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Abstract                                                                                                                                        

A planetarium depicting the Copernican 
configuration of the planets was built in 
Rotterdam in around 1670. In 1710, this 
scientific instrument was presented to 
Leiden University. The Sphaera incom-
parabilis, as it was then known, under-
went an intense refurbishment and was 
placed in the university library, where 
it could be admired until the beginning 
of the nineteenth century. After being 
housed for more than a century in the 
building of Leiden University Obser-
vatory, the instrument was presented 
to the new Museum for the History of 
Science and Medicine (the predeces-
sor of the present Museum Boerhaave) 
in 1931. Recently, the planetarium was 
restored. This project triggered new re-
search into the origin and history of the 
instrument, the results of which are pre-
sented in this paper. 

Reason for this Paper                                                                                                              

Museum Boerhaave’s collection con-
tains a number of unique pieces, one 
of which immediately catches the eye: 
a planetarium taller than a person, nick-
named the Leiden Sphaera (Museum 
Boerhaave Inventory Number 9619).1 
This showpiece has had an eventful his-
tory, originating in Rotterdam where it 
was made in around 1670, before be-
ing moved to Leiden University forty 
years later. When the predecessor to 
the Museum Boerhaave opened in 1931, 
the University presented it with the 
Sphaera.

The central location of the planetarium 
in the present permanent exhibition 
always hindered a thorough investiga-
tion into its condition. A temporary ex-
perimental exhibition in the museum 
room meant the planetarium had to 
be dismantled, which was the perfect 
opportunity to carry out some further 
studies into the instrument. The results 
of these indicated that restoration was 
required; the movement needed clean-
ing, there was corrosion and no protec-
tive layer on the brass, and evidence of 
careless repairs which had been carried 
out in the distant past. Over a period of 
two years, the Sphaera was completely 
cleaned and restored where necessary. 
The planetarium is now proudly dis-
played in all its former glory in the mu-
seum (Fig. 1). The restauration offered 
us a great opportunity to take a closer 

look at the history and context of the 
Sphaera.

Representing Copernicus: 
the motivation behind the 
planetarium

In 1543, Nicolaus Copernicus published 
his book De revolutionibus orbium 
coelestium (‘On the Revolutions of 
the Heavenly Spheres’). In this book, 
he described a new vision of the solar 
system where the sun was at the cen-
tre, in contrast to the prevailing view 
that the Earth was at the centre of the 
universe. It took a century and precise 
observations by Johannes Kepler and 
Galileo Galilei before this heliocentric 
worldview began to find acceptance in 
Europe. This included the Netherlands, 
where it became widespread in both 
inside and outside academic circles.2 
From the middle of the seventeenth 
century, Copernican beliefs about the 
celestial motions became more or less 
commonplace among astronomy enthu-
siasts. One good example being Adri-
aen Vroesen, then mayor of Rotterdam, 
who decided to make mechanical im-
ages based on the heliocentric world 
view.3 He was not the first to try this, 
but certainly the most ambitious in the 
Netherlands. A Copernican mechanical 
planetarium had already been designed 
back in 1598 by Johannes Kepler.4 A de-
rivative, known as the ‘tellurium’, a tool 
that mimics the revolution of the earth 
around the sun, actually originated in 
the Netherlands. This mechanism was 
probably invented around 1600 by the 
mathematician Adriaen Anthoniszoon 
from Alkmaar, and was first described 
in the Astronomia Instaurata (Amster-
dam, 1617), an edition of Copernicus’ 
Revolutionibus published by the Gron-
ingen professor Nicolaus Mulerius.5 
Such devices were produced in series 
by the Amsterdam instrument maker 
and cartographer Willem Jansz, who lat-
er changed his surname to ‘Blaeu’. Jansz 
was a pupil of the famous astronomer 
Tycho Brahe, one of the first astrono-
mers who developed precision instru-
ments for celestial observation. Around 
1650, however, the most sensational 
attempt was the ‘Gottorpse Globe’ in 
Fredriksborg (Schleswig Holstein), an 
impressive Copernican planetarium 
the size of a person, housed in a globe-
shaped sphere with a diameter of 1.27 
m displaying the signs of the zodiac.6 
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Fig. 1 The Sphaera, after the recent restauration 
in Museum Boerhaave, Leiden. Photos Museum 
Boerhaave.
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The Initiator: Adriaen Vroesen

Adriaen Vroesen (1641-1706), the initiator 
of the Rotterdam planetarium, was a descen-
dant of a Remonstrant family of Rotterdam 
mayors and aldermen. His father bore the 
same name, while his mother was Johanna 
Snel van Royen, the daughter of Adriaen’s 
grandfather Willebrord Snel van Royen, 
better known as ‘Snellius’.7 Adriaen’s con-
nection with Snellius meant he could enrol 
for free at Leiden University in 1656 as a 
student of philosophy.8 After completing 
his studies, Adriaen initially followed in the 
footsteps of the Vroesens, and abandoned 
academia for a career in administration. In 
1662, when alderman of Schieland, he mar-
ried Susanna Knaeu. Two years later he was 
appointed secretary of the Rotterdam City 
Council. When his father died in 1669, Adri-
aen was chosen as mayor of Rotterdam. 

As a rich regent, Adriaen did not limit his 
activities to administrative affairs, but also 
made a mark in the social and cultural cir-
cles of his times. For example, he regularly 
visited ‘De Lantaarn’, the home of English-
man Benjamin Furly and intellectual centre 
of Rotterdam. Furly was the leader of the 
Quaker community in the Netherlands, and 
a successful merchant.9 From 1665, Furly 
regularly organized discussions at his home, 
where natural philosophy was one of the 
items on the agenda. It is likely that Adri-
aen Vroesen was one of the members of 
Furly’s ‘society’, and a commercial activity 
confirms the relationship between Vroesen 
and Furly. As a friend of William Penn, who 

put his estate in Pennsylvania in America at 
the disposal of free-thinking people, Furly 
actively started recruiting new immigrants 
from 1682. Via Furly, Adriaen Vroesen also 
acquired a large area of land in Pennsylva-
nia, adjacent to Furly’s property, in the same 
year (Fig. 2).10 He sold the land in 1704 
through Benjohan Furly, Benjamin Furly’s 
son11, so it is clear that Vroesen and Furly 
knew each other well. Vroesen also had 
access to the intellectual society in which 
Furly was involved. In Furly’s house, the 
thinkers and sources of inspiration of the 
early Enlightenment met each other: Pierre 
Bayle, John Locke and his pupil Anthony 
Ashley Cooper, 3rd Earl of Shaftesbury, not 
forgetting others such as Philippus van Lim-
borch, Jean Leclerc, Algernon Sydney, Tobias 
Ludwig Kohlhaus, Pieter Rabus, Hermanus 
Lufneu and Franciscus Mercurius Baron van 
Helmont. The latter proves once more the 
link between Furly and Vroesen; when stay-
ing with Vroesen in Schoonderloo in 1686, 
Van Helmont drew up his will. Both Furly 
and Vroesen were mentioned, with 500 
guilders bequeathed to Furly, while Vro-
esen inherited his library and a ring, and 
Vroesen’s wife Susanna Knaeu two silver 
flasks.12 Van Helmont also reserved a quan-
tity of money for the publication of one 
of his books, which usually dealt with al-
chemy, and where he instructed Vroesen to 
act as executor.13 The catalogue of Furly’s 
library, moreover, shows that Van Helmont 
did indeed leave him various objects after 
his death14, and Vroesen must have also re-
ceived a part.15 

Was Vroesen inspired to build a planetari-
um by the events at Furly’s home? It seems 
probable. It cannot be ascribed to the post-
humous influence of his grandfather Snel-
lius, because although the latter expressed 
sympathy for the Copernican system, he 
never showed real conviction.16 It is also 
possible that the young Adriaen Vroesen 
went on the Grand Tour after completing 
his studies, and came across the Gottorp 
planetarium or a similar mechanism, such 
as the one designed by the Dane Ole Rømer 
who was active in Paris. Planetarium inves-
tigators King and Millburn have in any case 
pointed to a similarity in the basic design 
between the Rotterdam Sphaera Armilaris 
Automatica and the planetary mechanism 
by Rømer and his companion Horrebow.17 
Whatever exactly happened, it is clear that 
the Sphaera had to be a showpiece which 
commanded admiration: possibly for God’s 
creation, but certainly also to reinforce Vro-
esen’s leading position in Rotterdam. 

Other Contributors to the Sphaera 
1. Steven Tracy

Vroesen requested Steven Tracy (also 
known as Thraci; †1703) to actually build 
the Sphaera.18 This Rotterdam clockmaker, 
who was born in Great Yarmouth in Eng-
land, was a prominent instrument maker.19 
In 1769, the Bataafsch Genootschap der 
Proefondervindelijke Wijsbegeerte te Rot-
terdam (‘Batavian Society for Experimen-

Fig. 2 Sketched map of Pennsylvania (USA) indicating the position of the land of 
‘Adrian Vrouzen & Benj[amin] Fidler (a misrepresentation of the name Furly). From a 
letter of William Franklin to his father Benjamin Franklin, 12 June 1772 [William B. 
Willcox, ed., The Papers of Benjamin Franklin, Vol. 19 (New Haven and London, 1975), 
pp. 170-172].

Fig. 3 Photo of the – in 1940 destroyed 
– oil painting of Steven Tracy († 
1703) by Adriaen van der Werff (who 
worked in Rotterdam between 1676 
and 1696). Tracy is depicted with a 
celestial globe and his Sphaera on the 
background. (From: Rotterdamsche 
Kunstkring: catalogus der tentoonstelling 
van oude schilderijen in particulier bezit 
(Rotterdam, 1907), no. 75. Photo RKD.
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tal Philosophy at Rotterdam’), which was 
established by Tracy’s grandson Steven 
Hoogendijk, received a celestial globe made 
by Tracy, which was driven by an interior 
movement.20 Tracy was so proud of his two 
devices that he had his portrait made by 
the elite Rotterdam painter Adriaen van der 
Werff, together with these instruments (Fig. 
3). Furly also owned a ‘very beautiful wall 
clock’ with astronomical indications by Tra-
cy.21 Tracy’s reputation as an ‘observer and 
effector of mathematical celestial drawings’ 
finally led the Rotterdam baker and histo-
rian Gerrit van Spaan to dedicate one of his 
many books to this ‘ingenious artist’ of Rot-
terdam in 1701.22 

Other contributors to the Sphaera 
2. Nicolaes Stampioen

Another important designer of the Sphaera 
was Nicolaes Stampioen (1639-1721), sur-
veyor, sheriff of Kralingen and ‘fabricq’ 
(meaning engineer) in Schieland.23 In 
1689, in the capacity of mathematician, 
he joined a scientific committee which 
advised the States General about the util-
ity of a method to determine longitude at 
sea.24 His grandfather, Jan Jansz Stampioen 
de Oude († 1660), had been a teacher in 
navigation in Rotterdam since 1617. He 
already made a Coelestum planum (celes-
tial map) with an accurate picture of the 
starry sky in 1619, which map he published 
with a ‘little booklet […] for educational 
purposes’.25 In 1626, Stampioen the elder 
also attended the Collegium Mechanicum 
of Isaac Beeckman, the Rotterdam rector of 
the Latin School, which was set up for the 
exchange of scientific information ‘for the 
benefit of carpenters, bricklayers, skippers 
and other freemen, and principally gentle-
men and students’.26 Nicolaes’ father, Jan 
Jansz. Stampioen de Jonge, was a private tu-
tor of mathematics, whose pupils included 
Stadtholder Willem II, and Christiaan Huy-
gens. So, Nicolaes’ interest in the mathemat-
ical sciences was no coincidence. 

Nicolaes Stampioen provided the gearing 
ratios of Vroesen’s Sphaera. For these cal-
culations he used the Nederduytsche Astro-
nomia, a Dutch book on astronomy written 
by the mathematician Rembrandtsz Dirck 
van Nierop, first published in 1653 (Fig. 
4).27 In her study on the Leiden Sphaera 
(which strictly speaking is not from Leiden 
but from Rotterdam!), Elly Dekker has dis-
covered that many of the orbit periods 
used by the Sphaera are the same as those 
in Van Nierop’s book. What is particularly 
noticeable is that the mistakenly incorrect 
(!) orbit period specified by Van Nierop for 
Ganymede, one of Jupiter’s moons, is iden-
tical to those used by the makers of the 
Sphaera.28

Dating the Sphaera Armilaris Automatica

When exactly Tracy constructed the plan-
etarium is unknown. Since most astro-
nomical data used to design the Sphaera 

correspond to those pre-
sented by Van Nierop, the 
mechanism can be dated 
after 1653. Further, the 
circumstance that in Tra-
cy’s specifications both 
Saturn’s ring and Saturn’s 
moon Titan are not men-
tioned, seems to indicate 
that the device was de-
signed before Christiaan 
Huygens discovered these 
celestial phenomena in 
1655.29 Although these 
discoveries did not im-
mediately become known 
worldwide, as would be 
the case now, Stampioen 
must have been aware 
of them via his network 
of contacts; after all, his 
deceased father had actu-
ally taught Huygens. Even 
so, the Sphaera must be 
more recent, given the 
fact that in 1655 Vroesen 
was only 14 years old. 

A better time indica-
tion can be found in the 
archives of Rotterdam, 
which first mention the 
clockmaker Tracy in 
1662.30 Since Adriaen Vro-
esen took his seat in the 

Rotterdam City Council in 1664, and Furly 
only started his meetings after his marriage 
in 1665, the instrument was probably made 
after the mid-1660s. On the other hand, the 
mechanism must almost certainly be made 
before 1672, the year known as the Dutch 
‘rampjaar’ (disaster year), when the Dutch 
Republic was attacked by four countries 
and almost seized to exist. These events 
sparked a revolution in the country, result-
ing in the instalment of prince Willem III 
of Orange as Stadtholder. Many republicans 
were removed from government, and re-
placed by Orangists. The republican Vro-
esen was one of them. He lost his leading 
status as regent to the royalists.31 To sum-
marise, we can assume that the Sphaera 
was built around 1670.32

The Fate of the Vroesens after 
1672

After 1672, Vroesen left Rotterdam and 
sought refuge, first in Antwerp and later on 
a homestead in Schoonderloo, a village near 
Rotterdam. Little is known about Adriaens 
activities there, but the couple got three 
children.33 Adriaen regularly acted as a 
guardian or caretaker for others34, changed 
his will35, complained about the ‘karossen-
geld’36, acted together with Benjamin Furly 

Fig. 4 Title page of Dirck Rembrantz van Nierop, 
Nederduytsche Astronomia (Second edition, 1658). Photo 
KB (KB401 E1.

Fig. 5 Title page of Vroesen’s official 
request for rehabilitation (1704). Photo 
Museum Rotterdam.
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as an arbitrator in a dispute37, and possi-
bly wrote a posthumously published criti-
cal theological treatise. Today this booklet 
can no longer be found, but once it was in 
Furly’s library.38 

In 1702, after the death of Stadtholder-King 
Willem III, when the office of Stadtholder 
was again abolished in Holland, Vroesen 
saw new political opportunities. He re-
quested the States of Holland and West 
Friesland, to re-appoint him to the city 
council of Rotterdam.39 After the failure 
of that attempt, he submitted an official re-
quest for rehabilitation (Fig. 5).40 In 1704 
Vroesen was indeed awarded a pension by 
the city of Rotterdam.41 At that time, Adri-
aen lived in The Hague, where he died in 
1706. He was buried in his beloved Rotter-
dam.42

Adriaen Vroesen’s philosophical milieu 
gets more depth when we also focus our 
attention to his son Jan Vroesen. In 1685, 
at the start of his law studies in Utrecht, 
Pierre Bayle, writes for him a letter of rec-
ommendation to the Utrecht professor Jo-
hannes Georgius Graevius. In this epistle, 
Bayle praises Vroesen’s son as ‘un jeune 
homme très brillant et très noble’.43 The 
letter shows that Bayle taught the 13-year-
old young man as ‘précepteur’ in philoso-
phy. These lessons were undoubtedly paid 
for by his father Adriaen, meaning that also 
Adriaen had contact with Bayle. Apart from 
that Bayle’s philosophical lessons were not 
in vain. Jan Vroesen Adriaenszoon would 
later emerge as one of the authors of the 
famous Traité des trois Imposteurs, which 
was published in The Hague in 1712 after 
La Vie et l’Esprit de Mr. Benoît de Spino-
sa, a biography of Baruch de Spinoza. This 
much-debated treatise, a copy of which was 
kept in Furly’s library, has been described 
as ‘one of the most radical anti-religious 
clandestine works that circulated in the 
eighteenth century’.44 It is yet another 
indication of the critical-intellectual envi-
ronment in which the Vroesen family was 
submerged.45 

Incidentally, son Jan Vroesen’s radical reli-
gious scepticism also questioned the pur-
pose and meaning envisioned by father 
Adriaen Vroesen for his Sphaera. Had the 
mechanism perhaps some theological – or 
even deistic – meaning? After all, it is known 
that especially in the 1660s a fierce theolog-
ical debate was going on in the Dutch Re-
public about the reality of the Copernican 
system. At stake in these discussions was 
the authority of the Bible, in which could 
be read clearly that the earth stood still and 
the sun moved.46 That planetariums could 
play a role in theological discussions has 
recently been argued in the case of the 

Sphaera Perfecta, a planetarium made in 
1735 by Amsterdam instrument maker Jan 
van den Dam47, who evidently was inspired 
by the - then Leiden – Sphaera. Unfortu-
nately, there are no sources which could 
provide more information on this topic, but 
it is clear that Vroesen’s Sphaera originated 
in an environment where, to cite Margaret 
Jacob and Jonathan Israel, the Radical En-
lightenment matured at an early stage.48 

The Sphaera in the Hands of 
Bastiaen Schepers

No mention of Vroesen’s planetarium can 
be found before 7 June 1710, when in a 
meeting of the trustees of Leiden Univer-
sity is stated that, 

‘Mr Noorthey, council of the City of Rot-
terdam, made known to the aforemen-
tioned that a certain astronomical instru-
ment, namely a sphera movens showing 
celestial movements, had been donated 
to the University’.49 

This Daniel Noorthey was not so much 
acting as administrator of the City of Rot-
terdam, but he was the representative of 
Geertruy Timmers, his aunt and mother in 
law, at that time already a widow for quite 
some time of Bastiaen Schepers (1650-
1704), former governor of the Dutch East 
India Company (VOC) for the Rotterdam 
chamber. It appeared that in 1710 Vro-
esen’s Sphaera was in the possession of the 
Schepers family.50 How they acquired the 
planetarium is not recorded. When many 
years later (in 1726) the trustees of Leiden 
University approached Vroesen’s heirs with 
inquiries, asking if they could provide more 
background about the instrument, the Vro-

esens’ heir noted that Jan Vroesen’s ‘father 
had been the main inventor of the Sphaera 
movens, [...], after whose death it ended up 
in the hands of Mr. Sebastiaen Schepers’.51 
This story must be untrue, because Basti-
aen (Sebastiaen) Schepers died in 1704, 
two years before the death of Adriaen Vro-
esen. Moreover, Scheper’s father – the old 
Admiral Willem Bastiaensz Schepers (1619-
1704) – had been largely responsible for 
Vroesen’s forced departure from the Rotter-
dam city council in 1672. Admiral Schepers 
even took over Vroesen’s former position 
in this city council, later to be followed by 
his son and grandsons. So, the Orangist ad-
miral Schepers was the de facto successor 
to the republican oriented Vroesen.52 

Initially, the trustees of Leiden Univer-
sity confused Schepers the father with 
Schepers the son; in August 1710, at a sub-
sequent meeting of the trustees, it was er-
roneously announced that the Sphaera 
was a donation ‘from the children and heirs 
of Lieutenant-Admiral Willem Bastiaensz 
Scheepers’.53 This was, however, corrected 
later. The donation was actually made after 
the death of Bastiaen Schepers the son, 
who died shortly after his father, and who, 
on closer inspection, was completely differ-
ent oriented compared to his seafaring fa-
ther (Fig. 6). The Latin inscription placed in 
1711 on the base of the planetarium clearly 
recognises the instrument’s origins. Trans-
lated into English, it reads: ‘This instrument, 
a very famous piece of jewellery, was ac-
quired by Leiden Academy through the gen-
erosity of the very honourable widow and 
children of the highly esteemed Mr Sebas-
tiaen Schepers’. In 1741, this provenance 
was confirmed by the university librarian 
Van Royen, who noted at the time that: 

‘Mrs Timmers, widow of Mr Sebastiaen 
Schepers, Councillor of the City of Rot-
terdam, has honoured the aforemen-
tioned [Leiden University Library] with a 
donation, with which it can shine above 
all the libraries of the world, namely 
the Sphaera movens, a mechanism to 
whom the honour of its invention and 
unmentionable costs are ascribed to 
Lord Mayor Adriaen Vroezen, where the 
glory of its conservation and generosity 
to allow it to be viewed by the public is 
thanks to Mr Schepers and his heirs’.54

It was Bastiaen Schepers, therefore, who at 
some point had acquired the planetarium, 
and probably also suggested that the instru-
ment be donated to Leiden University after 
his death. After all, this was his alma ma-
ter, when he successively had studied phi-
losophy and law in the years 1668-1673.55 
His friendship with the Leiden Professor of 
Law, Johann Friedrich Böckelmann (1632-

Fig. 6 Portrait of Bastiaen Schepers (1650-
1704) as ‘bewindhebber’ (director) of the 
Dutch East India Company VOC. Photo 
Museum Rotterdam.
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1681), also dated from that time. In 1679, 
the latter dedicated his innovative textbook 
Compendium Institutionum Justiniani , 
among others, to his ‘very good friend’ Bas-
tiaen Schepers.56

Even though Bastiaen Schepers and Adri-
aen Vroesen came from families with op-
posing political tendencies, their intellec-
tual interest was similar. Both men studied 
philosophy in Leiden, and both were ac-
quainted with Pierre Bayle, because Bas-
tiaen Schepers also belonged to Bayle’s 
liberal circle.57 Bastiaen was also a patron 
for one of Bayle’s former students at the Il-
lustre School in Rotterdam, the young phi-
losopher and physician Bernard Mandeville 
(1670-1733), son of a Rotterdam doctor. 
Mandeville would be later acclaimed in 
England as the author of the social-critical 
book Fable of the Bees (1705/1714). To ac-
knowledge the support given by Bastiaen 
Schepers, Mandeville dedicated his Leiden 
medical thesis to him in 1691.58

In 1692, Schepers befell the same fate as 
Adriaen Vroesen when he was deposed 
by the stadtholder as council member, city 
secretary and pensionary of Rotterdam; 
this because of Schepers’ alleged involve-
ment in riots that had plagued the city two 
years earlier. It was suspected, probably 
rightly, that he and several others (includ-
ing Mandeville the elder and his son), had 
conspired against the bailiff of the city, Ja-
cob van Zuylen van Nievelt.59 The latter’s 
corrupt policies met with considerable re-
sistance, both among the common people 
and the more liberal regents.60 In 1690, 
an intervention of the bailiff led to an as-
sault on his home, after which Van Zuylen 
initially was removed from office. However, 
thanks to the protection of the Stadtholder-
King Willem III, Van Zuylen recovered his 
position, and in the purge that followed 
liberalist free-thinking in Rotterdam was 
severely restricted. Not only Schepers and 
a number of supporters had to step down 
from their offices, Pierre Bayle lost his pro-
fessorship at the Illustrious School of Rot-
terdam. Bayle even was no longer allowed 
to give private lessons, such as those previ-
ously given to Jean Vroesen. However, this 
measure allowed Bayle to concentrate on 
his monumental Dictionaire Historique et 
Critique. In this almost encyclodedic work 
Bayle also discussed the Copernican system 
of the planets, but unfortunately, does not 
mention Vroesen’s mechanical model, al-
though Bayle must have known the instru-
ment.61 Anyhow, it was also in 1692 that 
Adriaen Vroesen disposed of his country es-
tate in Schoonderloo, probably because he 
moved to The Hague.62 It seems that Rot-
terdam and the surrounding area no longer 

had anything to offer to liberal thinkers. 

The events of 1692 had no lasting effects 
on Bastiaen Schepers. Thanks to the influ-
ence of Schepers’ father, the admiral who 
brought stadtholder Willem III to his crown 
in England 1688, Bastiaen Schepers was re-
habilitated to his post as councillor in 1698, 
to be followed in 1702 by his elevation to 
governor of the Dutch East India Compa-
ny.63

A Showpiece in Scheper’s Library?

When and how Vroesen’s Sphaera came 
into the hands of Bastiaen Schepers is un-
known. However, since a pedestal was 
missing when the Sphaera was donated 
in 1710, it is likely that the Sphaera was a 
permanent fixture in Schepers’ library in 
his house in Rotterdam Hoogstraat, where 
he lived from about 1688 to about 1700.64 
In 1696, this library and various ‘other cu-
riosities’ of Schepers were praised as an 
important place to visit by Italian globe-
maker Vincent Coronelli.65 Unfortunately, 
he mentions no details, but it is most likely 
that the Sphaera was placed in a library 
or collection of curiosities. In the Muse-
um Museorum, a guide on how to layout 
private and public collections, published 
in 1704, it is stated that a Sphaera armil-
laris copernicana, such as the one in Got-
torp, would be a valuable addition to a 
‘Kunstkammer’.66 A possible scenario is 
that when Schepers bought his house on 
Hoogstraat, Vroesen’s Sphaera was already 
there; in fact, Adriaen Vroesen also lived in 
Hoogstraat in Rotterdam at the time of his 
marriage in 1662.67 Vroesen probably dis-
posed of this house in 1687, shortly before 
Schepers moved to Hoogstraat.68 The pri-
vacy of a house can also explain why the 
Sphaera is not described anywhere before 
it arrived at Leiden University. The fact that 
the structure of the planetarium indicates 
that the timepiece originally had a 4-metre 
long pendulum provides evidence that the 
instrument originally was installed high in 
a building.69

Further, it is worth noting that Nicolaes 
Stampioen, the mathematician who car-
ried out the calculations for the Sphaera, 
worked for Bastiaen Schepers and his fam-
ily from 1701 to 1708. Stampioen took over 
the tasks of steward and secretary of the 
Schieland Hoogheemraadschap (water 
board) for the still very young son Willem 
Bastiaensz Schepers (1684-1750).70 Per-
haps this involvement with the Schepers 
family was the reason why in 1710 Stampi-
oen was not involved in handing over the 
then rather delapidated Sphaera to Leiden 
University. 

The Sphaera at Leiden University

The Leiden trustees sent the instrument 
maker Jan van Musschenbroek with a reg-
istrar to Rotterdam in order to collect the 
Sphaera and to give Schepers’ domestic 
staff three double gold ducats as a gesture 
for their support.71 At the meeting held on 
8 November 1710, the trustees recorded 
that the Sphaera had been provisionally 
placed in the university library because 
there was no room in the Theatrum As-
tronomicum (the name used at the time 
for the observatory on top of the Academy 
building at the Rapenburg). Mayor Coen-
raad Ruysch, administrator of the Theat-
rum, Jan van Musschenbroek, and ‘others, 
experienced in astronomical studies’, were 
asked to make a plan and budget for restor-
ing the Sphaera.72

A month later, the university commissioned 
the clockmaker Bernard van der Cloesen 
(† 1736) from The Hague to restore the 
planetarium. This clockmaker was selected 
because he had been used previously ‘by 
Mr Huygens’ for ‘making astronomical in-
struments’.73 An unnamed carpenter was 
also commissioned to produce a suitable 
pedestal, since, as already mentioned, the 
planetarium’s original was missing. Van der 
Cloesen restored the instrument to its for-
mer glory in his workshop in The Hague. 
In 1712, the planetarium was transported 
to the library, after which it could be ad-
mired by the public. It was placed in a glass 
case, to which only Wolfert Senguerdius, 
the professor of philosophy, and Jan van 
Musschenbroek, the administrator of the 
scientific instruments, had the key.74 Neat 
Latin adorning the foot of the pedestal still 
indicates what had happened: 

‘Although left badly damaged by the pas-
sage of time and the carelessness of the 
inexperienced, the skilled instrument 
maker Bernard van der Cloesen recently 
restored it, going beyond the original 
condition and actually introducing some 
improvements, so that the instrument 
now really seems to have reached the 
peak of perfection’.75

Gratitude is also expressed on the other 
side of the pedestal to two others who 
helped in the restoration of the planetari-
um. The first was Leiden mayor Coenraad 
Ruysch (1650-1731), who supervised the 
entire restoration and who also advanced 
the costs. He was famous as a ‘benefactor 
of the liberal arts’, and acted as scientific 
patron until his death in 1731. From 1726 
to 1731, for example, Ruysch financed the 
publication of the meteorological observa-
tions of Coenraad Zumbach de Koesfelt, 
who was only too pleased to dedicate this 
publication to this ‘promoter of all the arts 
and honourable sciences’.76
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Until now, it had never been noticed that, 
besides Ruysch, another person with ‘expe-
rience in astronomical study’ contributed 
to the restoration plans. This person’s name 
is absent in the resolutions of the Leiden 
trustees, but is explicitly mentioned on the 
base of the Sphaera. It concerns ‘the out-
standing mathematician Johannes Ham, 
Council of Arnhem, very noble and very 
wise representative of the Mighty States-
General of the United Netherlands’.77 This 
Johannes Ham (1654-1725) was an alum-
nus of Leiden University, where he was 
registered from 1671 to 1680, first studying 
philosophy then later medicine. In later life, 
he was listed as a doctor, as well as a mayor 
in Arnhem. Ham was no ordinary student, 
and remarkably he is the same man who 
was the first in the world to discover the 

spermatozoa in 1677.78 In August of that 
year, Ham visited the renowned microsco-
pist Antony van Leeuwenhoek in Delft, to 
whom he revealed his own microscopic 
discovery. Van Leeuwenhoek immediately 
made the discovery public by sending a 
letter to the Royal Society. This same Ham 
is thus immortalised on the base of the 
Sphaera, only this time honoured for his 
mathematical monitoring of the work of 
Van der Cloesen. 

After all this work, the instrument was 
given a new name, proudly stated on the 
pedestal: Sphaera Incomparabilis. Leiden 
University also abundantly advertised the 
device by issuing a pamphlet about the 
Sphera Automatica from 1714 onwards79, 
which for the convenience of the many 

foreign visitors was published not only in 
Latin and Dutch (Fig. 7) but also in English 
and French. The text was later also included 
in some German and Danish books.80 In ad-
dition, a new catalogue of the university li-
brary with an engraving and description of 
the new acquisition was issued in 1716.81 
Countless travel journals show that the 
‘Magnificent Copernican Machine’ in the 
Leiden library was famed internationally, 
and remained so throughout the eighteenth 
century.82 In 1717, for example, the Ger-
man professor Johann Gottlieb Deichsel ad-
mired how the Sphaera had been set up in 
its new glass case to the right of the librar-
ian’s desk83, while in 1777 the Danish as-
tronomer Thomas Bugge wrote of the plan-
etarium, ‘this is a very beautiful piece’.84 
It is not surprising that many exaggerated 
stories about this showpiece began to cir-
culate at the time. Englishman John Ratcliff, 
for example, wrote in 1734 during his visit 
to the Leiden library that this ‘noble instru-
ment’ had once been personally examined 
by the Russian Tsar Peter the Great; he had 
been so clumsy with it that it had stood idle 
for a long time afterwards, but fortunately it 
had now been repaired and kept in a glass 
case.85 In 1770, Russian prince Alexandre 
Kurakin admiringly reported in his travel 
journal that he had heard that the construc-
tion of the Sphaera cost 70,000 guilders.86 
It is clear that Vroesen did not cut any cor-
ners at the time he made the Sphaera, but 
that amount of money would have been 
easily enough to buy three country estates 
at the time. 

The planetarium could be admired by li-
brary visitors throughout the eighteenth 
century. It was initially maintained by Jaco-
bus van der Cloese[n] (1692-1767 – the son 
of Bernard), and later by Bernard’s grand-
son Bernard van der Cloesen the younger 
(1726-1780). After his death, management 
of the device was transferred, first to Leiden 
clockmaker Louis Pasche (1782-1793), and 
then to the scientific instrument maker 
Felix Meylan (1793-after 1809).87 In total, 
between 1710 and 1810, the maintenance 
of the Sphaera costed the university about 
eight thousand guilders, a very consider-
able sum at the time.88 

In 1823, the Sphaera was moved from the 
university library to the attic of the new 
Leiden observatory (still on top of the 
Academy Building), where the later direc-
tor of the observatory, Frederik Kaiser, 
discovered it on his appointment in 1826 
in an ‘extremely neglected’ state.89 Kaiser 
considered the Sphaera to be fairly useless 
for astronomy. His comment in a later an-
nual report of Leiden Observatory leaves 
no room for misunderstanding: ‘This piece 

Fig. 7 The short description of the Sphaera published for the first time in 1714. Photo 
University Library Leiden.
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of equipment [the Sphaera] is especially 
remarkable for the fact that, without having 
any use, it has swallowed up over half a cen-
tury all the funds that in Leiden could have 
been expended on astronomy’.90 So, in the 
decades of Kaiser’s directorship, the instru-
ment remained hidden on the attic of the 
Academy Building. However, in 1868 Kai-
ser’s attitude changed. Eight years before, 
he finally had succeeded to obtain a new 
observatory building, built on a bulwark in 
the Hortus Botanicus. This achievement 
had made him curious to the history of his 
institute. Kaiser started to search the uni-
versity archives to be able to write a com-
plete history of Leiden Observatory since 
1632. In this way, he also became interested 
in the old astronomical instruments.91 So, 

in April 1868 he returned to the Academy 
Building to inspect what he had left there. 
Kaiser had kept the Sphaera and the other 
abandoned instruments in the old observa-
tory because – as he explained – he ‘did not 
have the proper means for transport and 
could not make the instrument present-
able’.92 In a small handwritten note Kaiser 
reported what he had seen on the attic: 

‘I found the room full of papers, lying 
on piles on the ground. […] I found the 
planetarium moved to another corner 
and far more mutilated than before. The 
small globe of the Earth and many oth-
er pieces were missing. From a nearby 
telescope, as well as from the planetari-
um, all screws that could be turned out 

by hand had been removed.’93

Kaiser now quickly decided to bring the old 
apparatus to the new observatory building, 
and have them restored and cleaned, but 
this time for solely historical reasons. It is a 
textbook example of what Michael Thomp-
son has described in his Rubish Theory: 
The Creation and Destruction of Value 
(1979).94 In this book Thompson argues 
that obsolete objects can regain a value 
only when they first are dumped from their 
original function, regarded as being super-
seded and worthless. This is exactly what 
has happened with the Leiden Sphaera af-
ter it had fallen into disgrace. So, to quote 
Kaiser again: 

‘On 7 and 8 April 1868 the carpenter has 
transported these heavy pieces to the 
new observatory. […] The planetarium’s 
pedestal must be touched with paint, 
for which the English painter has been 
summoned. The copper parts must be 
polished, [an activity] with which Valk 
and De Lange can be entertained for a 
long time.’95

After its refurbishment, the Sphaera was 
installed in the entrance hall of the new 
Leiden Observatory. However, the instru-
ment was neglected there once more. Ac-
cording to a commentator from 1928, it had 
become ‘a sad symbol of a lack of reverence 
for ancestry’.96 But as, after all, the instru-
ment had ‘the greatest artistic value’ of all 
the Dutch planetariums, it was fortunate 
that there was again ‘talk of restoration’.97 
Shortly thereafter, in 1930, the rare device 
was given on loan to the Netherlands Muse-
um for the History of Science and Medicine 
(later Museum Boerhaave), which opened 
its doors in 1931 (Fig. 8).98  From that time 
on, the Sphaera once again became a show-
piece, albeit it now with a historical signifi-
cance, rather than an astronomical one. 

Old Traces of Restoration

Before the current restoration could start, 
the Sphaera had to be completely disman-
tled. The parts that were exposed revealed 
the usage, repairs and renovations under-
gone by the device. Some elements, how-
ever, could not be dated, and there were 
issues with the modifications carried out in 
the period before the planetarium moved 
to the museum. The archives of Leiden Uni-
versity show that some necessary changes 
were made to the Sphaera immediately af-
ter it was moved in 1710. Van der Cloesen 
Senior, for example, was commissioned to 
‘put the instrument on a pedestal, as was 
originally envisaged and made’.99 He bud-
geted 350 guilders for the work, but this 
turned out to be insufficient because the 
planetarium had ‘become dislodged and in 

Fig. 8 The Leyden Sphaera as exhibited in 1931 in the ‘Nederlandsch Historisch 
Natuurwetenschappelijk Museum’ at the Steenstraat in Leiden. Photo Museum 
Boerhaave.
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disorder’. In the summer of 1712, Ruysch 
reported that he had spent no less than 
1,232 guilders on the instrument; 624 guil-
ders were for Van der Cloesen (who would 
eventually receive 700), 576 guilders for 
the carpenter (for making the base and a 
glass cabinet), and finally a modest 32 guil-
ders for the painter.100

After the recent dismantling of the instru-
ment, it was clear that the dial and en-
graving were originally of a different de-
sign (Fig. 9). Van der Cloesen had made a 
new dial to cover Tracy’s original. Initially, 
the movement was that of a ‘night clock’, 
where the hours run between the quarters 
and minutes. Tracy’s dial is depicted on 
the engraving from 1711. Van der Cloesen 
also modified the movement of the plan-
etarium by fitting a much shorter 25-cm 
pendulum.101 This meant that he had to 
change the ratios of the gearing, otherwise 
a year would pass in just three months. 
With Van der Cloesen’s modifications, the 
clockwork could run continuously for 8 
days after winding. Hereafter Van der Clo-
esen made a new engraving in the middle 
of the new dial. Eventually he prepared 
drawings of the entire system of gearing in 
1727. These diagrams were reviewed and 

approved by Willem Jacob ’s Gravesande, 
the astronomy professor.102 The fact that 
the trustees ordered some copies of these 
drawings, made by mathematics lecturer 
Willem La Bordus, indicates how proud 
they were of the instrument. Throughout 
the following century, no expense or effort 
was spared on maintenance. Keeping the 
movement going was particularly difficult, 
since the clockwork was not up to the task 

of moving the planets, so it required lots of 
modifications and replacement parts. The 
gearing showed significant signs of wear, 
bearing witness to the device’s long period 
of functioning. In Tracy’s day, watchmakers 
made cog wheels by hand. Later, machines 
were invented which could both distribute 
the teeth and mill them, and the difference 
with the handmade gearings can be clearly 
seen. It bears witness to the various makers 
who have worked on the device and have 
repaired its movement. The hand mecha-
nism, for instance, seems to have been 
made by a different watchmaker than the 
running mechanism. The latter also con-
tains nineteenth-century parts, such as the 
escapement.103 The drive and attachment 
of Jupiter were also adapted, with addition-

Fig. 10 In 1711 the digits for the 17th 
century are flattened on the back of the 
plates to provide new digits for the 18th 
century. Photos Museum Boerhaave.  

Fig. 9 Old and new dials: Tracy versus Van 
der Cloesen. Photos Museum Boerhaave.
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al reinforcement such as an extra bracket. 
The oval orbit of Saturn also suffered dam-
age over the years, as is evident by a signifi-
cant amount of soldering. Further, the uni-
versity print from 1711 depicts Saturn with 
a ring, and the accompanying text reads: 

‘The five moons of Saturn also do not 
move here and are connected to the 
same ring; which is also fixed here; this 
could not be otherwise because of the 
smallness of the space, nor is it neces-
sary’.104

Giovanni Domenico Cassini discovered 
Saturn’s fifth moon, Thetys, in 1684, so the 
five moons in the ring were certainly not 
made by Tracy. Photographs from the 1970s 
show a rough ring with five spheres, prob-
ably an addition from the restoration after 
World War II. Finally, the annual dial shows 
a nice way of being economic. At the rear, 
the dates have been changed; the sixes of 
the years 1600-1690 have been beaten flat 
and were then changed into sevens (Fig. 
10). This made the movement suitable for 
the eighteenth century! 

In the 1920s, just before the Sphaera was 
transferred to the museum, an employee at 
Leiden Observatory also carried out some 
repairs. This is indicated by an inscription 
below the central axis, which reads ‘made 
in May 1927 J.H. Karsten’. On 11 December 
1944, during World War II, a bomb from the 
Royal Air Force hit the museum. Arie de Valk, 
the former head of restoration at the Mu-
seum Boerhaave, saw the heavily damaged 
Sphaera through a hole in the bombed-out 
wall as a child: the planetarium’s big rings 
were bent, and the zodiac had become dis-
located. When De Valk joined the museum 
in 1952, the Sphaera was already repaired 
by a certain ‘Algra’, an apprentice instru-
ment maker at the Kamerling Onnes phys-
ics laboratory. This was revealed by the re-
cent investigation of the zodiac; the figures 
are now mounted on a modern welded 
frame, and are no longer in their original 
mount. Obviously, this Algra did not have 
access to the right information, since pho-
tos of the planetarium before the war show 
that the constellations were placed in the 
correct orientation, whereas in the new 
frame they are mounted in the opposite 
direction.

The Recent Restoration

During the years that the Sphaera stood in 
the Museum Boerhaave, it has undergone 
several maintenance interventions, such 
as waxing and protecting bare metal parts 
from rust. In addition, the wooden pedestal 
was restored by Atelier Mösenbacher some 
years ago, which resulted in the texts on the 

panels becoming readable again. In 2013, it 
was time for a more thorough approach, 
during which the Museum Boerhaave was, 
as always, very careful. This work amount-
ed to cleaning, removing rust, and making 
engravings and materials visible again. A 
natural shellac was used to protect metal 
parts from corrosion, and the restoration 
department replaced some missing parts. 
For example, the ring with moons around 
Venus was redesigned, and the missing part 
of the Gemini constellation was fabricated. 
However, the wrong direction of the signs 
of the zodiac was not corrected. More im-
portant than what it says about the history 
of the Sphaera, this was because it would 
have been necessary to make a whole new 
mount for the fragile constellations. Some 
old welds were also reinforced because of 
their vulnerability.105 The result is a magnif-
icent planetarium where all the engravings 
are once more clearly legible.

Epilogue 

Recent historical research has revealed that 
the Sphaera originated in a fascinating Rot-
terdam intellectual environment where the 
Radical Enlightenment matured at an early 
stage. It is a miracle that the instrument 
still exists today, following so many years in 
Rotterdam, at Leiden University and at the 
Museum, especially considering the bom-
bardment in the Second World War. The res-
toration in 2013 revealed that the Sphaera 
can be read like a book. The wear and tear 
marks and changes made to the planetary 
system and the dials provide a wonderful 
overview of how the planetarium was used, 
right from its beginnings to the present day. 
What stands out is the incredible crafts-
manship of the various instrument makers, 
as evidenced by the cast central tubes and 
the handmade gearing. It is also clear that 
several skilled craftsmen worked on the 
device, not only famous clockmakers, like 
Tracy and the three Van der Cloesens, but 
also unknown makers of brass parts, cop-
persmiths and painters.
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