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The Ancient Greeks had three problems which they
were unable to solve with their specified tools, the compass, and the straight edge. Modern mathematics has
shown that they might have limited themselves to one
or the other tool. The three problems were: to find the
area of a circle, to duplicate a cube, and to trisect an
angle. The whole of Greek Geometry was invented as
a by-product without accomplishing the solution of
any of these problems, and modern mathematics has
shown that all three are impossible with the implements specified, though every year solutions are
promised by men otherwise honest and honorable. The
last one of these fallacies having been issued within a
year by the head of a recognized school of a great
church.
Modern mathematics also has many problems. I
will mention three of them; the first one you may play
with at your leisure. If you were drawing a map of
Europe or the United States or the counties of a state
or the township of a county, how many colors would
* The Commemoration Address delivered at Scottish Rite Temple,
Philadelphia, April 9, 1932, in connection with the Rittenhouse Bicentenary Celebration.—Editor.
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you have to use in order to make the boundaries distinct? Would four do, or can it be done with less? A
second,—we all know that three squared plus four
squared equals five squared. Do any other like powers
of two different integers sum to the same power of another integer? The other problem I want to mention
is the so-called three body problem and its extension,
the n body problem; namely, having written out the
equations of the motions of the sun, earth, and moon,
do these equations assure us of permanency except for
slight self correcting fluctuations. Eddington in his
latest book comes to the conclusion that the Universe
is running down,—that some day these planets and
their satellites will revolve no more among that great
galaxy of stars that God hath wrought. It is not a
happy thought even though we rejoice in the spirit and
the joy of effort.
David Rittenhouse living some twenty miles from
this place near the nineteenth milestone on the Reading
Pike and four miles from what is now called Norristown, having already constructed clocks that surpassed
in their accuracy those made in this country and
abroad, conceived the brilliant idea of making a machine to simulate the motions of the planets, Mercury,
Venus, Earth, Mars, Jupiter and Saturn with their then
known Satellites. Comparing the tables then calculated
and making many computations of his own he set up a
machine which was so accurately devised that when
you set the hands on the dials to any time five thousand years before or after 1770, you can with a small
telescope make accurate observations of the places of
these bodies in the heavens, just as if you had lived in
that time long ago or long to be. Had there been an
ancient Egyptian even before the days of Ahmes the
Moon Born (who wrote the "Explanation of all dark
things," the earliest known mathematical book), who
should wake up from some mummified body and remem-
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ber that he had forgotten a priestly observation, he
could rectify his laxity by turning these mimic orbs by
means of a crank back till the hands pointed out the
time not to the nearest century or month but to the
very day, hour and instant of his lapse. Then he could
turn them forward and find out what horoscope James
Logan sent William Penn when the latter's son William
was born, and we could compare it with what we know
of that young rascal who so foolishly sold the land that
nourished David Rittenhouse. By it we could tell
whether it was moonlight when Anthony walked with
Cleopatra, or Abélard with Héloise.
To the right of this central face is a lunarium which
will give the positions of the moon during the ten
thousand years that this instrument is accurate. It will
tell the time, duration, and character, whether total,
partial, or annular of any eclipse of the sun or moon
during that period and moreover will point out accurately the place upon the earth at which particular
eclipses of the Sun are visible. The Austrian mathematician and astronomer, Oppolzer, has made a table of
all of the eclipses during historical times; one of these
stopped a great pitched battle between the Medes and
Lydians on the 28th of May, 585 B.C. We can turn a
crank and check all these eclipses and list all that are
to come during the next five thousand years. This instrument is so in tune with the great handiwork of God
that there is no doubt in the hearts of any of us that
Eddington's awful prediction cannot come within any
time appreciable by us or ours. Men like Adams, Jefferson, Washington, and others recognized the exquisite mechanics of Rittenhouse in making this image
of the heavens above, though others professed to believe him an atheist, a mocker of God and a man of evil.
Let us use the Orrery as it was called in turning back
over the life of Rittenhouse and his progenitors. We
will find that though we can reproduce the motions of
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the planets, that the so-called fixed stars are beyond his
ken and many of the comets are visitors from the unknown and that Eittenhouse has not even attempted to
reproduce the motions of those captured by Great
Jupiter. Though we can accurately trace the path of an
eclipse upon the surface of the earth its hundred miles
of breadth is here but a fine line and there would be no
glass powerful enough to pick out the people if they
could repopulate the earth as they did in those long
past days. As we turn the wheels of the Orrery repeating again the position of the planets they saw, we will
have to use the two eyes of History and Tradition, each
of which may tend to clear the vision and complement
the view of the other. Let me illustrate: in that great
first story of man and his creation, a woman came into
the life of man, so biblical history tells us, though most
of the beauty and grace of the tale has been lost in
the torrential threats of hell and damnation that invariably accompanied its telling. But there is a tradition that down in the bottom of our hearts we firmly
believe to be true. It is that that woman alone with that
man, as no woman has been alone with any man since,
feared repetition, and further tradition tells us that it
was she who would first awake from sleep in the dawn
of that creation and feverishly count the ribs of her
mate in an ecstacy of fear and jealousy and thus began that which we now call Arithmetic.
So I shall endeavor with the eyes of history and
tradition to go back to the year 1644 when Isaac Newton was two years old, when England was still in the
reign of Charles the First, having just begun to sense
the reverberations of the Thirty Years' War, that
destroyed one in every three in Germany, and bled
white the other two. In that year in England was born
William Penn, the founder of Pennsylvania, and in
Germany Willem Ruttinghiiysen, papermaker of the
Ruhr, who would set up the first paper mill in Penn's
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green woods. In England the first born inherits the
land and title while the younger children take up the
army or the priesthood or teaching or some other respectable but impoverished vocation. Admiral Penn,
the young husband of a Dutch wife, saw that England
would not cling to this king, yet still thought he could
fight for England against her enemies without, until
the family quarrel was settled. Though the first controversy with Charles was over ship money, England's
navy took no part whatever in the civil war, so when
sent to the West Indies on his own and his country's
quarrel, after having fought with his wife's relations,
the Dutch, Admiral Penn captured Jamaica. It is said
that one of his captains reported to him on the Dutch
possessions in America which the Admiral ever afterwards looked upon as a means of restoring the younger
branch of the Penn family to which he belonged. After
the peaceful and spontaneous recall of Charles the
Second the Admiral sent Captain Holmes over again to
take possession of the Dutch colonies on the eve of the
last great war with Holland. And in due time after
some weeks in the same tower in which the Penns—
father and son—dwelt more than once, Holmes' capture was acknowledged and the New Netherlands and
the western bank of the Delaware became the property
of the Duke of York who had agreed to be guardian to
young William Penn. The younger Penn cherished the
tradition of his father toward this new land, yet having
become a Quaker he yearned not for titles but only for
a place to establish a green country town and to proclaim a land where all might be free and equal and undisturbed in their religious views. Passing over into
Holland, doubtless realizing that the doctrine of " inner
light" had been wafted across the Straits from the
Ehine and being half Dutch himself he extended a
gracious welcome to immigrants from the Lowlands.
Francis Daniel Pastorius, a learned and emotional bar-
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rister, having just returned from "the grand tour" of
Europe with a rich sprig of nobility heartily answered
the message and landed in America soon after the Welcome* In Philadelphia he built a little house above a
cave and placed on it this inscription:
Parva domus, sed arnica bonus procul este proephani.
Small is my house but open to good men and closed to the evil,

at which Penn smiled and entered and invited him to
dinner every day.
Pastorius, upon the coming of other chosen German
Quakers formed the weaver's village of Germantown,
soon to be nicknamed because of its poverty Armentown. Here they lived as friendly Quakers until Pastorius and others brought before the various meetings
their anti-slavery petition, saying they were against
traffic in "men's bodies." Not receiving a quick and
warm response they gradually grew cold to some of the
Quaker customs and longed for a preacher of their
own.
In Germany, where Willem Ruttinghiiysen was born
in 1644, it was the custom of the eldest son to remain
under the parental roof until the second son became of
sufficient age and strength to assist the father. The
added earnings at this time enabled the father to set
the eldest son up in business or on a farm or give him
means to make a pilgrimage. This procedure went on
until the youngest son was left to assist the declining
years of his parents and finally take over the homestead and the family traditions. Thus it was that Willem Riittinghuysen the older son left the family group
at Miilheim and went down into Amsterdam in Holland
to take up his trade of papermaker which his family
had somehow acquired from connections with the
French Hugenots, for his watermark \XP was also
used by Wendelin Rehel of Strasburg and the crown
and fleur-de-lis are from the arms of France. Soon
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after 1685, we find Mm setting out for America possibly
because of the influx of seventy thousand French
Hugenots into the Rhine Valley and neighboring cities
after the revocation of the Edict of Nantes or possibly
from an adventurous longing to follow relatives who
had settled in New Amsterdam as early as 1641, but
most likely called as minister to complete the company
of Germantown Mennonites. It is safe to say that he
sailed on a Dutch vessel to New York, being warned
by the baker Bom and other Crefelders of the poor
fare and the danger of being let ashore on the lower
Delaware, and other possible ill-treatment from English ship masters. There likely was a lack of English
shipping because of the rebellion leading to the accession of William and Mary, Tradition tells us that he
arrived in Pennsylvania with his sons Garet and Claes
or Nicholas, and his daughter Elizabeth in 1688, and
that there was a courtship on the boat, for we find that
the bans were read on the 10th day of May and that a
marriage takes place in the Dutch Reformed Church
in New Amsterdam on the 29th of May, 1689, between
this younger son, Claes, late of Arnheim but now of
the Lower Delaware, and Willjmintie Dewees of
Lieuwardn and now of New Netherlands. Claes brings
his bride and her brother William through Jersey
crossing the Delaware near the Falls and passing down
near Penn's country seat to join her parents Garett
Hendricks and Zythian, descendants of Jan Pietre
(De wees,—the orphan), and other members of this
family possibly all originally from Muhlheim and
former neighbors of the Rittenhouses. This year they
seem to have spent in building some sort of habitation
in the wild and beautiful but closed glen of the Wissahickon (this valley was closed in by an immense
group of rocks at the Ridge Road until 1826).
In 1790, as members of a company formed by Samuel
Carpenter who held the land, William Bradford the
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Caxton of America, Eobert Turner old friend of Penn,
and Thomas Tress, they erected the first paper mill
in America on a small branch of the Wissahickon. This
labor was accomplished entirely by their own hands
without the aid even of barrows there being no connection with the outside world except bridle paths to Germantown and boats to Philadelphia. The wheel they
first erected was undershot and connected by wooden
cogwheel work to the wooden trip hammers that beat
up the pulp and smoothed the sized paper obtained
from the man carried waste product of the weavers in
Germantown and what rags could be gathered in the
city. Eichard Frame writes thus in " A Short Description of Pennsilvania or a Eelation of What things are
Known, Enjoyed and Like to be Discovered in the said
Province'':
The German-Town of which I spoke before
Which is, at least in length one mile or more,
Where lives High German Peple and low Dutch,
Whose trade in weaving linen Cloth is much,
There grows the flax, as also you may know,
That from the same they do divide the Tow;
Their trade fits well within this habitation,
We find convenience for their Occasion,
One trade brings in imployment for another,
So that we may suppose each trade a brother;
From linen rags good paper doth derive,
The first trade keeps the second trade alive;
Without the first the second cannot be,
Therefore since these two can so well agree,
Convenience doth appear to place them nigh,
One in Germantown, t'other hard by.
A paper mill near German-Town doth stand,
So that the flax which first springs from the land,
First flax, then yarn, and then they must begin,
To weave the same which they took pains to spin.
Also when on our backs it is well worn,
Some of the same remains ragged and Torn;
Then of the Eags our Paper it is made;
Which in process of time doth waste and fade:
So what comes from the earth, appeareth plain,
The same in Time, returneth to earth again.
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Under the caption "Save Your Bags" the following
advertisement appeared at a later date in New York:
If the necessary stock is denied paper mills young maids must
languish in vain for tender epistles from their respective swains.
Bachelors may be reduced to the necessity of personal attendance
on the fair.

The paper molds probably about twenty by thirty
inches were made of fine screens of reed on the inside
of which were placed wires bent in the form designed
for a watermark. These molds were dipped into the vat
of prepared and beaten pulp which by a quick motion
of the hands was spread over the inside surface of the
mold. The water from the pulp running through the
screen, and the sheet losing much of its moisture, took
on the shape of a very wet sheet of paper, the design of
the wires laid in the mold caused by their unevenness
the watermark. When the skilled papermaker thought
the sheet to be sufficiently dry, he turned it out on a
kind of blotter which he had placed on the preceding
sheet.
In this mill worked at papermaking the older Willem,
his two sons and William Dewees, though Garett seems
to have soon left and gone to Germantownship. William Dewees, in 1710, founded the second paper mill
in America which was in 1713 bought out together with
one hundred acres of land by his brother-in-law,
Nicholas, William Streepers, and John Gorgas, for
one hundred and forty five pounds. The women of the
family were kept extremely busy picking and sorting
the rags and with other duties about the mill. Willem,
the elder, the preacher of the Mennonites in Germantown, became their first Bishop. In 1702, a tremendous
flood washed away the mill with all its tools and belongings. William Penn contributed twenty five pounds
and called the elder Willem, "old and decrepid"
though he was only fifty-eight the same age as Penn
himself. Hard labor and long hours used to make men
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give up at fifty and sit in a chimney corner for the
balance of their lives. The mill was rebuilt and came
into the hands of the Eittenhouses alone, who seem to
have been prosperous. From June, 1709, to April,
1710, Bradford purchased paper amounting to thirty
six pounds, thirteen shillings and three pence. Nicholas
made press, writing and brown paper.
Here, at the Mill, were born the sons of Nicholas and
Wilhemina, William, Henry and Mathias, the latter in
1703 and their daughters, Psyche, Catharine, Mary,
and Susanna. In 1708, Willem the elder died and was
buried in the lot of the old Mennonite meeting house
in Germantown and Nicholas carried on the mill,
preached on Sunday, and did pastoral work as had his
father. The children went to school to Daniel Francis
Pastorius at Germantown, whose experience in Philadelphia in whipping the boy Israel Pemberton, later
the great Quaker merchant, proved how disastrous it
was to cross this famous trader. Finally after the
second William had moved to a farm nearby and his
brother Henry to a farm in Worcester Township,
Mathias having remained with his father took to himself in 1727, the year of Newton's death, a wife Elizabeth Williams. William Barton, Eittenhouse 's nephew
says "She was a daughter of Evan and Dorothy Williams, Welsh Quakers," of them I find no record, but
it is interesting to note that Susanna the daughter of
the wealthy Jacob Telner who married Albertus Brant,
after his decease married a second husband, one David
Williams, about the year 1700. As the name Susanna
appears frequently in the Rittenhouse family and Mathias Eittenhouse wife's brother is named David Williams there is room for thought. However, this may be,
Elizabeth Williams seems to have been a woman of
"uncommon mind", but with an education "having
been much neglected in her youth as is common with
orphan children.'' She seems to have Jbeen afraid for
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the health of her family in the dark valley and at the
papermaker's trade, and interests her brother-in-law,
Henry, and they influence Mathias to make a purchase
of land from the Norris family who owned the manor
of Willem Stadt which Penn had given to his son William and the latter scapegrace had sold almost immediately for pocket money and back debts. It was
this Isaac Norris who purchased in London in 1705
for James Logan, Hayes' Fluxions of which there are
two copies in the Loganian Library. In his spare time
Mathias seems to have added to the stone house previously built at Norriton, but stayed according to tradition with his father in the new house with the coffin
door, and no steps therefrom, that still stands in the
park on Lincoln Drive, the only one preserved of the
four residences of David Rittenhouse. Here a daughter
Esther and a son David, the latter born April 8, 1732,
old style, were added to the little family. Eventually, in
1734, Nicholas died and by brotherly agreement the
oldest son William took hold of the mill while the
younger family moved to the farm at Norriton, Elizabeth's two younger brothers going with them. At the
corner of the farm they found an old Presbyterian
Church which had probably been Dutch Reformed in
earlier days and whose claim was from "the time
whence the mind of man runneth not to the contrary.''
So to the "said Presbyterian profession" in consideration of "one silver half crown current money of England to them in hand paid," they gave a deed. A few
years after they had moved came the great earthquake
of December 7, 1737, felt for three hundred miles. It
sounded to little David "like a great multitude running
to and fro in the loft overhead." On September 14,
1735, a warning appeared in the York County, Virginia records: " It is ordered that it be a standing rule
of this court that the Sheriff doth not summon any person to be of the grand jury, who he shall know to be a
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Drunkard, a common swearer, a Sabbath breaker or
Surveyor of the highway, or guilty of any other misdemeanor." Thus, here under the tuition and care of
his older sister Esther, David Eittenhouse began his
acquaintance with life, probably going to school in the
Presbyterian Church, afterwards and between times
taught by his Uncle David, after whom he was named
and who had learned the carpenter's trade and been
interested in mathematics and possessed a translation
of the first book of Newton's Principia. This young
man was "delicate" and much at home, so we can
imagine with what eagerness the young David listened
to the older David about the mystery of Mathematics
and the use of tools. On bad days they crept up one of
the four winding stairs into the great garret and there
poured over Mathematics and read and re-read Poor
Richard's Almanac and the Pennsylvania Gazette, and
talked as boys can and do of their hopes and plans for
the future. Young David must have been disappointed
when they read in Poor Richard's Almanac when he
was six years old the following:
You must excuse me dear reader that I afford you no eclipses of
the moon this year. The truth is I do not find they do you any
good. When there is one you are apt in observing it to expose
yourself too much and too long in the night air whereby great
numbers of you catch cold, which was the case last year to my
very great concern. However, if you will promise to take more
care of yourselves you shall have a fine one to stare at the year
after next.

In 1743, when David was eleven he was allowed to stay
up late and he and his Uncle saw a total eclipse of the
Moon on October 1st at 10 o 'clock in the evening. There
was also a figure in Poor Richard's Almanac illustrating the cause of eclipses.
These were stirring times. In 1742, gentle Mathias
came home much beaten up from the great election. The
great Whitfield had been preaching virtually to thou-
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sands. In Philadelphia a building was erected in 1740
for him to preach in, and Samuel Pennypacker claims
this was the beginning of the Academy afterwards the
College of Philadelphia and now the University of
Pennsylvania. This was the time when the Governor's
council denied the right of the assembly to appoint
other doctors in the place of Dr. Graeme, port physician. The government was in the king and his appointed representatives and was never dissolved. Assumption by the assembly of executive power was a
"bare-faced Eepublican notion." At Norriton, Hell
Fire John Eowland was in charge but was getting, like
Cuthbertson "tired of the ungodly." This was the beginning of the "new lights," the germ of the "rabid
whigs," who controlled Philadelphia Politics 'till 1789.
Poor Richard's Almanac of 1744 gives rising and
setting of planets ' * so those who are disposed can learn
to distinguish one from the other." That of 1747
promises two total eclipses of the moon, midnight Feb.
13 and 9 P. M. Aug. 9. In 1748, the Copernican and
Ptolemaic systems are explained. Poor Richard compares Ptolemy to a "whimsical cook, who instead of
turning his meat in Roasting, should fix that and contrive to have his whole kitchen, fire and all whirling
continually round i t ; " mentions Newton's death in
1727, and quotes
Nature and nature's laws lay hid in night.
God said, Let Newton live and all was light.

When David was only twelve years of age Uncle
David died and left him his tools and books and he had
to carry on the double dreams of the two boys. I would
like to give you some of the atmosphere of the times,
how they told this sad news to four neighbors and how
in the same way it traveled over the countryside bringing the whole neighborhood to the funeral, how they
always knew when neighbor James' sick daughter was
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going to meeting because her father was out early in
the morning smoothing up the long lane with a hoe and
rake so she would receive no jar on the jorney, how at
meeting when the question was put "Has anyone anything to say" that Lydie Tucker rose and said "Lewis
promised to marry m e " but as nobody else said anything the wedding went on. How Aunt Emmy used to
sew feverishly when her thread was short, to get
through before it ran out. How the weather then was
just as peculiar as it is now though the German historian Ebling says "the dews were often heavy enough to
start a dry stream." How after the Quakers withdrew
from politics, Philadelphia became strangely neglectful
of her own nestlings, seemingly ashamed of even her
legitimate children if they began to attract public
notice in Philadelphia before becoming known in
foreign parts. This incidentally was the time of the
young pretender in England. Many things can be told
of our simple Germans and Quakers and fiery ScotchIrish Presbyterians that would lead you to a better
understanding but I must go on and tell about David.
This is the time that we find the handles of his plow
and the fences marked with soapstone where he had
paused at the end of a wavering furrow to rest his
horse and work out some problem that had begun to
trouble him far across the field. In after years his
younger brother Benjamin was prone to tell of this
figuring with pride in a budding genius though his
previous telling may have been taken as evidence of
times of idleness for it was said David rested old Dobbin overlong at the end of the furrow.
Coming home from the old paper mill our hero made
a waterwheel and then a clock, a wooden one with three
wheels, but not content with this he soon made others
using brass for the works. In this he was encouraged
by articles in Poor Richard's Almanac upon the regulation of clocks. So he and his mother finally persuaded
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father, Mathias, to buy sufficient tools and materials
to set him up in a shop by the side of a road.
His every clock was different and better than the
last, for he studied and improved his mind. Some days
when he had finished a task and needed a new one he
would walk the twelve miles to the school of Patrick
Menan at Marble Hall where every student was in a
class by himself, more especially David. Men in
America had learned to walk from the Indians. David
was only five years old when the Indians first felt themselves cheated by the "Walking Purchase" and he had
early walked to Skippack and Salford where Christopher Dock, the first American writer on school management, taught on alternate days. A man could and often
did outwalk a horse in those early trackless days. And
walking is good for thinking.
In 1751, when David was nineteen, Thomas Barton,
a graduate of Dublin University, came to teach school
at Norriton and opened up a new world of learning.
They started a lending library so as to pass on the
good things to others and the next year Barton became
a tutor in the Academy which soon became the College
of Philadelphia, to which had come the able, energetic,
and descerning Eev. William Smith. In 1753, Barton
married at Old Swedes David's favorite older sister,
Esther. About a year after this Barton sailed for
Europe to obtain orders as a rector of the church of
England and returning brought many scientific books
to add to what David was obtaining from the college
and the library of James Logan. So filled were David's
days and nights in attempting to keep up with this
torrent of learning that he had a breakdown, and
sensibly stopped all work and took the baths at Sulphur, now Chester Springs, and later those near his
brother-in-law's farm at one of his charges in what
was then York County. Recovering from this illness
he was ever afterwards plagued as he described to his
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nephew, William Barton, "with a constant heat in the
pit of the stomach; affecting a space not exceeding the
size of half a guinea attended at times with much
pain," and which disturbed him greatly in the position
of writing.
In 1756, he made an eight day clock for Thomas Barton which had on the upper dial plate "Tempus Fugit"
and beneath "Mind your business." This clock was
lost in New York or carried to England. In the year
1758, Barton was Chaplain to one of the king's American regiments. He says that he rode out to meet
Colonel Washington coming with troops from Fort
Cumberland and finding Washington on foot dismounted and walked back with him seven miles. He
tells afterwards of the perils with the Indians and of
his preaching for Washington on Nehemiah 4:14. It
was through Barton that Eittenhouse became acquainted with Washington for whom he made a surveyor's compass, and much later spectacles and a reading-glass. In 1763, Rittenhouse and Provost William
Smith were making surveys to connect Lake Erie by
water with the Delaware, before any canal was built in
England, and thus prevent the loss of the lucrative
Western trade to New York and Baltimore. Ever since
the first granting of Penn's charter there had been a
dispute between Penn and Baltimore. Cresap said that
"Philadelphia was the damndest, prettiest city in
Maryland," and Penn's claim would have taken in even
the present Baltimore City and given him a port on
Chesapeake Bay, probably Oxford, Robert Morris' old
home. The charter granted land to Penn from the
beginning of the fortieth to the beginning of the fortythird parallel of latitude. When all the previous
charters had been granted a degree of latitude was
thought to be only sixty English miles. J. Picard of
France announced in 1671 that the length of a degree
of latitude was nearly seventy common miles. There is
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a question as to whether Newton knew accurately the
size of the Earth or whether he was held up that twenty
years because he did not know how a sphere attracts
an outside particle as Adams and Glaisher claim. The
preponderance of opinion apparently favors the old
explanation as voiced by Noyes in his "Watchers of
the Sky":
Newton withheld his hope
Until that day when light was brought from France,
To the throng,
Those few corrected ciphers, his results,
Were less than nothing; yet they changed the world.
For Newton seized them and, with trembling hands,
Began to work his problem out anew.
Then, then, as on the page those figures turned
To hieroglyphs of heaven, and he beheld
The moving moon with awful cadences
Falling into the path his law ordained,
Even to the foot and second, his hand shook
And dropped the pencil. "Work it out for me,"
He cried to those around him; for the weight
Of that celestial music overwhelmed him; . . .

You will also see what a trouble and mess this made
of the old grants,—to have a degree nearly ten miles
longer than it previously had been. The claims of
Maryland were thought to have been settled by the
Chancery Court decree issued in the year of Eittenhouse's birth but the dispute still hung on, and in
1763-4 Eittenhouse was employed by the Penns,
through the Eev. Eichard Peters, then their secretary,
to make intricate calculations and to fix certain points
of the twelve mile circle about New Castle, for which
he says he was handsomely paid. We know that in
1767 Mason and Dixon, after a short stay at the Plumstead house, No. 30 South Street, designated as the
most southerly point of Philadelphia, loaded their instruments in a wagon and went 31 miles directly to
what is now called Harlan's Corner, near the Chester
County Poor Farm and spent the Winter there, and
VOL. LVL—14
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that there remains in the shifting sands of a field above
the house the so-called Star Gazer's stone. Immediately
south of the house was their observatory from which
they measured a south line crossing the Brandywine
three times in the first mile. They continued this and
on a part of it measured out a degree of latitude. This
line runs over four miles East of the Eastern boundary of Maryland. They probably didn't want to make
any of their preliminary calculations on Lord Baltimore's territory. Finally they measured fifteen miles
south from the then position of the stone which was in
the latitude of the most "southernly part of Philadelphia." From this point they proceeded to locate the
Northeastern corner of Maryland and to lay out Mason
and Dixon's line. The method was to start off from
each station, on the arc of a great circle just as steamers do today, then at intervals they checked back South
on the meridian to the latitude of their starting point.
In this manner they continued until stopped by Indians.
Pennsylvania had been settled first by the English
who carried on the peaceful tradition of the Swedes
and Dutch. Next came a great shockabsorber belt of
Germans and on the outposts the Scotch-Irish, who
without let or hinder felt that no Christian should be
without land while the savages had so much. In 1763
both Barton and Eittenhouse were much incensed at
the so-called Paxton riots. Some friendly Indians who
had sought the protection of the government were interned in the barracks and prison at Lancaster. They
were set upon by the Paxton boys and all killed, the
last one a little boy who had been clinging to the rafters
of an outhouse was dragged down by an old greybeard
and held by one hand while his brains were blown out
by the rifle held in the other. Immediately the old
preacher dropped on his knees in the blood of the boy
and praised God for the deliverance. Excited by their
success the Paxton boys marched on Philadelphia to
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destroy the Indians there, but were delayed in Germantown and persuaded to return. On the other hand the
Rev. John Ewing, first Provost of the University of the
State of Pennsylvania, gives us a much lighter story
of the Paxtons and blames the Indians much as did
Jonathan Edwards in New England.
In 1765, Samuel Purviance wrote Col. James Burd
"to let it be spread abroad through the country, that
your party intend to come well armed to the election—
and that you will thrash the Sheriff, every inspector,
Quaker and Mennonist to jelly/' but all was in vain as
yet.
In February, 1766, at Norriton, the Reverend Thomas
Barton united David Rittenhouse and Eleanor Coulston, the daughter of a neighboring farmer, in marriage, he having assumed the family estate by taking
upon himself certain obligations generally belonging
to the younger son. Here on the 23rd of January, 1767,
was born his oldest daughter, Elizabeth, named after
his mother and later, 1788, the wife of Jonathan Dickinson Sergeant, and on Dec. 1, 1768, a second daughter
Esther, named after his favorite sister, and in 1789
the wife of Doctor Nicholas B. Waters. On November
17,1767, the College of Philadelphia had bestowed upon
him the degree of Master of Arts "being well assured
of the extraordinary progress you have made by a
felicity of natural genius in mechanics, mathematics,
astronomy, and other liberal arts and sciences, all of
which you have adorned by a singular modesty and irreproachable morals." This same year he commenced
the observatory at Norriton, made a mettaline thermometer and investigated the compressibility of water.
The year 1769 was an extremely busy one. Not only
did he settle the boundary between New York and New
Jersey but he was busy making all the instruments for
observing at Norriton the transit of Venus which occurred on June 3rd of that year. The legislature had
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appropriated one hundred pounds and the newly organized American Philosophical Society had appointed
a committee which was to meet at State House Yard,
Norriton and Cape Henlopen. The public contributions
and the public money were principally at the disposal
of the State House committee where a small wooden
platform was erected for the observations of the subcommittee headed by Dr. John Ewing. This observatory was the stand from which was first read the
Declaration of Independence.
It was owing to the patience, skill, labor and public
interest of Eittenhouse that the Norriton observatory
became the chief part of the enterprise. Here, Dr.
Smith used a reflecting telescope, made by Nairne, sent
by the Penns through Dr. Eush and later to be the
property of the College. There was also an astronomical quadrant of 2£ foot radius made by Sisson. This
instrument was similar to the smaller one made by
Eittenhouse and afterwards used by Andrew Ellicott,
Surveyor General of the United States, now preserved
in the Smithsonian Institution. Eittenhouse used this
quadrant for obtaining the latitude of the observatory
at Norriton and it was returned to New Jersey where
we trust it has been preserved. Eittenhouse also made
an equal altitude instrument, a transit telescope and of
course a most excellent clock. All of these are now the
property of the American Philosophical Society and
the University of Pennsylvania. The calculations from
the Norriton and Greenwich observations as given
in the Appendix of the Astronomical Section of the
First Volume of the Transactions of the American
Philosophical Society, gave the sun's horizontal paralax as 8.805". You may read both the American and
European correspondence in this same volume.
The transits of 1639 and 1761 had been unlucky. Eeverend Horrox who calculated the one of 1639, the first
observed, had to attend service while it was in prog-
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ress. The British everywhere met clouds or were prevented by the French. Mason and Dixon were chased
home by the French and reluctantly sailed a second
time. All Maskelyn had to show for a visit to the West
Indies was a seven hundred dollar liquor bill and a new
method for obtaining longitude. The Leipzig observer
who had gone far enough North to prevent the Sun
setting in the midst of things was accused of falsifying
his records, but many years afterwards the eminent
American astronomer, Simon Newcomb, who married
a granddaughter of Benjamin Eittenhouse, proved
that the accuser was both color blind and mistaken.
One Frenchman, Le Gentil, prevented by the English
from landing, stayed eight years longer in the East
Indies till 1769 and found it cloudy and so came home
for he wouldn't have a chance again until December,
1874. Eittenhouse also observed the transit of Mercury, November 9, 1769.
At this same time Eittenhouse was working on his
Orrery, a name gotten from the fact that the Earl of
Orrery unwittingly patronized a planetarium whose
plan was stolen by one Eowley from its inventor
George Graham. The King of England paid Eowley a
thousand guineas though the instrument only contained the sun, earth and moon. The financing of the
Eittenhouse machine is the first instance of a research
fund in America. Barton wrote to Eittenhouse,
I would have you pursue your Orrery in your own way without
any regard to an ignorant or prevailing taste, all you have to
study is truth and to display the glorious system of Copernicus
in a proper manner and to make your machine as much as original as possible. I beg you will not limit yourself in the price.
P. S. I beg leave to recommend Huygens, Cotes, Horshams, and
Powers philosophy to you. I wish you would purchase Bion's
description of Philosophical and Mathematical instruments.

Dr. Witherspoon, president of Nassau Hall, now
Princeton, rode out to Norriton and paid Eittenhouse
three hundred Pounds for his Orrery, to be finished
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later. It was a source of great pride and of many appropriations to the college until it was lost some time
after its return from the Chicago World's Fair of
1893. The second Orrery finished nearly as soon as the
first because of the need of importing brass from England, cost the University of Pennsylvania nothing.
Eittenhouse received forty-two pounds and ten shillings
after a great deal of labor by him, and Smith. Parnell
Gibbs and John Folwell were paid sixty-five pounds
for making its magnificent case. The always generous
legislature of that day awarded David Rittenhouse
three hundred pounds as an appreciation of his genius.
The Vision of Columbus alludes to it as follows:
See the sage Eittenhouse, with ardent eye,
Lift the long tube and pierce the starry sky;
Clear in his view the circling systems roll,
And broader splendours gild the central pole.
He marks what laws th' eccentric wanderers bind,
Copies Creation in his forming mind,
And bids, beneath his hand, in semblance rise,
With mimic orbs, the labours of the skies.
There wondering crowds with raptur'd eye behold
The spangled Heavens their mystic maze unfold:
While each glad sage his splendid Hall shall grace,
With all the spheres that cleave th' ethereal space.

Eittenhouse came to Philadelphia expecting to be
appointed to a position in the Land Office at two hundred pounds a year, but owing to a sudden adjournment of the Legislature this did not happen. Very
soon after arriving in the city his young wife died and
the visit of a comet was only a momentary comfort,
even though he caught Winthrop of Boston in an error.
Early in 1771 he was elected one of the secretaries
of the American Philosophical Society, and in the latter part of the year at the instigation of Richard Peters
he was elected to take charge of the Orrery and to give
occasional lectures at the college. He also took the
position of caring for the State House clock. The years
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1771 and 1772 find him of a mind to go to England and
exhibit his Orrery. His state of mind is such that his
little niece, Hetty Barton, whose commonplace book is
preserved at the University, accuses him of being in
love and we find him marrying Hannah Jacobs on the
very last day of 1772. In 1773 he was appointed a commissioner to make the Schuylkill navigable, and in
1774 to settle the boundary between New York and
Pennsylvania. He and Captain Holland of the British
Army established the Northeast corner of Pennsylvania, but because of the intense cold did no more until
1787. In May, 1775, the American Philosophical Society
petitioned the Legislature to establish a Colonial observatory and appoint Eittenhouse the director, because he could not only direct the observations but
could make all the instruments. But Lexington and
Concord had been fought. Nobody has ever satisfactorily explained the coming of the revolution. John
Adams said that the crisis had occurred ten years before. Somehow, before England or America realized it
the Revolution was on. Charles Thomson felt that had
the Whigs in the legislature been let alone they would
have united the whole province rich and poor, for the
old families highly valued their long held seats in the
legislature. So Franklin and Rittenhouse being the
only men known throughout the state were brought
into the conflict to give it the authority of their partisanship. Franklin and Rittenhouse were appointed
on the Committee of Safety of which Franklin was
chairman and Rittenhouse the engineer. Rittenhouse
was on the Council of Safety, of which he was Vice
President, and the Board of War of the Supreme Executive Council. He was one of twenty-four men having the power of life and death. We find him making
a survey of the River Delaware and the surrounding
country for fortifications and laying out the forts
which resisting, after Washington's defeat at the bat-
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tie of Brandywine, would have made the British position untenable had the decision of Germantown been
in favor of the Americans. Finally, they were destroyed after great loss. He made and rifled cannon.
Joseph Galloway said before the English Parliament
that the American artillery depot was at Norriton in
1776. Also we find him designing with his friend Owen
Biddle iron clock weights to exchange for lead ones.
Charles Wilson Peale and he almost put their eyes out
experimenting with telescopic sights on rifles. They
might have been much more hurt if Peale's cartridge
box had not fallen open and lost him his ammunition
on the way to the proving grounds.
Eittenhouse was elected to Franklin's seat in the
Legislature and afterwards to the Constitutional Convention, where after a few days preliminary skirmishing, he was made chairman of the committee of the
Whole, so that he or Franklin then presided at every
session. Cannon, Rittenhouse, and Jacobs his brotherin-law, were appointed to write the Preamble and
Oath. The committee was loaded against Cannon and
from the Benezet letters in the Roberts' collection
at Haverf ord College there is very great evidence that
he was more of a talker than a writer or doer, even
though he is known as the author of the letters of Cassandra. Franklin and Rittenhouse and Vanhorn were
on the committee to recast the wording. Much has been
said for and against this constitution. When examined
closely it is a Unicameral constitution along the lines
of the British instrument and does not have the conservative checks and balances of the constitution of
1789 which were made to conform to the similar ones of
the constitution of the United States. Some of the different features were a prohibition against continuous
office holding which must have been objectionable to
McLean whose double office holding in two states so
excited an old German that he wouldn't vote for a bill
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establishing a life insurance company saying, "if we
do this old McLean will get insured and he'll never
die and he'll hold office forever." Also there was a
board of censors elected every seven years to criticise
the constitution, its manner of administration, and to
advise changes in method and to make amendments.
There was early opposition but it was smothered.
Soon after this Rittenhouse was elected State Treasurer and the constitution allowed him to accept no
other office.
I will not speak of the terrible Winter of Valley
Forge when Provost Smith lived near Valley Forge
on the Island of Barbadoes opposite what is now Norristown, and which was later proposed as the site for
the University. When Mrs. Eittenhouse and her
daughters dwelt at Norriton, while David stayed with
William Henry at Lancaster and even General Mifflin
joined the "Conway Cabal" till Cadwalader closed
Conway's "lying mouth." As soon as the British left
Philadelphia, Rittenhouse drove from Lancaster to
Philadelphia with his instruments and a load of household goods and within a week was engaged with Smith
and Biddle in making the first really scientific observations in America of an eclipse of the Sun. These observations are preserved in the handwriting of Provost
Smith.
Thomas Jefferson wrote him July 19, 1778,
I sincerely congratulate you on the recovery of Philadelphia,
inquired after the orrery, and Rittenhouse's papers,
and then went on to say
though I have been aware of the authority our cause would acquire with the world from its being known that yourself and
Dr. Franklin were zealous friends to it and am myself duly impressed with the sense of the arduousness of government and the
obligations those are under who are able to conduct it; yet I am
satisfied there is an order of geniuses above that obligation and
therefor exempted from it. Nobody can conceive that nature
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ever intended to throw away a Newton upon the occupations of
a crown . . . I doubt not there are in your country many persons
equal to the task of conducting government: but you should
consider that the world has but one Bittenhouse, and that it
never had one before. The amazing mechanical representation of
the solar system which you conceived and executed has never
been surpassed by any but the work of which it is a copy.

Parson Odell wrote in 1779 in the Royal Gazette:
There dwelt in Norriton's sequestered bowers,
A mortal blessed with mathematic powers,—
To whom was David Eittenhouse unknown ?
Fair Science saw and marked him for her own.
His eye creation to its bounds would trace,
His mind the regions of unbounded space.
While thus he soared above the starry spheres,
The word of Congress sounded in his ears;
He listened to the voice with strange delight
And swift descended from his dazzling height.

Soon after this, in 1779, the Legislature in spite of a
clause written by Dr. Smith and put in by Franklin
to prevent this very thing dispossessed the College and
erected the University of the State of Pennsylvania
to carry out its projects and use its resources and those
of sequestered estates. Smith went to Chestertown,
Md., and established Washington College. Eittenhouse
was appointed because of his political position, Trustee
of the new University, but was in 1779 elected Professor of Astronomy and later, in 1780, Vice-Provost and
could no longer be Trustee. At the time that Smith
temporarily gave up the fight, in '82, Eittenhouse resigned his Professorship and was immediately elected
Trustee, and soon thereafter, through the enterprise
of Francis Hopkinson, the Orrery seal was adopted as
a compliment to the great scientist. Finally, in 1789,
after nearly thirteen years of service, Eittenhouse resigned as State Treasurer having been defeated at
the polls as a candidate with Franklin for the old
constitution. He had had some respite from the fatigues of this office in finishing the southern boundary

Letter of Thomas Jefferson to David Rittenhouse, from the original in The Historical Society of Pennsylvania, in which Jefferson
tells Rittenhouse that "the world has but one Ryttenhouse"
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of Pennsylvania and the western boundary to the Ohio
and later the Eastern part of the Northern boundary
which he ran through a dense wilderness, by getting the
latitude of points on a random line with zenith sectors
of his own making and correcting back on the meridian,
Eittenhouse and Ewing also ran the boundary between New York and Massachuetts at the request
of Congress. During these journeys in spite of the
fatigue and great exposure, he was in much better
health and was joyous and popular with his associates. The visits of great men in that day as
in this excited the emulation of those less scholarly.
On June 1, 1785, on Mason & Dixon's line while awaiting the arrival of Rittenhouse, Andrew Ellicott tells
of the talents of Major Brownfield who rode up to the
meeting place of the commissioners and shouted
Hoollo, the host, the host, take my laborious dumb animal and
put him in a separate department by himself, and give him
proper nutrils such as a dumb animal may consist on and I will
abscond for it in the morning.

Ellicott often speaks of the wide vista they can see,
reaching back ten, fifteen and from a high elevation,
even forty miles, the hundred feet wide clearing looking like a thread in the distance. He describes their
way of living saying they
arise in the morning about six or seven, then observed the sun's
altitude between seven and ten, dined between twelve and one,
after which we always drink our two bottles before leaving the
table, then observe the sun's corresponding altitude, at six we
have a large bowl of wine syllabubb. This rule we never break—
we have each of us a cow. We drink our tea about seven and
sometimes observe the heaven's the greatest part of the night.

In December, 1785, he paid a long visit to Rittenhouse
and they went together to talk with Benjamin Franklin. Again in the next April he arrived in Philadelphia
on the 19th, visited with the New York Commissioners
on the 20th, 21st, and 22nd and is delighted with
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Miss Hetty Eittenhouse 's vocal music. On the 23rd of
April still being at the Eittenhouse's he enters the following in his diary:
April 23rd—Not only being Sunday but likewise the birthday
of my friend Mr. Eittenhouse—he was born April 23rd, 1732 and
one of those instances where strength of genius independent of a
liberal education or even the common advantages has raised himself a monument of fame more durable than all the glittering
pomp attendant on wealth and power—without tutors and almost
without the aid of books he mastered the most critical and sublime
parts of science and is now justly esteemed the first astronomer
in this new world and perhaps inferior to none in the old—his
life is as remarkable as his genius with a modest diffidence ever
attending merit added to his most prudential conduct has secured
his fame without creating one enemy or exciting envy.
Spent great part of this day at William Barton, Esquire. He
is a most judicious gentleman and valuable citizen—and was presented by himself with some of his political writings.

He was a fellow of the American Society of Arts
and Letters, 1782. A member of the Virginia Society
of Arts and Sciences, 1785. A foreign member of the
Eoyal Society of London, in 1795. In 1790, he succeeded
Franklin as President of the American Philosophical
Society. Three times he received the honorary degree
of Master of Arts; from the University of Pennsylvania 1767, William and Mary 1784, Princeton 1782,
and Doctor of Laws from Princeton 1789. He was connected with the College and University of Philadelphia, the University of the State of Pennsylvania,
and the University of Pennsylvania from 1771-1796.
Till 1779, as lecturer and in charge of the philosophical
apparatus; for a brief period Trustee and then till
1782, Professor of Astronomy and Vice Provost of the
University, and Trustee thereafter. It was Eittenhouse, unless Fantana preceded him, who first used
spider threads for cross-hairs in his telescope, besides
inventing the collimating telescope in 1785. It is interesting to note that though engaged in arduous public
work he published on the average one paper every year
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from 1780 to 1796, many highly original and over a
wide field, on optics—Frauenhof er gratings, optical illusions—Modern Psychology, magnetism—Ewing 's
principle, electricity—14 experiments with Kinnersley,
logarithms—model and expert computation. Many of
these papers were discussed at an open meeting of the
Rittenhouse Astronomical Society at Houston Hall,
University of Pennsylvania, April 9th, last. I will
briefly mention two not included on this program. The
first was read March 3, 1780. The great instrument
maker, Short of London, found when using his Cassegrain telescope alongside a reflector, that the mountains of the moon became valleys and vice versa and
he discarded the instrument. Rittenhouse looked
through a telescope at a brick pavement in his fireplace. The bricks looked sunken and the joints raised.
At first he thought it was a necessary complement to
the inverting of the image, but being a scientist he had
to be certain, so he took out the lenses to find the same
illusion. He shut off all but one window with no effect.
Then he used a mirror in the fireplace upon which
alone a ray of sunlight fell. This caused things to look
natural and he repeatedly alternated this effect. Then
he put his finger on the bricks and the trouble at the
same time, and his mind realizing his own flesh and
blood, corrected the illusion and after a few trials was
fooled no more. What a lesson in morals. We need
something to hold on to and after we have held on
several times we can go alone.
On Feb. 6,1781, he struck a soft ramrod several times
on one end while it was held parallel to a needle of a
surveyor's compass. He reversed it and similarly demagnetised it. Then he noticed that placing the rod
perpendicular to the needle gave no such effect. This
is a modern notion called Ewing's principle. The great
philosopher adds,
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from this does it not seem very probable that during the concussion of the stroke and whilst the magnetic particles of the
rod were more disengaged from the surrounding mass the active
power above mentioned seized them and arranged them properly,
when being confined, the rod afterwards remained magnetised.
All this is nevertheless little more than conjecture until confirmed by further experiment.

He invented a wooden Hygrometer in 1782, concerning which Eobert Adrain, Professor of mathematics at
Eutgers, Columbia, and Pennsylvania, wrote a generation later.
All this time he was in the clock making business
as witness this advertisement—
Philadelphia, May 20, 1786, Dunlap's Advertiser:
Wanted—an ingenious lad not exceeding fourteen years of age
of a reputable family as an apprentice to learn the art and
mistery of making clocks and surveying instruments. Any lad
inclined to go an apprentice to the above trade, the terms on
which he will be taken may be made known on inquiring of Mr.
David Eittenhouse in Philadelphia or at the Subscriber's in
Worcester Township, Montgomery County.
Benjamin Eittenhouse.

The first translation of a German play into English was Minna Von Barnhelm, in England, 1786. Eittenhouse translated within a year a play of Lessing's
which had an English setting. It was called "Miss
Sarah Sampson, or The Unhappy Heiress/' Eittenhouse 's translation is called "Lucy Sampson," with
the same sub-title. He also translated the "Idylls" of
Gessner from the French. The American Magazine
published his drawing of the Ohio Phyle Falls. Besides
this, he was greatly interested in any fiction that he
could get his hands on, feeling that it was very stimulating to his imagination. It would make a very interesting bookshelf, had we placed there his favorite
fiction and on another shelf, of probably equal size,
his philosophical and mathematical reading list.
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On the stormy night of Franklin's death in 1790,
Provost Smith wrote impromptu:
Cease, cease, ye clouds, your elemental strife!
Why rage ye thus, as if to threaten life ?
Seek, seek no more to shake our souls with dread!
What busy mortal told you Franklin's dead ?
What though he yields at Jove's imperious nod ?
With Eittenhouse he left his magic rod!

President Washington appointed David Eittenhouse
the first director of the United States Mint on April
14, 1792, and he remained in charge of the mint until
June, 1795, when declining health compelled him to
resign. Mr. Barber, late engraver of the mint, executed
a bronze medal of Dr. Eittenhouse. Possibly excepting
Duvivier's head of Washington after Houdon, it cannot be surpassed in the cabinet. i i The engraver had a
very fine subject and treated it in the highest style of
art." The United States Mint was authorized by an
Act of Congress, April 2,1792, just twelve days before
Eittenhouse's appointment. Soon afterwards, a lot of
ground was purchased on Seventh Street, near Arch,
and appropriations were made for erecting the necessary buildings. In an old account book, we find an entry
on the thirty-first of July, 1792, of the sale of some old
materials of the still house which had stood on that
lot, for seven shillings and sixpence. This sum of
money "Mr. Eittenhouse directed should be laid out
for punch in laying the foundation stone," which
cornerstone was laid by David Eittenhouse as the director of the mint on that same day. Coinage commenced the following October. This was of silver halfdismes of which Washington makes mention in his address to Congress, November 6, 1792, as follows:
There has been a small beginning in the coinage of half-dimes;
the want of small coins in circulation calling the first attention
to them.
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In the years 1792 to 1796, Kittenhouse and Jefferson
worked out a definite scheme for making a standard
foot, a definite part of the length of a pendulum ticking
seconds in the latitude of Philadelphia. A system of
weights and measures on the decimal scale was admirably devised preserving most adequately the common measures known and used by all. This measure
was finally passed after a most interesting debate in
May, 1796, but the Senate adjourned without concurring so we still have ninety-six kinds of bushels in
the United States.
In the latter part of June, 1796, Eittenhouse during
several very hot days gave personal attention to the
drawings from the wheel in the canal lottery. His
meteorological diary shows his hand growing weaker
until on the 26th of June the entries cease. On June 27,
1796, Moreau de Saint Mery, who had been king of
Paris for a day, had been refused a ticket to the Assembly ball because he kept a bookstore in Philadelphia and who was afterwards a provincial governor
under Napoleon, writes
Yesterday I attended the funeral rites here of the celebrated
Dr. Eittenhouse, American astronomer whose loss his country
most justly mourns. He was buried in the floor of the Observatory which he had had constructed in his own Garden. What a
philosophic union, perishable ashes with an edifice consecrated to
the observation of the most sublime marvels of nature! What a
raprochement between the genius of man and his nothingness !

Finally, on July 4th, 1796, another hand again writes
the entries in the diary that was David Bittenhouse's,
and the record goes on seemingly as before.

