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“Astronomy, at all events, is not disdained, 
but can be tolerated. It needs a great deal 
of thought; but if the universal theory of the 
heavens were to be reduced to instruments 
not requiring numbers and calculations, it 
would help to simplify the whole business”

Petrus Apianus, ‘Astronomicum Caesarum’, 1540, 
‘Address to the reader’ (trans. - see item 4).
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Introduction Catalogue VI represents something of a departure for Daniel Crouch 
Rare Books. In the year that marks 300 years since the passing of the 
Longitude Act, and the 25th anniversary of the World Wide Web, 
we thought it a good time to put together a collection of calculating 
machines from the first information revolution.
 The paper scientific instruments within these pages do, 
however, have something in common with our normal offerings of maps 
and atlases: they are all attempts to answer the question “where am I?”
 For centuries mankind has looked to the skies in attempts 
to answer this question both in terms of time and space. We have 
constructed star charts and planispheres to aid navigation, and astrolabes, 
dials and calendars to mark time and the movement of celestial bodies. 
We have done this for religious reasons - such as enabling astrological 
predictions in Song Dynasty China with the Suzhou Astronomical 
Chart (item 1); or to determine the date of Easter in a Mediaeval 
monastery in Verona (item 2) – and also in the pursuit of the pure 
“science which depicts and demonstrates the motions and locations of 
the stars” (item 14). We have made games to educate the young (such as 
items 27 and 50) and manuals for “A sure safety for Saylers” (item 9). It 
is this multiplicity of purpose, together with requirements for portability 
and ability to revise and update, which drew instrument makers to the 
low-cost flexibility of the printed image. 
 The term “paper instrument” (“instrumentle auff papir”) was 
coined by Georg Hartmann in 1544. The impact of their arrival was 
such, that the makers of traditional objects in brass and ivory arranged 
for the prohibition of instruments “…covered with painted paper which 
does not endure… and is a mere deception through which the buyer is 
cheated” as “paper fraud” in the Nuremberg Statute Thirteen of 1608 
(Schmidt). Whilst the instrument makers of northern Europe were 
ultimately unsuccessful in their attempts to close down the market in 
this new technology, they were, however, correct about the ephemeral 
nature of paper instruments: despite the extraordinary diversity of 
design present in the following pages, each of the items are known 
today in, at most, only a handful examples.
 We would like to thank the following people for their assistance 
in producing this catalogue: Dr Justin Croft (item 59); Jonathan and 
Megumi Hill (item 42); Dr Stephen Johnston at the Museum of the 
History of Science, University of Oxford; Adam Douglas (item 9); 
Robert van Gent of the Institute for the History and Foundation of 
Mathematics and the Natural Sciences in Utrecht (items 22 and 31); 
Steven de Joode (item 16); Peter Kidd (item 2); Professor Richard 
Kremer at Dartmouth College (item 6); Richard Pegg at the Maclean 
Collection (item 1); Dr Ian Ridpath; and David Temperley (item 27).
 We have included a glossary of the basic features of astronomy 
and time keeping on page 192.



10 daniel crouch rare books catalogue vi 11 daniel crouch rare books catalogue vi

The chart was engraved on stone in 1247 by Wang Zhiyuan, but it is 
based upon an earlier drawing by Huang Shang, made c. 1190-1193 at 
the beginning of Shaoxi in the Southern Song Dynasty, while he was 
entrusted by the Emperor as his son’s tutor. Reproductions of the stele, such 
as the present chart, were taken from an ink-on-paper rubbing, like a brass 
rubbing; as a result, the stars and lines appear white on a black background. 
 “The planisphere depicts the sky from the north celestial pole 
to 55 degrees south. Radiating lines, like irregular spokes, demarcate the 
28 xiu (akin to the Western Zodiac system). These lines extend from the 
southern horizon (the rim of the chart) to a circle roughly 35 degrees from 
the north celestial pole; within this circle lie the circumpolar constellations, 
i.e. those that never set as seen from the latitude of observation.
 Two intersecting circles represent the celestial equator and ecliptic, 
which the Chinese called the Red Road and the Yellow Road respectively. 
An irregular band running across the chart outlines the Milky Way, called 
the River of Heaven – even the dividing rift through Cygnus can be made 
out. All 1464 stars from Chen Zhuo’s catalogue are supposedly included 
(an inscription on the planisphere tallies the total as 1565, but this is clearly 
an ancient Chinese typographical error [and a recent count suggests that 
the stele depicts a total of 1436 stars]); not all of the stars show up on the 
rubbing, however.” (Ian Ridpath).
 The text below the chart gives instruction to the new emperor 
with information on the birth of the cosmos; the size and composition of 
both the heavens and the earth; the poles; the celestial equator (the Red 
Road) and the ecliptic (the Yellow Road); the sun; the moon, and the 
moon’s path (the White Road); the fixed stars; the planets; the Milky Way 
(or the River of Heaven); the twelve branches; the twelve positions; and the 
kingdoms and regions.
 It is difficult to ascribe a precise date to the rubbing; there were 
periods in the seventeenth century where rubbings were popular with the 
early Jesuits in the Kangxi court, and again in the eighteenth century in the 
Kangxi through early Qianlong courts, but equally in the late nineteenth 
and early twentieth centuries during European archaeological explorations 
of the region.
 The present example is mounted on nineteenth century oriental 
paper, which would indicate that the rubbing was taken c. 1890, or earlier. 
Whilst several institutions, such as the Suzhou Museum of Inscribed Steles 
and the National Library of China in Beijing, hold similar rubbings, we are 
not aware of any other example on the market in the past 50 years.

1 [Wang Zhiyuan after Huang 
Shang]

T’ien wên t’u [A Map of the Stars]. 

Publication

[Suzhou, 1247].

Description

Ink rubbing taken from a stele.
A rubbing of a thirteenth-century 
astronomical stele from Wen Miao 
Temple (Confucian Temple of Literati) 
Suzhou, Kiangsu, China; prepared for 
the instruction of a future emperor. The 
stele survives in the Suzhou Museum of 
Inscribed Steles.

Dimensions
1830 by 1000mm (72 by 39.25 inches).

References
Rufus, W.C. & Hsing-Chih Tien, ‘The 
Shoochow Astronomical Chart’, Ann 
Arbor, University of Michigan Press, 1945; 
Ridpath, Ian, ‘Charting the Chinese Sky’, 
http://www.ianridpath.com/startales/
chinese3.htm.

The Suzhou astronomical chart
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[The San Zeno Astrolabe].

Publication
[Verona, cloister of San Zeno, c. 1455].

Description
Ink and polychromy on wood and vellum.

Dimensions
Approximately 1280mm diameter.

A unique calendar, and the only object of its type to have survived from 
the Middle Ages.
 Wall-mounted and hanging for over three centuries in the 
cloister of the Benedictine abbey of San Zeno, Verona, it was the 
primary timekeeper for the monks who saw and used it daily to organise 
their devotional schedule. Its three dials can be rotated by hand and 
chart the phases of the moon, the zodiacal calendar of the stars, the 
amount of daylight occurring in any given day of the year, and the feast 
days and times of the saints to whom the monks intended to pray.

Introduction
For at least three centuries this remarkable object hung on the wall in 
the cloister of the abbey of San Zeno, and it was placed in such a way 
that it would have been seen by all of the monks several times each day: 
as they left the dormitory for Matins at about midnight and as they 
returned to bed, as they returned to the church in the morning, and 
when they retraced their steps again to go back to bed in the evening. 
It would have been the monks’ only way of telling the time – it was, in 
effect, their clock – because it told them what time the sun rose and set 
each day, how many hours of light and darkness there were, changing 
with the seasons, and thus allowed them to tell the time based on 
sunrise, sunset, and the position of the sun in the sky.
 Datable to about 1455 – within a year of the printing of the 
Gutenberg Bible – the calendar marks the transition from the Middle 
Ages (generally considered to have ended around 1500 in northern 
Europe) to the Renaissance (generally considered to have begun about 
1400 in Florence). As an object it is essentially medieval in character, yet 
the Zodiac illustrations are decidedly Renaissance in style.
 It is also the major witness to the continued tradition of 
astronomical observation at Verona in the fifteenth century, a tradition 
that dates back to Pacificus (died 844), who invented a primitive form of 
astrolabe for telling the time during the night at Verona Cathedral.
 To understand the San Zeno Calendar one needs first to 
understand a little about medieval time-keeping in general, and 
specifically about time-keeping within a Benedictine monastery. 
Astronomy and religion were inextricably linked in the Middle Ages; 
the date of the most important feast of the Christian ecclesiastical year, 
Easter – and every other feast whose date depended on it, such as Lent 
and Pentecost – was based on the variable date of a full moon occurring 
in March or April. Thus, at the very least, Church authorities needed to 
be able to predict in advance the relationship between the phases of the 
moon and the 365-day year.

A unique late Medieval/early Renaissance 
volvelle astronomical calendar

2
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 Questions of astronomical time-keeping were therefore crucial, 
and some of the greatest minds applied themselves to the problem, 
including the Venerable Bede in the eighth century. But, even today, the 
Eastern Church celebrates Easter on a different date than the West, due 
to differences in how the dates were calculated in the early Middle Ages.
 Daily life in any Benedictine monastery, including San Zeno, was 
dictated by the liturgical “hours” (called Matins, Lauds, Prime, Terce, Sext, 
None, Vespers, and Compline), at intervals of roughly three hours from 
about midnight until about 9pm the next evening; seasonal variations in 
the length of the day and night were also of fundamental concern.
 As early as the fifth century BC it had been realised that, 
although the solar year and the lunar month did not correspond neatly 
with one another (discussed in more detail below), the relationship 
between them would repeat every 19 years. Thus, if one could calculate 
data for an entire 19-year cycle it could be re-used in perpetuity, re-
starting every 19 years.
 As the Middle Ages progressed astronomical observation 
became more sophisticated. Increasingly precise instruments, such as 
astrolabes, were manufactured and greater numbers of scientific texts 
were translated into Latin from Arabic and Hebrew. By the mid-
thirteenth century it was possible for King Alfonso X of Castile to 
commission the so-called Alfonsine tables of astronomical data: not 
only did these tables provide data for the full 19-year cycle, but they 
also provided data applicable to a wide variety of different latitudes in 
Europe, so that wherever one was, one could look up variable seasonal 
features (such as the length of the day and night) for one’s own location. 
The tables contained data for a number of cities in Italy, including 
Venice, which is on the same latitude as Verona.
 Knowledge that features of the world and the cosmos repeat 
themselves regularly – including seasons, phases of the moon, and tides 
– led to their representation on circular devices from a very early date: 
perhaps the most famous circular representation of time is the carved 
stone Mayan Calendar (which some people believed predicted the end of 
the world in 2012). But different cosmological features observed cycles 
of different lengths: the sun appeared to repeat a cycle lasting about 365 
days, while the moon had a cycle of about 29½ days. The most efficient 
way of representing cycles that were out of step with one another was 
by means of a volvelle: a device that allowed the different cycles to be 
represented by rotating discs of different sizes. 



17 daniel crouch rare books catalogue vi



18 daniel crouch rare books catalogue vi 19 daniel crouch rare books catalogue vi

 The Benedictine abbey of San Zeno had an illustrious history 
of astronomical scholarship, and thus it is less surprising that it should 
commission an astronomical calendar unlike any other known to 
have existed. We have not been able to find any reference to any other 
comparable medieval volvelle astronomical calendar, nor have we found 
any documentary evidence that any other ever existed. The closest 
comparisons are the famous astronomical clock in Prague, most of which 
dates from 1490, and heavily restored in more recent years, and the similar 
astronomical clock in St Mary’s, Gdansk, dating from the late-1460s, 
which was severely damaged in 1945 and subsequently heavily restored.

Content
The various columns of letters, numbers, and text, from the outermost to 
the innermost concentric circle, are as follows:

1. The day of the month in Arabic numerals: 1 – 28 (February), 1 – 30 
(April, June, etc.), or 1 – 31 ( January, March, etc.), according to the 
modern (Gregorian) calendar; in black ink.
2. The day of the month in Roman numerals, with kalends, ides, and 
nones, according to the Roman ( Julian) calendar; in red.
3. The Sunday Letters, “Litterae Dominicales”: the first seven letters of 
the alphabet A – G repeated fifty-two times for the weeks of the year, 
starting at A on 1 January; in black except for ‘A’s, which are in red.
4. Saints’ days and their liturgical gradings, plus a number of other 
astrological entries including the equinoxes and solstices, and immovable 
ecclesiastical entries, such as the earliest possible dates of Septuagesima 
and Easter; in black, with red for major feasts.
5. The Golden Numbers (16, 5, 13, 2 … 11, 19, 8) against various dates 
from 17 January – 15 February, and letters representing the possible 
dates of Easter, “Litterae tabulares” against 21 March – 25 April with [a] 
– u in black and a – q in red, to be used with a table indicating the date 
of Easter.
6. The age of the sign of the zodiac, in Arabic numerals 1 – 30; in red.
7. The Sidereal Months, starting at 1 January, consisting of the letters of 
the alphabet a – z, often with one or more letters repeated and followed 
by the Tironian symbols for ‘et’ and ‘con’, making a total of 27 or 28 days; 
in black.

The next three pairs of columns each give an increasingly long period of 
time:

8 – 9. The half-length of the night (i.e. from dusk to midnight, or 
midnight to dawn) in hours and minutes, varying from a maximum of 



20 daniel crouch rare books catalogue vi 21 daniel crouch rare books catalogue vi

7 hours 45 minutes on 13 – 16 December (i.e. the Winter Solstice), to 
a minimum of 4 hours 15 minutes on 13 – 18 June (i.e. the Summer 
Solstice).
10 – 11. The full length of the night in hours and minutes, varying 
from a maximum of 15 hours 30 minutes on 13 – 16 December, to a 
minimum of 8 hours 30 minutes on 13 – 18 June; i.e. the lengths of 
night in this pair of columns are simply twice as long as those in the 
previous pair of columns.
12 – 13. The full length of the night plus half the length of the day, i.e. 
the length of time from dusk to the following midday, in hours and 
minutes, varying from a maximum of 19 hours 45 minutes on 13 – 16 
December, to a minimum of 16 hours 15 minutes on 13 – 18 June. 
14. Depictions of the signs of the zodiac, with two labels stuck on each 
(some now missing), one inscribed with the name of the sign (Aquarius, 
Pisces, Aries, etc.), the other with the word “Bonum”, “Indifferens” or 
“Malum”, indicating whether it is a good, indifferent, or bad time for 
blood-letting.
15 – 16. Of the next two concentric circles, the inner one contains 
column headings “Lune”, “H”[orae, i.e. hours], “M”[inuta, i.e. minutes], 
and “Etas” (i.e. age), and the other contains the numbers 1 – 30 under the 
alternate Lune and Etas headings, and with hours and minutes columns 
with numbers rising from 0:0 to 12:0 and then decreasing back to 0:0, in 
increments of eight (0:0, 0:8, 1:6, 2:4 … 12:0, 11:12, 11:4 … 1:6, 0:8, 0:0).

 By turning a pointer attached to the innermost disc so that it 
points to the age of the moon, a hole in this disc reveals a depiction of 
the phase of moon, from new to full and back again, with intermediate 
crescents showing its waxing and waning.

Artist
The artist of the miniatures has not been identified. The art historian 
Caterina Gemma Brenzoni of Verona University recently studied the 
calendar in relation to the restoration of the apse of San Zeno, which 
contains a remarkable fresco 24-hour clock-face on a wall to the left 
of the altar, numbered in both Roman and Arabic numerals, that 
presumably once had a mechanism to drive an hour-hand.
 Copies of her unpublished work (‘Ricerche inedite d’archivio 
e lettura storico artistica della decorazione dell’abside della basilica di 
San Zeno’, Verona 2008-2009) are deposited with the Banco Popolare 
Archive, Verona, and in the Biblioteca Civica di Verona. She kindly 
informs us that the closest stylistic parallels that she found were by 
Lombard painters working in the middle of the fifteenth century, 
such as the ‘Maestro Paroto’s Madonna and Child with Saints’ and the 
Crucifixion poliptych in the Bagatti Valsecchi Museum, Milan; the 
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famous sets of ‘Tarocchi’ (Tarot cards) by the workshop of Bonifacio 
Bembo (Pinacoteca Brera, Milan); and works by the Zavattari brothers, 
such as the frescoes in the chapel of Queen Theodolinda, Monza 
Cathedral, executed by Ambrogio and Gregorio Zavattari in 1444.

Provenance
There is ample liturgical evidence that the calendar was made for the use 
of the Benedictine abbey of San Zeno, Verona:

The highest grade (“Duplex maius”) feasts include:
21 March: Benedict, founder of the Benedictine Order.
12 April: The Deposition of Zeno, bishop of Verona.
21 May: The Translation of Zeno.
8 December: The Ordination of Zeno.
10 December: The Dedication of the Basilica of San Zeno.

The next highest (“Duplex minus”) feasts include:
28 March: The Octave of Benedict.
5 September: Crescentianus, bishop of Verona.

The next highest feasts (with 12 readings) include:
23 March: Proculus, bishop of Verona.
29 April: Peter Martyr, who was born in Verona.
22 May [added]: Lupicinus, bishop of Verona.
13 July: Anthony Abbot, “the father of all monks” and probably (but the 
grading is damaged).
31 October: Lucillus, bishop of Verona.

The calendar is recorded attached to a wall in the cloister of San Zeno 
in the mid-eighteenth century (Giambatista Biancolini, ‘Dei Vescovi 
e Governatori di Verona’ [Bishops and Governors of Verona] (Verona, 
1757), p. 22, in a section discussing the former bishop of Verona St 
Lupicino) with the following passage (translated from the Italian):
 “A curious calendar is tucked into the wall of the loggia which 
leads from the dormitory of San Zeno monastery to the choir and the 
sacristy of the church [i.e. the East side of the Cloister]. This calendar 
is very beautiful, large, and accurate, written on paper [sic] on a circular 
panel that can be rotated for the convenience of readers, placed there 
about 1455 for use of the monks of San Zeno. In it one can only read 
the names of our sainted bishops San Proculo, San Lucillo, San Zeno 
and San Cerbonio. But it is unknown why it lacks San Lupicino whose 
sacred body, together with those of San Lucillo and the martyr San 
Crescenziano (who is recorded in the said calendar) rests in the said 
church since time immemorial, since in a list register of our sainted 
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bishops in a miscellaneous codex in the library of San Zeno, the oldest of 
the latter, is recorded the name of the said saint, by whose name is added 
in a more recent hand: ‘whose body is in the church of San Zeno’.”
 If Biancolini is correct about the date of the placement of the 
calendar in 1455 (he must have had information no longer available, 
perhaps an inscription painted on the wall of the cloister or a now-lost 
document in the abbey archives) then it was doubtless commissioned by 
Gregorio Correr (1409 – 64), who was Abbot of San Zeno from 1448. 
A somewhat earlier date than 1455 is perhaps suggested by the absence 
of the feast-day (20 May) of St Bernardino of Siena, however: he died 
in 1444, was canonized in 1450, and the feast was quickly adopted by 
liturgical calendars throughout Italy.
 San Zeno was plundered by Napoleonic troops in 1797, one 
result of which is that the three predella panels of Mantegna’s San Zeno 
Altarpiece, commissioned by Abbot Correr and painted c. 1457 – 60, are 
today at Paris in the Louvre and at Tours in the Musée des Beaux-Arts.
 By the early twentieth century the calendar was the property of 
the Conte Antonio Maria Cartolari of Verona (born 1843; see Vittore 
Spreti, ‘Enciclopedia storico-nobiliare italiana: famiglie nobili e titolate 
viventi riconosciute …’, II (1929), pp. 344-5), and it may have entered 
the noble family’s collection during the Napoleonic upheavals through 
one of their ancestors: they are recorded as owning a portrait of an 
ancestor called Bartolomeo, who was a monk of San Zeno (inscribed 
“Bartholomaeus de Fanzago Cartulariis, S. Zenonis Majoris Ver. Cenobii 
Monachus filius Io[hannes] Baptistae e consilio Nobilium gubernatoris 
S. Montis Pietatis”; see Avena and Callegari, p. 29). It is not known 
exactly when the calendar left the Cartolari family collection (Conte 
Antonio Maria was born in 1843, married in 1869, and was apparently 
still alive in 1929 when the Enciclopedia cited above was published), but 
a portrait of a ‘Woman with Green Vest, White Blouse and Red Choker’ 
by Pietro Antonio Rotari was sold by the descendants of the Conte 
Antonio Maria Cartolari in the 1970s, and is now in the Norton Simon 
Museum, California.

Bibliography
Apart from Biancolini’s brief 1757 description, there appears to be only 
one published account of the calendar, now almost a century old, which 
rarely has been referenced in print: A. Avena and G.V. Callegari, “Un 
calendario ecclesiastico veronese del secolo XVo”, Madonna Verona, 
Anno XI, n.1: fascicolo 41 (Gennaio – Giugno, 1917), pp. 1 – 33. 
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DÜRER, Albrecht 

Imagines coeli Septentrionales 
cum duodecim imaginibus zodiaci 
[and] Imagines coeli Meridionales.

Publication
Nuremberg, 1515.

Description
Two woodcuts, with fine original hand-
colour, northern hemisphere: first state, 
without monogram (according to Meder); 
southern hemisphere: second state, with 
some corrections to the numbers, the 
rabbit’s feet crossed and Orion’s belt with 
three stars (Munich holds one, uncoloured, 
example of the first, proof, state of the 
charts). 

Dimensions
445 by 610mm (17.5 by 24 inches).

References
Meder 259-260; Panofsky II, 365-366; 
‘1471 Albrecht Dürer 1971’, exh. cat. 
Nuremberg 1971, no. 309-310; Schneider, 
‘Erich, Dürer, Die Kunst aus der Natur zu 
“reyssen”, Sammlung-Otto-Schäfer-II’, 
exh. cat. Schweinfurt 1997/98, no. 78-79; 
Schoch/Mende/Scherbaum, ‘Albrecht 
Dürer, Das druckgraphische Werk II’, 2002, 
no. 243-244; Wörz, Adèle Lorraine, ‘The 
Visualization of Perspective Systems and 
Iconology in Dürer’s Cartographic Works’, 
Oregon 2007 (Electronic dissertation: 
Permanent citation URL: http://hdl.handle.
net/1957/3785).

The first printed star charts

Albrecht Dürer (1471-1528) produced these two celestial maps 
under the patronage of the Holy Roman Emperor Maximilian I, in 
cooperation with Johannes Stabius and Conrad Heinfogel. ‘Imagines 
Coeli Meridionales’, the southern hemisphere, and ‘Imagines Coeli 
Septentrionales’, the northern hemisphere, are the first printed 
scientifically-rigorous star charts. They were novel for the sixteenth 
century, combining accuracy of star-placement with classical 
constellation figures. “These two celestial planispheres can be seen as a 
representation of over two thousand years of intellectual thought. The 
constellation and celestial iconography inherited from Antiquity, Greek 
geometrical studies, and the Islamic scholarship focusing on spatial 
accuracy for charting the heavens all culminated in this work, aided by 
the aesthetic mastery of Dürer” (Wörz, p. 156).
 The earliest printed depictions of the constellations were not 
true maps of the sky. Constellation figures were produced as woodcut 
diagrams, with stars positioned to adorn the figures, but not to portray 
the heavens. Only Dürer’s planispheres included a coordinate system and 
attempted to accurately position the stars of the 48 constellations based 
on the star catalogue contained in Ptolemy’s second century ‘Almagest’. 
 The map of the southern hemisphere includes some cartouches 
and coats-of-arms, providing information about the collaborators and 
patrons. In the upper corners is a dedication to Cardinal Mattheus Lang 
von Wellenberg and his arms. The lower right corner shows Stabius’s 
privilege for publication, granted by Maximilian I. In the lower left 
are the coats-of-arms of the three authors and a printed badge noting 
their names and tasks: ‘Johann Stabius ordered (and edited), Conradus 
Heinfogel positioned the stars, Albertus Durer drew the images’.
 Johannes Stabius (after 1460-1522) was professor of 
mathematics in Vienna. From 1503 he served as court historian and 
academic adviser to Maximilian I. In this function he forwarded several 
imperial commissions to Dürer, including the famous “Ehrenpforte” 
(Meder 251). Stabius and Dürer also collaborated on a woodcut world 
map in 1515. 
 Conrad Heinfogel (d.1517), an astronomer and mathematician 
from Nuremberg, is well known for his translation of Sacrobosco’s ‘De 
Sphaera’ into German. He was also co-author of the two star charts of 1502/3 
(ink drawings on vellum; Nuremberg, Germanisches Nationalmuseum) 
on which Dürer’s maps are based. However, for the prints he updated the 
positions of the stars, reflecting the year 1499 or 1500.
 The earliest known western maps of the skies of the northern 
and southern hemispheres with both stars and constellation figures 
are datable to c. 1440, bound in a manuscript preserved in Vienna 
(cod. Vind. 5415). They may have been based on two now-lost charts 
from 1425, once owned by Regiomontanus. The Vienna maps form 

3
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the pattern for Heinfogel’s manuscript charts and, through these, for 
Dürer’s woodcuts. His planispheres were then printed several times 
and disseminated throughout Europe, influencing the star maps of 
subsequent Renaissance cartographers like Petrus Apianus (1495-1552; 
see items 4 and 5) and Johannes Honter (1498-1549).
 According to Ptolemaic tradition, the twelve signs of the 
zodiac are displayed on the northern hemisphere and are to be read 
counter-clockwise ‒ that is, as seen from space, or as they would appear 
on a celestial globe. The constellation figures are therefore shown from 
their back view. “Dürer depicts the constellation figures as moving in a 
dynamic, three-dimensional space. The representation of Libra especially 
exemplifies this depiction. Instead of ropes connecting the weights to 
the trays represented as straight lines, Dürer’s figure seems to be floating 
in weightlessness” (Wörz, p. 174). Dürer decorated the four corners of 
the northern chart with portraits of four ancient authorities, dressed 
in their assumed national dress, each holding a celestial globe: Aratus 
representing the Greek, Ptolemy the Egyptian, Al-Sufi the Islamic, and 
Marcus Manilius the Roman tradition of astronomy.
 The southern hemisphere is projected by using the same system, 
but it shows distinctly fewer stars and constellations than the companion 
piece. Large areas of this map are empty of constellations because they 
were not visible from the Mediterranean or Middle East, the area 
from where the sources of Ptolemy’s ‘Almagest’ originated. Although 
the discoveries of the New World produced new observations of the 
southern firmament, these were not incorporated.
 Dürer’s interest and participation is certainly not limited to 
the lifelike drawings of the constellations and the decorative form of 
the map; rather, his mathematical-scientific interests also apply to the 
projection methods (see Schoch, p. 434).
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First edition of “the most luxurious and intrinsically beautiful scientific 
book that has ever been produced” (D.J. de Solla Price, ‘Science since 
Babylon’, p. 104), in an extraordinary hand coloured example in first 
issue, as attested by the repeated fol. G3 and by the letterpress cancel slip 
on fol. K1r, preserved in a beautiful contemporary Venetian binding. 
 “[T]he most spectacular contribution of the book-maker’s art 
to sixteenth-century science” (Gingerich, ‘Apianus’s Astronomicum 
Caesareum’, p. 168).
 The author of this popular textbook of astronomy is Peter 
Bienevitz (1501-1552), better known as Petrus Apianus (1495-1552), 
astronomer and professor of mathematics at Ingolstadt, a pioneer 
in the production of astronomical and geographical devices. The 
‘Astronomicum Caesareum’ took Apianus eight years to produce and was 
printed in his private press at Ingolstadt.
 The handbook is divided in two parts: the first (ll. B1-M3) 
includes 40 chapters with maps reproducing the position and the 
movement of celestial bodies, while the second part describes the 
meteroscope, an instrument designed to solve problems in spherical 
trigonometry, and relates the sighting of five comets. “The Astronomicum 
is notable for Apian’s pioneer observations of comets (he describes the 
appearances and characteristics of five comets, including Halley’s) and his 
statement that comets point their tails away from the sun. Also important 
is his imaginative use of simple mechanical devices, particularly volvelles, 
to provide information on the position and movement of celestial bodies” 
(DSB., I, p. 179). For the dissemination of calculating technology in a 
standardized and reproducible form, Poulle has compared the appearance 
of ‘paper instruments’ to nothing less than the advent of printing (see ‘Les 
instruments de la théorie des planètes’, 1.83).
 The present example represents one of the most complete to 
ever have appeared on the market: the Horblit copy lacked 23 volvelles 
and one pearl, while the Honeyman copy lacked seven volvelles, one silk 
thread and nine pearls.

APIANUS, Petrus 

Astronomicum Caesareum. 

Publication
Ingolstadt, Peter Apian, 1540.

Description
Folio (463 by 315mm), [60] ll., complete 
with the cancelled G3 bound at the end, 
title-page framed by a woodcut border, on 
verso of the same leaf woodcut coats-
of-arms of the joint dedicatees Charles 
V and his brother Ferdinand of Spain, 53 
eleven-line and 39 six-line historiated 
woodcut initials by Hans Brosamer, 36 
full-page woodcut astronomical figures 
coloured by a contemporary hand, of which 
21 have a total of 83 volvelles [complete], 
39 [of 44] silk threads; and 8 [of 12] pearls, 
full-page woodcut arms of the author 
by Michael Ostendorfer on fol. O6. The 
leaf G3 is repeated, printed in black with 
variants, at the end of the volume, small 
letterpress cancel slip on recto of fol. K1 
correcting the text, minor repair on fol. G3. 
Contemporary Venetian polished fawn calf 
on pasteboards, decorated with frames in 
gilt and blind, outer gilt frame with floral 
tools at corners, inner gilt frame with 
quadrilobes and small Aldine leaf tools at 
corner, remains of clasps.

Collation: A-F4; G5; H-N4; O6; [3].

References
Adams, A., 1277; Schottenloher, 
‘Landshuter Buchdrucker’, 42; Benezit 
II, 332, & VIII, 49; Campbell Dodgson II, 
242; DSB I, pp. 178-179; Lalande, p. 60; 
Gingerich 14; Stillwell 19; Van Ortroy 112; 
Zinner 1734; Solla Price, D. J. de, ‘Science 
since Babylon’, New Haven 1975, p. 104; 
Gingerich, Owen, ‘Apianus’s Astronomicum 
Caesareum’, ‘Journal for the History of 
Astronomy’, 2 (1971), pp. 168-177; Poulle 
1.83; Gingerich, O., ‘A Survey of Apian’s 
Astronomicum Caesareum’, in Peter Apian, 
ed. by Karl Röttel, Buxheim 1995, p. 113. 

“The most spectacular contribution of the book-
maker’s art to sixteenth-century science”
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One of the most important German contributions to geography of 
the Renaissance and one of the first works to base geography on 
mathematics and measurement.
 Peter Bienevitz (1501-52), better known as Petrus Apianus 
(1495-1552), was professor of mathematics and astronomy, holding 
chairs at Ingolstadt and Innsbruck. First published in 1524, the 
‘Cosmographia’ was his first major work. It covers “the division of 
the earth into climatic zones, the uses of parallels and meridians, the 
determination of latitude, several methods for determining longitude 
including that of lunar distance, the use of trigonometry to determine 
distances, several types of map projections, and many other topics” 
(Karrow). Further, from 1533, editions of the ‘Cosmographia’ also 
included Gemma Frisius’s treatise on topographical triangulation, in 
which he was the first person to propose it as a means of locating and 
mapping places: a landmark in the history of cartography. 
 The ‘Cosmographia’ is said to be one of the most popular books 
on cosmography ever published. It went through no fewer than 45 
editions, was published in four languages, and was manufactured in seven 
cities, by at least 18 printers. This popularity derived principally from its 
maps and discussion of the New World, but also for its ingenious use of 
volvelles. Indeed, Frisius’s revisions to the work include a fourth volvelle 
showing the phases of the moon, not present in the original edition.
 The large world map, a reduced version of Apianus’s celebrated 
cordiform world map ‘Charta Cosmographica’ after Waldseemüller’s 
map of 1507, is important for being one of the earliest to show the 
entire east coast of North America. The map displays the eastern 
side of North America as a narrow landmass, named “Baccalearum,” 
after the cod fisheries off the coasts of New England and Canada. It 
employs a truncated cordiform projection, much used by Renaissance 
cartographers to represent the relationship between the Americas and 
the Old World, and maintains the tantalizing possibility of a northwest 
passage to Asia over the top of North America. The map is also notable 
for being the first printed map to depict the Yucatán as a peninsula 
rather than an island, anticipating Ruscelli’s 1561 map of New Spain. 
Cuba and Hispaniola are shown as huge islands. Also prominent are the 
Mountains of the Moon, considered the source of the River Nile. Signs 
of the zodiac and the Ptolemaic climatic zones border the map. Zeus and 
Mars, wearing the coats-of-arms of Charles V, Holy Roman Emperor, 
are shown atop the map while wind-heads at the south represent the 
traditionally believed plague-bearing nature of those winds.

APIANUS, Petrus; Gemma Frisius 

Cosmographia, per Gemmam 
Phrysium, apud Lovaniensis 
Medicum ac Mathematicum ...

Publication
Antwerp, Arnoldo Berckmano [Birckman]; 
[and] Gregorio Bontio [de Bonte], 1540 
[and] 1550.

Description
Two works in one volume, quarto (225 by 
150mm), woodcut globe on title, numerous 
woodcut illustrations and diagrams, five 
with volvelles, woodcut historiated initials 
and publisher’s device at end, manuscript 
leaf on vellum over pasteboard, spine 
rubbed.

A compilation comprising the 1540 
and 1550 Latin editions, two volumes 
in one. Quarto, 62 leaves and 68 leaves 
respectively (complete), large woodcut of 
a globe to both titles, numerous woodcut 
maps, charts, and diagrams, the 1550 
edition with the large folding cordiform 
map, both editions featuring woodcuts 
with volvelles as follows: first work c2v (1 
attachment, 1 volvelle); h1r (3 volvelles); 
m1r (2 volvelles); second work c2v (1 
attachment, 1 volvelle); D1v (1 attachment, 
3 volvelles, 2 threads); H2r (2 volvelles); O3r 
(2 volvelles). 

References
Van Ortroy 31 & 39; Sabin 1752; Shirley, 
World 82.

The 1540 and 1550 Latin editions’ of Apianus’s 
‘Cosmographia’ bound in one volume
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A wall calendar with volvelle. Although few survive today, calendars 
formed a regular part of the print trade from the fifteenth century 
onwards and were produced at various levels of sophistication and 
expense. They range from simple, cheaply produced versions to elaborate 
examples of great artistry, such as Hans Holbein’s Sun and Moon 
Instrument (1534). The present example is a deluxe production: its large 
size is impressive; the illustrative elements, such as the astrological signs 
and topographical panorama, are finely executed; and it offers a complex 
range of calculations with the volvelle. Furthermore, the present example 
has been carefully finished with colouring and gold highlights. The 
panorama, although schematic, appears to depict the Mediterranean, 
from Arabia (with a mosque surmounted by a crescent) in the east to the 
Iberian Peninsula in the west. The calendar is known in only one other 
copy, at the Herzog August Bibliothek in Wolfenbüttel, which lacks the 
volvelle and is uncoloured.

Content
1. Outermost two circles: Sunday letters, feast days.
2. Next three circles: days of the month, months, zodiacal signs, showing 
longitude of sun in the zodiacal signs over the course of the year, starting 
with Sun at beginning of Aries on 10 March.
3. Next two circles: lengths of day, depending on the hours of sunrise/
sunset, and the hours of the day in Roman numerals. For example, if the 
sun rises at 8 a.m. (on left) and sets at 4 p.m. (on right), the day length 
will be eight hours.
4. Next ten circles, with moving central volvelle with attached sector, 
divided into “Nachtlenge” (lower pink section) and “Tagelenge” (upper 
yellow section). For example, for the outermost circle, from 15 May 
through 11 July, the sun rises at 4 a.m. and sets at 9 p.m. giving a day 
length of 17 hours. The pointer on the volvelle is set to the hour of the 
mechanical clock (the “Grosse Uhr”) and then read on the yellow or the 
pink sections the hour of the day or night, as counted from sunset or 
sunrise (the “Kleine Uhr”). Nuremberg counted hours starting at sunrise. 
Many towns to the east counted hours starting at sunset (Bohemian or 
Italian hours). The volvelle and the 10 circles permit conversion between 
these 3 hour-counting schemes, shifting through 9 sections of the year to 
adjust for the varying day lengths.
5. Small, lower right circle, “Planetenstund”, illustrates which planet 
is ruling each hour of the day, as day lengths shift from 16 down to 8 
hours. The other small, lower left circle calculates the Sunday letter for 
any year. The instructions say to start counting at the cross, but do not 
indicate what year this is. The “Schaltjar 25” is confusing, since 1524 was 
the Schaltjar. The cross should be 1557, 1585 or 1613.

Roemischer Kalender auss 
der Geometrica, auff alle jar 
sampt den beweglichen und 
unbeweglichen Festen nach den 
Sontags Buchstaben zuverstehen.

Publication
[?Nuremberg or Augsburg, second half of 
the sixteenth century].

Description
Woodcut and typographic broadside, seven 
lines of letterpress text, large central 
woodcut roundel illustrated with signs of 
the zodiac, sun and moon phases space, 
topographical panorama, and feast days, 
volvelle at centre, two smaller roundels in 
lower corners, type-ornament border within 
outermost black border, coloured and 
illuminated by a contemporary hand, thick 
paper, the volvelle printed on pastepaper, 
verso of edges strengthened, a few neat 
tears repaired on verso, a few small areas 
of loss, some colour lightly rubbed. 

Dimensions
458 by 347mm (18 by 11 inches).

References
Cf. the similar, but more complicated, 
Holbein/Münster sheet reproduced in 
Dackerman’s ‘Prints and the Pursuit of 
Knowledge’, Harvard, 2011, pp. 306-7.

A deluxe, illuminated and coloured example of a 
rare paper instrument
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Philippe Danfrie (c. 1532-1606) was born in Brittany and moved to 
Paris in his twenties, where he became a partner in a printing and 
bookselling business. He designed a new typeface in cursive script, 
which was given the name of “caractère de civilité”. He later studied 
mathematics, became an “ingénieur”, and was appointed royal die cutter 
for coins of the realm. Danfrie took a special interest in inexpensive 
alternatives to brass instruments. He is known for some 20 mathematical 
instruments, notably his astrolabes printed on paper, and for his 
invention of the graphomètre, on which he published in 1597. 
 We are only aware of five other surviving Danfrie paper 
astrolabes: one dated 1578, incomplete (missing one of the seven plates 
[with brass rete]) sold at Christie’s South Kensington in 1998; another 
dated 1578 belongs to the Service hydrographique de la Marine; one 
dated 1584 described by Tesseract; another dated 1584 belongs to 
the Museum of the History of Science Oxford; a further 1584 at the 
National Museum of American History, Smithsonian Institution, 
Washington DC.

DANFRIE, Philippe

[Astrolabe].

Publication
Paris, Philippe Danfrie, 1578.

Description
Engraving mounted on a solid oak board, 
suspension by brass ring, missing a few 
small areas of printed paper on the rete.

Dimensions
Diameter 216 mm; depth 18mm.

References
Turner, A.J., ‘Paper, Print and Mathematics: 
Philippe Danfrie and the making of 
mathematical instruments in late 
sixteenth century Paris’, in ‘Studies in the 
History of Scientific Instruments’, 1989, 
pp. 22-42; Gunther, ‘The Astrolabes of the 
World’, 1932, pp. 358-359; Daumas, ‘Les 
instruments scientifiques aux XVIIème & 
XVIIIème siècles’, 1953, p. 24. 

A rare sixteenth century paper astrolabe signed 
by the famous instrument maker Philippe 
Danfrie, and dated 1578

7
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A rare separately published plate containing information on 
cosmography and the new Gregorian Calendar.
 This extremely rare plate was published in the year 1582 ‒ the 
inception of the Gregorian Calendar. The work is dedicated to Cardinal 
Luigi d’Este (1538-1586), a great patron of the arts and sciences, and 
gives a brief overview of contemporary cosmographical thought and the 
reasons for the adoption of the new calendar.
 To the centre of the work is a depiction of a Ptolemaic universe 
‒ the prevailing model of the universe at the time ‒ with the earth and 
the elements (water, air, and fire) at its centre, surrounded by ten spheres: 
the Moon, Mercury, Venus, the Sun, Mars, Jupiter, Saturn, the Stars, 
the Universe, and the Prime Mover (i.e. God). Below are depictions of 
lunar and solar eclipses together with an armillary sphere. Below this 
is a representation of the Julian and Gregorian calendar for the year 
1582. To the left and right is a text on the veracity of the Ptolemaic 
model of the Universe. To the lower right is a brief text on the reasons 
for the adoption of the new calendar, of which the overriding one was 
religious. The date for the celebration of Easter had, by the sixteenth 
century, shifted by some ten days from the original date as enshrined 
in the Treaty of Nicaea (AD 325); the Catholic Church saw this drift 
as undesirable. To achieve the recalibration, the reform altered the 
calendar through two fundamental measures. The first consisted of the 
drastic and immediate shift of the date to the astronomical position, 
suddenly jumping ten calendar days; therefore in 1582, from Thursday 
5th October there was a jump to Friday 16th October. The Pope’s second 
measure was to modify the leap years’ rule in order to avoid that the day 
would shift again in the future.
 Antonio Carrarino (fl.1581-1615) was an Italian author and 
engraver from Orvieto. He appears to have moved to Rome in the early 
1580s, where he produced several important scientific and medical works.
 A crucial and extremely rare astronomical work, previously 
known only in one incomplete example in the British Museum that is 
missing a considerable part of the engraved surface. 

CARRARINO, Antonio 

Theorica della Compositione 
dell’Universo et delle cause della 
Nuova riforma dell’anno. 

Publication
Rome, 1582.

Description
Engraving with etching, signed and dated 
in the lower right part of the plate, on laid 
paper with watermark “Easter lamb in the 
double circle”, small woodworm holes and 
minor defects, skilfully repaired. 

Dimensions
245 by 315mm (9.75 by 12.5 inches).

References
Rossi, L. F. de, ‘Indice Dele Stampe’, Rome, 
1729, p. 12, No. 14. 

The Gregorian Calendar

8
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The book includes “A particular description of some parte of America, as 
by travaile is found out”, with a description of the characteristics of the 
natives, emphasizing that they are in possession of gold yet do not value 
it highly. Published on the eve of the Spanish Armada in 1588, the book 
is dedicated to Charles, Lord Howard of Effingham, Lord Admiral of 
England, Commander of the English naval forces against the Armada; 
he was also among the biggest subscribers to Sir Walter Raleigh’s 
scheme to colonise North America.
 Justin Winsor, in his ‘Narrative and Critical History of 
America’, lists this work as being among the 34 publications in English 
relating to America prior to the enlarged edition of Hakluyt (1598), and 
one of only 14 of English origin. Yet the title appears neither in Sabin 
nor in any of the great Americana collections (Church, Boies Penrose, 
Streeter, etc.) nor in others where it might have been expected, such as 
Macclesfield.
 This rare early English work largely on the planispheric 
astrolabe was published only two years after John Blagrave’s pioneering 
‘The Mathematical Jewel’. “Like Blagrave’s, [Tanner’s] astrolabe could 
be made in paper, wood, or brass, thus combining portability with 
cheapness or robustness. At the end of his book he included for seamen 
some rules for forecasting the weather by the state of the sun and 
moon. It is hard to say whether or not the works on astrolabes and the 
instruments were much used at this time by seamen: their appearance 
at this conjunction was certainly symptomatic of the growing sense in 
England of the practical value of a knowledge of astronomy: as Captain 
Smith recommended the use of astrolabes and astrolabe quadrants it 
would seem that in the seventeenth century they were certainly taken to 
sea by responsible navigators” (Waters).

TANNER, Robert 

A Mirror for Mathematiques: A 
Golden Gem for Geometricians: 
A sure safety for Saylers, and 
an auncient Antiquary for 
Astronomers and Astrologians. 
Contayning also an order howe 
to make an Astronomicall 
instrument, called the Astrolab, 
with the use thereof. Also a playne 
and most easie introduction for 
erection of a figure for the 12 
houses of the heavens. A work 
most profitable for all such as 
are students in Astronomie, & 
Geometrie, and generally most 
necessarie for all learners in 
the Mathematicall artes. The 
contents of which booke you shall 
find in the next page.

Publication
London by J[ohn]. C[harlewood]. and are to 
be sold, by Richard Watkins, 1587.

Description
Small quarto (192 by 137mm), 56 leaves, 
title within typographic border, 16 woodcut 
figures in the text, woodcut headpieces 
and initials, ink inscription at head of sig. 
B1 (the first page of text) recording the 
gift of the book from John Galloway to 
Peter Smart on 9 Sept 1666; manuscript 
arithmetical workings in the margins 
of sigs. I3v – I4r, apparently in the same 
hand; marginal note in an earlier hand 
on sig. L1v, board edges a little rubbed, 
minor paper repairs to a few outer corners 
(sigs. A1–3, B1, B4) not affecting text, title 
page a little dusty, a little marginal soiling 
elsewhere, but an excellent copy, generally 
clean, well-margined, and unwashed, early 
nineteenth-century sprinkled calf by W. 
Pratt, spine richly gilt in compartments, 
twin black morocco lettering pieces, 
sides ruled in gilt with a French fillet, 
gilt fleurons at inside corners, gilt inner 
dentelles, marbled endpapers, old red 
edges. First and only edition, variant 
imprint (another imprint of the same year 
has “solde by Richarde Watkins”). 

References
Adams and Waters, ‘English Maritime 
Books’, 3519; STC 23674.5; Taylor, 
‘Mathematical Practitioners’, 67 (without 
details); Waters, ‘Art of Navigation’, 
pp.166–167. 

“Golden gem for geometricians: a sure safety 
for saylers, and an auncient antiquary for 
astronomers and astrologians”
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 The author is described in the title as “Gent. Practitioner in 
Astrologie & Phisick”, and the book includes astrological instructions, 
for which an astrolabe was also useful. Tanner had previously written 
‘A Prognostication for 1584’, printed by the partnership of Richard 
Watkins and James Roberts, who held a 21-year patent given to them by 
Elizabeth I for almanacs and prognostications. On the present occasion, 
however, Richard Watkins alone acted as bookseller. The printer was 
John Charlewood, who entered the book in the Stationer’s Register on   
6 April 1587. Charlewood may have had Roman Catholic connections: 
in 1581 and again in 1583 he styled himself servant or printer “to the 
right honourable Earl of Arundel”, i.e. Philip Howard, the dedicatee 
Lord Charles Howard’s cousin, who was either traitor or saint 
depending on one’s religious allegiance. Charlewood was indicted in the 
early part of his career for unauthorised publications but, later in 1583, 
he secured an exclusive licence from the Stationers’ Company for the 
printing of playbills (the earliest such entry in the registers), suggesting 
a newfound respectability. This is the only recorded work printed by him 
for Watkins. 
 Rare. ESTC locates a total of seven copies with either imprint 
in Britain and four in North America, to which Adams and Waters add 
the Prinz Hendrik Maritime Museum copy in Rotterdam. No copy 
appears in auction records, according to ABPC, going back to 1960. The 
only copy we can trace in commerce in the last 50 years is the Horblit 
copy (same imprint as this, title washed and fore-edge remargined, 
nineteenth-century half morocco), which was sold to H. P. Kraus in 
1974 and offered for sale in their catalogue 168, item 186.
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A fine example of this extremely rare sheet.
 Teodosio Rossi (1550-1630) was born in Priverno and moved 
to Rome, where he studied mathematics and astronomy under the 
Jesuit astronomer Christopher Clavius; he was also known to have 
corresponded with Tycho Brahe. As well as contributing to works on 
jurisprudence, astronomy and geography, his most notable achievements 
lie in his work on gnomonics, most notably in designing the “tetracycle 
sundial” for the Barberini family, one of the first works by the renowned 
architect Francesco Borromini.
 However, the present work was the publication that established 
his name: the ‘Horihomo’, literally ‘man clock’. The work was in essence 
a portable clock, almost like a pocket watch for the traveller. The man 
himself is turned into the gnomon, as is illustrated to the left of the 
print. To the centre is a table of months of the year together with the 
declination of the sun. The work would appear to have been well received 
as it is mentioned in the ‘Almanacco Perpetuo’ by Rutilio Benincasa, 
published in 1593, as “... a work that is very useful and delightful and 
also beneficial and necessary to anyone and particularly to astronomers, 
physiognomers, physicians …”.
 The work is dedicated to Onorato Gaetani (or Caetini), the 
Sixth Duke of Sermoneta, Knight of the Golden Fleece, General of the 
Papal Infantry and a distinguished naval commander in the wars against 
the Turks.

ROSSI, Teodosio 

Horihomo di Theodosio Rossi da 
Piperno, per il quale ogni huomo 
stando al Sole per l’ombra sua 
propria, ò altra, poul conoscere 
l’hore tutto l’ano. 

Publication
Rome, Alittenio Gatti, 1590.

Description
Engraving with etching, dated and signed 
in the lower central part of the plate, on 
laid paper with watermark “pilgrim in the 
circle”, light stains to central upper and 
lower part, trimmed to upper neatline. 

Dimensions
300 by 435mm (11.75 by 17.25 inches).

References
Jannicola, Giuseppe, ‘Teodosio Rossi da 
Piverno al Quirinale’ in ‘Citta’ Comprensorio’, 
April 2001, pp. 16-17. 

The man as sundial
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This fascinating broadside deals with the duration of the sun’s 
semidiurnal arc for places throughout the northern hemisphere. In 
theory, if one knew one’s location, one could ‒ by using the table ‒ gain 
an accurate date.
 To the left and right of the table is a list of months, days (with 
every third day marked), and signs of the zodiac (with every third day 
marked). These form four columns, with two to the left and two to the 
right. The first column begins with 24 September and ends with 22 
December; the second 21 March to 22 July; the third 24 September to 
22 June; and the fourth 21 March to 22 December. The table is divided 
into 90 columns in three sections. Each column marks a degree of 
latitude from zero (i.e. the equator) to 90 (the North Pole). Each column 
is subsequently subdivided into hours and minutes of the duration of 
each semidiurnal arc. To the left and right of the table is a list of cities 
in the northern hemisphere with their respective degree of latitude. 
For example, the Maluku Islands (latitude 0 degrees) are situated upon 
the equator and, according to the table, have a constant semidiurnal 
arc lasting six hours throughout the year (i.e. the transit of the sun 
across the sky from sunrise to sunset is 12 hours). ‘Londimu Angl.’ 
(London) is placed upon the 53rd degree of latitude, with the length 
of the semidiurnal arc ranging from six hours on 21 March (the Vernal 
Equinox) to eight hours 22 minutes on 22 June (the Summer Solstice).
 The work is dedicated to Rudolph II of Augsburg, Holy Roman 
Emperor from 1576 to 1612, alchemist and patron, a character who was 
always attentive to scientific innovations of his time. In the dedication to 
Rudolph II, Teodosio Rossi states that he had consulted the studies on 
the semidiurnal arc by Cristoforo Clavius, who was his astronomy master 
in Rome.
 No institutional examples are recorded by the OCLC.

An unrecorded solar calendar

ROSSI, Teodosio 

Arcus Semidiurni ad Omnes 
Utriusque Poli supra Horizontem 
Altitudines.

Publication
Rome, Cesare Capranica, 1591.

Description
Engraving with etching, dated and signed 
on the lower part of the plate, laid paper 
with watermark of a “lily in a circle”, 
trimmed to neatline, small worm holes 
skilfully repaired.

Dimensions
410 by 550mm (16.25 by 21.75 inches).

References
Jannicola, Giuseppe, ‘Teodosio Rossi 
da Priverno al Quirinale’ in ‘Citta’ 
Comprensorio’, April 2001, pp. 16-17. 
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A rare perpetual calendar giving the times of the sun’s rise and midday. 
 The plate consists of a large wheel in the centre of which is 
the coat-of-arms of Cardinal Pietro Aldobrandini, to whom the work 
is dedicated. This, in turn, is surrounded by a calendar, with each month 
bearing two sets of three columns each. The first set gives the date 
together with the hour and minute of the sun’s rising, with the second 
set giving the date and time for midday.
 
The explanation below the title reads:

“To find at what time the sun rises, and what hour and minutes is 
midday, for example find the month of March, say the 1st of March, the 
sun rises at 12 hours and 35 minutes, and then follow day by day, month 
by month perpetually, bearing in mind that ‘D’ stands for day, ‘H’ hour, 
and ‘M’ minute”.

The explanation is at first somewhat confusing, however the times 
marked upon the instrument should be read as the amount of time 
lapsed between the sun’s setting and its rising: therefore on 11 March 
(the Vernal Equinox on the chart) the first column reads 12 hours and 
zero minutes, with the second column 17 hours and 59 minutes, i.e. 
midday is almost 18 hours after sunset. The date of the Vernal Equinox 
also suggests that the calendar was based upon the Julian model; the 
new Gregorian calendar, which had been introduced in 1582, had reset 
the Vernal Equinox to 21 March, the date agreed upon at the Treaty of 
Nicaea in AD 325.
 The work is dedicated to Pietro Aldobrandini, Pope Clement 
VIII’s nephew, who was elected Cardinal in 1593. Unfortunately, little is 
known about the work’s author, Ortensio Toro.
 We are unable to trace any institutional examples of the work.

TORO, Ortensio  

Rota Perpetua per trovar a quant 
hore si leva il sole e quando e 
mezzo giorno.

Publication
[?Rome], Nicolas van Aelst and Giovanni 
Battista de Rossi, 1594.

Description
Engraving with etching, laid paper with 
watermark of a bird in a double circle with 
the letter N, trimmed to within neatline. 

Dimensions
400 by 480mm (15.75 by 19 inches).

An early perpetual calendar

12
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A rare sheet for a pillar sundial.
 A pillar, or shepherd’s, sundial indicates time from the sun’s 
altitude, which is also dependent on the latitude and the season of the 
year. The present sheet was made for the latitude 53 degrees (the latitude 
for the German town of Perleberg). Once mounted on to a cylinder or 
pillar, the dial must be set to the correct date by rotating a knob on the 
top so that the metal gnomon lies immediately above the symbol for the 
appropriate month, which is marked along the bottom of the column. 
To use the sundial, it is positioned so that the shadow of the gnomon 
falls vertically down the column. The time will then be indicated by the 
position of the tip of the shadow relative to the curved hour lines that 
are marked on the column.
 The present example is also embellished with the signs of the 
zodiac, a table providing information upon the signs of the zodiac with 
the ruling planets, and a scale giving the altitude of the sun and moon 
above the horizon.
 Tranck dedicates the instrument to Heinrich Rantzau or 
Ranzow (Ranzovius) (1526–1598) who was a German humanist writer 
and statesman, a prolific astronomical author and an associate of Tycho 
Brahe. He was Governor of the Danish royal share in the Duchy of 
Holstein, a wealthy man and celebrated book collector. Rantzau is 
perhaps best remembered as a patron of scholars. His own ‘Tractatus 
astrologicus de genethliacorum thematum’ appeared in 1597, and went 
through five editions by 1615. In his time, he was regarded as a generous 
supporter of artists and writers in Lübeck, many of whom he engaged to 
write memorials of his father. 
 We are only able to trace one institutional example: that held 
by the Musée de Chateau de Pau (P1279). An example is mentioned in 
‘Catalogue de vente d’une belle collection d’estampes colligée par Benj. 
Petzold’, No. 1213, held in Vienna in 1842, which describes the work as 
“superbe épreuve d’une pièce très rare”.

Rare pillar sundial dedicated to Heinrich 
Rantzau, an associate of Tycho Brahe

TRANCKIUS, J[oachim] 

[Pillar Sundial] Cylindrus Horarius 
Convexus Maior. 

Publication
Perleberg, 1st March, 1596.

Description
Engraved paper sundial, trimmed to neat 
line, small tear to upper left corner skilfully 
repaired. 

Dimensions
290 by 230mm (11.5 by 9 inches).

13
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A spectacular example of the art of the book, containing what is 
probably the first accurate and large-scale representation of the 
“Medicean Stars” (the four moons of Jupiter). The discovery of celestial 
bodies orbiting something other than the earth, first announced by 
Galileo in 1610, dealt a serious blow to the then-accepted Ptolemaic 
planetary system.
 Ottavio Pisani (1574-after 1613) was reluctant to wholly 
abandon the idea of a geocentric universe and based his work on the 
Ptolemaic system. He was, however, familiar with the discoveries of 
Copernicus, Galileo and Kepler, and was a correspondent of the latter 
two. In October 1613 Pisani wrote to Kepler, “Galileo is really a heavenly 
Amerigo [Vespucci] in that he has found new stars in the heavens, and 
in particular the Medicean stars. I however am drawing the theory of 
the motion of the stars around Jupiter, like a satellite, in the epicycle 
of Jupiter. I have devised a new way of drawing the whole globe ... and 
have thus made a new cosmographical map ...”. Writing to Galileo on 
7 November 1613, he says that he spent 200 scudi and ten years of his 
life on the book. Indeed, Pisani seemed keen to impress his scientific 
credentials on his readers, and explained the title ‘Astrologia’ not as 
astrology, but as “the science that depicts and demonstrates the motions 
and locations of the stars”. He was also a cartographer and engraved a 
world map in 1637 (see Bagrow, ‘History of Cartography’ p. 265).
  The multitude of finely engraved diagrams in the ‘Astrologia’ 
illustrate the motion of the planets by a very complicated system of 
superimposed volvelles, intricately cut-out and in some cases totaling 
nine moveable parts.
 “This rare atlas is a magnificent example of book production, 
and one has the impression that every copy must have been expressly 
assembled by the author; the collation, if it can be called that, is such 
that it could simply have been left to a binder” (Macclesfield catalogue). 

PISANI, Ottavio 

Octavii Pisani Astrologia seu 
Motus, et Loca Sideerum. Ad 
Serinissimum Dominum Cosmum 
Medicen.

Publication
Antwerp, Robert Bruneau, 1613.

Description
Folio bound in plano (500 by 500mm), 46 
[?of 47] printed leaves and plates, many 
with volvelles, including Medici arms on 
title, dedication, and engraved portrait 
of Pisani by Wiericx, two moving parts 
replaced in facsimile, several repaired 
tears, small areas of damp staining to 
a few leaves, seventeenth century limp 
vellum. A full collation is available upon 
request.

References
Riccardi, App. V, col. 124, and App. VII, col. 
71; Carli and Favaro, Bibl. Galileiana, 85; 
Caillet III, 8700; Houzeau-Lancaster I, 
2942; cf. Kepler, Gesamte Werke xvii, 76-77; 
Galileo, Opere XI, 592.

“The science which depicts and demonstrates 
the motions and locations of the stars”
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 Given inconsistencies in bibliographic description, and that the 
book is composed of differently sized sheets with numerous intricate 
movable illustrations, comparing collations is difficult. A careful 
comparison of the copy held by the Museo Galileo in Florence with 
the present example reveals that, using the pagination supplied for their 
digital reproduction, the present book is without the star chart at p. 70 
in their copy, although this is duplicated at p. 40, and present in that 
position in our example. The present book also lacks a circular pointer 
on p. 57, and part of the volvelle on p. 36 (both replaced in facsimile). 
Interestingly, recent research has suggested that the Museo Galileo 
example was sent by Pisani to Galileo, asking him to present it to the 
Medici court in order to obtain some financial support for the author.
 Rare. We have been able to trace eighteen examples of the 
work in institutional holdings, together with three further copies that 
have appeared on the market since the end of the Second World War 
(Sotheby’s 2005 and 1952, and Lathrop Harper 1964). 
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A rare treatise on the chalice, or conical, sundial.
 The Bavarian painter and printmaker Georg Brentel (1580-
1638) issued around twenty printed instruments, engravings and 
woodcuts with brief manuals, including this treatise on conical sundials. 
Brentel most likely relied upon the expertise of the priest-scholar Georg 
Galgemair, with whom he had close links between 1608 and Galgemair’s 
death in 1619. He may also have consulted the works of Apian and 
Hartmann, as he is known to have copied Hartmann’s cruciform sundial, 
and refers to Apian within the present treatise.
 Brentel’s first conical sundial of 1608 is a rather simple affair 
which tells the time from the altitude of the sun and measures heights 
and distances. The rotating engraved dials added to the 1615 pamphlet 
allow the user to convert from local to planetary hours, to allow for 
astronomical predictions. The treatise itself provides detailed instructions 
upon the construction of the instrument, together with a tutorial upon 
the dial itself. The dial was to be reinforced with parchment, then rolled 
and glued into the shape of a cone, and mounted upon a wooden base, as 
illustrated on the plate.
 Although the present example lacks a dial plate present in the 
Harvard copy, it does include Franz Ritter’s rare sundial plate, which first 
appeared in his work ‘Speculum Solis’ of 1607. The plate consists of a 
compass rose and ten sundials, including his unusual sundial world map.
 Although there are several institutional examples of the 
pamphlet, we are only able to trace three examples that include the 
plates: housed at Harvard Art Museum, The University of Cincinnati, 
and Nuremberg University.

BRENTEL, Georg 

Conus Solaris Concavus, das ist 
ein holer innwendiger Kögel oder 
Kelch.

Publication
Lauingen, Jacob Winter, 1615.

Description
Octavo pamphlet (200 by 165mm), 12pp., 
three engraved plates, of which two are 
folding (lacking one dial plate). 

Reference
Dackerman, p. 300.

Rare treatise on the chalice sundial

15
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A rare horizontal paper sundial.
 The sundial was the work of Jacob van der Heyden (c. 1580-
1636), an engraver and publisher of maps and scientific works in 
Strasbourg during the first half of the seventeenth century. He is known 
to have cooperated with such eminent figures as Jacob Bartsch, Isaac 
II Habrect, Abraham Hogenberg and Eberhard Welper. He engraved 
an armillary sphere drawn by Welper, and it is entirely plausible that 
the present sundial was engraved after him. Welper published a treatise 
on sundials in 1625, the same year in which Heyden printed a small 
pamphlet, ‘Die Gestirnte Himmels Kugel’, on celestial spheres, which 
contained a plate of globe gores.
 The latitude and longitude coordinates marked upon the 
dial (30 degrees E, and 47-49 degrees N) correspond to the surrounds 
of Strasbourg. The dial is finely engraved with the sun flanked by 
personifications of autumn and spring. A gnomon would be fixed to 
a position marked “a”, just below the sun. Hour lines radiate out from 
this point, with signs of the zodiac and vignettes of the months to the 
right and left borders; below is a compass flanked by personifications of 
summer and winter. Surrounding the work is a brief description upon the 
sundial, in Latin and German. The text to the lower right and left corners 
states that the dial is to be mounted onto a small wooden block with the 
four wings of explanatory text pasted to the four sides of the block.
 We are unable to trace any institutional examples.

HEIDEN, Jacobus ab [HEYDEN, 
Jacob van der] [after ?WELPER, 
Eberhard] 

[Sundial] Praeterit hicce dies, 
nescitur origo secundi, an labor, 
an reqvies: sic transit fabula 
mundi. 

Publication
[Strasbourg, c. 1630].

Description
Engraved sundial, parts of upper margin 
restored, with minor loss to text. 

Dimensions
195 by 270mm (7.75 by 10.75 inches).

References
Aked, C. K., and Severino, Nicola (ed.), 
‘International Bibliography of Gnomonica’, 
West Drayon and Lazio, 1997.

An apparently unrecorded dial

16
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DUDLEY, Robert 

Dell’arcano del mare, di D. Roberto 
Dudleo duca di Nortumbria, e 
conte di VVarvich, libri sei … 

Publication
Florence, Francesco Onofri, 1646. 

Description
First edition. Six parts in three volumes. 
Folio, complete with all the maps, plates 
and moveable parts as follows: 

Volume I (348 by 237mm). Part I: 56pp., 30 
plates (24 folding,  20 with volvelles), [3]
ll. tables (ephemerides); Part II: 76, [2]pp., 
12 plates (7 folding, 5 with volvelles), 15 
folding maps; Part III: [4], 1-48, [4], 49-55, 
8 plates (5 folding), 4 engravings on half-
page, the first after plates 2, the second 
after plate 4, the other two between p. 16 
and 17; Part IV: 39, [3]pp., 18 plates (15 
folding). 

Volume II (461 by 334mm). Part V: 36, [2]
pp., 98 plates (with 150 illustrations), 24 
folding plates (15 with volvelles), 67 plates 
(with 100 illustrations only on recto; 9 with 
volvelles), 7 plates (with 25 illustrations on 
recto and verso). 

Volume III (460 by 333mm). Part VI: [2], 60, 
[2]pp., 132 folding maps (59 for Europe, 17 
for Africa, 23 for Asia and 33 for America), 
of which 80 are double-page.

References
Phillips, Atlases 457; cf. Shirley, BL, M.DUD-
1a–1e; Burden 266-267; Nordenskiöld 7; 
Bircher, M., ‘The “Splendid Library” of the 
Counts of Auersperg in Ljubljana, in The 
German Book, 1450-1750’, ed. by J. Flood 
and W.A. Kelly, London, 1995, pp. 285-98.

The first atlas on Mercator’s projection from 
the library of Imperial geographer Wolfgang 
Engelbert, Earl of Auersperg

First edition of Dudley’s magnificent and very scarce sea atlas 
‘Dell’Arcano del Mare’ (‘Secrets of the Sea’). The ‘Arcano del Mare’ is one 
the “greatest atlases of the world” (Wardington).
 This sumptuous atlas, first published in 1646 when its author, 
Robert Dudley, was 73, was not only the first sea atlas of the world, but 
also the first to use Mercator’s projection; the earliest to show magnetic 
deviation; the first to show currents and prevailing winds; the first to 
expound the advantages of ‘Great Circle Sailing’ (the shortest distance 
between two points on a globe); and “perhaps less importantly the first 
sea-atlas to be compiled by an Englishman, all be it abroad in Italy” 
(Wardington). It was, as argued by Burden, “the only exception to the 
total dominance of Dutch sea atlas production [in the seventeenth 
century]”. 
 Robert Dudley (1573 – 1649) was the son of the Earl of 
Leicester (the one time favourite of Elizabeth I) and Lady Douglas 
Sheffield, the widow of Lord Sheffield. Although born out of wedlock, 
Robert received the education and privileges of a Tudor nobleman. He 
seems to have been interested in naval matters from an early age and, 
in 1594 at the age of 21, he led an expedition to the Orinoco River and 
Guiana. He would later, like all good Tudor seamen, sack Cadiz, an 
achievement for which he was knighted.
 His success upon the high seas was not matched, unfortunately, 
by his luck at court, and at the beginning of the seventeenth century 
he was forced to flee, along with his cousin Elizabeth Southwell, to 
Europe. Eventually he ended up in Florence at the court of Grand 
Duke Ferdinand I of Tuscany, where he not only married his cousin and 
converted to Catholicism, but also helped Ferdinand wage war against 
the Mediterranean pirates. In his spare time he set about his great life’s 
work: the ‘Arcano del Mare’.

17
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The atlas is divided into six books, or sections: Book One deals with 
longitude; Book Two covers errors in the then-existing sea charts, and 
includes the portolano for the Mediterranean and 15 general maps; 
Book Three deals with naval and military discipline, notably the former, 
and there is a long section on naval tactics, especially remarkable for a 
plan of the construction of a navy in five grades of vessel; Book Four 
describes the method of designing and building ships of the “Galerato” 
and “Galizaba” types and is concerned with naval architecture, giving 
the lines and dimensions of ships; Book Five is devoted entirely to 
navigation and methods of measuring the sun’s declination and the 
relative positions of the stars, including numerous instruments, many 
with moving parts and volvelles, and at least four of which are of 
Dudley’s own design; Book Six contains the sea atlas.
 For the beautifully engraved charts, Dudley employed the 
services of Antonio Francesco Lucini. In a note on the example in the 
British Library, Lucini states in the atlases that the work took him 12 
years to complete and required 5,000 pounds of copper. The charts are 
by English and other pilots, and it is generally accepted that the work 
was both scientific and accurate for the time. Dudley’s sources included 
the original charts of Henry Hudson, and for the Pacific coast he used 
the observations of Henry Cavendish, the third circumnavigator of the 
globe and Dudley’s brother-in-law. It is also possible that Dudley had 
access to Henry Hudson’s notes and Sir Francis Drake’s papers, although 
it is more likely that the important ‘Carta prima Generale d’America’ 
was based on the maps of John Daniell, who at the time also resided in 
Florence. 
 The 15 maps included in Book Two consist of large-scale maps 
of the four continents; five relate to the Americas, including the ‘Carta 
prima Generale d’America’ of Central America and Peru with a detailed 
inset showing the Californian coast – the first printed sea map to 
depict the West coast of North America (Burden 266) – and the ‘Carta 
seconda Generale del’ America’, the first printed depiction made by an 
Englishman of the Eastern North American coast, as well as the first to 
record soundings methodically. The soundings in Chesapeake Bay are 
recorded only here: they are “curiously lacking in the more detailed chart 
published in the sixth part … The most interesting area is that of New 
York where any indication of the Dutch presence is removed” (Burden 
267). The Hudson River is named in deference to its discoverer, rather 
than the Dutch ‘Noort River’.
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Provenance:
Wolfgang Engelbert von Auersperg, his ownership inscription on 
title page of each volume (I: Wolff. Engelb. S.R.I. Com. ab Aursp. 
Sup. Cap. Carniae; II-III: ‘Wolffg. Engelbertj S.R.I. Comitis ab 
Aursperg Sup. Cap. Carniae’) and ‘Cat. Inscriptus Anno 1656’. On 
the inside front cover armorial bookplate ‘Fuerstlich Auerspergsche 
Fideicommisbibliothek zu Laybach’ with manuscript shelf mark.
 The present example belonged to the Imperial geographer 
Wolfgang Engelbert (1610-1673), Earl of Auersperg and, between 
1649-1673, ruler of the Duchy of Carniola (Slovenia). Author of the 
‘Orbis lusus pars prima, seu Lusus geographicus’ (Graz 1659), Engelbert 
collected in his palace in Ljubljana a splendid library, highly esteemed by 
his contemporaries. The library, which contained about 7,000 volumes, 
was rearranged and catalogued in the mid-nineteenth century by the 
historian Peter von Radics, who states that the collection “is unique in 
representing the well arranged and well chosen collection, to which no 
additions have been made, of an Austrian aristocrat of the seventeenth 
century” (quoted by M. Bircher, ‘The Splendid Library of the Counts of 
Auersperg’). In 1895 a severe earthquake led to the loss of the Ljubljana 
castle, but the books were undamaged and transferred along with the 
family’s archives to Losensteinleithen Castle in Austria. The library 
eventually descended to family members in Uruguay who sold it by 
auction in 1982-83.
 A fine wide-margined copy, complete with books five and 
six which are often missing, as they were published later because the 
European maps needed updating. 
 Rare. The last example to come on the market, albeit a second 
edition, sold for $824,000 in the Frank Streeter sale (Christie’s New 
York, 16 May 2007).
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A rare and only edition of David Seitz’s work on sundials.
 Little is known about the author; presumably a talented 
amateur. The work itself gives a detailed guide to the theory and 
practical applications of sundials, with the work being illustrated by 17 
engraved plates. Nuremberg had been a major centre for the production 
of sundials from the early 1500s, and Seitz’s work reflects 150 years of 
accumulated knowledge.

SEITZ, David 

Gnomonica Das ist: Gründtliche 
Underrichtung und Beschreiburg 
wie man die Inclinierte Sonnen 
Uhren machen solle: welche zwar 
biß hero nit klar und deutlich 
sonder etwas dunckels an Tag 
gegeben und demnach für gut 
angesehen worden hierinnen 
allerhand Gattungen Inclinierte 
oder zu ruckhangende und 
eingebogne Sonnen Uhren zu 
beschreiben.

Publication
Augsburg, 1649.

Description
Octavo (195 by 160mm), title, [36]pp., 17 
engraved plates tipped in throughout the 
work, original red marbled paper covers. 

References
Zinner 534, cites only 2 plates; Arnold, 
‘Augsburger Drucke’ 117 [without plate P]; 
VD17 12:163930L.

Rare treatise on sundials
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First edition, second issue (the first being dated 1660) of the only 
celestial atlas published during the Golden Age of Dutch cartography, 
and probably the finest celestial atlas ever realized.
 The first 21 sumptuous Baroque style charts beautifully 
represent the three competing astronomical models of the day: the 
Ptolemaic, Tychonic and the Copernican. The Ptolemaic, named after 
the second century A.D. astronomer Ptolemy, was the oldest of the 
celestial theories and, until the beginning of the sixteenth century, 
was the accepted doctrine on planetary motion. Ptolemy proposed a 
geocentric solar system with the sun, planets and fixed stars borne on 
concentric spherical shells orbiting a stationary earth. The theory was 
endorsed by the church, which saw it as reinforcing Man’s position at the 
centre of God’s universe, and its emphasis on the dichotomy between the 
ever-changing sinful earth and the immutable motion of the heavens. 
The theory was given some scientific credence by the church’s reference 
to the ‘father of physics’, Aristotle. By the turn of the sixteenth century 
and the dawn of the Age of Discovery, the model was beginning to 
show signs of age. The star charts and tables used for navigation on 
the high seas by the likes of Columbus and da Gama were soon found 
wanting. This led men to seek new and more accurate observations of 
the heavens. One such man was Nicholas Copernicus (1473-1543), 
whose observations led him to publish ‘De Revolutionibus Orbium 
Coelestium’ (‘On the Revolutions of the Celestial Orbs’) in Nuremberg 
in 1543. In it he placed the sun at the centre of the solar system with 
the planets orbiting in perfect circular motion. It would, however, take a 
century and a half for a new physics to be devised, by the likes of Galileo 
Galilei, to underpin Copernicus’s heliocentric astronomy. Tycho Brahe 
(1546-1601) offered a rather inelegant third theory, which attempted 
to keep faith with the old Ptolemaic model, whilst embracing aspects 
of the new Copernican system. His theory kept the Earth in the centre 
of the universe, so as to retain Aristotelian physics. The Moon and Sun 
revolved about the Earth, and the shell of the fixed stars was centred 
on the Earth. But Mercury, Venus, Mars, Jupiter, and Saturn revolved 
around the Sun. This Tychonic world system became popular early in the 
seventeenth century among those who felt forced to reject the Ptolemaic 
arrangement of the planets (in which the Earth was the centre of all 
motions) but who, for reasons of faith, could not accept the Copernican 
alternative.

CELLARIUS, Andreas. 

Harmonia Macrocosmia sev 
atlas universalis et novus, totius 
universi creati cosmographiam 
generalem, et novam exhibens.

Publication
Amsterdam, Johannes Janssonius, 1661.

Description
First edition, second issue. Folio (508 
by 330 mm), [14], 125, [1b.] pp.; 219 
pp., engraved allegorical frontispiece 
by F.H. van Hoven and 29 double-page 
astronomical maps, all finely coloured by 
a contemporary hand, original publisher’s 
Dutch vellum, gilt-panelled with large 
central arabesque, smooth spine in eight 
compartments, yapp board-edges, gilt 
edges. 

References
Biblioteca Civica Bertoliana, Vicenza, 
‘Teatro del cielo e della terra’, pp. 33-34, & 
36. Brown, ‘Astronomical atlases’, pp. 40-
42; Honeyman Coll. II, 658; Lalande, p. 248; 
Lister, p. 48; Poggendorff I, 409; Koeman 
IV, Cel I.

The only celestial atlas published during the 
Golden Age of Dutch cartography
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 The last eight plates represent celestial hemispheres and 
planispheres depicting the constellations; they are the most ornate of all, 
and their level of artistic detail has made these plates very popular.
 Andreas Cellarius was born in Neuhausen, a small town near 
Worms in Germany. From 1625 to 1637 he worked as a schoolmaster in 
Amsterdam and later The Hague, and in 1637 moved to Hoorn, where 
Cellarius was appointed to be the rector of the Latin School.
 The coloured maps of the present copy are particularly 
attractive, with the pastiness and the opulence of the colours lending the 
maps pictorial significance.
 Of the various engravers and authors who worked on the plates 
of the atlas, only two have signed their work: Frederik Hendrik van den 
Hove, author of the frontispiece, and Johannes van Loon, who engraved 
ten plates. Moreover, all the designs of the classical constellations were 
taken from those created by Jan Pieterszoon Saenredam.

Provenance: Ex libris ‘Bibliotecae Domini De Sade’ (Donatien Alfonse 
de Sade).
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An engraved instrument for the hours and minutes of the ebb and flow 
of the tides, and an instrument for measuring axial precession for the 
years 1600-1700.
 Antonio Francesco Lucini (1610-after 1661) was responsible 
for the engraving of the greatest marine atlas of the seventeenth century: 
Robert Dudley’s ‘Dell’arcano del mare’ (see item 17). 
 Lucini was born in Florence c. 1610. He was a pupil of Callot 
and a friend of Stefano della Bella. Before being employed by Sir 
Robert Dudley, he had already published engraved views of Florence 
and scenes of the Turkish Wars. Lucini put the stamp of his personality 
on the finished work, as did the author; the delicacy and strength 
of the engraving, as well as the embellishments of the lettering “alla 
cancellaresca”, make it a true example of Italian Baroque art. In a printed 
introductory leaf found in one copy of the ‘Arcano Del Mare’ in the 
British Library, Lucini states that he worked on the plates in seclusion 
for 12 years in an obscure Tuscan village, using no less than 5,000 
pounds (2,268 kg) of copper. According to the engraver, the book took 
40 years to prepare and 12 to execute. 
 Following Dudley’s death in 1649, a subsequent edition was 
published in 1661 by Lucini and Jacopo Bagnoni. The evident success 
of the second edition led to Lucini’s decision to publish the work in a 
more manageable format, and he began on the great task of engraving 
new plates for the work. However, he was, for whatever reason, unable to 
complete the project, and only a few charts are now extant. In fact, they 
are so rare that when a group of the charts and two volvelles appeared on 
the market in the late 1980s, many were skeptical of their authenticity. It 
was not until three similar charts were discovered in the British Library, 
catalogued under Lucini, that the majority of people were convinced of 
the charts’ veracity. Lord Wardington, in his article on the ‘Arcano del 
Mare’ in ‘The Book Collector’, incorrectly cites these two instruments as 
being “small dial without pointer” and “Zodiac Obliquo. No volvelles or 
pointer”. They are, in fact, complete with both rotating discs and pointers 
and were sold as such in Sotheby’s on 27 June 1991 as part of lot 202 
(£28,600).

LUCINI, Antonio Francesco 

Zodiac Obliquo [with:] Diferae di 
Minuti in 100 Anni per causa della 
Stella Polar.

Publication
[?Florence, c. 1665].

Description
Two engraved paper dials with volvelles, 
both with moveable pointers. 

Dimensions
285 by 290mm (11.25 by 11.5 inches).

References
Wardington, Lord, “Sir Robert Dudley”, ‘The 
Book Collector’, 52, pp. 199-211 and 53, pp. 
317-355, 2003.

The only known examples of instruments made 
for an unpublished quarto edition of ‘Dell’ 
Arcano del Mare’
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An engraved perpetual calendar, fitted with two wooden volvelles 
(or “rundles”, as Seller seems to have called them) each with its own 
engraved dial to adjust month and date, the whole framed in softwood 
and glazed in almost certainly its contemporary frame. 
 The engraving, seemingly of Seller’s own design as he adds his 
initials at the lower corners as well as his imprint, is a fine example of 
seventeenth century English work, with figures representing the ruling 
planets, as well as conventional figures for death and escaping time, 
cornucopia, and a winged heart pierced by a sword, which here appears 
to be used as a symbol of the possibility of repentance. The days of 
the week are furnished with their planetary symbols, with Wednesday 
lacking Mercury’s hat-wings at the top (without which it is identical to 
that for Venus). A later attempt has been made to correct this in pencil, 
but unfortunately the wrong symbol (that for Venus) has been corrected.
 Seller’s published pamphlets and almanacs (c.f. B.L. 532.a.6) 
describe the uses of the “perpetual almanacks of several contrivances”, 
for which he advertised and furnished such additional aids as tables of 
sunrise and sunset, the length of days, significant anniversaries, new 
moons, tide tables and so forth, as well as “a table shewing what planets 
rule every hour of the day and night ... by this table you may perceive that 
ye sun governs ye first hour after sun rising on Sund [Mars] ye second ...”. 
Of a similar device to the present one he notes “the uppermost of which 
rundles after it is once set must be moved every week and it will shew you 
the day of the month through the uppermost hole ...”. 
 Seller led a remarkable life, not least in having survived 
being found guilty of high treason at the Old Bailey in 1662. He 
was eventually pardoned and went on to become one of the leading 
mapmakers of his day, the first (as Pepys pointed out) to break the 
Dutch monopoly in the provision of sea charts, attempting a national 
survey, and founding the Merchant Taylors’ school of mapmakers. He 
was also the author of ‘Practical Navigation’ (1669). He had originally 
been an instrument-maker and to the end of his days continued to 
manufacture and provide a complete range of compasses, cross-staves, 
scales, quadrants, astrolabes, dials, calipers, circumferentors, theodolites, 
protractors, survey chains, rods, gauges, dividers, sectors, telescopes, 
prisms, spectacles, and much else besides (advertisement in BL Maps 
8.c.5). It would appear that, apart from a fragment of a marine compass 
in the Museum of the History of Science, Oxford (noted by Webster), 
and a brass dial in our catalogue IV (item 13) no examples of his work 
in this field are known to survive. The present example, although among 
the least technically demanding of all his output, would appear to be a 
unique complete and working survival of the scientific and cartographic 
work of a figure of the first importance in seventeenth century London.

SELLER, John 

[A Perpetual Calendar]. 

Publication
[London], John Seller, [c. 1680].

Description
Copper line engraving on paper, mounted on 
card and fitted with a wooden back and two 
wooden “rundles” with revolving dials, the 
whole framed in softwood and glazed, with 
an eyelet for hanging. Frame a little rubbed, 
the engraved surface with some minor 
discolouration and some minimal wear, but 
the whole in perfect working order. 

Dimensions
(engraved surface) 200 by 125mm 
(approximately 7.75 by 5 inches).

A possibly unique survival of a complete 
working paper instrument by John Seller
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VOOGHT, Claes Jansz after Jan 
Jansz Stampioen, the Younger 

Onderwysing van’t Gebruyk 
des Hemels Pleyn Waar op de 
starren des hemels na ‘t oogh in 
‘t plat gestelt zyn[.] Tot nut en 
vermaak van alle liefhebbers der 
wiskonsten.

Publication
Amsterdam, Johannis van Keulen,
[c. 1680-1696].

Description
Large engraved celestial chart with a 
rotating printed paper ring on an off-
centre axis to indicate the part of the sky 
visible at any date and time and to make 
a variety of celestial calculations, all for a 
latitude of 52 degrees (the Netherlands). A 
string with two beads serves as a pointer 
for aligning the scales in the stationary 
and rotating parts, with engraved 
instructions also by Vooght, the whole 
coloured by a contemporary hand and 
mounted on contemporary boards covered 
with marbled paper, apparently by the 
publisher, so that it can be folded in half 
for carrying. 

Dimensions
566 by 665mm (22 by 26 inches); chart 
325mm (13 inches) in diameter.

References
Bierens de Haan 5117?; Bom, Bijdragen 
... Van Keulen, appendix B, p. 21?; Cat. 
NHSM, p. 640; E.O. van Keulen et al., 
‘In de Gekroonde Lootsman’, item 4 & 
illustration between pp. 64 & 65 (NHSM 
copy); Koeman IV, Keu 28, map 6, p. 5 & 
p. 370, item 272 (without volvelle); Tiele, 
Land- en Volkenkunde 593 note; De Vries, 
et al., ‘Van Keulen Cartography’, p. 207, item 
240; Warner, p. 260, items 1 & 1a; Adler 
Planetarium on-line database A-286; cf. 
v.d. Krogt, ‘Advertenties’ 130 (1696 ed., 
pub. by Loots); not in BMC Printed Maps; 
Cat. Nat. Mar. Mus.; Nordenskiöld; Zinner, 
Astron. Instrumente; NCC/Picarta; OCLC 
WorldCat. 

The first state of a rare separately-published star 
chart in contemporary colour

Vooght’s rare star chart and astronomical calculator, here separately 
issued in portfolio form and in its first state. 
 The chart shows the stars visible from 52 degrees latitude in a 
polar equidistant projection, with a rotating volvelle or rete to indicate 
the part of the sky visible at a particular moment. The circular border 
around the sky image and the outer part of the volvelle include scales 
with several kinds of data so that the chart can be used for various 
purposes. One can use the string to align the time in the volvelle with 
the date in the border of the chart, so that the part of the sky visible 
at that moment appears inside the volvelle. The chart with its volvelle, 
scales and string can also be used to calculate times for the rising and 
setting of constellations at various dates (or to calculate the present 
time based on the position of the stars). Fifty-three constellations 
are numbered quarter by quarter (15, 9, 14, 15), with a Dutch key 
identifying them in each corner and a French and an English translation 
in strips of panels at the head and foot. The instructional text, describing 
six “proposals” (the first explaining the different scales, etc., and the 
others giving examples of the use of the chart), stands to the right of the 
chart itself, and with the text were printed together from a single plate. 
If the ring is turned with 12 midnight to the right, the boards can be 
folded to each other like a portfolio, protecting the chart and making 
it easier to carry. It appears to have been published in this form, for 
the copy at the Dutch Maritime Museum in Amsterdam is similarly 
coloured and mounted to make a similar marbled portfolio.
 The only other complete copies we have located, at the 
Boerhaave Museum in Leiden and the Adler Planetarium in Chicago, 
are also in portfolio form. Though designed for use at a latitude of 52 
degrees, the text suggests it remains accurate from 49 to 55 degrees, 
which would allow its use through much of northern Europe.
 Although astrolabes had long used a rotating off-centre ring to 
denote the part of the sky visible at a given time, such a ring combined 
with a planispherical star chart (like the cardboard or plastic star 
finders still popular today) often is supposed to be a nineteenth-century 
invention. Jan Jansz. Stampioen’s 1664 chart seems to be the earliest 
well-documented chart of this kind, though some suppose his father’s 
‘Coelestum Planum’, mentioned in a 1619 patent and documented in 
1621, was such an instrument, and Kepler’s son-in-law, Jakob Bartsch, 
is also said to have made something similar. Vooght clearly based his 
chart on Stampioen’s 1664 edition, published by Hendrik Doncker with 
text by Dirk Rembrandtsz. van Nierop. Neither it nor the 1684 version 
(also apparently published by Doncker) is known to survive (unless the 
latter was the chart alone, without volvelle or instructive text), so that 
Vooght’s version in its present first state is the earliest known example. 
Comparison with a c. 1722 edition printed from Doncker’s original 
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plate suggests that Vooght followed Stampioen closely, with the same 
53 constellations (the latest introduced by Mercator and Plancius in the 
sixteenth and early seventeenth centuries) and the text in the corners 
describing them copied word for word and line for line.
 In 1678/79 Van Keulen (1653/54-1715) set up at the address 
in the present chart (at the sign of the Crowned Pilot, opposite the New 
Bridge) and in 1680 he and Vooght (c. 1637?-1696) began to publish 
their charts with the privilege granted then, and re-granted to cover the 
years 1695 to 1710. The chart in its present first state must date between 
1680 (since it notes the fifteen-year privilege) and 28 August 1696 (four 
months after Vooght’s death), when Johannes Loots described Vooght’s 
chart as new in an advertisement for his edition, also separately issued. 
His instructional text (by Simon van de Moolen, not mentioned in 
the advertisement) appears on a separate slip pasted over the engraved 
text, so his edition must be later than Van Keulen’s. The present chart, 
moreover, makes no reference to Vooght’s 1696 death. The chart is also 
mentioned in a list of Van Keulen publications in the ‘Zee-Fakkel’ (Bom, 
not specifying the edition), though supposedly including Spanish text, 
presumably for the constellations (Bierens de Haan probably based his 
description on the same advertisement). The instructional text notes 
that the stars are depicted in accordance with the year 1700 (“na haar 
waare stand en rangh afgebeeld, zijnde geschikt na ‘t Jaar 1700”), but 
such charts were often calculated for a round-numbered year a few years 
in advance. The chart later appeared in some copies of Van Keulen’s 
atlases, though without volvelle in the only example we have located: 
his 1708/09 ‘Zee-Atlas’ (part I) at the Dutch Maritime Museum in 
Amsterdam (Koeman IV, Keu 28, map 6: De Vries appears to err in 
citing a copy in Koeman IV, Keu 110B, the 1709 ‘Zee-Fakkel’ at the 
Amsterdam University Library; and the Cat. NHSM , p. 50, errs in 
citing a copy in a 1684 edition of the ‘Zee-Atlas’). Thiele reports a copy 
in a 1681/1686 atlas, not now located. In numerous Van Keulen atlases 
from 1682 to 1695, Koeman reports two versions of a different celestial 
chart, but not this one. 
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This rare work by the mathematician Jean Oursel is a mixture of 
astronomy and astrology. As well as providing information on the 
calculation of the phases of the moon (with the use of a volvelle) and 
the measuring of time (by the use of a sundial), the work also covers 
the effect of the moon’s phases upon a person’s health and provides a 
perpetual calendar for the calculation of religious feast days.
 Little is known of the mathematician and publisher Jean 
Oursel, although a brief view of the other works published around the 
time give a sense of his interests: in 1678 he published two works, one on 
the cures for numerous illnesses, the other an introduction to astrology; 
in the same year as he published the present work, he also published a 
book on the prophecies of Nostradamus. One should not confuse him 
with his son, Jean Oursel (1672-1727), who was a publisher and poet 
working in Rouen.

OURSEL, Jean 

Le grand Guidon et Tresor 
Journalier des Astres pour le 
cours des temps et diverses 
saisons de l’annee.

Publication
Rouen, Jean Oursel, [c. 1680].

Description
Quarto (230 by 190mm), title in red and 
black, 32pp., 2 volvelles, tables, and several 
illustrations within the text, brown paper 
covers.

Astronomy and astrology
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An early representation of global time zones.
 To the centre of the broadside is a circle comprising two 
semicircles, one coloured yellow and marked ‘Tag Stunden’ (Day Hours), 
and the other with close engraved lines ‘Nacht Stunden’ (Night Hours). 
Surrounding the circle are two sets of Roman numerals I-XII marking 
out 24 hours, i.e. a whole day. The first set begins at one o’clock and 
ends at six o’clock, while the second begins at seven o’clock and ends 
at 12 o’clock. From each hour and half hour radiates several names of 
cities within the same time zone (or latitude). For example, midday 
lists Hamburg (in capital letters, as the place of publication) as well as 
Ulm, Genoa and Tunis. Whilst it is midday in Hamburg, it is 11am in 
London, 8.30pm in Peking, and 5.30am in Havana. The outer border 
comprises a depiction of the world. Atop the world sits Hamburg, and as 
we continue clockwise round the globe, we take in the Middle East and 
Alexandria at 2.30pm, Central Asia and Samarkand at 5pm, Nanking 
and China at 5.30pm; at midnight we cross the Pacific and land in 
the New World at 2am; we reach New Sweden (Nova-Svecia) on the 
Delaware River at 6am, and are safely back in London by 11am.
 The last line of the text, below the engraving, suggests the 
broadside was accompanied by some text and was sold as a supplement 
to a book or, more probably, a periodical. The example in the 
Staatsbibliothek in Berlin was probably part of a rare magazine ‘Gröste 
Denkwürdigkeiten der Welt Oder so genannte relationes curiosae’ by 
E.H. Happel.
 Rare. We are only able to trace two institutional examples: 
those in the Herzog August Bibliothek in Wolfenbüttel and in the 
Staatsbibliothek in Berlin.

[Anonymous] 

Der Grosse Stunden-Weiser aller 
Länder auff der gantzen runden 
Erd-Kugel.

Publication
Hamburg, [c. 1680].

Description
Hand-coloured woodcut broadsheet, some 
minor loss to old folds, backed on Japan 
paper. 

Dimensions
435 by 350mm (17.25 by 13.75 inches).

Time zones
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Vincenzo Maria Coronelli (1650-1718), a Franciscan monk, was the 
official cosmographer of the Venetian Republic and founder of the 
first modern geographical society: ‘Gli Argonauti’. He earned his great 
reputation by the exactitude and the beauty of his maps and globes. In 
his celestial globes, he designed 83 constellations and a catalogue of 
1,902 stars. Of his terrestrial globes, Stevenson says that he omitted 
nothing of interest to geographers, navigators and explorers:
 “He added a rather unusual number of legends, explanatory and 
informative in character, but never seemed to crowd the space which he 
had at his disposal. So exquisitely engraved were his maps that he was 
able to avoid the appearance of confusion noticeable on other globes of 
the century”.
 The ‘Libro dei Globi’ forms Part Ten of Coronelli’s geographical 
opus that he published under the general title ‘Atlante Veneto’. Of this 
book of globes Armao knew one edition of the 1697 and one of 1705, 
each recorded in only two examples. More recent work by Wallis has 
revealed intermediate stages between those listed by Armao, comprising 
variations in dedicatory texts, or the inclusion of new peripheral material 
added to each copy more or less at random in the large stock of plates 
from Coronelli’s inventory. 
 Only ten institutional copies of the ‘Libro dei Globi’ are recorded, 
each representing a bespoke selection of plates available when each was 
made up, with versions published with between 135-169 plates and no 
two examples exactly the same. The gores often overlap and duplicate 
large areas of engraved surface (a device presumably deployed to make 
the globe-maker’s life easier), and so it was not always necessary for an 
example to have every sheet. The present work has 152 leaves and, if 
joined, would form nine complete globes (two, four, 18, and 42 inches 
in diameter in both terrestrial and celestial hemispheres, including polar 
calottes, and a concave 42 inch celestial globe composed of counterproof 
gores).

A magnificent complete set of Coronelli’s globe 
gores, including a set of counterproof images for 
a 42 inch concave celestial globe

CORONELLI, Vincenzo 

Libro dei Globi. Globi del P. 
Coronelli [manuscript title within 
engraved border].

Publication
Venice, [Girolamo Albrizzi for Coronelli, 
c. 1697-1701].

Description
Folio (490 by 340mm), 160ff., two 
“argonauti” plates, engraved title with 
title in manuscript, “argonauti” plate, 
double-page engraved dedication to Louis 
XIV, two plates of globe furniture, and 152 
engraved plates of terrestrial and celestial 
globe gores, equatorial rings, and globes 
(6 folding, 21 composed of two joined 
half-sheets), including a suite of counter-
proof images for the large celestial 
gores, engraved portrait of Coronelli, 
contemporary speckled calf re-backed.  

Dimensions
487 by 346mm (19.25 by 13.5 inches).

References
Wallis, H., preface to Coronelli ‘Libro 
dei Globi’, pp. xx-xxi; Armao, ‘Vincenzo 
Coronelli’, nos. 59 & 60, and p. 237; 
Stevenson, ‘Terrestrial and Celestial 
Globes’ II, pp. 98-120; Wallis, H., ‘Coronelli 
Libro dei Globi’, Der Globusfreund Nr. 
18/20, May 1970, pp. 390-394. 
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 The concave celestial globe is of particular interest, and only 
appears in a few examples of the first edition. The first mention of 
Coronelli’s concave globes is recorded in a speech by Sr. Carlo Malavista, 
given to the Accademia Fisico-Matematica in 1692, who commented on 
the difficulty of using a celestial globe: “as we stand on the earth the sky is 
above us and we observe it concave and not convex”. Yet it was accepted 
convention to depict the heavens on a celestial globe as they would appear 
to an observer beyond the heavens. In order to combat this, Malavista 
went on to say that the Accademie had fitted Coronelli’s celestial globe 
gores in a concave form. Coronelli had produced his new concave globe 
by “counter-proof printing”, that is by pressing an additional sheet of 
paper against a freshly made print to create a reverse image.
 Rare. There are seven known institutional examples of the first 
edition, which have been dated between 1697 and 1701. The majority of 
examples differentiate from the second edition of 1705 (of which there 
are three institutional copies) in two distinct ways: first, the 1697 edition 
has the title in manuscript, which is replaced by a printed title in the 
later edition; and second, in the way the large terrestrial gores are treated. 
The gores themselves were far too large for the size of the book, a 
problem Coronelli overcame by splitting the plates at the Tropics. In the 
first edition this was done by masking part of the plate he did not wish 
to print with paper. Hence on the present example, on only three sides of 
the gore is the plate mark visible. The plates for the second edition were 
cut at the Tropic, thus rendering a complete plate mark.
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An extremely rare survival of an illustrated and priced broadside sales 
catalogue advertising the diverse scientific and drawing instruments 
manufactured by Domenico Lusvergh in Rome. Lusvergh, who inherited 
the family instrument-making business in 1689 from Giacomo (his 
uncle or grandfather), offers complete sets of astronomical, perspective, 
drawing and surveying tools, telescopes of various sizes, an adaptation 
of Galileo’s proportional compass and, on a separate sheet, a quadrant 
and a set of decorative brass fittings available for the instruments. This 
ephemeral document, of which no other copy with the quadrant sheet 
has been traced, provides important contemporary evidence of the 
pricing, marketing and use of a wide range of instruments used by artists, 
surveyors and scientists. 
 Among a large assortment of artists’ drawing instruments, the 
advertisement prominently illustrates Giacomo Lusvergh’s innovative 
adaptation of Galileo’s proportional compass, which was the subject 
of a pocket-sized “user’s guide” produced by Domenico in 1698, ‘Di 
Galileo Galilei Il compasso adulto per opera di Giacomo Lusvergh’ 
(Rome, Domenico Antonio Ercole, 1698). One of several seventeenth-
century versions of Galileo’s useful tool, Giacomo had modified the 
design of the instrument to follow the general trend of the late 1600s, 
significantly reducing its size and eliminating the quadrant so that 
it could fit into the pocket case of a variety of drawing instruments. 
This facilitated portability, an important requirement as the market for 
the instrument increased and diversified, becoming “standard issue” 
for surveyors, engineers and artists with the need to perform quick 
calculations. The large image on the broadsheet, depicting the front and 
back of an instrument signed by Domenico in 1698, may have been 
originally engraved for the “user’s guide.” The little-known quadrant 
plate was engraved even earlier; the instrument is signed by Giacomo 
Lusvergh and dated 1668, exactly as seen in the price list. The broadside, 
while undated, presumably was produced either as an insert for the 
small-format guide or as a promotional leaflet in the first decades of the 
eighteenth century. Traces of a cancel slip are evident on the leftmost 
compass, appearing to cover existing text on the original copper plate 
prior to printing.
 The engraved text on the broadside comprehensively lists 
Domenico’s merchandise, including the prices in scudi. The quadrant 
plate is the first item listed for sale, the compass is the second. In the 
lower corner of the broadsheet, a smaller compass, made by Giacomo 
in 1686, is offered with a set of silver instruments. These are the only 
instruments illustrated, and the first two plates are explicitly mentioned 
in the main list: “la carta stampata.” Domenico offers a variety of 
drawing instruments either singly or in packages. Included among 
them is a parallelogram, described by Christopher Scheiner in 1631, for 

LUSVERGH, Domenico and 
LUSVERG [LUSVERGH], Jacobus 
[Giacomo] 

Notta delli Stromenti Piu Generali. 

Publication
[?Rome, c. 1698].

Description
Two small folio-sized engraved 
broadsheets each composed of two 
engravings measuring approximately 245 
by 180mm, lightly foxed with broader faded 
stains on text plate, slight tears to edge 
and folds, not affecting text or images, ink 
residue and a diagram on the verso of the 
compass plate.

Dimensions
320 by 445mm (12.5 by 17.5 inches).

References
Not in ICCU, DigiBib, Bedini, Daumas, 
Gunther, or Boffito. For information on 
the Lusvergh family of craftsmen see: 
Tabarroni, Giorgio, “Una Sfera Armillare 
di Domenico Lusverg nella Specola di 
Bologna,” Coelum, vol. XXII, (1954); and 
Todesco, P., “La famiglia Lusverg dal 
‘600 all’800,” “Memorie della Società 
Astronomica Italiana” 66 (1995), pp. 895-
901; cf: www.mhs.ox.ac.uk/geometry/
cat18.htm.

Lusvergh’s sales catalogue of artists’ drawing and 
optical instruments, including Galileo’s Sector
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making copies of drawings or manipulating proportions in drawings. 
A list of 21 different instruments, all priced individually, are offered as 
a group in a “stuccio di segrino”, a case costing 6 scudi, for a total of 
198.50. Several sets of brass instruments by the Lusverghs, comprising 
anywhere from eight to several dozen instruments, survive in their 
original cases in the Medici collection of scientific instruments (now 
the Istituto e Museo di Storia della Scienza, Florence). The Museum 
of the History of Science, University of Oxford, possesses an example 
of the quadrant fitted with the ball and socket joint and brass bosses as 
advertised on the broadsheet.
 Domenico Lusverg(h) [or Lusuerg] (1669-1744) was either 
the grandson or nephew of the renowned Modenese instrument maker 
Giacomo/Jacopo Lusverg(h) (c. 1636-1689). Giacomo had an active 
workshop in the Piazza of the Collegio Romano between 1672 and his 
death in 1689, at which point, Domenico took over the business. 
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Tuttell based his cards on three educational sets of playing cards produced 
by Joseph and James Moxon during the latter years of the seventeenth 
century. James Moxon, recognizing Tuttell’s expertise in practical 
mathematics, asked him to help with the revisions of his father’s very 
popular book ‘Mathematics Made Easie’ which was republished in 1701.
 The first issue of the present set included an advertisement 
engraved on the king of clubs but here in the second issue it has been 
re-engraved to form a card on ‘Building’. The ace of spades, however, still 
retains Tuttell’s name in a list ‘Bookes & Instrumts. for Navigation’ in an 
almanac of 1701.
 The cards are more detailed than similar examples from this 
period in that the mathematical instruments and their uses can be 
identified easily. The set thus constitutes a remarkable pictorial trade 
catalogue of the period.
 According to Wilshire, Chatto, writing in 1848, states “the pack 
of mathematical cards by Thomas Tuttell … [was] designed by Boitard 
and engraved by J. Savage”.
 Rare. Of the first series, only one complete set, the Ortiz Patino 
set, is known. Two sets (both incomplete) are held at the British Library 
(31 cards E177) and UCLA (44 cards); complete sets of the second series 
are held at the New York Public Library and British Library (E67) with 
five further cards at the British Library. We are also aware of a further 
complete set in a private collection in Edinburgh.

[TUTTELL, Thomas] 

Mathematical Cards. 

Publication
[London, John Lenthall, c. 1700-1718].

Description
Second issue. A set of 52 engraved 
playing cards, each with a cartouche 
surrounded by tools specific to a particular 
mathematical instrument above a view 
of the tool as used in practice, and an 
explanation of the card’s subject.

Dimensions
90 by 58mm (3.5 by 2.25 inches).

References
Crom, Theodore, ‘Trade Catalogues 
1542-1842’, Melrose, Florida, 1989, p. 53; 
Wayland, V. & H., ‘Playing Card Society 
Journal’, vol 2, number 3, item VII, 1973; 
Wilshire E177.

One of the earliest illustrated trade catalogues 
and a fascinating glimpse into the use of 
scientific instruments at the beginning of the 
eighteenth century
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A calendar for the years 1710-1736.
 The presentation copy of this perpetual calendar was made for 
King Louis XIV and kept in his personal cabinet, “Presenté au Roi le 13 
Janvier 1710 et se conserve dans le Cabinet de sa Majesté”. The present 
example is dedicated to Louis Nicolas Le Tonnelier de Breteuil, Baron 
de Breteuil et de Preuilly, the Introducer of Ambassadors and foreign 
Princes to the King. The circular calendar is surrounded by figures of the 
Four Seasons, and shows the phases of the moon, new moons, age of the 
moon and dates of the month. The two smaller dials add information on 
years, solar cycles, months, zodiac signs, feast days, length of the day, etc.

[Anonymous] 

[Perpetual Calendar] Cadran 
Annuel de Cabinet.

Publication
Paris, se vend à Paris chez l’Auteur rue 
de Grenelle quartier St Honoré. Et chez 
Limosin rue de Gesvre au grand Coeur Avec 
Privilege du Roi, 1710.

Description
Engraving in fine original hand-colouring 
heightened with gold and silver, mounted 
on cardboard as issued, three moveable 
volvelles.

Dimensions
410 by 280mm (16.25 by 11 inches).

A perpetual calendar fit for a king …
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A fine broadside illustrating the so-called “Leiden Sphere,” engraved by 
Pieter Van der Aa.
 The Leiden Sphere, a mechanical armillary sphere or orrery, 
was built around 1670 by the clockmaker Steven Tracy, for the mayor of 
Rotterdam, Adriaen Vroesen. It is among the earliest and most elaborate 
mechanical planetaria to be operated by a clockwork mechanism. The 
device depicts the Copernican solar system, in which the Earth and 
the other planets revolve around a stationary sun. In order of distance 
from the sun, the sphere includes Mercury, Venus, the Earth (with its 
moon), Mars, Jupiter with the four Galilean satellites, and Saturn. The 
mechanism in the base of the sphere regulates an accurate representation 
of the orbital periods of each of the planets and their inclined orbits 
around the sun.
 In 1710, this magnificent piece was given to the University of 
Leiden, where it could be seen in operation for more than a century. 
Tracy incorporated two vertical brass rings (1.5 meters in diameter), 
which support a wide ecliptic (28.6 cm) composed of embossed 
constellation figures cut from sheet brass and mounted in rectangular 
frames. The sphere sits on a wooden cube (84 cm high). A 13 centimetres 
clock-face at the top of the pedestal displays the time and slot apertures 
indicate the day, month and year.
 The sphere was the first such device to incorporate a geared 
model of Jupiter’s system. The basic design is similar to that of the 
RØmer-Horrebow ceiling planetarium, but with a number of important 
additions, including the incorporation of offset cams to give the model 
planets a Keplerian motion similar to those on the Rittenhouse orreries. 
The Saturn cam is inclined, whereas for the other planets (other than 
Earth), the cams are horizontal.
 Following receipt, the sphere was thoroughly overhauled by the 
Den Haag clockmaker Bernard van der Cloesen. The Leiden Sphere still 
resides in Leiden in the Museum Boerhaave.
 The illustration provides an excellent depiction of the sphere, 
although it omits the eccentric collars, but adds a ring for the celestial 
equator and a spindle that passes upwards through the sun. There are 
apparently two editions of the broadside, one in French and Dutch (the 
present example) and one in English and Dutch. Both are exceedingly rare.

AA, Pieter Van der

Sphaera Armillaris Copernicana ... 

Publication
Amsterdam, 1711.

Description
Hand-coloured engraved broadsheet. 

Dimensions
500 by 380mm (19.75 by 15 inches).

Fine broadside illustrating the so-called “Leiden 
Sphere” - the first mechanical model of a 
Copernican solar system
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Jean Pigeon d’Osangi (1654-1739) was one of the leading scientific 
instrument makers in Paris during the early eighteenth century. He is 
known to have made instruments for Louis XIV, and dedicated this 
planisphere to Philip II, the Duke of Orleans (1674-1723), two years 
before he became Prince Regent. Pigeon was not only a celebrated 
master instrument-maker but also a versatile artist, whose life was 
written up in detail by his daughter, Marie-Anne-Victoire Le Guay in 
her biography of him, ‘Le méchaniste philosophe’ (1750). In the early 
eighteenth century Pigeon became famous as the inventor of the rotating 
armillary sphere operated by an integrated clockwork movement. His 
renown grew with the publication in 1714 of his treatise ‘Description 
d’une sphère mouvante’. Pigeon had made his first rotating armillary 
sphere in 1706 for Louis XIV; he would dedicate his second armillary 
sphere to the Duke of Orleans in 1714.
 The present instrument is dated 1713, and also dedicated to 
the Duke of Orleans. The title and dedication are surrounded by an 
elaborate cartouche featuring the coats-of-arms of the Duke of Orleans, 
several scientific instruments including an armillary sphere, a quadrant, 
a telescope, a pair of compasses, and two putti surveying the heavens 
through telescopes. As the title suggests, the instrument depicts a 
heliocentric universe in accordance with Copernicus. At the centre is 
the sun with each planet’s orbit delineated, from Mercury to Saturn, 
together with its title and planetary symbol. Between the orbits of 
Jupiter and Saturn are placed the signs of the zodiac, together with the 
orbital period for each planet through the zodiac and their aphelion (i.e. 
the point in their orbit where they are furthest from the sun). There are 
also letters placed upon each orbital path: ‘S’, ‘M’, ‘D’, and ‘A’; ‘A’ & ‘D’ 
mark the point of the planet’s ascension and declination, with ‘S’ and ‘M’ 
marking planetary nodes. 
 Rare. We are only able to trace one institutional example of the 
work, that in the Bibliotheque Nationale de France (FRBNF42097471).

PIGEON D’OSANGI, Jean

Planisphere des Planetes Selon 
l’Hypothese de Copernie avec 
leurs neuds leurs distance et 
leur exentricité. Presenté a son 
altesse Royale Monseignr. le duc 
Orleans. Par son très humble et 
très obeissant Serviteur J. Pigeon 
Mathematicien avec Privilege 
1713.

Publication
Paris, chez l’Auteur au premier 
appartement du S. Filio Limonadier Place 
Dauphine proche le Palais, 1713.

Description
Engraved planisphere, trimmed to within 
neatline, with minor loss to image, 
varnished. 

Dimensions
555 by 555mm (21.75 by 21.75 inches).

The Copernican solar system
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See item 22 for a discussion of Stampioen’s chart.
 The chart is here in its third state, but we have located no 
complete example of any earlier version. The Boerhaave Museum in 
Leiden has the chart without volvelle or instructional text, published 
by Doncker, but the 1664 edition described in Doncker’s advertisement 
clearly included the volvelle and instructional text. Perhaps the 
surviving chart is the 1684 version mentioned but not seen by Bierens 
de Haan, who provides neither a detailed description nor a source for 
his information. They and the present version (printed from Doncker’s 
plate c. 1722) seem to have appeared only as separate publications, hence 
their great rarity. The circular border around the sky image and the outer 
part of the volvelle include scales with several kinds of data so that the 
chart can be used for various purposes. One can use the string to align 
the time in the volvelle with the date in the border of the chart, so that 
the part of the sky visible at that moment appears inside the volvelle. 
The chart with its volvelle, scales and string can also be used to calculate 
times for the rising and setting of constellations at various dates (or to 
calculate the present time based on the position of the stars). Fifty-three 
constellations are numbered quarter by quarter (15, 9, 14 and 15), with 
a Dutch key identifying them in each corner. Calman’s instructional 
text, printed letterpress on a separate slip (495 by 185 cm) and mounted 
to the right of the chart itself, describes the different scales, etc., then 
presents nine “proposals” (giving examples of the use of the chart). If the 
volvelle is turned with 12 midnight to the right, the boards can be folded 
to each other like a portfolio, protecting the chart and making it easier 
to carry. It may have been published in this form, for the only other 
copy located, at the Adler Planetarium in Chicago, is similarly mounted. 
The marbled paper covering the portfolio, similar to Wolfe 33-35, was 
common in the Netherlands in the late seventeenth and early eighteenth 
centuries.
 In the plate of the star chart itself is engraved, “Auct. J. 
Stampioen. ‘t Amsterdam by Iochem Hasebroek” but Hasebroek’s name 
is larger and in a different style than the rest of the lettering, and one can 
see traces of an earlier name under it. Although the older name cannot 
be deciphered, one can see that “Hendrick Doncker” would fit (with 
traces of the H and Do, and marks where the ascenders to the d, k and k 
would have been), making it clear that the present chart is printed from 
Doncker’s original plate. Calman advertised his Amsterdam boarding 
school for calligraphy, mathematics, etc. in 1722, and Hasebroek (1682-
1756) is recorded as a sea chart publisher and instrument maker from 
1714 to 1743. 

STAMPIOEN, Jan Jansz the 
Younger, [and] Marten CALMAM 

Onderwys in ‘t Regte Gebruyk van 
het Hemels-Plyn strekkende tot 
nut en vermaak der liefhebbers.

Publication
Amsterdam, Jochem Hasebroek, [c. 1722].

Description
Large engraved celestial chart by 
Stampioen with a rotating printed paper 
ring (volvelle or rete) on an off-centre axis 
to indicate the part of the sky visible at 
any date and time and to make a variety of 
celestial calculations, all for the latitude 
of 52 degrees (the Netherlands), with 
letterpress instructions by Calman on a 
separate slip at the right. A string with a 
bead serves as a pointer for aligning the 
scales in the stationary and rotating parts, 
coloured by a contemporary hand and 
mounted on contemporary boards covered 
with marbled paper, apparently by the 
publisher, so that it can be folded in half 
for carrying. 

Dimensions
566 by 665mm (22 by 26 inches); chart 
325mm (13 inches) in diameter.

References
Koeman IV, p. 5 (no location noted; cf. p. 
153); Warner, p. 260, no. 1c (no location 
noted; cf. p. 247); Adler Planetarium on-line 
database A-259; cf. Bierens de Haan 4516 
(1684 ed., not seen: see his Bouwstoffen 
II, pp. 386 & 429 note 5); van Keulen, 
E.O. et al., “In de Gekroonde Lootsman,” 
item 4 & illustration between pp. 64 & 
65 (1680/1696 Vooght/Van Keulen ed.); 
not in BMC Printed Maps; Zinner, Astron. 
Instrumente; NCC/Picarta; OCLC WorldCat. 

The second known example of Stampioen’s star 
chart in fine contemporary hand-colour
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Johann Ludwig Andreae (1667-1725), globe maker, was born in 
Messtetten, Württemberg, and followed his priest father into Holy 
Orders in Tübingen. In 1711 he moved to Esslingen where he began 
to make globes. His work was part of the early eighteenth-century 
explosion of globe-making in Germany, centred particularly around 
Nuremberg, and which included such makers as Eimmart, Doppelmayr 
and Homann. He is known to have produced globes of 5½, 10, 12 
and 19 inches in diameter, having the construction carried out in the 
commercial centre of Nuremberg; he also appears to have been assisted 
in some way by the Rector of the Egidian Gymnasium there, Samuel 
Farber (1657-1716), whose name appears on the 19 inch globe. He 
was succeeded by his mathematician son, Johann Philipp (c. 1700-after 
1757), who also worked from Schwabach from 1734 onwards. 
 Andreae is only known to have produced two celestial 
broadsheets: the present charts. They are centred on the equatorial poles 
using a polar equidistant projection with geocentric orientation. The 
maps are influenced by Coronelli and could be bent into cones and 
viewed from the inside to give an illusion of the celestial vault.

ANDREAE, Johann Ludwig

[Pair of celestial charts on 
a conical projection]. [North 
equatorial pole to equator WITH:] 
Coniglobium hoc geminu ad 
Catalogum Fixaru celeberrimoru 
accurate delineavit Astrophilisq. 
primu in hac forma usui dedit. 
M. Johannes Ludovicus Andreae. 
Past Wurtembergensis Ao. 
1724 [South equatorial pole to 
equator].

Publication
Württemberg, 1724.

Description
A pair of engraved star charts of the 
northern and southern hemispheres on a 
conical projection, joined.

Dimensions
430mm diameter (each); approximately 
430 by 800mm joined.

References
Warner, Andreae 1A & 1B; cf: Stevenson, 
E.L. ‘Terrestrial and Celestial Globes’, New 
Haven, 1921, Fig. 118a; Dekker and van der 
Krogt, ‘Globes from the Western World’, pp. 
102-103. 

The celestial vault in paper
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A rare booklet and pamphlet advertising Georg Lowitz’s never-realized 
pair of 36-inch globes, with a scarce gore of the east coast of North 
America.
 The pamphlet advertising the globe, by Johann Franz, was first 
published in 1746 shortly after Lowitz had joined the firm of Homann’s 
heirs. The second advertisement, the booklet, was published some three 
years later and gives a detailed description of the progress of work on the 
large pair of 36 inch globes: the style of engraving, the mathematical and 
geographical problems encountered, and the numerous sources that Lowitz 
has drawn upon, most notably Henry Popple’s map of the 13 colonies, 
which he praises highly. Bound at the end of the text is a contract between 
the Cosmographical Society of Nuremberg and the Homann Heirs’ firm. 
It states that a down payment of 36 ducats has been made by the society 
for a pair of globes, advertised on 1 December 1749 (i.e. the present 
advertisement booklet), with 120 ducats being the final price. The text goes 
on to state that the finished globes would be ready 30 months from the 
date of the contract, and shipped to the society as long as the bill has been 
settled in full. However, the contract is not all that it would seem, as the 
Cosmographical Society in question was, in fact, founded by the Homann 
firm in 1746 (the date of the first advertisement). The contract was, 
therefore, little more than an elaborate ruse to garner orders on the back 
of fact that a contract was already in existence between the manufacturers 
and a “respectable” society. A third advertisement was issued in 1753, giving 
reasons for the delay in the publishing of the globes. In the end, however, 
the contracted work was never completed, with only the small set of five 
and a quarter inch globes (published in 1747) being produced by the time 
Lowitz left the firm in 1757. 
 The title of the globe gore reads: ‘Specimen Trigesimae sextae 
partis ex Globo Terrestri trium pedum Parisii’ or ‘A Specimen of the thirty-
sixth part of a three Parisian foot globe’. The gore itself covers the North 
American east coast from Nova Scotia to North Carolina, the Caribbean 
from Cuba to the Leeward Islands and the north coast of South America. 
The cartography, as Lowitz states in the booklet, is based upon the work 
of Danville, Charlevoix, Barriere, and Cadwallader Colden, among others; 
however, he reserves the highest praise for Henry Popple’s multi-sheet map 
of America: “la grande Carte de Popple merité le premiére rang”.
 Georg Moritz Lowitz (1722-1774) joined the Nuremberg firm 
of the Homann Heirs in 1746 and left in 1757 to become professor of 
mathematics at Göttingen University. His globes continued to be reissued 
by the firm, however, with editions appearing in 1779 and 1810. Lowitz 
moved to St Petersburg in 1767 to join the Russian service as a surveyor, 
and was murdered by Cossacks whilst working in the Volga region.
 Rare. We are only able to trace one institutional example with 
both the pamphlets together: that held by Strasbourg University Library.

FRANZ, Johann Michael  [and] 
LOWITZ, George Moritz

Homännischer Bericht von 
Verfertigung grosser Welt-Kugeln.
[WITH:] Description complete 
ou Second Avertissement sur 
les Grands Globes Terrestres et 
Celestes ...

Publication
Nuremberg, Au Bureau Geographique de 
Homann, 1746 and 1749.

Description
Quarto (270 by 210mm), 2f. letterpress 
pamphlet [together with:] 40pp. [1], 
diagram, and a globe gore, original paper 
wrappers, pamphlet loosely inserted. 
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The instrument takes the form of four volvelles over a circular scale, 
the central volvelle with an engraved face of the sun. These volvelles are 
designed to show the ecliptic with its twelve signs through which the 
sun travels in twelve months, to the circle of twelve hours, similar to the 
dial plate of an early clock, the hour-hand to the sun, and the minute 
hand to the moon: moving in the ecliptic, the one always overtaking the 
other at a place farther than it did at their last conjunction. This shows 
the motions and places of the sun and moon in the ecliptic on each day 
of the year perpetually and, consequently, the days of all the new and full 
moons from the years 1752 until 1800.
 James Ferguson, astronomer, instrument maker, lecturer, natural 
and experimental philosopher, was born in 1710 at Core of Mayen in 
the east-most corner of Banffshire. His father was a cottar and too poor 
to provide him with any formal education. However, his aptitude for 
learning soon became apparent. At seven, he learned to read by listening 
to his father teach the catechism to his elder brother. At ten, to earn his 
keep, he was sent to tend sheep for a neighbouring farmer, and what 
little spare time he then had was devoted to his developing interest in 
astronomy, making maps of the stars using beads and thread.
 Undaunted by the lack of access to books in his younger years, 
he set about discovering the principles of mechanics for himself, making 
models of the machines he saw, including a weight-driven wooden clock 
with a broken bottle chime ‒ the only materials he had available. The 
clock kept quite good time, so he attempted to make a watch ‒ the size 
of a cup ‒ but getting it to work proved beyond the limits of wooden 
wheel and whalebone spring technology.
 This extraordinary ingenuity became known to the 
neighbouring gentry, who gave him some help to improve his knowledge 
of mathematics and drawing. For a time he was employed by Sir James 
Dunbar of Durn, and it was while staying at Sir James’s house that he 
painted the two gate stones: one as a terrestrial globe and the other as a 
celestial map. While there he was introduced to Lady Dipple, Sir James’s 
sister, who assisted him in going to Edinburgh, where he supported 
himself for some years drawing miniatures. 

FERGUSON, James

The Astronomical Rotula Shewing 
the Change and Age of the Moon, 
the Motion of the Sun, Moon and 
Nodes, with all the Solar and 
Lunar Eclipses.

Publication
[London, c. 1750-60].

Description
Circular scale with four volvelles, engraved 
by J. Mynde. Second edition, re-engraved 
from the first from the change of stile in 
1752.

Dimensions
440 by 370mm (17.25 by 14.5 inches).

References
Millburn, pp. 21, 120, and 293.

The wheelwright of the heavens
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 After returning north to Inverness to find work, an 
astronomical rotula that Ferguson had produced was sent to Professor 
Maclaurin in Edinburgh, who immediately recognized Ferguson’s ability 
and gave him encouragement and assistance. In 1743 Ferguson was 
able to go to London, where he was introduced to the Royal Society 
and published astronomical tables and lectures. He also gave lectures in 
experimental philosophy, and was heard by George III, then Prince of 
Wales, who afterwards gave him a pension of £50 a year. 
 In 1763 he was chosen a fellow of the Royal Society, without 
the usual fees. Ferguson’s influence extended widely in his own lifetime: 
he was the first to form a nebular theory, Thomas Paine mentioned 
him in his publication ‘The Age of Reason’, and William Herschel 
studied astronomy from his books. However, it is, perhaps, as one of the 
first popularisers of science that his main influence was felt. Ferguson 
created a number of orreries and machines to illustrate his lectures, and 
published several books and paper instruments including: ‘Astronomical 
Tables and Precepts’ (1763); ‘Introduction to Astronomy’ (1769); 
‘Astronomy Explained’ (1772); ‘Lectures on Mechanics, Hydrostatics, 
Pneumatics, and Optics’ (1772); ‘Select Mechanical Exercises’ (1773); 
‘The Art of Drawing in Perspective’ (1775); and ‘An Introduction to 
Electricity’ (1775).



134 daniel crouch rare books catalogue vi 135 daniel crouch rare books catalogue vi

A rare perpetual wall calendar with two volvelles, produced for the 
Dutch market, displaying the month “Maende”, days of the week “Tage”, 
date, Zodiac signs “Loop van de Sonne”, time of sunrise and sunset “De 
Opgaende Sonn ten ... Uren De Nedergaede Sonn te ... Uren”, length 
of day and night in hours “Langhte van den Dage … Langte van de 
Nagt”, and important feast days for the month “De Heylig Daghen”, in 
accordance with the volvelle settings. 
 The instrument maker, Veit Balthasar Henning (1706-1762), 
also published an important illustrated instrument book in Nuremberg 
in 1756, ‘Sammlung nützlicher Machinen und Instrumenten nebst deren 
Erklärung aus dem Französischen, Englischen und anderen Sprachen 
ins Teutsche übersezt’, which went through several editions, all of which 
are rare.

HENNING, Veit Balthasar 

Eeuwig Durenden Almanach. 

Publication
[Nuremberg, Veit Balthasar Henning, c. 1750].

Description
Wall calendar, consisting of a base and two 
volvelles fastened with wooden spindle, 
hand-painted and varnished engraving 
with floral motives and two climbing lions 
at the top and the motto “Omnes continet 
unus” (One contains all) at the bottom, 
mounted on pasteboard, affixed to wooden 
mount, a few minor cracks to surface. 

Dimensions
345 by 200mm (13.5 by 7.75 inches).

References
Thieme - Becker 16, p. 408; cf. Zinner, p. 372.

A Dutch calendar
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A rare trade card advertising the scientific instrument firm of Heath and 
Wing.
 What is striking about the text upon the card is the absence 
of the phase “scientific instrument”. The instruments that the firm 
made and sold are referred to as “mathematical and philosophical”, i.e. 
for the aid of mathematical calculations and for use in experimental 
philosophy (what we would now understand as physics). The use of 
the phrase “scientific instrument” would not be coined until the mid 
nineteenth century. One should also note the phrase “Also the best 
Black lead Pencils and Books of the Use of Instruments” on the card. 
“Heath and Wing signaled the importance of printed literature related 
to instruments in the period; indeed, a number of prominent makers 
and sellers were engaged in producing and purveying books as well 
as instruments” (Taub). To the sides and below the text are images of 
scientific instruments, including a barometer, an armillary sphere, and a 
theodolite.
 Thomas Heath (fl.1714-65) was one of the most notable 
instruments makers of the first half of the eighteenth century. He was 
joined in partnership in around 1740 by the younger Tycho Wing 
( Jnr.) (fl.1731-81), a member of the notable family of mathematical 
practitioners, of whom the earliest was Vincent Wing (1619-1668).

MILLER, J[ohn] S[ebastian] 

Heath and Wing near Exeter 
Exchange in the Strand, London. 
Make and Sell all Sorts of 
Mathematical and Philosophical 
Instruments Accurately 
finished according to the best 
Improvements of ye most eminent 
Professors: Also the best Black 
lead Pencils and Books of the Use 
of Instruments.

Publication
[London, 1751-1767].

Description
Engraved trade card.   

Dimensions
85 by 120mm (3.25 by 4.75 inches).

References
Whipple Museum, Wh.3546; Taub, 
Liba, ‘Introduction: Reengaging with 
Instruments’, History of Science Society, 
Isis, Vol. 102, No. 4, December 2011, pp. 
689-696. 

An engraved trade card for Heath and Wing
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An engraving of an astronomical clock depicting a Tychonic solar system 
by the leading Czech mathematician and instrument maker Johannes 
Klein. 
 Father Johannes Klein (1684-1762) joined the Jesuit order in 
1703 and taught mathematics, astronomy, and mechanics. From 1732 
until his death, he was Professor of Mathematics at the Klementinum, 
the leading seat of learning in Prague at the time. He is best known 
for the production of astronomical instruments, most notably of 
astronomical clocks. Among his most important works were two clocks 
produced in 1751 and 1752 and still housed in the Klementinum in 
Prague. The clocks depicted, respectively, a Tychonic (depicted in the 
present work) and Copernican solar system. 
 Ignaz Frey (1727-1790) was an engraver and artist working in 
Prague. Gottfried Dlabacz’s work on Czech artists, published in 1815, 
lists only four works by the artist: an astronomical clock depicting the 
Tychonic solar system (presumably the present work); another depicting 
a Copernican solar system; an engraving of the Archbishop of Prague; 
and an engraving of a religious scene.
 We are unable to trace any institutional examples.

FREY, I[gnaz] 

[Astronomical Clock].

Publication
Prague, 1751.

Description
Engraving, trimmed to within left neatline, 
minor loss to image lower to lower left. 

Dimensions
500 by 360mm (19.75 by 14.25 inches).

References
Dlabacz, Gottfried Johann, ‘Allgemeines 
historisches Künstler-Lexikon für Böhmen 
und zum Theil auch für Mähren und 
Schlesien’, Prague, 1815. 

An astronomical clock depicting the Tychonic 
solar system
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 “On 18 November [Ferguson] advertised in the ‘Bath Journal’ that he 
would begin a course of five astronomical lectures at Wiltshire’s Rooms 
on Monday 25 November, at 1p.m. Subscriptions were being taken in 
at Mr Leake’s and Mr Frederick’s bookshops, where “a Syllabus of the 
lectures may be seen”… In a footnote he mentioned that his “portable 
CARD-DIALS’ were sold at a shop in Wade’s Passage at a shilling 
each”. In a further advertisement he mentioned his card dials again, and 
also his “LUMINARIUM (a small portable instrument) for shewing the 
Day of the Month, Age of the Moon, Places of the Sun and Moon in 
the Heavens, and Times of their Rising and Setting every day of the Year 
for ever”; this was priced at 2s 0d. One of these devices was enclosed in 
his letter to [Hugh] Rose [Esq., of Geddes]. That particular example is 
no longer filed with the letter (at St Andrews University Library), but 
another, or possibly the same one, is at the Royal Scottish Museum in 
Edinburgh” (Millburn).
 Extremely scarce. We are only aware of one other example: that 
held by the Royal Scottish Museum in Edinburgh.
 For a discussion of the life of James Ferguson, please see item 34.

FERGUSON, James 

Luminarium. 

Publication
[London, c. 1751].

Description
Engraved astronomical instrument on card 
with internal rotating disc and two pointers 
on verso. 

Dimensions
75 by 75mm (3 by 3 inches).

References
Millburn, pp. 70, 292, & 300.

Ferguson’s ‘Luminarium’
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NAYLOR, Joseph

[Sheet entitled:] An Astronomicall 
and Chronologicall Clock, shewing 
all the most usefull parts of 
an Almanack. Io.S Naylor near 
Nantwich Cheshire. [Inset: 
Untitled Map of the Northern 
Hemisphere south to Cuba.]

Publication
Nantwich, Joseph Naylor, [c. 1752].

Description
Separately published broadside engraved 
map. 

Dimensions
629 by 385mm (24.75 by 15.25 inches).

References
Cf. Cheshire Sheaf, 5th Series, 1977/78, p.85.

Locations:

The Clock:
BM, G39/dc9; Registration number: 
1985,1005.1; Picture number: AN233605001. 
Illustrated in Thompson, ‘British Museum 
Clocks’, pp. 106-109.

The Broadsheet:
State 1: BM, G39/dc9
State 2: BM, Department of Prints & 
Drawings, BL, Maps *35.(1.): 
State 3: The present example.

John Naylor was one of an important school of clock-makers based in 
Nantwich, Cheshire, active from about 1725. By about 1740 he had 
relocated to London, and seems to have died there in 1752.
 It seems likely that, in about 1726, he designed a series of 
engraved metal plates that could be used to make a clock face, such 
as the example in the British Museum. In parallel, he must have 
published a second, near identical clock face, to be used as a promotional 
broadsheet for the clock, or as an instructional guide to the uses of the 
clock. While virtually identical, the promotional version has engraved 
hands over the face of the clock, so it could not be used to make up a 
working clock face, as the owner would have the mechanical, rotating 
hands and the engraved hands of the print.
 As he was principally a clockmaker, rather than a mapmaker, it 
is perhaps no surprise the geography is outdated. In fact, the cartography 
is largely based on John Carte’s astronomical clock of circa 1700; this 
would suggest that the engravings were first made in the early part of 
Naylor’s career, reinforced by the Nantwich address used, but no example 
of the broadsheet datable to this period has been traced and, until such an 
example has been found, this first state must be speculative (but likely).
 The British Museum has the first state of this promotional 
engraving, with the text at the top commencing “The Explanation March 
the first 1725/6 ...”, which was acquired with their example of the clock. 
 The British Museum also has a second state of the complete 
promotional engraving, with the text at the top revised, with the text 
commencing “The Explanation March the first 1750/1 ...”, evidently 
published to coincide with, and capitalize on, the British change-over 
from the Julian to Gregorian calendar. The British Library example is of 
the clock only, lacking the Sun God engraving and text.
 This example is the third state, with the Christian name in 
the imprint revised from ‘Jo.n’ to ‘Jos.p’ ( John Naylor’s successor Joseph 
Naylor), apparently also in 1752, and with the hand of the various dials 
in the border re-aligned.
 Joseph Naylor seems not to have been a clock-maker, but 
seems to have inherited a finished clock. In time-honoured fashion, he 
planned a lottery to maximise his profit on the inheritance. There is an 
accompanying booklet to launch the lottery entitled ‘An explanation 
of an Astronomical Clock …’ and, presumably, he re-engraved the 
broadsheet at the same time.

A previously unrecorded state of a rare 
promotional broadside for an astronomical clock
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Gilles Robert de Vaugondy (1688-1766) and his son Didier (c. 1723-
1786) were among the leading cartographers working in eighteenth 
century Paris. The father and son team were related to the great French 
cartographer Nicolas Sanson, whose grandson, Pierre Moulard-Sanson, 
was Gilles’s uncle. Upon the death of Pierre in 1730, Gilles acquired the 
large Sanson stock and, in 1734, was appointed Geographer to the King.
 The author of the present work was most probably Gilles, as 
the imprint has been engraved upon the meridian ring ‘A Paris chez Sr. 
Robert. Geographe ordinaire du Roi. Sur le Quai de l’horloge 1754’. His 
son Didier applied his imprint via a printed label.

ROBERT DE VAUGONDY, Gilles 
and Didier 

[Uncut sheets for an armillary 
sphere]. 

Publication
Paris, chez Sr. Robert. Geographe ordinaire 
du Roi. Sur le Quai de l’horloge, 1754.

Description
Four sheets containing horizon and ecliptic 
rings, hour ring, arctic ring, four arcs for 
Tropic of Cancer, colure for the solstices, 
calendrical horizon, Antarctic ring, four 
arcs for Tropic of Capricorn, colures for the 
equinoxes, meridian ring. 

Dimensions
(diameter of horizon ring) 340mm (13.5 
inches).
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An extremely rare engraved paper astronomical instrument.
 The instrument takes the form of two volvelles over a circular scale. 
The first volvelle is graduated around the circumference in hours, followed by 
age of the moon in days, with representations for quarter, full and new moons. 
The central section has an off-centre ellipse cut out to show constellations 
of the northern hemisphere on the volvelle beneath. The chart also shows 
the graduated ecliptic and equinoctial and is transversed by a scale on the 
top volvelle 0-90°-0. The remainder of the top volvelle shows tables for the 
dominical letter and mean time of the new moon in January and “The Days 
of the Months” forever. 
 The second volvelle has the star chart in the centre and scales 
around the circumference for days of the month and days of the houses of 
the zodiac, with the ages of the moon throughout the year with pictorial 
representations. Both volvelles rotate within a circular calendar scale on the 
main sheet. Below the instrument is an explanation of use.
 An advertisement at the end of Ferguson’s ‘Description and use of 
the astronomical rotula’ (1775) mentions:
 “8. A New Astronomical Instrument. Showing all the problems 
of the ROTULA, except the Eclipses; and instead thereof, the Times of the 
Rising, Southing and Setting of the Sun, Moon and Stars” 5s 6d.
 For a discussion of the life of James Ferguson, please see item 34.

FERGUSON, James 

A New Astronomical Instrument 
Shewing the Day of the Month, 
Change and Age of the Moon, the 
Places of the Sun and Moon in 
the Ecliptic, with the times of the 
rising, southing and setting of the 
Sun, Moon and Stars to the first, 
second and third Magnitude, from 
A.D. 1756 to 1805 inclusive.

Publication
London, James Ferguson, 29 August 1757.

Description
Two volvelles over an engraved circular 
scale. 

Dimensions
450 by 315mm (17.75 by 12.5 inches).

References
Warner, James Ferguson 1; not mentioned 
in Millburn.

“The times of the rising, southing and setting of 
the Sun, Moon and Stars”
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First edition, Kyoto issue (the book was also issued in Osaka in the 
same year) of this rare work on meteorology, astronomy, and astrology 
for laymen. It is the earliest attempt to present a scientific account of 
the meteorology of Japan based on local observations (and therefore 
not entirely based on Chinese meteorological theories). The book is also 
especially notable for being one of the earliest Japanese books to contain 
volvelles.
 The first section of the book is astronomical and geographical: 
there are depictions of an armillary sphere, comets in the sky, 
constellations, and numerous diagrammatic maps. The second part is 
devoted to meteorology, in which the author explains how weather 
changes and describes the extremities of weather conditions, including 
rain storms, heavy snow, strong winds, thunder, lightning, etc. Nakanishi 
also explains how to predict the weather. There is much about the 
phenomenon of twinkling stars and their meaning regarding earthquakes, 
heavy winds and as a portent for epidemics. The author states that haloes, 
rainbows and severe weather can predict terrestrial events such as political 
instability, earthquakes, plagues, famine, etc. 
 One of the most interesting features is the author’s explanation 
of the relationship between landscape and weather. There are numerous 
maps of regions of Japan ‒ especially Kyoto, Tokyo, and Osaka ‒ where 
Nakanishi describes in great detail the local weather patterns and how 
they have formed the landscape of the area.
 Nakanishi (fl. 1754-72), a resident of Kyoto, was a disciple of 
the Seki school of mathematics and the author of many books. He was 
an astronomer, mathematician and calendar maker; he was also active as a 
publisher of science and medical books, as well as literature.
 The Waseda University copy is also the Kyoto issue (no priority).

NAKANISHI, Takafusa 

Konten min’yo seiu Benran 
[trans.: Practical Introduction to 
Meteorology]. 

Publication
Kyoto, Nakanishi, 1767.

Description
Two volumes, octavo, the first comprising 
26 folded leaves, the second 30 folded 
leaves, numerous woodcuts in the text (two 
with moveable volvelles), two folded leaves 
of advertisements for books published by 
Nakanishi, original paper wrappers (a little 
rubbed, unimportant marginal worming in 
Vol. II), original block printed title label on 
each upper cover, new stitching.

Dimensions
265 by 165mm.

One of the earliest Japanese books with volvelles
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A rare instrument intended to aid astronomical navigation at sea.
 The instrument is a giant wall-mounted volvelle, consisting of 
three concentric discs, each one engraved and mounted on board.
 To the centre of the instrument is a small diagram of the earth 
with the lines of the zodiac on the ecliptic ‒ including the Tropics of 
Capricorn and Cancer; the Equator, Arctic and Antarctic circles; and 
the degrees of longitude and latitude. The next disc contains three 
diagrams of the Earth: the “Sphère Oblique”, the “Sphère Paralelle”, 
and the “Sphère droite”. The spheres are said to demonstrate “the annual 
revolution of the sun, the solstices, the equinoxes, the seasons, etc.”. 
Below are a list of the twelve signs of the zodiac, in French and Latin; a 
table of the standard unit of measurement in different countries; a key 
to the magnitude of the stars; and information concerning magnetic 
declination at the Paris Observatory on the 3 September 1767. To the 
left and right are two cartouches: to the left is an ecclesiastical and 
political map of France; to the right is a cut-out that, when the disc is 
revolved, reveals maps of the four continents (Europe, Africa, Asia and 
America). Several scale bars are engraved on the circumference to denote 
longitude based upon two prime meridians: the first at the “Isle de Fer” 
(Canary Islands) and the second at Paris. The next line denotes signs of 
the zodiac, together with the calendar; prominent stars through the year; 
and degrees of a circle. In this scale, the vernal equinox has been aligned 
with the prime meridian of the “Isle de Fer”. The next scale shows the 
altitude of the sun throughout the year, with the last scale showing lines 
of latitude. Surrounding this are numerous tables providing information 
on the prime meridians; the revolution of the planets; prominent places 
with their latitude and longitude; comets; signs of the zodiac; a table 
of latitude and the change in climate; table of the declination of the 
stars upon the instrument; discussion of the frigid, temperate and torrid 
zones; declination of the sun in the northern and southern hemispheres; 
the seasons; and length of the days in each climate zone.
 Father Jacques-François Dicquemare (1733-1789) was an 
astronomer and naturalist who lectured in natural science and natural 
history at the university in Havre. He is best known, with Nollet, as 
a popularizer of science in his book ‘La connoissance de l’astronomie, 
rendue aisée & mise à la portée de tout le monde, 1769’ and as the 
author of the ‘cosmo-plane’, the present work, which was intended, 
among other things, to solve the problems of nautical astronomical 
navigation. 

DICQUEMARE, l’Abbé Jacques 
François 

Cosmo-Plane Inventé et Construit 
au Hâure de Grace en 1768 Par 
Mr. l’Abbé Dicquemare, dedié à 
Monsieur l’Abbé Nollet et exécuté 
par le Sr. Desnos.

Publication
Paris, Chez Desnos Ingénieur Géographe 
pour les Globes et Sphéres et Libraire de 
Sa Majeste le Roi de Dannemark, Rue Saint 
Jacques au Globe, 1768.

Description
Large wall hanging instrument, engraved 
on paper, fine original hand-colour, 
mounted on wood, and varnished, 
consisting of three moveable volvelles.

Dimensions
570mm (22.5 inches) in diameter.

The “Cosmo-plane”
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 The work is dedicated to Jean-Antoine Nollet (19 November 
1700-25 April 1770) a French clergyman and physicist, who was one of 
the great popularizers of science in the eighteenth century. Nollet was 
particularly interested in the new science of electricity, which he explored 
with the help of Du Fay and Réaumur. He joined the Royal Society of 
London in 1734 and later became the first professor of experimental 
physics at the University of Paris. 
 We are only able to trace one institutional example of the 
instrument; that held by the Stewart Museum, Montreal.
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The instrument consists of a rotating celestial planisphere graduated 
with right ascension and declination. Below is a list of the principal stars, 
with an analemma charting the sun’s position throughout the year.
 The analemma is nowadays considered to be the ‘figure-
of-eight’ device employed in a mean-time sundial to correct for the 
equation of time. However, in late antiquity the term was applied to 
a subsidiary instrument, in the form of a graphical projection, which 
facilitated the construction of a principal work such as a sundial. This 
was usually a planispheric projection, i.e. an orthographic-stereographic 
projection of the celestial sphere, as explained by Dr John Twysden 
(1607-1688) in his work ‘The Use of the Great Planisphere, called the 
Analemma’, published in London in 1685.
 An advertisement for the analemma appears in a pamphlet 
published by Donn entitled, ‘The Description and Use of the 
Navigational Scale’ (1772).
 Benjamin Donn (1729-1798), sometimes known as Benjamin 
Donne, was a British cartographer, surveyor and mathematician. 
Born in Bideford, he was the heir to a long line of well-respected 
mathematicians, including his father and older brother, who ran a 
local school. In 1768 he was elected librarian of the Bristol Library, 
and, “in keeping with his taste for the binomial theorem and the 
book of Euclid, he conceived the idea of converting the establishment 
into a mathematical academy; but the corporation did not join in his 
enthusiasm, and students were not invited.” Later he established his 
own private mathematical academy in Bristol near St Michael’s Church. 
Cartographically, Donn’s most significant work is his 1765 large format 
map of Devonshire, based upon a mile-for-mile survey he completed 
at his own expense. This was the first large-scale map of any British 
county to win the award of £100 from the Royal Society for the Arts. 
Donn later went on to publish a number of other less significant but 
popular maps, including a pocket map of Bristol, a map of western 
England, and several nautical charts of the Western Ocean, as well 
as various mathematical tables. A lifetime of study and dedication to 
mathematics earned Donn the title of Master of Mechanics to the King, 
an honorarium he would hold for only a short time. Donn died in 1798.
 Designed to be used at sea, very few of these fragile card 
instruments survive. It may be that the present instrument is the only 
surviving example, as we have so far been unable to trace any others in 
institutional or private holdings. 

DONN, B[enjamin] 

The Analemma Improved by B 
Donn. Pr[ice] 3s. 6d.

Publication
Bristol & London, Published by the Author, 
According to Act of Parliament, Sold By 
B. Law & J. Johnson Booksellers: also by 
Heath & Wing Instrument Makers, Jany. 
1st, 1770.

Description
Engraved analemma with rotating volvelle, 
calendar scales and principal stars’ 
positions. 

Dimensions
330 by 203mm (13 by 8 inches).

References
Daniel, Christopher, ‘The Equation of Time: 
The Invention of the Analemma. A brief 
history of the subject’, Monograph No. 1, 
January 2006. 

An unrecorded analemma
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A nocturnal or star dial comprising a rotating disc based on the northern 
circumpolar stars.
 Millburn states that, “One of Ferguson’s tracts includes an 
advertisement for the Astronomical Timekeeper … [This] was evidently 
a printed version of the Nocturnal or Star Dial, but we have not found an 
extant specimen”. The instrument to which he refers is, presumably, the 
present work, and the advertisement at the end of Ferguson’s ‘Description and 
use of the astronomical rotula’ (1775) reads:
 “9. The Astronomical Time-keeper. Shewing how to find the true 
Time of the Night by the Fixed Stars in all Latitudes. 5s 6d”.
 For a discussion of the life of James Ferguson, please see item 34.

FERGUSON, James

The Astronomical Time Keeper. 

Publication
[London, James Ferguson, c. 1770].

Description
Engraved astronomical instrument on 
paper, volvelle over a circular scale. 

Dimensions
450 by 315mm (17.75 by 12.5 inches).

References
Millburn, pp. 238 & 281.

A previously unreported and possibly unique 
surviving example of this Ferguson nocturnal
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David Beringer (1756-1821), a sundial maker in Nuremberg, was 
admitted as master of his craft in 1777 and is credited with inventing 
this particular type of polyhedral sundial, which became popular in 
South Germany towards the end of the eighteenth century. 

The sundial is made up of an articulated arm, surmounted by 
a cube with sundials and gnomons to all five sides. The arm allows the 
user to incline the cube in a north-south direction; a plumb line on the 
eastern side that moves along a graduated scale can be used to adapt the 
instrument to the latitude of the user. To the base is set a compass in 
order to gain the correct bearing. 

BERINGER, David

[Polyhedral sundial]. 

Publication
Nurenberg,  [1777-1821].

Description
Wooden polyhedral sundial, paper pasted 
to wooden furniture, hand-coloured and 
varnished, brass gnomon. 

Dimensions
155 by 110 by 85mm ( 6 by 4.25 by 3.25 
inches).

References
The Greenwich Maritime Museum 
collection includes two Beringer cube 
dials, reg. nos. AST0385 and AST0289; see 
H. Higton, ‘Sundials at Greenwich’, Oxford 
2002, nos. 251 and 252, pp. 256-9.

A polyhedral sundial
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A rare planisphere with moveable parts.
“Flecheux’s map is intended to show the path of the sun, the 

daily equation of time, the path of the mo, the time of the lunar 
meridian passage, the places of the stars of magnitude 1-4 identified by 
Bayer numbers, their transits for a certain place, and the longitude at 
sea without recourse to further calculation. Accordingly, the coordinates 
are numerous: lines every 10 degrees r.a., the equinoctial and solstitial 
colures graduated every degree; dotted lines every 30 degrees longitude 
between ecliptic pole and ecliptic and over southern half of ecliptic, and 
dotted lines every 10 degrees longitude between equator and ecliptic 
over the northern half; meridian of the pole star; Arctic and orbit of the 
earth; Tropic of Cancer: circles every 10 degrees declination; ecliptic; 
equator graduated every 1 degree r.a. and every 1 degree longitude; 
circumference graduated every day. Finally there are lines indicating the 
days on which, and the extent to which, the mean-time clock is ahead of 
or behind the true sun” (Warner).

To the border of the work is a map of the world, an armillary 
sphere elevated to the latitude of Paris, a key to the magnitude of the 
stars upon the planisphere, and a diagram showing the equinoxes and 
the solstices.

The work is dedicated to Jérôme-Pélagie Masson de Meslay 
(1742-1798), the head of the Chambre des Comptes, the powerful 
courts which dealt with financial affairs, overseeing public spending and 
auditing the accounts of crown officials.

Flecheux (1738-1793) was an astronomer about whom little 
is known. We are only able to trace a handful of his works: the present 
planisphere (1778); a loxocosme (1784) for determining, among other 
things, the annual and diurnal movements of the earth; a map of the 
world (1782); and a table of planets passing the meridian (1789). His 
passing was mentioned by Jérôme Lalande in the ‘History of Astronomy’ 
(1794), who states he was “author of an ingenious planisphere”.

Rare. We are only able to trace four institutional examples: 
those of the Adler Planetarium; Stanford University Library; Erfurt 
University; and the BNF.

FLECHEUX 

Planetaire ou Planisphere 
Nouveau, inventé et dessiné 
par M. Flecheux, approuvé par 
l’Academie Royale de Sciences. A 
Monsieur le Comte de Meslay le 
Vidame, Président Honoraire, de 
la Chambre des Compter de Paris.

Publication
Paris, [1778-1780].

Description
Engraving, with four volvelles, mounted on 
board and varnished. 

Dimensions
600 by 585mm (23.5 by 23 inches).

References
Warner, Flecheux 1; FRBNF30440651. 

Rare planisphere
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This rare diminutive work was designed as a portable and more affordable 
version of André’s maps of the heavens and the earth that he had 
published in the previous year, for use by travellers and the young. The 
text provides a detailed description of the planisphere and map, as well as 
the numerous problems that Andre encountered along the way.
 Noel André (1728-1808), also known as Capuchin de 
Chrysologue de Gy, was a geographer and astronomer working in Paris. 
He lived for many years in the convent on rue Saint-Honoré in which Le 
Monnier’s observatory was housed. He was one of the first astronomers 
to introduce constellation boundaries to his planispheres.

 [ANDRÉ, Noel] CHRYSOLOGUE 
de GY, Capuchin P. 

Extrait de l’Abrégé d’Astronomie 
Du P. Chrysologue de Gy, en 
Franche-Comté, Capuchin, pour 
servir d’instruction relativement 
à deux petits planisphères, Par 
le même Auteur. Ouvrage mis à la 
portée des Commerçans, & même 
des jeunes Gens qui désirent avoir.

Publication
Paris, chez Mérigot, Perrier & Verrier, 1779.

Description
Octavo (210 by 160mm), 23pp. pamphlet 
(190 by 125mm), two charts pasted to 
upper and lower pastedown (each 180 by 
140mm), with moveable parts, some of 
which are metal, contemporary marbled 
paper boards, rubbed. 

References
Warner, Andre 3; Tooley, 116. 

One of the first astronomers to introduce 
constellation boundaries
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Content
1. The smallest volvelle bears a scale covering 12 hours on its outer ring. 
It also shows the ecliptical motion of the Sun, the Moon’s orbit, the line 
of nodes, and the arguments of latitude (in other words, the distances 
from the nodes). 
2. On the second volvelle, a scale covers the years from 1801 to 1825. 
Each year is subdivided in twelve months, with the abbreviated name 
written for each month. 
3. The following volvelle carries a series of scales showing a monthly 
calendar, a zodiac calendar with skilfully drawn pictures and the symbols 
of the signs. Below the zodiac is a scale for the declination of the sun 
throughout the year, set in four sequences of three.
4. On the outside rim of the volvelle is another calendar scale in which 
the months are unevenly distributed. This scale presumably was to be 
used in conjunction with the outer scale on the circular base plate. In 
addition, the volvelle holds two brass studs that most probably helped 
the user turn the disc to the desired position. This latter scale gives the 
days, subdivided in hours. The days are numbered I to XXXI, with the 
number I coinciding with XXVII and 8 hours (the sidereal period of the 
Moon), which results in a double numbering from XXVIII to XXXI. 
Below this scale for days, there is a series of dates, all confined to the 
period 1801 to 1825, presumably for solar eclipses. The brass rule or 
pointer holds a horizontal scale from 5 to 0 (LA-southern declination) 
and from 0 to 5 (LB-northern declination), indicating the latitude of the 
moon with respect to the ecliptic. The closer to 0 at new moon or full 
moon, the likelier an eclipse is to occur. The rule is engraved with “Locus 
Lunae”. The circular scales serve to set the moon’s position and node 
relative to the sun, from which the user can then infer the lunar phase 
and whether an eclipse will occur at new moon or full moon. 
 Manuscript instruments of this type are rare, especially in 
such good condition, as no other exact copy is recorded to date. Similar 
instruments were produced at the end of the sixteenth century, mostly in 
brass. Sir Robert Dudley (1573-1649, see item 17) had a lunar calculator 
made by Charles Whitwell (c. 1568-1611) ‒ a brass disc of 72 cm 
diameter overall, which was the most complex instrument made during 
the sixteenth century. Inscribed ‘Sir Robert Dudley was the inventor of 
this instrument’, its purpose was to calculate the place of the moon over 
a period of thirty years. It is now in the Museo di Storia della Scienza in 
Florence, Italy. Another similar paper device was printed, with detailed 
instructions, in 1786 in Vlissingen (Flushing) in the Netherlands, 
advertised as a “Starkundige Maan-Wyzer en Almanach” (Astronomical 
Moon Pointer and Almanac) by Henricus Schortinghuis.

[Anonymous] 

Planispherum Lunare cujus 
ope Locus medius Solis Lunae, 
ejusdemque Nodorum, Solis 
Declinatio, Lunaeque Latitudo 
Simplex, atque ejus Argumentum, 
necnon Novitunia et Plenitania 
Ecliptica simul inveniuntun. 

Publication
[c. 1800].

Description
Ink and polychromy on paper over pine. 
The instrument comprises a circular base 
plate, and three rotatable cardboard 
volvelles, and a brass radius pointer 
attached to each other in the centre. A 
brass ring is attached to the base plate 
for suspending the instrument. All four 
paper covered discs are finely inscribed 
in manuscript with various scales and 
symbols.

Dimensions
470mm in diameter.

References
ODNB; Webster, R. & M., ‘Western 
Astrolabes’, Adler Planetarium & 
Astronomy Museum, 1998. 

A unique manuscript lunar astrolabe
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A rare set of cards that form an introduction to geography and 
astronomy, and the last known work of the author, Louis-Michel Pâris 
(1740-1806). The set includes three volvelles. The first (no. 23) shows the 
equatorial seconds and minutes as regards the oblique position of the 
globes.

PÂRIS [Louis-Michel] 

Cartes elementaires d’astronomie 
et de Geographie, par M. l’Abbé.

Publication
A Falaise, chez Brée frères, Et se trouve 
à Paris, chez Marcilly, rue St-Julien-le-
Pauvre, no. 14, A Rouen, chez Lecrêne-
Labbey. 1807.

Description
Set of 42 hand-coloured woodcut playing 
cards, of which three have moveable parts, 
text to verso, housed within original pull-
off slipcase with publisher’s label. 

Dimensions
105 by 70mm (4.25 by 2.75 inches).

Didactic astronomical playing cards
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In the upper part of the plate is the title on a banderole held aloft by two 
cherubs; to the centre is a sphere which bears the year; below are two 
further spheres which contain information upon days, star signs, day and 
night times, and sunrise and sunset. Two further tables give lists of signs 
of the zodiac and the dates for the beginning of spring, summer, autumn 
and winter. Below the calendar is a copy of Guido Reni’s ‘Aurora’.

GAUTIE: IR PS 

Calendrier Perpetuel. 

Publication
[?Paris, 1812].

Description
Engraving with aquatint, with moveable 
parts, in original frame. 

Dimensions
250 by 310mm (9.75 by 12.25 inches).

An early nineteenth century perpetual calendar

51



172 daniel crouch rare books catalogue vi 173 daniel crouch rare books catalogue vi

A decorative portable nocturnal comprising a rotating disc based on the 
northern circumpolar stars and further volvelles for both the phases of 
the moon and date. 

MIERSCH, J.G. 

Die Sternen-Uhr [instrument].

Publication
Leipzig im Magasin für Industrieu 
Literatur, 1822.

Description
Instrument: hand-coloured engraved base 
plate with aperture to reveal three hand-
coloured engraved rotatable cardboard 
volvelles mounted on thick cruciform 
pasteboard knobs, [WITH explanatory 
booklet:] Octavo (210 by 130mm), 22pp. 
plus advertisement leaf, blue printed paper 
wrappers. 

Dimensions
250 by 210mm.

Miersch’s “Star Clock”
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Norie’s rare celestial chart book.
 The book was produced in order for the student to develop a 
basic understanding of the heavens so that he may gain “a knowledge 
of the principal fixed stars in the heavens: and pecularly [sic] adapted 
to the purpose of finding the stars proper for ascertaining the latitude 
and apparent time at sea; the longitude by lunar observations” (Norie). 
This particular example bears the stamp of William Charles Cox, of 
Devonport, the noted scientific instrument maker and fellow of the 
Royal Astronomical Society.
 John William Norie (1772-1843) was a mathematician, 
hydrographer, chart maker and publisher of nautical books. His most 
famous work was the ‘Epitome of Practical Navigation’ (1805), which 
became the standard work on navigation and went through many 
editions. Norie began his career working with William Heather, who 
ran the Naval Academy and Naval Warehouse in Leadenhall Street 
from 1795, which sold navigational instruments, charts, and books 
on navigation. Norie took over the Naval Warehouse after Heather’s 
retirement and founded the company J.W. Norie and Company in 1813. 
After Norie’s death the company became Norie and Wilson, then in 
1903 Imray, Laurie, Norie & Wilson.
 Rare. OCLC records only two institutional examples of the 
1825 edition (Osher Map Library and Sydney University Library) with 
Copac recording another (The National Library of Wales).

List of Charts
I. & II. A Map of the Zodiacal Stars. Intended to assist Students in 
Astronomy in acquiring a Knowledge of the Principal Stars near the 
Ecliptic. Leadenhall Street By John Norie.
III. A Map of the Principal Stars from the North Pole to the Tropic of 
Cancer.
IV. A Map of the Principal Stars from the South Pole to the Tropic of 
Capricorn.
V. A Map of the Principal Stars from the North Pole to the Tropic of 
Cancer.
VI. A Map of the Principal Stars from the South Pole to the Tropic of 
Capricorn.

NORIE, John William

Norie’s Set of Celestial Maps, for 
finding The Principal Stars in the 
Heavens. 

Publication
London, Published as the Act directs, 
by J.W. Norie & Co. at the Navigation 
Warehouse and Naval Academy, No. 157, 
Leadenhall Street, 1st March, 1825.

Description
Quarto (305 by 250mm), six engraved star 
charts of which two are folding, stamp of 
“Cox Opticians Devonport” to upper paste-
down, black paper boards, with publisher’s 
label, extremities rubbed. 

Navigating by the stars
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The present work would appear to be an early example of Carl Johann’s 
globes designed for the educational market. The globe itself is housed 
within paper covers, which contain information on the inside including 
the orbit of the earth, the cardinal points, the frigid, temperate, and 
torrid zones, the equinox, and the seasons. Pasted to the central panel 
is a concertina of 15 lithographs depicting indigenous people, from the 
Englishman to the Freundschaftsinsulaner (Friendly Islander, Tonga). 
The globe is backed upon blue card, with the original string attached 
to the north and south poles. The title gives prominence to the latest 
discoveries of William Parry, whose exploration of the Northwest 
Passage between 1819-1825 had been followed by cartographers with 
keen interest.
 The format would appear to have proved popular, as the Bauer 
firm would continue to produce a miniature globe together with depictions 
of indigenous people well into the mid-nineteenth century. A version was 
published for the English market titled ‘The Earth and Its Inhabitants’.
 Johann Bernard Bauer (1752-1839) and his sons Carl Johann 
Sigmund (1780-1857) and Peter Bauer (1783-1847) were scientific 
instrument and globe makers working in Nuremberg. Johann is recorded 
as the engraver of a celestial globe by Georg Klinger in 1790; he also 
published some late editions of the Doppelmayr globes. His sons are best 
known for their miniature globes published for the educational market.
 We are only able to trace three institutional examples: the 
Houghton Library at Harvard University; the Library of Australia; and 
the Danish National Library.

BAUER, Carl Johann Sigmund 

Künstliche Erdkugel zur 
Verbreitung gemein nütziger 
Kentnisse über die Eintheilung 
u: Gestalt der Länder u: Meere 
unsers Wohnplatzes. 

Publication
Nuremberg, 1825.

Description
Terrestrial folding globe comprising 
six ungraduated engraved gores with 
contemporary outline colouring, each 
mounted on contemporary card with cords 
to gore ends, contained in contemporary 
envelope style card folder with publisher’s 
label to upper board, inside covers 
with engraved terrestrial and celestial 
diagrams, each with faint contemporary 
hand colouring, the central panel with 
fifteen lithographic costume plates, 
each with contemporary hand colouring, 
showing the world’s inhabitants and 
displayed as a concertina folding strip. 

Dimensions
Length 1560mm, retaining original linen 
ties; folded size 200 by 120mm; each gore 
170mm in length.

A rare folding paper globe

54



179 daniel crouch rare books catalogue vi



180 daniel crouch rare books catalogue vi 181 daniel crouch rare books catalogue vi

There are two candidates for the original owner of this sign: Jeremiah 
Stevens (fl.1825-1840) or William Henry Stevens (fl.1849-1851), 
although little is known about either. 
 Jeremiah Stevens was a member of the Goldsmiths’ Company 
and was recorded as a Mathematical and Philosophical Instrument 
Maker located at 5, Green Arbour Court, Doctor’s Commons, London, 
in 1825, and at 2, Bell Court, Doctor’s Commons, London, for the 
period 1831-1840. He served his apprenticeship under William 
Birkwood from 1809.

Publication
[London, c. 1825-51].

Description
Heavily polychromed yellow pine in the 
form of an over-sized octant, inscribed on 
the ‘T’ bar “Stevens Lon[don]”.

Dimensions
1120 by 940mm (44 by 37 inches).

A unique nineteenth century nautical 
instrument maker’s shop sign
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The outermost sphere measures 19 centimetres in diameter and is 
composed of two wooden circles, which are perpendicularly fixed to each 
other and represent latitude and longitude. One of them is inscribed with 
‘coluro de solstizj’ and the other with ‘coluro degli equinozj’. Both are also 
labeled with inscriptions for fixed stars, and at their intersections are the 
Poles.
 Running horizontally is another circle, marked internally with 
‘circolo dell’eclittica’, and enclosed by a zodiacal strip 2.6 centimetres 
wide. The strip is graduated and lists the zodiacal signs with their 
symbols above and the Gregorian calendar months below. 
 Six further rings (or “armillae”, in Latin) are mounted inside the 
outer skeleton, at the heart of which is fixed the gilt sphere representing 
the Sun. Furthest away from this are the ring of Saturn, then Jupiter, 
Mars, Earth, Venus and Mercury. Earth’s globe measures 2.5 centimetres 
in diameter and is connected to the main axis via one brass arm that 
also connects it to the small disc representing the Moon. All rings 
can be moved around to best describe and understand their orbits. 
Each planetary ring is filled with information regarding the planet’s 
inclination, the revolution time in days, hours and minutes, and the 
distance to the Sun in ‘Miriamenti o Leghe Nuove’. 
 A similar French-language example is kept at the National 
Maritime Museum in Greenwich, London.

[Anonymous] 

[Armillary sphere]. 

Publication
[c. 1825].

Description
Wooden stand and rings, paper, brass, 
gores on terrestrial sphere.

Dimensions
Height: 350mm; diameter: 190mm.

References
Dekker, Globes, ASTO631.

An Italian armillary sphere
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A rare advertisement for Malby’s 12 and 18 inch globes.
 This small broadside shows the stock of Malby’s 12 and 18 inch 
globes for the year 1843. The stock ranged from the cheapest “reference 
globes” and “slate globes” “for the use of Students in Geography”, 
which could be had for as little as one guinea, to the 18 inch globe with 
Spanish mahogany furniture, which would set you back 15 guineas.
 The firm of Malby & Co., publishers and map-and-print 
colourers, appears to have started with Malby Senior, who occupied 
premises at 22 Houghton Street, Clare Market, London, around 1839. 
Sometime afterward he moved to 3 Houghton Street. Later, the firm 
was directed by his son, Thomas Junior, as Malby & Son. A number of 
their globes ‒ perhaps all ‒ were engraved by C. Malby, but his precise 
relation to Thomas Senior is not clear. 
 One novelty introduced by Malby was the depiction of lines 
of magnetic variation on a globe. The firm was continued by Thomas 
Malby III, but it is not known for how long. After 1860, Malby’s globes 
designed for the Society for the Diffusion of Useful Knowledge appear 
to have been published by Edward Stanford.

MALBY, Thomas 

Malby’s Modern 18 & 12 Inch 
Globes Manufactured & Published 
under the Superintendence of the 
Society for the Diffusion of Useful 
Knowledge.

Publication
London, Malby & Co., Houghton St. and The 
Strand, [1843].

Description
Broadside advertisement.   

Dimensions
140 by 85mm (5.5 by 3.25 inches).

Rare advertisement for Malby’s 12 and 18 inch globes
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A Cyrillic globe

KROTOVII, V.K.

[Russian Globe] [Terrestrial Globe 
established by V.K. Krotovii of the 
War and Topographical Office].

Publication
[St. Petersburg] V. Poliakov 1849.

Description
Set of eight globe gores, mounted on 
cloth, with fine original colour, some minor 
discolouration and loss at poles. 

Dimensions
830 by 370mm (32.75 by 14.5 inches).
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Fuller’s ‘Telegraphic Computer’ represents a very early example of the 
word “computer” to refer to a calculating instrument (rather than a 
person of exceptional mathematical facility). Until the invention of 
electronic computers in 1945, the term “computer” usually referred to a 
person who compiled mathematical tables with or without mechanical 
assistance. Sometimes the term referred to “lightning calculators” who 
performed remarkably fast computations in their heads. During the 
first decade of electronic computing, the term was apparently used 
interchangeably for people and machines. By about 1960 the word was 
generally applied only to machines. 
 The invocation of telegraphy in the title refers to the notion of 
instant communication associated with telegraphy, which had recently 
captured the public imagination. The computer is more properly 
referred to by the name of its original inventor Aaron Palmer: ‘Palmer’s 
Computing Scale’ having been patented by him in 1843, and improved 
and produced in several versions by J.E. Fuller from 1847. This model 
is printed from the attractive and intricate original Palmer plate, with 
Fuller’s name and own patent added to the engraving, printed by George 
C. Smith, 186 Washington St., Boston. The reverse side, ‘Fuller’s Time 
Telegraph’, was patented in 1845. The invention was exhibited with some 
success at the Great Exhibition at Crystal Palace in 1851, as referred to 
in the preliminary advertisement. 
 ‘Palmer’s Computing Scale’, essentially an early and ingenious 
slide-rule, was used to calculate square measures, cubic measures, timber 
measures, grain measures, liquid measures and interest rates from 3 
percent to 10 percent on a daily and monthly basis. The ‘Time Telegraph’ 
on the reverse was used to calculate time lapse in days or weeks between 
any two given dates.

FULLER, John Emory 

Fuller’s computing telegraph 
[cover title]. ... Telegraphic 
computer, a most wonderful and 
extraordinary instrument, by 
which business questions, of every 
possible variety, are instantly 
performed ... [pasted to inside 
upper cover].

Publication
New York, 1852.

Description
Quarto (283 by 285mm), letterpress 
title pasted to inside upper cover and 
11 leaves of text, light toning, folding 
lithographed table, entitled ‘Analytical 
table of mechanical movements’, tipped 
to inside lower cover, original cloth, worn 
and re-backed, together with a separate 
double-sided volvelle (283 by 285mm) 
engraved by George G. Smith, mounted 
on heavy cardboard, containing “Fuller’s 
Time Telegraph” on one side and “Palmer’s 
Computing Scale” on the other, plus a 
separate broadsheet advertisement and 
list of subscribers for “Fuller’s Telegraph 
Computer, for Readily Solving Business 
Questions. An application of American 
Genius to a British Principle”. 

References
Baxandall 1975, no. 147; Karpinski 1940, 
471-72; Origins of Cyberspace 302. 

A very early example of the word “computer” to 
refer to a calculating instrument and “An application 
of American Genius to a British Principle”
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An uncommon planisphere of stars visible to the naked eye by the 
astronomer Camille Flammarion (1842-1925) and lithographed by Léon 
Fenet (1839-1898). The charts may be dated subsequent to the creation 
of the magazine “Astronomy” by Camille Flammarion (1887) and prior 
to his death (1925), as the printed description states that the chart 
includes all of the stars listed in Flammarion’s catalogue, represented by 
their apparent magnitude.
 The text in the four corners of the chart gives some example 
exercises in astronomical calculation, concluding: “In a word, this mobile 
Planisphère solves all issues related to the apparent position of the stars, 
the Sun, Moon and planets [to the horizon of Paris], and gives the 
simplest and easiest way to find these stars in the sky without having 
studied previously”. 

FLAMMARION, Camille 

[Celestial Planisphere] 
Planisphère céleste mobile pour 
l’Horizon de Paris dressé sous la 
direction de Camille Flammarion 
par Léon Fenet. 

Publication
Paris, 44 Rue N.D. des Champs, Thomas, 
G., [c. 1888].

Description
Lithograph circular celestial chart printed 
in colours (500mm diameter) mounted 
on pine board rotating on a brass pin, 
with apertures for calendar and map of 
the heavens, the surround printed with 
instructions for use.

Dimensions
557 by 545mm (22 by 21.5 inches).

Flammarion’s planisphere
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Ascension and Declination
Right ascension measures the angular distance of an object eastward 
along the celestial equator from the vernal equinox to the hour circle 
passing through the object. The vernal equinox point is one of the two 
where the ecliptic intersects the celestial equator. Analogous to terrestrial 
longitude, right ascension is usually measured in sidereal hours, minutes 
and seconds instead of degrees, a result of the method of measuring right 
ascensions by timing the passage of objects across the meridian as the 
Earth rotates. 
 There are 15 degrees in one hour of right ascension (360 
degrees / 24 hours) and 24 hours of right ascension around the entire 
celestial equator.
 Declination measures the angular distance of an object 
perpendicular to the celestial equator, positive to the north, negative to 
the south. For example, the north celestial pole has a declination of +90 
degrees. The origin for declination is the celestial equator, which is the 
projection of the Earth’s equator onto the celestial sphere. Declination is 
analogous to terrestrial latitude.

Astrolabe
An elaborate inclinometer, historically used by astronomers, navigators, 
and astrologers. Its many uses include locating and predicting the 
positions of the Sun, Moon, planets, and stars, determining local time 
given local latitude and vice-versa, surveying, triangulation, and to cast 
horoscopes. 

Astronomical clock 
A clock with special mechanisms and dials to display astronomical 
information, such as the relative positions of the sun, moon, zodiacal 
constellations, and sometimes major planets.

Celestial equator 
A circle on the imaginary celestial sphere, in the same plane as the 
Earth’s equator. In other words, it is a projection of the terrestrial equator 
out into space. As a result of the Earth’s axial tilt, the celestial equator is 
inclined by 23.4 degrees with respect to the ecliptic plane.

Celestial sphere 
An imaginary sphere of arbitrarily large radius, concentric with Earth. 
All objects in the observer’s sky can be thought of as projected upon 
the inside surface of the celestial sphere, as if it were the underside of a 
dome or a hemispherical screen. The celestial sphere is a practical tool for 
spherical astronomy, allowing observers to plot positions of objects in the 
sky when their distances are unknown or unimportant.

Glossary of the basic features of astronomy and time keeping

Days
The rotation of the Earth on its own axis. One revolution of the planet 
Earth on its access occurs in a period of time divided into 24 hours; 
one full day. Any given place will be on the side of Earth towards the 
Sun for part of that period, daytime; and for part of the period it will 
be on the side opposite the Sun, night time; between day and night 
are intermediary periods of half-light: twilights following dawn and 
preceding dusk.

Dominical letters 
The letters A-G assigned to days in a cycle of seven with the letter A 
always set against 1 January as an aid for finding the day of the week of a 
given calendar date and in calculating Easter.
 A common year is assigned a single dominical letter, indicating 
which letter is Sunday. Thus, 2011 is B, indicating that B days are 
Sunday. Leap years are given two letters, the first indicating the 
dominical letter for January 1 - February 28 (or February 24, see below), 
the second indicating the dominical letter for the rest of the year.

Ecliptic 
The apparent path of the Sun on the celestial sphere, and basis for the 
ecliptic coordinate system. It also refers to the plane of this path, which 
is coplanar with both the orbit of the Earth around the Sun and the 
apparent orbit of the Sun around the Earth. The path of the Sun is not 
normally noticeable from the Earth’s surface because the Earth rotates, 
carrying the observer through the cycle of sunrise and sunset, obscuring 
the apparent motion of the Sun with respect to the stars.

Leap Years
The Earth (and its moon) rotates around the Sun once every 
approximately 365.25 days; one solar year. Every four years – a leap 
year – the four extra quarter days (the .25 in the above figure) add up 
to a whole day, requiring the insertion of an extra day, traditionally in 
February, the shortest calendar month.

Lunation
The rotation of the Moon around the Earth. The Moon rotates around 
the Earth approximately once every 29.53 days: one lunar month, or one 
lunation. As the Moon rotates around the Earth different amounts of it 
are illuminated by the Sun, relative to the Earth, causing the appearance 
of its waxing and waning: when the Moon appears not to be lit by the Sun 
it is a new moon, this is followed by an increasingly large crescent that 
becomes a full moon at the mid-point of the lunation (during the 14th 
day) and then wanes back to a crescent and another new moon. Because 
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lunations are each approximately 29 days long, in the Middle Ages lunar 
months were considered to alternate between of 29 and 30 days.

Metonic Cycle
Solar and lunar cycles combined. Although a solar year cannot be 
divided exactly into 12 or 13 lunations, 19 solar years can be divided 
almost exactly into 235 lunations: 
19 years x 365.25 days = 6940 days (actually 6939.75 days)
235 lunations x 29.53 days = 6940 days (actually 6939.55 days)

Node
Points of intersection in the orbit of a celestial body with another body, 
or of a plane. The ascending and descending nodes of the lunar orbit 
refer to points where the Moon crosses the ecliptic to the North or 
South.

Planisphere 
A star chart analog computing instrument in the form of two adjustable 
disks that rotate on a common pivot. It can be adjusted to display the 
visible stars for any time and date. It is an instrument to assist in learning 
how to recognize stars and constellations. The astrolabe, an instrument 
that has its origins in the Hellenistic civilization, is a predecessor of the 
modern planisphere.

Seasons
Because the Earth’s axis is at an angle from the vertical, the northern 
hemisphere will always be tilted towards the Sun (and will therefore 
be hotter) and the southern hemisphere away from it (and therefore be 
colder), or vice versa, changing gradually as the Earth rotates around 
the Sun: this gradual change is manifest in the seasons, from hot to cold 
and back again, repeating the cycle. The 29.5-day length of a lunation 
does not divide exactly into the 365.25 days if the year: the closest 
approximation is 12 lunations (of alternately 29 and 30 days), which 
equals 354 days, 11 days shorter than a solar year. This means that the 
lunar cycles gets increasingly out of step with the solar cycle, by 11 days 
per solar year.
 The lengths of these four periods vary according to the Earth’s 
position relative to its rotation about the Sun. The longest day of winter 
is the Winter Solstice, the longest day of summer is the Summer 
Solstice, and when the length of daytime and night time are exactly 
equal in spring and autumn, these are the Vernal Equinox and the 
Autumnal Equinox, the two days when the equator is closest to the Sun.

Sidereal Months
A sidereal month is the time it takes for the Moon to rotate around 
the Earth and return to its position in relation to the background stars. 
Because the Earth itself has moved during this period, this length of 
time is somewhat less than the period of the lunation: approximately 
27.3 days. Thus in the San Zeno calendar (item 2), each two sidereal 
months of 27 days are followed by one of 28 days, with ten days ‘left 
over’ at the end of December.

Volvelle 
A paper construction with rotating parts. An early example of a paper 
analog computer.

Zodiac
The position of the sun’s course in the sky relative to the earth. Because 
the Earth is always moving relative to the Sun, the Sun appears (from 
Earth) to be moving relative to its ‘background’, the galaxy. The stars in 
the night sky are grouped into constellations, including twelve known as 
the signs of the Zodiac, Aquarius, Pisces, Aries, etc. The changing path 
of the Sun through the sky was considered to be “in Aquarius”, etc., if 
it was passing through that segment of the sky. Because the position of 
the Sun relative to the night sky is dictated by the rotation of the Earth 
around the Sun, the signs of the zodiac keep regular step with the days 
of the year and the seasons, but the precise date on which the sun enters 
each sign of the Zodiac depends on the observer’s position on Earth.
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