

§ D. E. Smith, “Thomas Jefferson and Mathematics,” Scripta Mathe-
matica, I (1933), No. 1.
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book on science, the encouragement which he gave to
each was v