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Cuneiform brick 
ca. 1300 BCE

Located in the Foyer 
This object looks and feels like any block  
of old red sandstone one might find in the  
hillsides of Oklahoma. It’s actually the oldest  
object in the History of Science Collections.  
This cuneiform brick comes from the ziggurat of Choga Zanbil, the best preserved 
ziggurat of antiquity, now a World Heritage site. The ziggurat was faced with baked 
bricks, some inscribed with dedicatory inscriptions like this one, written in ancient 
Elamite. This script is a dedication from the Elamite king, beginning:  


“I, Untash Napirisha, son of Humbanumena…” 

From the ziggurats of ancient Mesopotamia, scribes like the one who recorded this 
dedication created the science of mathematical astronomy, predicting the positions of 
the planets centuries into the future. Without the Babylonian contributions, later Greek 
astronomy such as we find in Hipparchos and Ptolemy would have been 
inconceivable.  The Mesopotamian astronomers were the original source of 
quantitative methods in ancient mathematical astronomy.  



“Can you bind the beautiful Pleiades? 
Can you loose the cords of Orion? 
Can you bring forth the constellations  
                       in their seasons 
or lead out the Bear with its cubs? 
Do you know the laws of the heavens?”

Job 38: 31-33





Peter Apian, Cosmographicum (1540, 1545)

In this introduction to astronomy and geography, the Moon lies embedded 
within a solid sphere carrying it around the Earth once a month. The solid 
sphere explains why the same side of the Moon always faces the Earth.  

High overhead the stars appear fixed in the patterns of the constellations, as if 
they were bright points of light embedded within their own transparent celestial 
sphere, which rotates around the Earth once each day. Apian’s cosmic section 
illustrates the traditional Aristotelian understanding of the universe. 

Another woodcut illustration in Apian’s textbook shows one of Aristotle’s 
arguments for the sphericity of the Earth: during a lunar eclipse, the Earth’s 
shadow on the Moon is always curved. If the Earth were any other shape, some 
time or other its shadow would be angular. Therefore, neither Aristotle nor his 
later readers needed to circumnavigate the globe to know that the Earth is 
round. The mistaken idea that Columbus faced opposition from flat-earthers is 
a modern myth.





Ancient star catalogs described the constellations and their 
meanings.  In Works and Days, the poet Hesiod, a rough 
contemporary of Homer, compiled guidelines for living 
according to the stars. Hesiod explained, for instance, that 
when Orion rises at sunset, it’s time for autumn storms, and 
time for sailors to bring their ship to land:


“...then the winds war aloud,  
And veil the ocean with a sable cloud:  
Then round the bank,  
          already haul’d on shore,  
Lay stones, to fix her when the  
          tempests roar…”

Hesiod, Opera “Works” (Frankfurt, 1559)





Hesiod

Opera “Works” 

(Frankfurt, 1559)



Aratos

Phenomena  
“Appearances of the Sky” 

(Basel, 1547))


Aratos, a Greek scientist and poet of 
the 3rd century B.C.E., offered similar 
practical advice as Hesiod, based on 
the seasonal changes heralded in the 
changing constellations.





Hyginus, Poeticon astronomicon (Venice, 1485)

Hyginus, a Roman poet, conveyed the practical astronomy of 
Hesiod and Aratos into Latin in this “Astronomical Poem.”


This edition was printed by Erhard Ratdolt, a renowned early 
printer of works in astronomy and geometry. It contains 
charming constellation figures… some hand-colored in the 
OU copy. 


Virgo, the goddess of Justice, could not tolerate the anguish 
of living among unjust people, so she needed wings, as 
shown here, to escape us and fly up into heaven.





Ptolemy, Almagest

Ptolemy (Claudius Ptolemaios) lived in Alexandria, Egypt, in 
the 2nd century. 


Ptolemy’s technical work on astronomy, originally written in 
Greek, was titled Almagest (“The Greatest”) by its Arabic 
translators. 


Ptolemy’s Almagest represents the culmination of ancient 
Babylonian and Greek mathematical astronomy. It achieved an 
unparalleled degree of accuracy in quantitative predictions of 
the positions of the planets.




“I know that I am mortal and living but a day. 

Yet when I search for the numerous turning 
spirals of the stars, 

I no longer have my feet on the Earth, 

But am beside Zeus himself, 

filling myself with divine nurturing ambrosia.”

(anonymous epitaph attributed to Ptolemy)



Ptolemy, Almagest 

Epitome by 
Regiomontanus

Nuremberg, 1496



Regiomontanus, Epitome of Ptolemy’s Almagest

Regiomontanus was the leading European astronomer of the 1400’s. This 
Epitome of the Almagest by Regiomontanus was the first printed edition of the 
Almagest. It represents state-of-the-art astronomy at the time when Copernicus 
was a young man. 

A magnificent full-page woodcut depicts Ptolemy and Regiomontanus seated 
beneath an armillary sphere representing the music of the spheres. Ptolemy is 
wearing a crown, a case of mistaken identity, for he was actually unrelated to 
the Ptolemy line of Egyptian rulers that came to an end with Cleopatra.

Noel Swerdlow argues that a diagram on page n4r of the Epitome provided the 
major step in the transformation from Ptolemy’s Earth-centered system of the 
world to a Sun-centered model. Here Regiomontanus proved that eccentric 
models could be used for all of the planets instead of epicycle models, except 
for retrograde motion. This proof, sought for but not obtained by Ptolemy 
himself, was included by Regiomontanus in the Epitome. Copernicus then took 
the next step by transposing the Earth and Sun, given the Epitome’s 
demonstration that the geometry would be equivalent.





Regiomontanus, Calendarium (Venice, 1476)

“Astronomical Calendar” 
In this book, Regiomontanus predicted the positions of the Sun and Moon for 
40 years. He designed a sundial to work independently of one’s latitude, and a 
volvelle, or circular dial, to locate the position and phase of the Moon according 
to date and time. Books became observing instruments in their own right.

The Printing Revolution transformed every field of science in part because of a 
more widespread use of images. But images were not the only visual 
components of books. As early as 1476, books became instruments, 
combining paper and metal in “volvelles,” circular calculating wheels, and even 
in portable sundials. 

This Calendarium by Regiomontanus, published in Venice by Erhard Ratdolt, is 
the earliest work to contain a date on the first page.





Ptolemy, Opera “Collected Works” (Basel, 1541)

In this 1541 edition of Ptolemy, Johann Honter drew 
constellation figures after the manner of Albrecht Dürer. The 
figures appear in contemporary dress rather than in a classical 
style.  Although the stars are positioned on a grid, 
unfortunately the coordinates were misaligned and 
constellations are shifted by 30°. 





Aristarchos of Samos, fl. 3rd century BCE

Aristarchos, the Copernicus of antiquity, proposed in the 3rd century B.C.E. 
that the Sun lies at the center of the universe and that the Earth and other 
planets revolve around the Sun. That work did not survive.

In this book Aristarchos demonstrated an ingenious method for calculating the 
sizes and distances of the Sun and the Moon. 

This is the first printed edition, De magnitudinibus et distantiis solis, et lunae 
(“On the Sizes and Distances of the Sun and the Moon”; Pesaro, 1572).






Euclid, Preclarissimus liber elementorum (Venice, 1482)

“Elements of Geometry” 
Euclid was the starting point for astronomy, which was a subfield of 
geometry. Geometrical circles in motion make up the principles of astronomy.  
In an analogous way, numbers in motion comprise the principles of music, so 
astronomy and music were considered sister sciences. 

This is the 1st printed edition. The beautiful woodcuts are hand-colored in this 
copy. The text of the first page was printed in both black and red ink. The 
geometrical diagrams were a challenge to prepare.

The printer, Erhard Ratdolt, moved south from Germany and set up shop in 
Venice. To print the many curves and angles required, Ratdolt came up with the 
idea of forming the diagrams with copper wire, formed around molds. This 
innovation enabled Ratdolt to print Euclid affordably, and to go on to print the 
first editions of many notable works in astronomy and geometry.
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Abdul-Hasan Kúshyär ibn Labban ibn Bashahri 
Daylami, Principles of Astronomy

Manuscript on paper. Date unknown. Author and title tentative. 

Kūshyār Daylami, as he was known, was born in 971 in Daylam, Iran, and died 
in 1029 in Baghdad.

This manuscript has been digitized by OU Libraries and will soon be put online 
to enable scholars around the world to confirm its authorship and contents. 
(Five other Islamicate manuscripts have been previously digitized and were 
successfully described by the same process.)





Abū Ma’shar. Introductorium in astronomia[m] 
(1489)

Abu Ma’shar, an astronomer in 9th century Baghdad, was one of the most 
prolific writers on astrology during the Middle Ages. This work was cited by 
Albert the Great, Roger Bacon, Pierre d’Ailly, and Pico della Mirandola, among 
others.

Constellation figures appear without stars.  Or, if stars are shown on the 
constellation figures, they appear in an impressionistic manner, not as a sky 
map but rather as an aid to memory.

This 1st edition was printed by Erhard Ratdolt, and the constellation figures 
appear similar to the ones in Ratdolt’s editions of Hyginus.

The OU History of Science Collections holds three works by Abu Ma’shar 
printed by Ratdolt in 1489, all different. This one is bound in a discarded sheet 
of medieval music.





Astrolabe, Persian, date unknown

The astrolabe, one of the fundamental instruments for observational astronomy, 
consists of three major parts: the mater, or underlying disk; the climate, a 
removable disk adjusted for latitude; and the rete, a ring marked with star 
positions.


How many parts of this astrolabe can you identify? 
Astronomers use astrolabes for dozens of astronomical operations including 
telling time by the Sun or stars and determining the positions of planets relative 
to fixed stars.







Nasir ad-Din al-Tusi (pseudo-Tusi), Kitab tahrir usul 
l-Uqlidus (Rome, 1594)

Euclid, “Elements of Geometry” 
This Arabic text of Euclid purportedly came from the circle of the Persian 
astronomer al-Tusi (13th century). Al-Tusi worked in Baghdad and in the 
observatory of Maragha, in modern northwestern Iran. 

Printing Arabic with moveable type was a technological challenge. This book 
was not printed in Baghdad or Cairo. Because of widespread European interest 
in works of Islamic science even as late as the generation of Kepler and Galileo, 
the Medici established a press to print Arabic works in Rome. This work is one 
of the first Arabic-language books printed in Europe.

In another work, al-Tusi invented the “Tusi couple,” a highly useful device for 
modeling the motion of the Moon that was later employed by Copernicus to 
solve a problem pointed out by Regiomontanus in the Epitome of Ptolemy’s 
Almagest (1496). 

The History of Science Collections also holds an Arabic geographical text by 
Idrisi printed at the same Medici press two years earlier.





Johann Hevelius, Selenographia (Gdansk, 1647)

Frontispiece photo (the book is displayed in another section) 
On the frontispiece of this book, Hevelius celebrates not the triumph of a 
European “scientific revolution,” but a much broader heritage. 

On the left appears Ibn al-Haytham, a leading medieval Islamic astronomer and 
optical theorist. 

On the right, holding a telescope, is Galileo, portrayed in Middle Eastern dress. 
This frontispiece of Hevelius reminds us that the growth of western science 
cannot be understood apart from rich and sustained interactions between 
multiple cultures. It is impossible to separate the European “scientific 
revolution” from the achievements of the medieval Islamic culture and other 
civilizations which came before.






Sébastien-Louis Saulnier, Notice sur le voyage de 
M. Lelorrain en Égypte (Paris, 1822)

This book lay at the center of a story combining ancient astronomy, intrigue, 
thievery, French nationalism, Egyptian archaeology, politics, and science and 
religion. In 1820, Saulnier commissioned a master stonemason to travel to the 
ancient Egyptian Temple of Dendera where a famous ceiling depicted the 
zodiac.  The mason removed the ceiling under the nose of Egyptian officials 
and smuggled it back to France.  The snatching of the zodiac ceiling, or 
Dendera Affair, was Europeʼs most sensational archaeological event for that 
generation. It remains controversial today that one goes to the Louvre to see 
the Dendera Zodiac ceiling, but to Egypt to see the roofless temple.
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Nicolaus Copernicus

De revolutionibus orbium 
coelestium  
 
“On the Revolutions of the 
Heavenly Spheres” 

Nuremberg, 1543




Copernicus argued that the Sun rather than the Earth lies in the center of the 
universe. The Earth moves as a planet around the Sun. In 1543 little proof was 
available that the Earth moves; there were many reasons not to accept it. 
Ptolemaic astronomy, as represented in the Epitome of Regiomontanus, was 
neither overly complex nor inaccurate. The most important advantage offered 
by Copernicus was a vision of the universe as a coherent and integrated 
system, where all the planets move together in elegant harmony.

After the Council of Trent, the Catholic reception of Copernicus became 
immensely complicated by the desire to avoid unsanctioned novelties. A 
Catholic astronomer once hailed by cardinals and popes now became suspect, 
associated with northern heretics. In 1616, this work by Copernicus was put on 
the Index of prohibited books, suspended until it could be corrected. 

The OU copy of Copernicus is a “censored” copy. Notice how the heading on 
the page facing the cosmic section. Where the original heading reads, 
“Demonstration of the triple motion of the Earth,” the handwritten correction 
states, “Demonstration of the hypothesis of the triple motion of the Earth.” This 
is one of the corrections mandated by the Inquisition in 1620 when it became 
permissible to read Copernicus again, following its suspension in 1616. 

The OU copy is of immense historical value, as it was extensively annotated by 
a group of astronomers working in Paris within the first decade after its 
publication.



Leonard Digges, A Prognostication Everlasting of Right Good Effect…; Lately 
corrected and augmented by Thomas Digges his sonne (London, 1605)

This Sun-centered cosmic section represents the first published defense of 
Copernicus in England, and it was printed in a work of meteorology. 

The Earth carries its meteorological regions of water, air and fire along with it, 
as a single “globe of mortalitye.” The fixed stars, each far larger than the Sun, 
extend “infinitely up” in a “Pallace of Foelicitye.”

Leonard Digges wrote this prognostication in a genre known as “astro-
meteorology.” Astro-meteorologies were early modern versions of The Farmer’s 
Almanac. They attempted to provide annual guidance for agricultural activities 
and other events on the basis of meteorological and astronomical patterns. 

Thomas, his son, published an updated edition in which he substituted the 
Copernican system for his father’s reliance upon the Ptolemaic. An appendix 
includes the first English translation of Book 1 of Copernicus’ On the 
Revolutions.





Giovanni Paolo Gallucci, Theatrum mundi  
(Venice, 1588)

“Theater of the World” 
Gallucci, a Venetian scholar, was interested in astronomical instruments, both 
physical and on paper. The “Theater of the World” features a parade of rotating 
wheels, or “volvelles,” descendants of the astrolabe. These were paper 
instruments used to predict the positions of the Sun, Moon, planets and stars.

Gallucci’s star positions, with constellation figures, appear in Book V. Rulers 
along the borders established a grid for plotting star positions accurately. 
Gallucci’s book was the first star atlas to add such scales in both celestial 
latitude and longitude. The trapezoidal shape of the grid better accommodates 
the curved surface of a sphere. Gallucci took his star positions from the star 
catalog of Copernicus. The constellations are the 48 ancient constellations 
listed by Ptolemy; today, 88 constellations are officially recognized.
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Tycho Brahe framed prints

Portrait; Copenhagen; Hven; Gardens; Uraniborg; Architectural plan. 
The island of Hven lies off the coast of Denmark. 

With income as feudal lord of Hven, Tycho Brahe built a castle of the stars, 
Uraniborg, in the center of the island. At Uraniborg, Tycho built an 
interdisciplinary research institute, welcoming scholars from across Europe to 
collaborate in the advancement of astronomy, alchemy and medicine. 

Medical research depended upon the tending of orchards and herb gardens. 

Alchemical work required furnaces, which at Uraniborg were tended night and 
day in round subterranean laboratories. 

Astronomy required precision instruments, housed on the nearby grounds and 
behind removable panels on the castle roof.

Aside from the portrait, these large framed prints are original leaves from one of 
the editions of Johann Blaeu, Le grand atlas; ou, Cosmographie blaviane (first 
published in Amsterdam, 1663).















Tycho Brahe and Elias Morsing,  
Diarium astrologicum (Uraniborg, 1586)

“Astronomical Journal” 
On the Island of Hven, Tycho Brahe built a Renaissance research center called 
Uraniborg, “City of the Stars.” This is the first book printed on Tycho’s printing 
press at Uraniborg, and displays his motto, “looking up, I look down.” That 
motto symbolized his aim of coordinating the study of astronomy, chemistry 
and medicine in an innovative and collaborative endeavor to discover the 
secrets of nature.

Tycho’s observations of comets and new stars, proving that changes occur in 
the heavens beyond the Moon, upended the Aristotelian cosmos, paving the 
way for Galileo’s fundamental astronomical discoveries and advances in 
physics. 

In a new world of discovery and innovation, how are we to coordinate the 
disciplines today? What is nature and how is nature known?





De mundi aetherei  
(Uraniborg, 1588; 1603 title page)

In “The Aetherial Heavens,” Tycho reported that the comet of 1577 displayed no 
detectable parallax and thus moved, contrary to Aristotle, in the regions of the heavens 
beyond the Moon, passing through multiple celestial spheres. The ancient solid spheres 
melted. No longer were planets carried by giant transparent spheres. Rather, as the Stoics 
taught, planets must “swim through fluid heavens as fish swim through the sea.”

In the Tychonic system, the Earth lies at the center of the cosmos. The planets revolve 
around the Sun, while at the same time the Sun revolves around the Earth. Even today, 
the Tychonic system has been updated to give accurate predictions of the positions of the 
planets.  A mechanical-optical star projector projects the motions of the planets 
according to an observer-centered system. The engineers who craft such machines are 
modern-day Tychonic astronomers.

Because in this system the sphere of Mars intersects the sphere of the Sun, the Tychonic 
system was incompatible with solid celestial spheres. So long as one abandoned solid 
spheres, the Tychonic system provided all of the mathematical elegance of the 
Copernican system, consistent with the absence of stellar parallax, but without the 
arbitrary supposition of unreasonably large stars.

The text block of this copy was printed at Uraniborg on Tycho’s own printing press. The 
title page was printed later in Prague. This was acquired in 2022.





Tycho Brahe, Astronomiae instauratae mechanica 
(Nuremberg, 1602)

“Instruments for the Restoration of Astronomy” 
For two decades, Tycho and his assistants at Uraniborg produced thousands of 
astronomical observations of unprecedented quality. Tycho’s large-scale 
observing instruments, together with sophisticated new error correction 
techniques, increased observational precision by a factor of twenty. His star 
positions were accurate to within 1 minute, or 1/60th of a degree. The absence 
of observable stellar parallax, predicted by Copernicus, became even more 
puzzling given the increased precision achieved in Tycho’s monumental 
observing program.






Tycho Brahe, Epistolarum astronomicarum 
(Uraniborg, 1596)

“Astronomical Letters” 
In this work, Tycho explained two problems posed for Copernicus by the absence of 
stellar parallax:

1. Due to the annual movement of the Earth around the Sun, one would expect to see 
stars appear to shift in position. This parallax evaded detection, even at Uraniborg. 

2. Tycho reported precise measurements of the apparent widths of stars, which 
allowed him to quantify how large they must be as a function of their distance.  If stars 
were mere pinpoints of light, with zero apparent width, there would be no problem for 
the Copernican system.  But if stars show apparent width, then combined with the 
absence of parallax, there is a problem for Copernicus in that stars that are far enough 
away to explain the absence of parallax would have to be immense.  Indeed, given the 
observed apparent widths of stars, the diameter of even an ordinary star would have 
to be no less than twice the distance between the Earth and the Sun. In other words, if 
the Copernican system were true, then each star must be an incomparably immense 
body.  Indeed, stars would have to be altogether different kinds of bodies than the 
Sun, far dwarfing the Sun in size, breaking all analogy and proportion with the ordinary 
course of nature.





John Bainbridge, An astronomicall description of 
the late Comet (London, 1619)

Three bright comets visible to the unaided eye appeared in 1618! 

The History of Science Collections holds numerous works describing these 
remarkable comets.

From his own observations, Bainbridge came to a similar conclusion as did 
many European astronomers — that the comets of 1618 proved that comets 
move through the heavens beyond the Moon. This conclusion was consistent 
with the arguments of Tycho Brahe. Quite surprisingly, Galileo was one of the 
few astronomers who opposed this conclusion.

This book contains the first telescopic observations published in England and 
the first recorded use of the word “telescope” in English.  

In this work, Bainbridge also rejected the astrological significance of comets.  

He later became the first Savilian Chair of Astronomy at Oxford.





Athanasius Kircher, Iter exstaticum  
(Würzburg, 1660)

“Ecstatic Journey through the Heavens” 
Six chief world systems were debated in Galileo’s world, some geocentric and 
some heliocentric. The six systems, as they appeared side-by-side in this book 
by Athanasius Kircher in 1660, were as follows:

Ptolemaic: Upper left. All planets revolve around the central Earth. Geocentric.

Platonic: Upper right.  Like the Ptolemaic, except the positions of Venus and 
Mercury are switched. Geocentric.

Cappellan or Egyptian: Center left.  Venus and Mercury revolve around the Sun. 
Otherwise geocentric.

Tychonic: Center right.  All planets revolve around the Sun. The Sun in turn 
revolves around the Earth. The Earth and Moon are not planets.

Semi-Tychonic: Lower left.  Like the Tychonic, except Jupiter and Saturn 
revolve around the Earth.

Copernican: Lower right.  All planets revolve around the Sun. The Earth is a 
planet. The Moon is a satellite and not a planet. Heliocentric.





Giambattista Riccioli, Almagestum novum 
(Bologna, 1651), Part 1

“The New Almagest” 
In a massive textbook of astronomy, Riccioli adopted Hevelius’ map of the lunar 
surface, yet he proposed different topographical names. Riccioli adopted an 
inclusive approach to lunar nomenclature, naming lunar features after 
astronomers of multiple nationalities and religious affiliations. 

For example, Riccioli, a Jesuit, named a crater after Kepler, who was Lutheran 
rather than Catholic. Galileo lies to the left of Kepler; Hevelius appears slightly 
below Galileo. Copernicus is in the upper right. In the center, below, a crater is 
named for Tycho. Above Tycho is Gauricus, named after Luca Guarico, the 
Pope’s own astronomer in the generation of Copernicus. Riccioli placed himself 
far out on the left margin. 

Riccioli’s system of naming succeeded because he included astronomers from 
across Europe and the Middle East, Protestants and Muslims as well as 
Catholics. Many of Riccioli’s names remain in use today. In 1969, Apollo 11 
landed on the Moon, establishing “Tranquility Base” in the Sea of Tranquility, 
named Mare Tranquilitatis by Riccioli.





Giambattista Riccioli, Almagestum novum 
(Bologna, 1651), Part 2

The frontispiece of Riccioli’s treatise depicts not two, but 3 major systems of the 
world:

1. The Ptolemaic system rests discarded (lower right corner) because of the 
phases of Venus and Mercury (upper left corner). All-seeing Argus looks on, 
holding a telescope. Urania weighs in a balance the two chief world systems which 
remain: 

2. The Copernican system appears as the standard against which alternatives 
must be measured. 

3. Riccioli’s semi-Tychonic system weighs in as the most warranted. 

A comet and several telescopic discoveries (upper right corner) include the banded 
appearance of Jupiter and the ring of Saturn.

Riccioli’s frontispiece indicates that Copernicanism was admired as the standard 
by which the mathematical aspects of other systems were judged, but alternatives 
proliferated rapidly as the search for observable distinguishing evidence bogged 
down. In terms of predicting planetary positions, competing systems were not just 
empirically similar, but geometrically equivalent. 
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Johann Bayer

Uranometria  
“Measuring the Heavens” 

(Ulm, 1661; 

reprint of 1603 1st ed.)


bound with Johann Bayer, 
Explicatio characterum  
(star catalog; Ulm, 1697)



Bayer’s star catalog, bound in the OU copy at the front, before the 
atlas, was based on that of Tycho Brahe.

In the atlas, Bayer’s artfully-drawn constellation figures influenced 
every subsequent star atlas.  Each figure is superimposed upon an 
accurate star map, plotted on a one-degree grid.  By fusing science 
and art, Bayer inaugurated the golden age of the celestial atlas. 

Bayer’s atlas consists of 51 double-page copperplate engravings.

In the constellation of Taurus the Bull, the “ecliptic” runs across the 
middle of the dark Zodiac band. The Milky Way angles down the left 
side. Bayer labeled the stars with Greek letters, according to their 
apparent magnitude, so that the brightest star in Taurus is alpha-
Tauri, instituting the convention still used today.

The 1603 1st edition printed both sides of the leaves. In this edition, 
the absence of printed text on the back side of each leaf prevented 
type from showing through on the atlas pages. Each double-page 
atlas leaf is attached to a strip of scrap paper that is bound in the 
gutter, so that the atlas image itself does not disappear down into the 
fold.
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Johann Kepler, Mysterium cosmographicum 
(Tübingen, 1596)

“Sacred Mystery of the Structure of the Cosmos” 
By far the best known 16th-century defender of Copernicus was Johann Kepler. In 
this work he demonstrated that vast empty regions lying between the planetary 
spheres, which were required by Copernicus, were not wasted space. Rather, 
these gaps perfectly matched, within the limits of observational error, the geometry 
of the five regular Pythagorean solids. Kepler’s blueprints of the universe used the 
five regular Pythagorean solids to confirm both Copernicus’ number of the planets 
and the amazing proportions of the planetary spheres. 

Instead of nesting one planetary sphere immediately after another, in the ideal 
blueprints of the cosmos, the Creator alternated planetary spheres with regular 
solids. The vast empty regions lying between the planetary spheres, as required by 
Copernicus, were not wasted space. Rather, these gaps perfectly matched the 
geometry of the solids within the limits of observational error.

Kepler mailed copies to various scholars including Galileo and Tycho Brahe. 
Galileo was not persuaded by what seemed to him to be the work of a Lutheran 
mystic. Tycho likewise was not amused at Kepler’s flights of fancy, but offered him 
a job in Prague as a calculating assistant!





Johann Kepler, De stella nova in pede serpentarii 
(Prague, 1606)

“On the New Star in the Foot of the Serpent Handler” 
Kepler’s star map shows the constellations of Ophiuchus (the Serpent Handler), 
Sagittarius and Scorpius. The Milky Way runs diagonally down from the left, and the 
“ecliptic,” or annual path of the Sun, runs horizontally through Sagittarius and Scorpius. 

A triple conjunction of Jupiter and Saturn took place in 1603, followed by a planetary 
massing with Mars in 1604. After the planetary massing, a “Nova” or bright star (“N”) 
suddenly appeared in the ankle of Ophiuchus on October 10, 1604. The new star was no 
ordinary star; it remained visible even in the daytime sky for over a year. The new star 
prompted widespread debate about what it might portend and whether the heavens could 
change. Now called Kepler’s nova, it was the second supernova to be observed in a 
generation, after the supernova in Cassiopeia, described by Tycho, which appeared in 
1572.

Kepler’s star positions and artistic style show the influence of Tycho and Bayer. Bayer had 
reversed a number of constellation figures, including Orion and Ophiuchus. In contrast, 
Kepler’s map shows the figure of Ophiuchus facing toward us rather than outward, so that 
the traditional star names of his feet and shoulders match the orientation of the 
constellation figure.

In this book, Kepler also discussed mathematical chronology, the date of the birth of 
Christ, and the nature of the Star of Bethlehem.





William Schickard, Astroscopium (Stuttgart, 1698)
“Star Viewer” 

William Schickard was a gifted linguist, skilled craftsman, and expert astronomer. He was 
also a friend of Johann Kepler, and produced some of the illustrations for Kepler's 
Epitome of Copernican Astronomy (1618-1623).

In 1623 Schickard published this Astroscopium, which included conical images of the 
constellations designed to be assembled together. This “paper instrument” was a model 
intermediate between a planisphere and a celestial globe, and could calculate the 
positions of the stars for any day and hour of the year. The book itself measures only 
about 5" tall, but the pages which contain these conical maps of the night sky are 
considerably larger.

During his lifetime Schickard also created a mechanical calculating machine, produced 
two textbooks to teach Hebrew, one in Latin and one in German, and also taught 
astronomy, mathematics, and geodesy. Schickard died in 1635 as the result of a plague 
outbreak in central Europe.








Johannes Kepler, Astronomia nova  
(Heidelberg, 1609)

“The New Astronomy” 
This is Kepler’s famous “pretzel diagram,” where he focused attention on the paths of 
planets themselves rather than on the rotating solid spheres believed to carry them. In 
an Earth-centered system, a planet carried along within its thick, solid sphere would 
follow some kind of pretzel-like path.

By analyzing Tycho’s observations of Mars, Kepler put forward what are now regarded 
as his first two laws. Just as fundamentally, he changed the paradigm from focusing 
on orbs, or solid spheres, to orbits, the actual path a planet takes as it moves through 
space.  It is perhaps difficult for us today to recognize that it was necessary to invent 
the concept of an orbit, of tracking the actual path of a planet through space, to 
replace the ancient concept of celestial spheres.

Kepler defended Copernicus, ironically, in ways that Copernicus would never have 
approved. Kepler’s first two laws re-introduced ideas which Copernicus had denied.  
For Kepler there are no perfect circles in the heavens. Instead of moving in uniform 
motion as seen from the center, for Kepler, planets sweep out equal areas in equal 
times as seen from a focus located off-center.  The empty focus of Kepler’s ellipse 
worked very much like Ptolemy’s equant point, which Copernicus rejected.





Johann Kepler, Dissertatio cum Sidereo  
(Frankfurt, 1611)

“Conversation on Galileo's Starry Messenger” 
“I thank you because you were the first one, and practically the only one, to have 
complete faith in my assertions.” – Galileo

In this public letter, Kepler expressed support for Galileo’s telescopic discoveries. But 
Kepler went further, speculating that the Moon and Jupiter might be inhabited, and 
that explorers from the Earth might be able to visit them. This is the earliest work by a 
modern astronomer to entertain the possibility of space travel. These questions, 
conspicuously absent in Galileo’s works, explain why the modern telescope used to 
search for terrestrial planets was named after Kepler.

This book played a prominent role in the exciting story of the immediate reception of 
Galileo’s Sidereus nuncius, equal to Galileo’s visit to Rome to demonstrate his 
discoveries for the Jesuits. After both Kepler and the Jesuits endorsed his discoveries, 
opinions quickly consolidated in his favor.

This is the 3d ed., more rare than the 1st (Prague) and pirated 2d (Florence) editions 
which were both published in 1610. Kepler objected to the pirated Florence edition in 
a letter to Galileo written in December, 1610. Kepler may have spearheaded the 
publication of this Frankfurt edition to retaliate against the Florentine one.





Johann Kepler, Harmonices mundi (Linz, 1619)

“Harmony of the Universe” 
This is the first work in which all three of what we now call Kepler’s laws appear. 

In this work, Kepler integrated theoretical astronomy and music, showing that 
the motions of the planets employ the same numerical ratios as the most 
harmonious musical scales. Kepler’s “harmonic law” still describes how planets 
and stars and satellites and galaxies revolve around one another in space.

Kepler’s integration of theoretical astronomy and music fulfilled an ancient 
dream. Plato wrote, “As our eyes are framed for astronomy, so our ears are 
framed for the movements of harmony, and these two sciences are sisters” 
(Republic, VII 530d). From antiquity, music was a sister science to astronomy, 
with both subordinated to mathematics. 

The beauty of music provided the context for what we now call Kepler’s “third 
law.” The story of science reveals creative leaps across disciplinary boundaries; 
in this case, bringing together music and astronomy. Kepler’s vision truly was 
cosmic, of a cosmic hope and consolation amidst earthly sorrow.





Maria Cunitz

Urania propitia 
Oels, 1650


This Cunitz volume was acquired 
in honor of Marilyn B. Ogilvie 
upon her retirement as Curator in 
2008.



Maria Cunitz, Urania propitia (Oels, 1650)

“Beneficent Urania” (“The Generous Muse of the Heavens”) 
Prior to Newton, perhaps half a dozen astronomers accepted Kepler’s three 
laws. Galileo was typical in exhibiting skepticism toward Kepler’s 
accomplishments. Yet this beautiful book is an exception:  it clearly 
demonstrated that Kepler’s laws were more accurate than anything that had 
come before. It was written by Maria Cunitz, one of the first astronomers to 
endorse Kepler’s astronomy. Cunitz recast Kepler’s planetary predictions into a 
form equally accurate but much more convenient and easy to use. Kepler’s 
tables may have been cumbersome, but these were not. Cunitz made Kepler’s 
achievement easy to grasp.

In an age when women were not admitted to European universities, Cunitz 
corresponded with Johann Hevelius and was well-acquainted with the works of 
contemporary European astronomers. Historian Noel Swerdlow describes 
Cunitz as the most accomplished mathematical astronomer of her generation. 
She was encouraged in her scientific pursuits by her husband, Elias von Löwen. 
Von Löwen, a physician with a keen interest in astronomy.





Giovanni Domenico Cassini, Martis Circa Axem Proprium; De aliis Romanis 
observationibus macularum Martis; and De Periodo quotidianæ revolutionis 
Martis (Bologna, 1666)

“Observations in Bologna of the rotation of Mars around its axis”;  
“On other Italian observations of the dark patches of Mars”; and  
“On the period of the daily rotation of Mars” 

These 3 broadsheets, issued approximately 2 weeks apart, contain the first 
detailed illustrations of Mars. Although the patches do not correspond to actual 
features discernible today, Cassini used them to determine that Mars rotates on 
its own axis, inclined to the ecliptic, with a period of 24 hours, 40 minutes (only 
3 minutes off the present value).

At this time, Cassini was a professor of astronomy at the University of Bologna, 
using a 17-foot long telescope crafted by Giuseppe Campani. In 1671, he 
became the founding director of the Paris observatory. In addition to 
discovering 4 additional moons of Saturn, he discerned the major break in 
Saturn’s ring now known as the Cassini gap.
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Galileo Galilei

Sidereus nuncius  
“Starry Messenger” 

(Venice, 1610)



Galileo, Sidereus nuncius (Venice, 1610)

When Galileo heard news of telescopes invented in the Netherlands he worked 
out the underlying geometry and crafted one of his own design. In this work, 
Galileo published the first observations of the heavens made with the 
telescope. His sensational discoveries included mountains on the Moon, vast 
numbers of previously undetected stars and four satellites of Jupiter. 

On one star chart, Galileo showed 36 new stars around the original six of the 
Pleiades, and on another, 80 new stars near the belt and sword of Orion.

Galileo printed more than 60 observations of the positions of the satellites of 
Jupiter from night to night. The satellites of Jupiter removed the anomaly of 
how the Earth could have its own satellite, unlike any of the other planets. 
Jupiter was a miniature Copernican system set in the sky as a confirmation of 
the theory of the leading 16th century Catholic astronomer.

Galileo inscribed the Oklahoma copy to Gabriele Chiabrera, a poet. So here we 
have a connection between astronomy and literature.  Art, literature and 
astronomy merge in the stories of the night sky.





Christoph Scheiner, Tres Epistolae de maculis 
solaribus (1612), manuscript

“Three letters on sunspots” 
With these three letters, Scheiner, a Jesuit astronomer, announced his 
discovery of sunspots, which prompted Galileo to study them himself. In his 
book on sunspots, Galileo took issue with Scheiner’s suggestion that they 
might be little planets orbiting the Sun.

Scheiner eventually published Rosa Ursina (1630, also held in the Collections), 
the definitive work of the 17th century on sunspots, in which Scheiner accepted 
Galileo’s argument that sunspots “move like ships” on the surface of the Sun 
instead of orbiting around it. Scheiner and Galileo agreed that sunspots 
counted against the Aristotelian doctrine of celestial incorruptibility. The view 
that the heavens are corruptible, though contrary to Aristotle, nevertheless had 
been supported by many Jesuits going back to Robert Bellarmine in 1570 and 
the discovery of Tycho’s nova in Cassiopeia in 1572.

Scheiner became an implacable enemy of Galileo, resentful of Galileo’s 
patronizing invective and jealous of Galileo’s priority claims for the discovery of 
sunspots.





Galileo, Istoria e Dimostrazioni Intorno alle Macchie 
Solari (Rome, 1613)

“Letters on Sunspots” 
In 1611, the Jesuit astronomer Christoph Scheiner argued that sunspots are 
little planets circling the Sun like Venus. Galileo answered Scheiner with this 
book, which inaugurated the era of telescopic solar observation. Galileo’s 
detailed, full-page copperplate engravings proved that sunspots lie on or very 
near the surface of the Sun, and are not little planets. Sunspots therefore 
suggest that the Sun and the heavens are corruptible, a tenet contrary to 
Aristotle but already accepted by some scientists and theologians.

The title page identifies Galileo as a member of the Academy of the Lynx 
(Accademia dei Lincei). Galileo’s geometrical compass and telescope adorn the 
frontispiece. Hereafter, Galileo always signed his name Galileo Galilei Linceo. 
For the first time in print, Galileo also spoke out decisively in favor of the 
Copernican system.

An introduction written by someone else strongly supported Galileo’s priority in 
the discovery of sunspots against Scheiner, which led to an unfortunate and 
prolonged controversy between Galileo and a number of Jesuit astronomers.





Bernardino Baldi, Nova gnomonices (ca. 1592)

“Innovative Sundials” 
This manuscript, a never-printed treatise on sundials written in the author’s own 
hand, was lost in the 18th century and believed destroyed in a shipwreck. 

Bernardino Baldi, a celebrated Italian mathematician, studied during the 1570s 
with Federico Commandino, and later with Guidobaldo del Monte, one of 
Galileo’s teachers.

Mordechai Feingold writes, 

“The rediscovery of this manuscript offers an important new document for 
knowledge of Italian mathematics and precision instruments during the first 
third of Galileo’s career.”






Pocket sundial, by David Beringer  
(Nuremberg, c. 1760)

A sundial consists of a gnomon, which casts the Sun’s shadow, and a dial on 
which the shadow indicates the time. 

The gnomon on this pocket dial is a short length of string which casts a 
shadow on the vertical dial. 

The horizontal compass enables the pocket dial to be positioned facing due 
south.

Sundials have ranged in size from pocket or table-top dials to monumental 
architecture. A simple portable sundial features a gnomon that can be adjusted 
according to one’s latitude. Obelisks of ancient Egypt functioned as gnomons. 
Renaissance cathedrals functioned as scientific instruments in their own right, 
featuring gnomons in windows or near ceilings. From the streets of any older 
European university one is likely to see a sundial mounted on the side of a 
nearby building, oftentimes alongside rather than replaced by, a mechanical 
clock.





Cube sundial, by David Beringer  
(Nuremberg, c. 1790)

Polyhedral sundials have a gnomon on every face, with dials aligned to tell the 
same time on every side. This wooden cube sundial is able to cast a shadow 
for the correct time on multiple faces simultaneously. 

As an object it represents the mathematical artistry that was common among 
mathematical practitioners in the Renaissance and early modern periods. The 
sundial has an inset compass on the base, useful for aligning the gnomens and 
base of the dial with respect to North. 

The sundial also is able to be adjusted for different latitudes, which is 
accomplished both by a wooden pillar, that supports the sundial, and which 
pivots at a ball joint, as well as a scale, located on the east vertical dial, that 
would allow the measurement of the latitude. On this particular face, there is a 
metal hook that would allow an attached plum-line, which would measure the 
latitude against the arced scale, as the sundial pivoted.





Galileo, Nov-antiqua sanctissimorum patrum 
(Strassburg, 1636)

“The Ancient and Modern Doctrines of the Holy Fathers” 
(Letter to the Grand Duchess Christina) 

In response to gathering criticism, Galileo in 1615 wrote a reconciliation of 
Scripture and Copernicanism which circulated in manuscript as the Letter to 
the Grand Duchess Christina. This is the first printed edition, which appeared in 
1636. 

Galileo cited Augustine throughout. In theory, nothing would have prevented 
theologians at the time from accepting the Copernican system, had they 
rigorously followed their own explicitly formulated principles of interpreting 
Scripture.

Pope John Paul II used Galilean language to affirm similar hermeneutical 
principles in 1992. However, no theologian then or now was persuaded by the 
weakest and most provocative part of Galileo’s letter, where he argued that he 
could prove Copernicanism from scripture.





Galileo, Lettera Madama Cristina di Lorena (Milan, 1967)

“Letter to Madame Christina of Lorraine”  
(Letter to the Grand Duchess Christina) 

Galileo’s Letter to the Grand Duchess Christina provides a modern example of 
the book arts. The outer case opens to show a smaller case, the size of a 
miniature version published a century ago. This 1967 edition fits entirely within 
the circumference of a nickel. A magnifying glass to read it is included in the 
smaller case, along with one of the plates used to print it. This is no. 27 of 100 
copies.

The larger gilt-morocco book-shaped case contains, bound within it, a 75-page 
preface by Giuseppe Cantamessa which discusses the process of printing.





Galileo, Dialogo (Florence, 1632)

“Dialogue on the Two Chief Systems of the World” 
This is Galileo’s witty and entertaining dialogue in defense of Copernicus. In the 
frontispiece, Aristotle and Ptolemy hold an Earth-centered armillary sphere (left). 
Copernicus holds a Sun-centered model of the universe (right). Just two systems 
appear in the Dialogo; Galileo nowhere mentions the Tychonic system then favored by 
most astronomers.

Galileo inserted statements about the hypothetical character of the work in the 
preface and conclusion. Nevertheless, the book as a whole was anything but even-
handed, contrary to instructions issued to Galileo in 1616. Once published, Urban VIII 
gave orders for the Dialogo to be recalled and summoned Galileo to Rome for trial.

Galileo placed greatest emphasis upon an argument for Copernicanism from the ebb 
and flow of the tides. This argument was physical in nature, based on causal 
explanation, rather than mathematical. It was an attempt to achieve a level of certainty 
which had proven elusive for mathematical methods alone. Unfortunately, the 
argument was not persuasive, then or now.

This copy is one of four first editions of Galileo held by OU which contain Galileo’s 
own handwriting.
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Johann Hevelius, Selenographia (Gdansk, 1647)

After Galileo proved that the Moon has a topography that might be mapped, 
Hevelius accomplished that task by mid-century in this lunar atlas. It set a new 
standard for precision that remained unmatched for a century. 40 stunning copper-
plate engravings portray topographical relief along the Moon’s shadow-line, or 
terminator, at every conceivable angle of solar illumination. They represent the 
appearance of the Moon, along the terminator, over a period of five years.

A double-page plate depicts the entire lunar surface as a summative 
representation of the individual topographical studies. Rather than comprising a 
naturalistic portrait of how the Moon actually appears, this map is a composite 
record of the shadows cast by the passing of light moving back and forth, in both 
directions, during opposite lunar phases. The lunar map of Hevelius is accurate 
enough to plot the Apollo lunar landings. 

Hevelius named 275 lunar features, but his nomenclature scheme, based on 
classical terrestrial geography, was not widely adopted. In Gdansk, Hevelius 
operated the most sophisticated observatory in Europe. With income from the 
family brewery, he constructed the largest telescopes then known. His telescopes, 
used for observing the Moon and planets, included one that was 150 feet long.





Elisabeth and Johann Hevelius, Firmamentum 
Sobiescianum sive Uranographia (Gdansk, 1690)

“The Firmament of King Sobiesci, or Map of the Heavens” 
The Uranographia of Johann and Elisabeth Hevelius, the most detailed and 
influential celestial atlas of the 17th century, contains 54 beautiful double-page 
engraved plates of 73 constellations, and 2 oversized folding plates of 
planispheres. The OU copy is bound with their star catalog and a Prodromus.

Of the 12 constellations they created, 7 are still recognized today. One is the Lynx, 
in recognition of the far-seeing eyes of astronomers. The new Sextant constellation 
represented a large instrument which Johann and Elisabeth used to determine star 
positions. Elisabeth finished the work and saw it through publication after Johann’s 
death in 1685.

Unique among the major star atlases, the Hevelius atlas depicted the star patterns 
as if from the outside looking in, not as seen when looking up into the night-time 
sky. Consequently, the Hevelius atlas constellation figures provided an influential 
model for the production of artfully-designed celestial globes like Coronelli’s.

The full title of the Uranographia pays tribute to the Polish king, John III Sobiesci. 
Johann and Elisabeth created a new constellation, Scutum, the “Shield of 
Sobiesci,” representing the king’s defense of Europe against the Turks.





Vincenzo Coronelli

Celestial Globe Gores  
(Paris, 1693)


Do any of the gores match up 
with others side-by-side? 


Can you arrange them in order?



Vincenzo Coronelli, Celestial Globe Gores (Paris, 
1693; reprint ca. 1800)

Coronelli, a Franciscan theologian and astronomer who worked in both Italy 
and France, was an influential maker of celestial and terrestrial maps and 
globes. To make a globe, craftsmen printed sheets of map sections, called 
gores, which were then hand-colored, cut out and glued onto a wood and 
paper-maché base.  There was no clear boundary between books and 
instruments.

These 9 gores were part of an original set produced at the request of Coronelli’s 
Accademia Cosmografica to make a 3.5 foot diameter celestial globe. The 
copper plates used to make these gores were designed by Arnold Deuvez and 
engraved by Jean-Baptiste Nolin in 1693 in Paris. These 1693 plates were a 
revision of those which Coronelli used in 1688 in Venice. At the time, Coronelli’s 
1688 globe was the largest and most accurate celestial globe in Europe. The 
Latin and French legends distinguish this 1693 Paris reprint from the 1688 
Venetian gores, which were in Italian.  The 9 beautiful gores on display are 
reprints of the Paris reprint; that is, they were printed in 1800 using the actual 
1693 Parisian plates.  (15 gores are missing out of the original set of 24.)
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Vincenzo Coronelli, Parte Occidentale della China... 
Parte Orientale della China (Venice, 1696)

“The Western and Eastern Parts of China divided into their Provinces”  
European techniques of map-making, coupled with Chinese skill and 
knowledge, led to this two-sheet map by Coronelli. Detailed cartouches depict 
the tools of the surveyor and cartographer.


Can you find the Great Wall, Beijing (Xuntien), Korea, Japan, and Taiwan? 

Around 1688, at the instigation of the Emperor Kangxi, about a dozen Jesuits 
with Chinese collaborators began a 30-year project to map the entirety of 
China. They plotted longitude and latitude coordinates for more than 600 
locations based on the meridian of the Paris Observatory. As a result, both 
Chinese and European geographers had access to maps constructed from the 
same geographical data.





Baba, Nobutake. Shogaku tenmon shinanshō 
(Osaka, 1706), 4 juan

This work, written by a physician in Kyoto, Japan, represents Asian astronomy 
in the generation following Adam Schall and the Jesuit influence upon Chinese 
astronomy. 

Baba countered superstitious interpretations of solar eclipses and used 
magnetic theory to explain the tides. Baba adopted the Tychonic model of 
cosmology. His book exemplifies the circulation of knowledge in East Asia and 
the interplay between Asian and European ideas.

In Japan, beginning in 1720, the eighth Shogun, Tokugawa Yoshimune, 
rescinded a prohibition on Chinese books containing European science that 
had been in force since 1630. Thereafter, the ban pertained only to books 
concerning Christianity or written by Christians, including the engineering work 
by Schreck which was not printed until 1830.






Johann Schreck, Ensei kiki zusetsu rokusai  
(Japan, 1830)

“Wonderful Machines of the Far West”  
Schreck helped Galileo show the telescope to the Medici family and others in Rome. 
Once he arrived in China, he wrote this work on engineering in Chinese, with Chinese 
collaborators. First printed in China as Qi qi tu shuo in 1627, this is the first edition printed 
in Japan, with Sino-Japanese notes and Japanese-style illustrations. 

This remarkable story – of a friend of Galileo’s who went to China – begins with Schreck’s 
birth in Switzerland. He encountered Galileo while studying medicine at Padua in 
1603-1604. In 1611, at the villa of Federigo Cesi (founder of the Academy of the Lynx), 
Schreck observed the satellites of Jupiter. Shortly thereafter, Schreck traveled with Galileo 
to Rome where they demonstrated the telescope at the Villa Medici.

Schreck took 7,000 volumes and a Galilean telescope with him to China. Once in China, 
Schreck continued to correspond with European astronomers, including Galileo and 
Kepler; the latter answered by sending Schreck two copies of his Rudolphine Tables. In 
1630, shortly after this work on engineering first appeared in China, Japan imposed a ban 
on the importation of works by the Jesuits. This 1830 edition represents the easing of the 
ban for scientific works nearly 200 years later. It is a Sino-Japanese edition produced in 
Japan for Japanese readers. Approximately 90% of the text remains in kanji characters, 
making the work legible for most Chinese.





Solar Eclipse, August 19, 1887 
Tokyo: Shinkichi Kobayashi, Meiji 20 [July or August 1887]

A fascinating print illustrating a solar eclipse predicted to occur on August 19, 
1887. The eclipsed sun shows a narrow crescent band of rose, suggesting the 
eclipse would not be total. Indeed, the eclipse was annular, of about 99% 
totality as seen from Tokyo, where the print was published. The print was 
probably issued as an “extra” in city newspapers in the days or weeks 
preceding the event. 


What are the people doing? 
What are they saying to each other, or thinking to themselves? 

The image illustrates amazed viewers from all social classes, including children 
and gentlemen dressed in Western clothes, a policeman, a jinrikisha driver, and, 
most curiously, a photographer, hidden beneath the cloak of his tripod-
mounted camera. 
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John Flamsteed, Atlas coelestis (London, 1729)

Flamsteed (1646-1719) was England’s first Astronomer Royal, charged with 
improving star positions accurately enough to determine longitude at sea. In 1676, 
he completed the building of the Greenwich Observatory. 

Flamsteed’s star atlas, published posthumously, became the most celebrated and 
influential star atlas of the 18th century. At the time, it was the largest star atlas 
ever printed. Its 28 copperplate engravings include 25 double-page star charts and 
2 double-page planisphere maps. 

Constellation figures are viewed from the front, matching the traditional names of 
stars. Sir James Thornhill was among the artists who designed the constellation 
figures in a Rococo style that was soon copied in Paris and Berlin. 

Flamsteed determined star positions using observing instruments equipped with 
telescopic sights (a first among major atlases). 

Newton relied on Flamsteed’s star coordinates, made available to him at an earlier 
date, for his theory of universal gravitation and his explanation of the motion of the 
Moon. 

More than 3,000 stars are presented, double the number in the Hevelius atlas.





Isaac Newton, Philosophiae naturalis principia 
mathematica (London, 1687)

The Copernican idea that the Earth moves as a planet required a thorough 
revision of physics. Galileo undertook this task in his Discourse on Two New 
Sciences, published 80 years after Copernicus. With a mathematical 
description of the law of universal gravitation, Newton in this book unified the 
terrestrial physics of Galileo with the celestial mechanics of Kepler’s laws. The 
development of science from Copernicus to Newton then became recognized 
as a “Scientific Revolution,” a complete overthrow of Aristotelian physics and 
cosmology.

Newton’s title in the Mathematical Principles of Natural Philosophy (1687) is a 
deliberate rejection of Descartes’ approach to scientific explanation in the 
Principles of Philosophy (1644).  Whereas Descartes engaged all of philosophy, 
deducing cosmology from first principles of ontology and epistemology, 
Newton claimed only to address “Natural” philosophy.  And whereas Descartes’ 
“Principles” were mechanical causes, even hypothetical ones, Newton argued 
that “Mathematical” laws suffice for science, since they are certain, even if they 
are only descriptive rather than causal.





Abbildung und Beschreibung deß wunderwürdigen 
unvergleichlichen Cometen (Nuremberg 1680)

In this rare broadsheet, the great comet of 1680 illumines the sky above 
Nuremberg. One person among the onlooking crowd observes through a hand-
held telescope. 

Do you see a telescope in the crowd?  Children?  Animals? 
This was the first comet to be discovered by means of a telescope. Gottfried 
Kirch, a German astronomer, first saw it on November 14, 1680, before it was 
bright enough to be seen with an unaided eye. The comet reached its peak 
brightness at the end of December 1680, when it was visible even in daylight. It 
remained visible through the middle of March, 1681, and was likely the most 
widely observed comet of early-modern times.

Hevelius observed this comet in Gdansk. Eusebio Kino observed this comet in 
Cádiz late in 1680 while waiting to sail to Mexico. Upon his arrival in Mexico 
City, he published his study of the comet’s trajectory as Exposisión 
astronómica de el cometa (1681), one of the earliest astronomical works printed 
in America.  Isaac Newton used this comet’s trajectory to test Kepler’s laws of 
planetary motion.
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Nicolas Louis de Lacaille, “Planisphere contenant 
les Constellations Celestes” (Paris, 1756)

Lacaille’s article, “A Planisphere containing the Celestial Constellations,” 
appeared in the Memoires of the Academie Royale des Sciences for 1752, 
published in 1756.  

The explosion of knowledge in the 18th century included a dramatic increase in 
the inventory of stars and the creation of new constellations, particularly 
involving the southern hemisphere. From an observatory in the Cape of Good 
Hope, Lacaille recorded 9,000 star positions. He invented 14 constellations 
which first appear in this article, including the Clock, Telescope, Microscope 
and the Southern Cross. 

One of his 14 new constellations is small Pyxis, the Compass of Argo Navis, 
located nearby. Lacaille dismantled Argo Navis into a set of smaller 
constellations: Carina the Keel, Puppis the Stern or Poop, and Vela the Sail, 
although these do not appear in the star map. To view Argo Navis you’ll need to 
sail to Australia or South America; only Puppis becomes visible to observers in 
the US. The bright star Canopus, once alpha-Argus, now lies in Carina.





Charles Messier, “Catalogue des Nébuleuses et 
des Amas d’Étoiles” (Paris, 1774)

This is the first edition of Messier’s catalog of cloudy spots or “nebulae,” 
numbered from M1 to M45. In 1781, Messier published a final catalog of 103 
nebulae, which are now called “Messier objects.”

The first nebula in Messier’s catalog is near the lower horn of Taurus the Bull. 

The Great Orion Nebula is M42.

Comet watching required an ever more complete mapping of the sky. In 
multiple articles, Messier traced the routes of comets through various 
constellations, mapping the nebulae along the way so as not to confuse them 
with the comets.

This volume is the Histoire de L’Académie Royale Des Sciences for 1771, 
published in 1774. Earlier in this same volume, Messier published an article, 
with a star map, describing the second comet of 1770-1771, which passed 
near Orion.





Johann Bode, Uranographia (“Map of the 
Heavens”; Berlin, 1801)

This beautiful atlas fused artistic beauty and scientific precision. Bode, director 
of the Observatory of the Berlin Academy of Sciences, produced the last of the 
four major celestial atlases in which artful depictions of constellation figures 
appear alongside the most up-to-date scientific data. (The other three are the 
atlases of Bayer, Hevelius and Flamsteed.)

In Bode’s Uranographia (Map of the Heavens), 20 large copperplate engravings 
plot more than 17,000 stars, far more than any previous atlas. Bode included 
new stars for the southern hemisphere, along with constellations recently 
invented by Hevelius and Lacaille. 

Bode depicted more than 100 constellations, compared with 88 officially 
recognized today. Some which appeared in this atlas for the first time, but are 
not officially recognized today, include the Cat, the Printing Press, the 
Montgolfier Balloon, and the Electric Generator. 

Bode also included 2,500 cloudy patches, or “nebula,” cataloged by William 
and Caroline Herschel.
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Nicolas Lane, Pocket globe (London, 1809)

Imagine being a youth in England and holding the entire world in your hand! 
And not only the globe, but the heavens as well. The concave hemispheres of 
the black sharkskin case display vibrantly colored celestial charts.

The globe is made of paper mache covering a plaster sphere. The gores were 
printed using copper-plate engravings, then hand-colored. 

On the globe itself, the Rocky Mountains of the American west are shown as 
the “Stony Mountains.” The globe includes Cook’s third voyage.

Lane specialized in producing such globes from 1775. 

Pocket globes were costly accoutrements of young gentlemen and ladies. A 
pocket globe could express one’s identity as a member of the globe-spanning 
British empire, and doubtless also reflected individual curiosity about the Earth 
and heavens.





Urania’s Mirror

London, 1825


32 cards

66 constellations 


This box of constellation cards 
(from the early 19th century) makes 
learning the constellations fun. 
Urania, the Muse of Astronomy, 
appears on the cover of the box.  



Holes are punched in the positions of bright stars.  Hold any card up to 
a light and compare the star pattern with the constellation figure. 

Constellation 
figure

Star 
pattern







Jehoshaphat Aspin, A Familiar Treatise on 
Astronomy (London 1825)

While the creator of Urania’s Mirror was a mystery, Jehoshaphat Aspin issued 
this book as a companion to Urania’s Mirror, to provide a simple introduction to 
the night sky. Aspin asserted that the Urania’s Mirror constellation cards “were 
designed by a lady.”  

Aspin’s based his constellation figures upon the celestial atlas of Alexander 
Jamieson, published in 1822.





Catherine Whitwell, An Astronomical Catechism 
(London, 1818)

This dialogue between a mother and her daughter offers a delightful 
introduction to the night sky. 

It contains 23 engraved plates drawn by Whitwell herself, including four hand-
colored folding plates. One of the plates depicts the constellations of Corvus 
the Crow, Crater the Cup and Hydra the Water Snake. 

Another plate conveys a dramatic impression of the Full Moon at night, shown 
against a striking black background.

Whitwell, who also wrote on economics and education, taught at Robert 
Owen’s school at New Lanarck, Scotland, in the 1820′s. Owen later came to 
America and founded New Harmony, a utopian socialist colony in Indiana.







Joseph J. von Littrow, Atlas des Gestirnten 
Himmels (Stuttgart, 1839)

“Atlas of the Starry Heavens” 
Von Littrow, a Czech astronomer who was Director of the Vienna Observatory, 
adopted Bode’s constellation figures and star positions. In von Littrow’s atlas, 
the constellation figures appear faintly in the background. 

The four great celestial atlases of Bayer, Hevelius, Flamsteed and Bode were 
each distinctive in their artistic style as well in their scientific importance. After 
Bode, this fusion of art and science in celestial atlases ceased, as scientific 
atlases no longer could print plates large enough to accommodate full-size, 
artistic depictions of constellation figures. After Bode’s monumental production, 
scientific star atlases became more specialized in scope, or dispensed 
altogether with the artistic depiction of constellation figures.





Johann Baptista Bartak, Gemeinfassliche Anleitung zur leichten Kentniss des 
gestirnten himmels mittelst einer beygefuegten grossen Sternkarte  
(Vienna, 1827)

This work includes a little book of 52 pages along with a folded star atlas in a 
cardboard slipcase. The book is an introduction to astronomy for amateur 
observing. It notes the recent discoveries of Ceres and Uranus, and includes a 
foreword by von Littrow. Not much is known of Bartak other than that he was a 
student of von Littrow.

The engraved star map shows constellations of the northern hemisphere. The 
map shows miniature depictions of the zodiac signs and some constellation 
figures. Constellations are depicted as lines connecting the relevant stars; 
some lines were colored red or green by an early hand. Distinct star symbols 
stars show relative magnitude. The Milky Way is depicted as a darker 
amorphous region. One small chart lies in each corner: two tables for 
calculating declination and ascension (lower left); a list of constellation names 
(upper left); a list of star names (upper right); and an explanation of relative 
magnitude star-symbols (lower right).

A very rare and little-known book which provides an interesting view into the 
nature of 19th-century introductions to astronomy designed for amateurs.









Hoffmann, Vollständiger Himmels Atlas für Freunde 
und Liebhaber der Sternkunde (Stuttgart, 1835)

Karl Friedrich Vollrath Hoffmann (1796-1842) was a German geographer at the 
University of Munich and the Geographical Institute in Stuttgart. Hoffmann 
dedicated this book to von Littrow, director of the Vienna Observatory.

A significant feature of this atlas is the way the stars are presented relative to 
the beautifully drawn constellation figures. In contrast to the style of most 
earlier star atlases, which typically accentuate the constellation images, greater 
emphasis is placed on the stars themselves in the present book. This is done in 
two principal ways: firstly, by including many more stars than those involved in 
the constellations illustrated on each plate; and secondly, by showing the 
relative magnitudes of the stars as different, variously colored symbols, with a 
separate key provided on each plate. These remarkable plates were prepared 
by Wenzel Pobuda (1797–1847), a lithographer and engraver.






Friedrich Braun, Himmels Atlas in Transparenten 
Karten (Stuttgart, [1860])

Constellation figures are printed on 30 numbered blue cards; an additional 
chromolithographic folding star map is comprised of four cards joined together. 

These handsome cards were designed to show the outlines of the constellation 
figures, and the positions of the stars that comprise them, when held against a 
light source. The constellation figures are printed on blue cardboard, backed by 
blank transparent paper, with small perforations along the printed outline to 
allow the passage of light. Star positions within the constellations are 
represented by punched out, star-shaped holes of variable size (to approximate 
relative magnitude), backed with transparent, gold-colored paper. The stars are 
beautifully illuminated when the card is held against a light source, while the 
shape of the constellation is made visible by light passing through the 
perforated outlines. A strong light source might project the image against a wall 
or screen. The effect must have seemed spectacular to students and amateur 
astronomers of the nineteenth century. 









Delamarche Orrery (Paris)

An orrery, also called a planetarium, shows the choreography of planets as they 
dance with coordinated precision around the Sun. Early models were 
geocentric (Earth-centered), including the ancient Antikythera device and large 
mechanical clocks.

This model was made in Paris by the Delamarche family of instrument makers.  
Charles François Delamarche (1740-1817) was one of the leading orrery makers 
in Paris. His son Felix Delamarche (d. 1847) continued in the craft after his 
father’s death. 

Orreries are named after Charles Boyle (1676-1731), Earl of Orrery. Heliocentric 
(Sun-centered) orreries with 6 planets replicate the solar system as it was 
known before the discovery of Uranus in 1781 by William Herschel.  Neptune 
was discovered by J.G. Galle in Berlin in 1846, after its prediction by Urbain Le 
Verrier.  


How many planets are present in this orrery?  
Can you deduce from this information when was it made?









Camille Flammarion, L’Atmosphere: Météorologie 
Populaire (Paris, 1888)

“The Atmosphere: Popular Meteorology” 

Natural science is a quest of discovery, the challenge of boldly exploring where 
no one has gone before. That is the appeal and rhetorically durable theme 
which has made this woodcut so appealing. 

People in ancient and medieval times knew the Earth was round and not flat. In 
this they followed the arguments of Plato, Aristotle, Ptolemy, Augustine, Dante, 
Sacrobosco, and countless others. There was no serious dissent. So this book 
shows that the myth of the flat Earth was already taking root in the late 19th 
century.

Many who have reprinted this illustration through the years have not recognized 
that it first appeared in a popular work on meteorology. Often misattributed to 
the Middle Ages or Renaissance, this book is its original source. Flammarion 
was an astronomer and popular science writer who worked at the Juvissy 
Observatory in Paris.












