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Ingenuity in Nuremberg:  
Dürer and Stabius’s Instrument Prints
alexander marr

In 1781, the Imperial Librarian and pioneering print scholar Adam von Bartsch edited a 
portfolio of thirteen woodcuts associated with Albrecht Dürer, the original blocks for which 
had been recently rediscovered at Schloss Ambras and the Jesuit College in Graz (Fig. 1).1 
Given the rarity of the designs (some of which were thought not to have survived in original 
impressions), a limited edition was printed, financed by the successful Viennese publisher 
Joseph Edlen von Kurzböck. At the heart of this miscellaneous collection is a series of four 
scientific images commissioned between 1512 and 1515 by the humanist Johannes Stabius 
(1460–1522), best known as coordinator of the monumental prints—each composed of 
multiple woodblocks, the Arch of Honor (1512–18) and the Triumphal Procession (1507–22) 
for the Holy Roman Emperor Maximilian I.2 Cut by the master Formschneider Hieronymus 
Andreae to drawings produced in Dürer’s workshop, these elegant devices were invented by 
Stabius as gifts for the emperor and his court to use in timetelling and the casting of horo-
scopes (Fig. 2).3 In their design, dedicatees, date, and makers, they are intimately connected 
not only to the monumental prints but also to Dürer’s celebrated Star Charts and World 
Map, the latter included in Bartsch’s portfolio.4

Bartsch, who had seen sixteenth-century impressions of some but not all of the 
blocks, edited the instrument prints, resetting the letterpress and providing new titles for 
these mathematically complex objects, which he clearly struggled to understand.5 Evidently, 
he was unfamiliar with the original, hand-colored version of the Astrolabium imperatorium 
(Imperial Astrolabe) (1515) now in Munich, since he named his reprint Culminatorium fixarum 
and published it without any explanatory text (Fig. 3).6 Stripped of its vibrant color and let-
terpress, the print has become a very different object: less visually striking, harder to read, and 
difficult to interpret or use. Indeed, Bartsch seems to have looked upon the prints as connois-
seurial curiosities, valuable chiefly for their connection with Dürer and the other famous men 
to whom they were dedicated.

While Bartsch exhibited little interest in the functional aspects of these devices, 
recent research has recovered their social currency in the imperial court and located them 
within the knowledge economy of early modern Europe.7 For Susan Dackerman, such 
“epistemic images” have suffered from being appreciated solely “in aesthetic terms with little 
attention to their content.” Instead, she suggests, they should be examined for “the work that 
prints do, and how their early modern makers activated them to generate the knowledge they 
embody and engender.”8 Valuable as this approach may be, in hiving off the epistemic from 
the aesthetic it risks a misleading anachronism, as alien to the prints as Bartsch’s uncom-
fortable interventions. Dürer himself famously observed that “function is a part of beauty,” 
and it is clear that Stabius’s images were designed to be admired as well as used.9 The prints’ 
aesthetics, therefore, is not an appreciation of beauty free from the taint of utility. Rather, it 
is a wholly interested form of pleasure, in which delight is derived not simply from the con-
tingency of form on natural rules but instead from a playful and arresting solution to the 
demands of making knowledge. In short, the prints aimed to provoke a particular kind of 
aesthesis, in which the conventional marriage of form and function has been mobilized in 
especially forceful and novel ways.

1 Johannes Stabius with Albrecht Dürer, Hans 
Springinklee, and Hieronymus Andreae, Imperial 

Astrolabe, 1515, woodcut with letterpress and hand 
coloring, 24 × 173/4 in. (61 × 45 cm). Bayerische 
Staatsbibliothek, Munich, Einbl. VIII, 12 (artwork in the 
public domain; photograph provided by the Bayerische 
Staatsbibliothek)
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This is clear if we set the Imperial Astrolabe next to Lucas Cranach the Elder’s 
planetary device (ca. 1513), produced for the mathematics professor Bonifatius von Zörbig 
(Fig. 4). Cranach’s woodcut performs some of the same functions as the Stabius print; it was 
intended for a similarly elite, educated audience; and it was produced by a highly accom-
plished artist. Yet its appearance is quite different. Despite the witty deployment of oblong 
tables as the pilasters framing the image, its chief visual mode is conventional and repre-
sentational, in which personifications and narrative scenes symbolize the planets and their 
influences.10 By way of contrast, the visual effects of the Imperial Astrolabe have been created 
through the abstract lines and shapes that record and convey astronomical information. 
Stabius’s print thus achieved and exhibits what Dürer called Vergleichlichkeit: the consensus 
of parts, which the artist considered a necessary quality of beauty. As he wrote in his unpub-
lished “Nourishment for Young Painters”: “The harmonious relationship of one thing with 
another, that is beautiful.”11 In the instrument print, utility has been seamlessly and harmoni-
ously fused with beauty, through forms that simultaneously seek to instruct and to delight.

The Imperial Astrolabe is composed of a measured grid, on which ten clusters of 
swaying, intersecting black lines are set against a series of diagonally oriented polychrome 
stripes. Its bold configuration is geared toward use.12 The grid comprises twelve pairs of 
horizontal “hour” lines and vertical “directional” lines; the swaying black lines denote the 

2 Johannes Stabius with Albrecht Dürer, Hans 
Springinklee, and Hieronymus Andreae, Imperial 

Astrolabe, 1515, woodblock, 18 × 175/8 in. (45.7 × 
44.8 cm). Albertina, Vienna, HO2006/681 (artwork 
in the public domain; photograph provided by the 
Albertina)
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boundaries of certain of the mundane astrological houses; the oblique, colored bands signify 
the signs of the zodiac, divided at five-degree intervals.13 This was a highly innovative way of 
depicting astronomical data on a two-dimensional surface, graphically representing a com-
plex algorithm for determining house boundaries in a horoscope.14 As Stabius explained in 
the extensive explanatory text printed beneath the image, these graphic elements may be used 
to determine the “figure of the sky” at any given moment: information essential for the prac-
tice of astrology and for the varied mathematical problems his instrument can solve. Yet while 
this arrangement is informational and practical, it appeals equally to the senses, presenting a 
kinetic and syncopated composition, the rhythms of which aptly reflect the musical motions 
of the spheres.15 Indeed, Stabius grounded the delectable utility of his instrument prints on 
that most ancient example of aesthetic appreciation: divine order made visible in the motions 
of the heavens.16 As he wrote, whoever “delights in the contemplation of celestial movements 
may be able to use it [the Imperial Astrolabe] so much as they like.”17 Thus, in a pattern of 
grids, lines, undulating shapes, and curves that are formulated by the connecting of numbers 
on charts, Stabius’s device makes manifest, useful, and pleasing the celestial order.

The success of Stabius’s image, then, consists in an ingenious orchestration of data, the 
demonstration of supreme manual dexterity, and a clever response to the imposed parameters of 
a composition. In epistemic images these parameters are especially severe, given their requisite 

3 Johannes Stabius with Albrecht Dürer, Hans 
Springinklee, and Hieronymus Andreae, Culminatorium 

fixarum, 1781 (edited reprint by Adam von Bartsch of 
1515 block), woodcut with letterpress, 193/4 × 181/8 in. 
(50 × 46 cm). The British Library, London, General 
Reference Collection, 1266.k.12 (artwork in the public 
domain; photograph © British Library Board)
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legibility, utility, and conformation to laws of nature. We might call this their “informational 
constraint.” However, the way in which Stabius’s instrument prints have been organized for-
mally is not purely a function of these demands, but is rather idiosyncratic, laden with visual 
interest. This combination of visual idiosyncrasy with utility sharply distinguishes the instru-
ment print from other affective “decorative designs,” of the kind that Ernst Gombrich (in The 
Sense of Order) claimed can “arouse certain responses”—aesthetic, emotional, intellectual—in a 
viewer.18 For example, at first glance the rhythmic patterns of the Imperial Astrolabe seem com-
parable to the illusory tricks of Op art, exemplified by Bridget Riley’s Zephyr (1976, Fig. 5). To 
equate these works formally, though, is to risk conflating early modern diagrammatics and mod-
ernist abstraction.19 While Stabius’s Imperial Astrolabe and Riley’s Zephyr share an ambition to 
excite visual and mental effort, the former is distinguishable from the latter in being calibrated 
to perform specific functions, political as well as mathematical.20 Rooted in the tradition of 
classical rhetoric, the instrument prints were devised not only “to instruct” and “to delight” but 
also “to persuade” their viewers of Maximilian I’s imperial magnificence.21 Rhetorical culture, in 
which the imperial historiographer Stabius was a major figure, is but one of many contexts that 
distance the instrument prints from their more modern counterparts.22 They demand that we 
approach these complex objects not (pace Gombrich) through a transhistorical analysis of the 
psychology of form but via close, contextual reading.

However, in seeking to reconstitute these contexts we encounter some stubborn chal-
lenges. The intimate patronage environment in which the images were made, the mathemat-
ics and astronomical principles that undergird them, and their intended applications are but 
dimly visible to the present-day viewer. While all these aspects were presumably familiar to 
the original audience, they need to be recovered if an interpretation is to be assayed. Equally, 
the nature of the collaborations responsible for the images’ production is opaque. We lack a 

5 Bridget Riley, Zephyr, 1976, acrylic paint on linen, 
883/8 × 421/4 in. (224.5 × 107.3 cm). Manchester  
City Art Gallery, Manchester, UK, 1977.3 (artwork  
© Bridget Riley 2017, all rights reserved; photograph 
© Bridget Riley, provided by Bridgeman Images)

4 Bonifatius von Zörbig and Lucas Cranach the Elder, 
Ein ewig nutzbarlich Planetisch werck, ca. 1513, 
woodcut with letterpress, 121/2 × 151/4 in. (31.9 × 
38.8 cm). Albertina, Vienna, DG1929/190 (artwork 
in the public domain; photograph provided by the 
Albertina)
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clear identification of the participants’ roles in these prints’ manufacture, in contrast to other 
projects undertaken by Stabius and the Dürer workshop. The resulting ambiguities in attri-
bution and confusion about the division of artisanal labor have rendered questions of author-
ship and intention decidedly murky.

In the case of functional objects, matters of authorship may seem to be of limited 
import, irrelevant to interpretation owing to such things’ supposed incapacity to “mean 
freely.”23 But the kind of creative ingenuity signaled in the early modern period by the Latin 
term ingenium was essential for the invention of these devices. In the earliest biography of 
Stabius, his pupil Georg Tannstetter praised the mathematician and poet as “a man learned in 
everything and of most fruitful ingenuity [ foelicissimi ingenii] in the invention of novelties.”24 
Among Stabius’s inventions Tannstetter listed the printed instruments, calling one of them—
the Universal Horoscope—a “wonderful work [opus mirandum]” (Fig. 6).25 In fact, these 
remarkable images have a good claim to be the first single-sheet instrument prints. Although 
usable, movable instruments had long existed in manuscript, Stabius’s are the earliest surviv-
ing printed examples issued individually rather than as part of a book.26 Novelty doubtless 
formed part of their appeal. In praising Stabius’s originality, however, Tannstetter suppressed 
the contributions of his master’s collaborators. Their artisanal skill—the craftsmanship tra-
ditionally designated by the word techne—was crucial to the images’ creation and success. 
Forged in the intellectual melting pot of early sixteenth-century Nuremberg and in an artistic 
sphere profoundly influenced by Dürer’s gravitational pull, the printed instruments were the 

6 Johannes Stabius with Albrecht Dürer, Hans 
Springinklee, and Hieronymus Andreae, Universal 

Horoscope, 1512, woodcut with letterpress and hand 
coloring, 183/8 × 181/4 in. (46.8 × 46.3 cm). Albertina, 
Vienna, DG1950/219 (artwork in the public domain; 
photograph provided by the Albertina)
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product of a particular collaboration in a specific place and time. Charting this collaboration 
in context reveals precisely how Stabius and his colleagues combined ingenium with techne in 
the service of practical and beautiful knowledge.

INSTRUMENTS TO ACCOMPANY AN EMPEROR
By the time he began to commission his prints, Stabius (portrayed by Dürer, ca. 1517) had 
already risen to considerable social and intellectual heights under Maximilian’s protection.27 Fol-
lowing his education and early academic employment in Ingolstadt, in 1501 Stabius was invited 
by the emperor to take up one of the newly founded chairs in mathematics and astronomy at 
Conrad Celtis’s Collegium Poetarum et Mathematicorum in Vienna.28 Shortly thereafter he was 
crowned poet laureate: the conferment of this explicitly political title by 1503 indicated Max-
imilian’s desire to enlist Stabius in the growing entourage of artists and scholars charged with 
amplifying his magnificence.29 To celebrate the appointment and deepen the patronage relation-
ship with his prince, Stabius produced an illustrated broadsheet (his first foray into this format) 
that couples an elaborate prognostication in Latin verse with an allegorical representation of 
the cosmos (Fig. 7). In the panegyric poem of this Pronosticon (1502) dedicated to the emperor, 
Stabius wove together astrology, politics, and rhetoric in order to prophesy, advise, and praise.30 
The accompanying woodcut—sometimes associated with Dürer—depicts Urania, Muse of 
Astronomy, embracing an armillary sphere representing the cosmos, in which celestial influence 
is beamed to earth from the stars and planets of the twelve astrological houses.31 The success of 
his broadsheet, an example of which survives with extensive contemporary annotations, likely 
encouraged Stabius in his later, but visually bolder instrument prints.32

Having been subsumed into the court, Stabius left the University of Vienna and 
at some point—we do not know when, precisely—joined Maximilian as he journeyed 
throughout his territories. Evidence for Stabius’s activities during this peripatetic period is 
scanty, such that we cannot know for certain where he was at any given time. He probably 
advised his prince on astrological matters and may have instructed him in mathematics 
and astronomy. We may be sure, however, that life in the imperial train provided Stabius 
with privileged access to the emperor and influential members of his retinue—connections 
he sought to cultivate through his printed instruments, the first of which was dedicated to 
none other than Maximilian. The Horoscopion universale (Universal Horoscope, Fig. 6) is a 
large, square broadsheet bearing a round, astrolabe-like image of helical lines, adorned with 
imperial insignia in the corners. While the provenance of the Albertina’s apparently unique, 
hand-colored impression is unknown, it may well be the object Stabius presented to his 
patron (although it is possible he gave Maximilian a manuscript version, reserving printed 
copies for distribution as gifts to friends and courtiers).33 The printed instrument seems to 
have been issued without any text or title, but a manuscript of its dedication and “canons” 
(the textual explanation of how the device worked) is dated May 31, 1512, around which time 
the print was presumably published in Nuremberg.34 In this text, Stabius explained that his 
device is a “universal” instrument, which “distinguishes between the hours and moments of 
the day and night, to suit the various procedures employed by the several nations.”35 Since 
the boundaries of Maximilian’s empire were so expansive, Stabius had contrived an instru-
ment that could be used to convert between local time-telling conventions that rely on the 
motions of the heavenly bodies: “In devising the present horoscope, which applies in the 
same way to all peoples, around this part of the earth, on the opposite side of the earth, or 
in the antipodes, I reconciled the greatly varying observations of the hours in the balance 
of a certain harmony.”36 By presenting his instrument in this way, not least by invoking the 
“balance of a certain harmony” his reconciliation had achieved, Stabius flatteringly alluded 

7 Johannes Stabius and unknown artisans, 
Pronosticon, detail showing Urania, 1502, woodcut 
with letterpress, 133/4 × 107/8 in. (34.8 × 27.7 cm). 
Bayerische Staatsbibliothek, Munich, Einbl. IV, 7a 
(artwork in the public domain; photograph provided by 
the Bayerische Staatsbibliothek)



55   dürer and stabius’s instrument prints

to Maximilian’s imperial ambition and introduced a major theme of Maximilianic ideology: 
translatio imperii, the transfer of empire from ancient Rome to modern Germany.37 His 
explanation of the several sets of hour lines that make up the instrument (accompanied by 
instructions for their hand coloring) emphasizes this trope, in the archaeological language of 
Celtis’s humanism:

At the edge of this orb, this horoscope includes the hours in the manner of the 
Germans and certain other nations by counting them from midnight to noon and 
from noon to midnight, either from noon to noon, as was the ancient practice of the 
Umbrians, or from midnight to midnight, like the Egyptians, Hipparchus, and the 
priests of the ancient Romans. Then, within the area of the same orb, certain curved 
lines are drawn with a spiral or helical shape, which display the form that Archimedes 
calls “the turning back of the initial line,” and these are of various colors. Some, 
twenty-four in number, are sky blue and show the hours in the Babylonian manner 
between successive risings of the sun, whilst the remaining twenty-four move spirally 
in the opposite direction. These are deep red, and display the intervals of the hours 
in the ancient Athenian manner between successive settings of the sun. In addition, 
between these same sets of lines, two others may be seen in bold. . . . These are the 
hours that certain German peoples keep, in particular the inhabitants of Nuremberg. 
Finally on the same horoscope there are certain other curved lines drawn in black ink, 
which indicate the unequal planetary hours.38

Taking readings from these lines by means of a knotted thread inserted through the center of 
the instrument, the Universal Horoscope could be used to solve several common horological 
problems, such as ascertaining the length of the day or night in any region, when the sun will 
rise on any given day, and so on.

Soon after publishing this device, Stabius dedicated two more printed instruments 
to members of the imperial retinue, both confusingly called Horoscopion omni generaliter 
congruens climati (Horoscope generally suited to each latitude). Although designed very 
 differently from the Universal Horoscope, these prints served similar time-telling functions. 
The first, dated July 30, 1512, and now known as the Double Horoscope, is a long, double- 
sheet print made from two blocks and set with letterpress and tables of the planetary hours 
(Fig. 8). It was dedicated to one of Maximilian’s principal advisers, the influential Cardinal 
Matthäus Lang von Wellenburg, bishop of Gurk and governor of the imperial holdings 
in Italy (1468/9–1540; portrayed by Dürer ca. 1518–21).39 Vibrantly hand-colored, original 

8 Johannes Stabius with Albrecht Dürer, Hans 
Springinklee, and Hieronymus Andreae, Double 

Horoscope, 1512, woodcut from two blocks with 
letterpress and hand coloring, 141/2 × 413/8 in.  
(36.8 × 105 cm). Kupferstichkabinett, Berlin, 16-1999 
(artwork in the public domain; photograph by SMB/
Volker-H. Schneider, © bpk/Kupferstichkabinett)
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impressions of this print survive in Vienna and Berlin.40 The second, rather more modest 
Horoscope was printed from a single block the following month. Stabius dedicated this 
device to Maximilian’s personal secretary, the Croatian diplomat Jakob Bannisius (1466–
1532), who later became deacon of Antwerp Cathedral and entertained Dürer on the artist’s 

journey to the Netherlands (Fig. 9).41 This print likewise survives 
in an original hand-colored impression (in Nuremberg), but it 
was also distributed uncolored and accompanied by a sheet of 
letterpress with the dedication and canons. A unique example of 
this sheet in the British Museum, London, bears the date  
August 8, 1512, and the imprint of the Nuremberg printer 
Hieronymus Höltzel, who issued a number of designs from 
Dürer’s shop.42 Notably, this Horoscope is the only one of Stabius’s 
instruments to bear an imperial privilege protecting the inven-
tion and prohibiting piracy.43 Since it is smaller and less cumber-
some to use than the other prints, Stabius perhaps considered it 
a better fit for a commercial venture. He may even have entered 
into some kind of business agreement with the printer to market 
it. In any event, Stabius seems to have been content for other of 
his inventions to be distributed widely. For instance, he asked 
Matthäus Lang to enable the Double Horoscope “to be made gen-
erally available by his [Lang’s] own authority.”44

Höltzel likely printed all the Stabius instruments from 
1512, but the final device—the Imperial Astrolabe (Fig. 1), ded-
icated to Bannisius—was issued some three years later by a 
different Nuremberg printer, Johann Stuchs.45 Two original 
impressions of this print survive, both of them hand colored 
in similar schemes, the Munich example precisely according to 
Stabius’s instructions in the letterpress set below the image.46 In 
this text, Stabius explained to Bannisius how he came to invent 
his printed instruments:

Continually the travels of his holy Majesty Caesar 
from province to province, of which you [Bannisius] are 
the most frequent companion in accordance with the 
demands of your duties, incur among its other nuisances 
this most bothersome one: that we are scarcely able to 
carry with us the necessary instruments of whose daily

use we cannot be deprived, even after having left behind material made merely for 
beauty and ornamentation. So that we nonetheless would not be bereft of astrolabes 
and other astronomical instruments of this ilk, in which both of us take pleasure, I have 
recently contrived this instrument, which I have been inclined to name the Imperial 
Astrolabe (this is because it will accompany these same travels of the emperor without 
difficulty). . . . It will therefore accommodate all cities, towns and villages through 
which we must pass as we follow His Majesty Caesar.47

This passage affirms that one of the chief uses of the Imperial Astrolabe—indeed, of all the instru-
ments—was timekeeping.48 Timekeeping may seem a somewhat pedestrian function today, but it 
was a demanding aspect of early modern life, fundamental to the practice of astrology.49 As they 
progressed through the scattered regions of the empire, Maximilian and his retinue constantly 

9 Johannes Stabius with Albrecht Dürer, Hans 
Springinklee, and Hieronymus Andreae, Horoscope, 
1512, woodcut with letterpress and hand coloring, 
153/8 × 93/4 in. (39 × 24.6 cm). Germanisches 
Nationalmuseum, Nuremberg, HB 25805 (artwork in 
the public domain; photograph by M. Runge, provided 
by Germanisches Nationalmuseum)
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had to adjust to changing latitudes and convert between the different time-telling conventions 
used across Europe.50 Moreover, the casting of horoscopes required great precision in identifying 
the location of the zodiacal signs at a given time and geographic location. Conventional as these 
problems were, the mathematics required for their solution was not trivial.51 Usually, it involved 
consulting extensive tabulated information and the use of several instruments.52 Stabius evidently 
carried with him a cumbersome variety of metal (and perhaps wooden) mathematical tools with 
which to undertake his work.53 His invention of the printed instruments obviated this nuisance, 
while at the same time condensing a prodigious quantity of astronomical data into a flexible, use-
ful, and above all elegant visual form. As he explained to Bannisius, since the Imperial Astrolabe

is delineated on a simple sheet of paper, it does not need any orb or any rulers or any 
other movable material. . . . If it is placed in your traveling cases, it will be of no great 
weight. It does not pierce papers or clothes with its sharpness. It does not damage 
one’s remaining instruments when it rubs [against them]. Finally, I have tendered this 
same Imperial Astrolabe in many copies through the employment of a printing press, 
so that whoever else delights in the contemplation of celestial movements may be 
able to use it so much as they like.54

In presenting these sheets as special gifts to his dedicatees, friends, and colleagues, Stabius 
sought credit in the empire’s diplomatic sphere as well as the wider republic of letters.55 The 
prints visually bolstered his promotion of mathematics and astrology as intellectually high- 
status and politically useful arts, embellishing his reputation for geometric virtuosity while 
asserting his role in the establishment of Maximilian’s magnificence. Stabius took full advan-
tage of a relatively new technology—the printing press—to advance his career at home and 
abroad, much as his artist friend Dürer did with his figurative prints. Both men tapped into 
the growing desire of the social elite to acquire and perform erudition through the collection 
and display of exquisite artifacts in a modern medium. Yet the mathematical content of Stabi-
us’s prints rendered his objects an especially privileged site of ingenuity, accessible only—as the 
gateway to Plato’s academy proclaimed—to those knowledgeable in geometry: an art rapidly 
growing in stature and authority.56

DISTRIBUTED INGENUITY IN NUREMBERG
By the time his instruments were printed, Stabius had been released from the peripatetic life 
of the imperial train.57 Although he must still have traveled regularly on imperial business, in 
about 1510 he settled in Nuremberg, charged by Maximilian with coordinating production of 
the Arch of Honor and Triumphal Procession. There, he was the principal liaison between the 
emperor and the teams of artists—including Dürer and his assistants—who produced those 
images, supervising the cutting of the blocks and serving as an iconographic consultant in his 
capacity as Hofhistoricus (Imperial Historiographer).58

Early sixteenth-century Nuremberg was a bustling, mercantile hub with a rich 
heritage of mathematics and craft.59 Replete with workshops, it boasted a thriving printing 
industry and was renowned for the skill of its Compassmachern (instrument and sundial mak-
ers). The latter trade was sufficiently prosperous to warrant a satirical dig from Peter Flötner, 
whose scatological Human Sundial (1540) lampooned a growing obsession with technical 
sophistication.60 Instruments, however, were a serious concern for Stabius and his circle, 
including Dürer, who not only deployed them extensively in his artistic practice but also con-
tributed significantly to their development.

Moreover, the artist and his humanist friends demonstrated a profound interest in the 
relation between mathematics and the pictorial arts.61 It is well known that Dürer considered 
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a “künstreicher moler” to be a painter skilled in the study of geometry: an intellectually gifted 
artist who could combine Kunst and Brauch.62 Notably for our purposes, in 1512 Dürer had 
returned after something of a hiatus to the geometric study of proportion. This enterprise 
occupied him until about 1516, culminating eventually in the Vier Bücher von menschlicher 
Proportion (1528), while feeding in also to his book on measurement, the Underweysung der 
Messung (1525).63 Thus, although Dürer may have concluded eventually that geometry was an 

insufficient solution to the requirements 
of representation, between 1512 and 1515 it 
was to the very fore of his art and thought, 
as exemplified by the Meisterstiche made in 
that period, especially Melencolia I.64

The overlap between this phase of 
Dürer’s work and the creation of Stabius’s 
instruments is not coincidental. In those 
years the scholar and the artist were inti-
mate colleagues, such that the influence of 
the one on the other is readily identifiable 
in their respective products. However, 
although we have a relatively clear picture 
of how Stabius and Dürer collaborated on 
the monumental prints for Maximilian and 
other works, how they worked together on 
the printed instruments is cloudy. We lack 
a precise definition of authorial responsi-
bility, such as we find in the celebrated Star 
Charts (1515) of the northern and southern 
celestial hemispheres, printed in Nuremberg 
and dedicated by Stabius to none other 
than Matthäus Lang (Fig. 10).65 For those 
woodcuts, which updated and elaborated 
on some earlier hand-drawn charts, a 
printed inscription on the “southern” chart 
states straightforwardly, “Johannes Stabius 
arranged [the chart], Conrad Heinfogel 

positioned the stars, and Albrecht Dürer circumscribed the stars with images.”66

Beneath this inscription, three shields bearing the collaborators’ coats of arms visu-
ally reinforce their authorial presence (at lower left), in a formulation similar to the Arch 
of Honor.67 A comparable shield with Stabius’s armorial—crowned with his poet laureate’s 
wreath—appears on all four of the printed instruments, accompanying the arms of his 
dedicatees and imperial symbols. In this way, Stabius visibly asserted his authorship while 
inserting himself heraldically into the highest echelons of the imperial elite. These calls for 
credit are echoed in the texts that accompany the instruments, where Stabius claimed he 
“produced [Illudque . . . edidi]” the Universal Horoscope and “contrived [excogitavi]” the 
Imperial Astrolabe, and in the sheet accompanying the single Horoscope for Bannisius he spoke 
of having “fashioned [a me fabrefactis]” his devices. Such a deployment of the polysemous 
language of early modern invention tells us that Stabius’s role was variegated: he not only 
commissioned the prints but also cunningly devised their underlying forms using his expert 
astronomical knowledge.68 In so doing, he elaborated in intriguing ways on well-established 

10 Johannes Stabius with Albrecht Dürer, Johannes 
Neudörffer, and Hieronymus Andreae, after Conrad 
Heinfogel, Chart of the Southern Hemisphere (Imagines 

coeli Meridionales), 1515, woodcut with letterpress 

and hand coloring, 173/8 × 167/8 in. (44.2 × 42.9 cm). 
Staatliche Graphische Sammlung München,  
118930D (artwork in the public domain; photograph  

© Staatliche Graphische Sammlung München)
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techniques and instruments, especially those of the renowned Nuremberg mathematician 
Johannes Regiomontanus (whose house had been acquired by none other than Dürer).  69

 Mathematically aware contemporaries might have recognized the instrument prints’ 
debt to Regiomontanus.  70  Th is was likely intentional, given his reputation—especially in 
Nuremberg—and the particular interest Stabius, Dürer, and colleagues exhibited in his life 
and works. But the prints far exceed Regiomontanus’s devices in their complex visual orga-
nization and idiosyncratic presentation of astronomical data, the mathematical novelty of 
which is surely attributable to Stabius. What, then, of Dürer’s putative involvement in their 
production? His crest, unlike that of Stabius, is conspicuously absent from the sheets, from 
which we might infer that he was not involved at all in their creation. Moreover, Stabius’s 
assertion that he “fashioned” the instruments implies that the astronomer, not the artist, 
imagined, plotted, and perhaps actually drew the designs. Since we lack preparatory drawings 
for the prints (which, moreover, do not bear monograms or signatures), this matter cannot be 
resolved conclusively. Nonetheless, it is highly probable that Stabius was suffi  ciently skilled in 
technical drawing to have laid out their hour lines and grids, even if he lacked the freehand 
skill to have drawn their fi gural embellishments. In fact, a volume of astronomical and math-
ematical fi gures sometimes associated with Stabius (though not in his hand) features a num-
ber of designs very similar to the instrument prints, especially to the  Universal Horoscope  and 
Imperial Astrolabe  (  Figs. 11, 12 ).  71  Th ese drawings, which illustrate brilliantly the imaginative 
variety of early modern instrumentalism, have been created through a combination of com-
plementary means. Th eir regular geometric forms and undulating lines have been fashioned 
using ruler, compass, and a join-the-dots method whereby mathematically plotted points are 

connected freehand through several sorties of the pen.    
 Whoever drew these images was evidently less confi dent in 

freehand drawing than in the kind of instrumentally aided design 
widely practiced by early modern mathematicians and, increasingly, 
by artists (Dürer included). Perhaps, then, Stabius prepared rudi-
mentary designs which he subsequently passed to Dürer’s shop for 
the fi rming up of their forms and decorative embellishment. Yet 
the matter is not so simple. As we have seen, the instrument prints 
refl ect Dürer’s visual and theoretical preoccupations, so much so 
that it is diffi  cult to imagine they were produced without his cre-
ative involvement. In support of this claim we may cite not simply 
Dürer’s geometric studies of proportion and perspective (important 

though these are), but also examples of his art that seem to delight in the kinds of formal jux-
tapositions that suff use the instruments.  72  A good example is the much-discussed gourd that 
hangs from the ceiling in  Saint Jerome in His Study  (  Fig. 13 ). Th is bulbous fruit is, as Martin 
Kemp has observed, a masterful exercise in artistic virtuosity.  73  In complementary graphic 
and plastic confi gurations, the spiraling whorls that describe the gourd’s base are off set by 
corkscrewlike tendrils springing from its top. Th e lowest hanging of these—set fl atly against 
the picture plane in contrast to the projected one above—forms a spiral akin to the geometric 
constructions that dominate the fi rst book of Dürer’s  Underweysung der Messung  ( Figs. 14 , 
15 ).  74  Such a confi guration—of looseness and geometry, projected form and fl at pattern—is 
markedly reminiscent of the  Universal Horoscope  (  Fig. 6 ), with its helical lines that Stabius 
described with care in the device’s canons.      

 Given these connections, it is not surprising that the printed instruments have 
sometimes been attributed to Dürer himself.  75  More conventionally, however, they are given 
to his assistant Hans Springinklee, a prolifi c book illustrator, painter, and illuminator. By 

 11 Figuratio domorum , ca. 1508–20, pen and ink 
on paper. Bayerische Staatsbibliothek, Munich, 
MS Cod. icon. 182, fol. 34r (artwork in the public 
domain; photograph provided by the Bayerische 
Staatsbibliothek)    

12 Equatorium horarium , ca. 1508–20, pen and 
ink on paper. Bayerische Staatsbibliothek, Munich, 
MS Cod. icon. 182, fol. 41r (artwork in the public 
domain; photograph provided by the Bayerische 
Staatsbibliothek)    
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1512 Springinklee was in Nuremberg, where he swiftly became an important member of 
Dürer’s workshop, contributing extensively to both the Arch of Honor and the Triumphal 
Procession.76 According to Johann Neudörffer he studied with Dürer, in whose house he lived 
while executing numerous prints after his master’s drawings, or in his manner.77 In fact, it 
is exceptionally difficult—inappropriate, even—to disentangle the work of Springinklee 
from that of Dürer in the period with which we are concerned. As Dieter Beaujean recently 
observed, “To this day, it is particularly Hans Springinklee’s prints which present scholars 
with the greatest attribution problems, the ascriptions of certain works having gone from 
Dürer to Springinklee or vice versa.”78 Notably, these contested works include woodcuts con-
nected to the instrument prints and made around the same time, such as the coats of arms 
of Bannisius and of Stabius himself, as well as a portrait of Stabius as Saint Koloman (1513).79 
Certain elements of the instrument prints conform to woodblock designs confidently attrib-
utable to Springinklee: for example, the imperial eagles on the Universal Horoscope are very 
similar to the one he produced for the Arch of Honor.80 Yet in light of Dürer’s and Stabius’s 
close oversight of the latter project and the ambiguity acknowledged by Beaujean, we would 
do well to question what attribution really means in the case of the instrument prints.

To begin, we should recall an aspect of early modern woodcut production that has 
been summarily ignored in all discussions of the Stabius images to date: it was a highly dis-
tributed process that usually involved multiple collaborators.81 Indeed, despite assertions that 
Springinklee carved the blocks for the instrument prints, his role was probably limited to 
transferring the designs (Reissen) to their prepared surface. As stamped marks on the origi-
nal blocks in the Albertina show, they were actually cut by the Formschneider Hieronymus 
Andreae, before being passed to a printer for the setting of letterpress and printing.82 Given 
the numerous documented instances in which Springinklee transferred Dürer’s designs, there 
is thus no reason to discount the latter’s involvement in the instrument prints’ creation. 
Moreover, the likelihood of Dürer’s contribution is strengthened when we consider that the 
Universal Horoscope, the earliest single-sheet print attributed to Springinklee, demonstrates a 
confidence and sophistication remarkable for a fledgling artist.83

More broadly, acknowledging the collaborative aspect of the prints’ production serves 
two important ends. First, it facilitates a more fluid understanding of invention, shedding 

13 Albrecht Dürer, Saint Jerome in His Study, detail 
showing the gourd, 1514, copperplate engraving, 
95/8 × 71/4 in. (24.5 × 18.5 cm). Victoria and Albert 
Museum, London, E.4626-1910 (artwork in the public 
domain; photograph © Victoria and Albert Museum)

14 Twisted line and its projection as a spiral, 
from Albrecht Dürer, Underweysung der Messung, 
Nuremberg, 1525, woodcut. University Library, 
Cambridge, Broxbourne.b.64 (artwork in the public 
domain; photograph reproduced by kind permission of 
the Syndics of Cambridge University Library)

15 A spiral, from Albrecht Dürer, Underweysung der 

Messung, Nuremberg, 1525, woodcut. University 
Library, Cambridge, Broxbourne.b.64 (artwork in 
the public domain; photograph reproduced by kind 
permission of the Syndics of Cambridge University 
Library)
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the strictures of attribution and influence in favor of 
a looser set of interactions dependent on locally deter-
mined social, professional, and intellectual relationships.84 
Perceptible in this kind of distributed ingenuity are the 
shared conventions, aspirations, and forms that bubble up 
from an enterprise between individuals of differing talents. 
Thus, beyond appreciating Stabius’s mathematical imagina-
tion and the graphic skills of Dürer and his shop, we may 
acknowledge the contribution of the printers to the mise-
en-page or the artisanal daring of the block cutter. In these 
images especially, the intellectually ambitious Andreae’s 
virtuosic abilities are breathtakingly on display, not least in 
the elegant precision of their filigreelike lattices.85

Precision and clarity were highly important factors 
in the design and production of the prints. This is evident if 
we compare the Imperial Astrolabe with later sixteenth-cen-
tury iterations of this instrument type, such as those by 
Georg Hartmann (1541, Fig. 16) or Zacharias Bornmann 

(1595).86 In contrast to Stabius’s print, these designs seem cluttered, overly encumbered by signs 
and symbols.87 Absence of color and limited artisanal ability emphasize this discrepancy; in the 
Imperial Astrolabe, polychromy and craft talent have been mobilized with fascinating results. 
The streamlined visuality of the Imperial Astrolabe, however, was a consciously designed feature. 
As Stabius explained, he chose not to label every part of the device in order to “avoid excessive 
confusion.” We might compare this to Dürer’s advice that painters should “avoid superfluity.”88 
In Stabius’s instrument prints, labels have been eschewed in favor of visual clarity: form—of the 
kind that only highly skilled artisans could achieve—does the talking.

THE RHETORIC OF ORNAMENT
Stabius suppressed textual accretions in order to avoid compromising the visual field, yet his 
images are strongly decorative. Their ornamental effects derive in part from conventional dec-
oration, such as scrolling foliage and cloud plumes, but also from the ensemble of diagram, 
figural elaboration, and carefully laid-out text below the image.89 The roots of the prints’ 
ornamentalism are to be found in the rhetorical culture that pervaded Maximilian’s court and 
which undergirded the large-scale print projects celebrating his reign.90 Stabius, of course, 
orchestrated these elaborate exercises in praise, but we need look no further than his intimacy 
with Conrad Celtis and membership of the Collegium Poetarum et Mathematicorum, his 
labors as historiographer and poet laureate, to recognize the centrality of rhetoric to his life 
and work. Indeed, like the monumental “triumphs,” Stabius’s printed instruments are rhe-
torical artifacts, in which the varied elements of beauty are mobilized to celebrate, move, and 
instruct their audience.91 Given the prints’ mathematical content and Stabius’s explicitly ped-
agogic aims, this runs contrary to the tradition in which rhetoric is considered inappropriate 
for scientific investigation because of the differing natures and ends of each. As Aristotle said, 
“no one teaches geometry” with rhetoric.92 Nonetheless, Stabius sought to do just that.93 The 
prints conform fully to the cardinal virtues of rhetorical style: in their succinct geometric 
organization, to clarity (perspicuitas); in their decorative qualities, to ornateness (ornatus); and 
in their manner of address, to appropriateness (decorum).94

Earlier, I suggested that the prints seamlessly integrate content and form in an espe-
cially striking way. Likewise, but in rhetorical terms, the printed instruments merge praise 

16 Georg Hartmann, Table Astrolabe, 1541, 
copperplate engraving. Bayerische Staatsbibliothek, 
Munich, Rar. 434 (artwork in the public 
domain; photograph provided by the Bayerische 
Staatsbibliothek)
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and persuasion, in an apt collocation of motif and meaning founded on the principle of 
decorum. Such a socially sensitive search for the most “fitting” form of address or marriage of 
parts necessarily traded on the lexical and conceptual connection of decorum with decor (orna-
ment).95 Thus, ornament—a mode of the surface and, in some accounts, the margins—is not 
ancillary to how the instruments signify but rather central to their meaning. Moreover, and 
in a fitting pivot from technique (form) to effect (function), decor is not just a means but an 
end. Stabius hints at this in the dedication of the Imperial Astrolabe, where he refers to having 
left behind cumbersome objects “made merely for beauty and ornamentation [decus & orna-
mentum faciuntur].” By implication, his printed instruments replaced these abandoned goods: 
decoration was one of their chief aims. We should imagine Lang or Bannisius rolling up their 
prints for the road before unfurling and hanging them proudly in whichever temporary resi-
dence the imperial court stopped at on its regular peregrinations.96 In this regard, the devices 
relate to illustrated broadsheets like Stabius’s Pronosticon, to printed wall calendars, and to 
large, hand-colored prints by Dürer such as the Great Column (ca. 1517), recently interpreted 
as a kind of early modern “wallpaper.”97

Once hung, the instrument prints likely served multiple functions: as tools for prog-
nostication and astronomical exercises, as mathematical conversation pieces in the perfor-
mance of humanist amicitia, as signs of rank and fealty to the emperor, and as lightweight 
substitutes for tapestry.98 Since varietas (which in classical rhetoric could only flourish “within 
the constraints of decorum”) was an essential element of the search for venustas (beauty), it is 
fitting that the prints’ variety of uses is matched by an equal range of visual means.99 Stabius 
deployed the full rhetorical arsenal at his disposal, and we shall come presently to how he 
used color, analogy, and movement in the prints as part of a strategic appeal to beauty in the 
service of knowledge. At this juncture we should consider how Stabius’s pursuit of decorum 
through decus might connect to Dürer and his art, specifically, the ways in which the artist 
navigated the pathways of restraint and license.

At once, we may observe that Dürer and his colleagues’ concern with the power of 
ornament has not been taken as seriously as it should.100 Even a scholar as deeply invested 
in the affective qualities of ornament as Gombrich dismissed Dürer’s famous Knots as a 
relatively simplistic modification of Leonardo da Vinci’s original “exercises in ingenuity.”101 
Notwithstanding, his discussion of those images as an example of pattern makers’ negotiation of 
constraint is valuable for our purposes. The Knots’ interlace patterns follow a design logic of pro-
portionality and repetition, in an intricate structure reminiscent of the images from the Figura 
labyrinthi (ca. 1495), to which Stabius contributed a Latin poem (Fig. 17). Stabius’s printed 
instruments, especially the Universal Horoscope (Fig. 6), conform intellectually and visually to 
this Daedalian type of invention.102 Comparing that device to Dürer’s third Knot, we see that 
in each print interlacing bands radiate out from a central node and are bounded by a circular 
extremity, framed by four quasi-triangular designs that push into the edges of the square sheet 
(Fig. 18). As Gombrich noted, in this kind of framing element the restrictions of pattern forma-
tion give way to the idiosyncrasies of the “flourish.”103 In a significant departure from Leonardo’s 
original design, Dürer rendered the flourish of his Knot as calligraphic curls, while in the instru-
ment print it is formed from billowing clouds, both sharing an energetic irregularity.

In each of these designs, art is emphatically not a product of absolute liberty but is 
instead achieved through the negotiation of limit. This point needs to be stressed.104 First, because 
it underscores how the visual impact of Stabius’s prints derives from the taut relation between 
constraint and agency. Second, because it pertains to a pair of fault lines in the critical reception 
of Dürer’s art: the disputed status of geometry in his work and the equation of his “genius” with 
freedom. In a long tradition stretching from Camerarius to Goethe and on to Gombrich and 
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Koerner, it has been thought that Dürer’s artistic spirit was manifested in his capacity for quick, 
spontaneous invention derived from a long-studied yet “divine” hand.105 As Camerarius wrote in 
his famous encomium of the artist:

What shall I say of the steadiness and exactitude of his hand? You might swear that 
rule, square, or compasses had been employed to draw lines, which he, in fact, drew 
with the brush, or very often with pencil or pen unaided by artificial means, to the 
great marvel of those who watched him. . . . Why should I tell how his hand so closely 
followed the ideas of his mind that, in a moment, he often dashed upon paper, or, as 
painters say, composed sketches of every kind of thing with paper and pen.106

The relevance of this passage to our printed instruments, which combine instrumental and 
freehand drawing, is striking. Here we have geometric works, formed through mathematical 
plotting and the use of instruments, which have nevertheless been drawn and cut—at least in 
part—freehand. These images seem to hold artistic license in a tense but delectable relation 
with mathematical constraint, their labor and regularity set carefully in the “balance of a cer-
tain harmony” (to use Stabius’s phrase) against apparent spontaneity and idiosyncrasy.

Such visual properties align the instrument prints closely with Dürer’s remarkable 
calligraphic drawings in the margins of the prayer book of Maximilian I, which, from at least 
the early nineteenth century on, have been used to exemplify the Camerarian topoi (Fig. 19).107 
Responding to these drawings, Goethe enthused that nowhere had Dürer shown himself to be 
“so free, so ingenious [geistreich], so great or so beautiful as in these swiftly executed pages.”108 
Skipping blithely across the border that separates art from nature, Dürer’s arabesques sometimes 
sprout organically from the tendrils of twisting Ranken (the ornamental vines and tendrils that 
recur frequently in his art); sometimes they emerge, as if unbidden, from the ether. However, 
at certain moments his line transforms into a complex symmetrical pattern, at others into a 
recognizable—though stylized—figural form. As Peter Parshall has perceptively observed, these 

17  Johannes Stabius, Figura labyrinthi, ca. 1495, 
woodcut with letterpress and hand coloring, 123/8 ×  
83/8 in. (31.3 × 21.3 cm). Bayerische Staatsbibliothek, 
Munich, Rar. 786#Beibd.2 (artwork in the public 
domain; photograph provided by the Bayerische 
Staatsbibliothek)

18 Albrecht Dürer, The Third Knot: Interlaced Roundel 

with Eight Wreaths and a Scalloped Shield in Its  

Center, before 1521, woodcut, 103/4 × 83/8 in.  
(27.3 × 21.3 cm). The Metropolitan Museum of 
Art, New York, George Khuner Collection, Bequest 
of Marian Khuner, 1984, 1984.1201.34 (artwork in 
the public domain; photograph © The Metropolitan 
Museum of Art, provided by Art Resource, NY)



64   The Art Bulletin September 2018

drolleries “can only be explained by supposing some combination of calculation, reflex and 
intuition in the artist’s procedure.”109 It is as though Dürer was testing the capacity of his imag-
ination (in tandem with the ingenuity of his hand) to invent prodigiously but also, crucially, 
to curb and order his inventions through the power of reason and bodily discipline.110 Stabius’s 

instrument prints are the product of similar conditions and ambitions. In medi-
ating several axes—freedom and restraint, symmetry and irregularity, abstraction 
and representation—Dürer’s prayer book drawings resonate powerfully with the 
Stabius instruments, with which they are coeval and patronally connected.111 The 
relation is strengthened when we realize that the instruments’ geometric forms 
are both diagrammatic and mimetic.

ABSTRACTION, REPRESENTATION, AND THE  
HERALDIC MODE
In the dedication of his third instrument—the 1512 Horoscope (Fig. 9)—to 
Bannisius, Stabius explains:

After I had fashioned two horoscopes in order to discover quickly the 
complex system governing the operation of the hours, I dedicated 
one of them, enclosed within a ring, to the devout, happy and august 
Holy Roman Emperor Maximilian, and the other, which was fash-
ioned beneath the image of two lilies and two triangles, to that most 
reverend and illustrious prince, Lord Matthäus, Bishop of Gurk. 
This was then greatly elongated, and from it, as though it were a 
 never-ending Apennine ridge, I drew forth a lateral extension and set 
it on this table, which is small in size but great in what it does.112

In comparing the laterally extended hour lines of his Horoscope to a 
 “never-ending Apennine ridge,” Stabius cleverly personalized the device:  
at this date, Bannisius was deacon of Trent Cathedral in Italy.113 Yet where the 
representational language of this simile pertains to the process Stabius used in 
constructing the device, his reference to the “two lilies and two triangles” of 

Lang’s instrument concerns that image’s eventual visual form. As Stabius explains in the dedi-
cation appended to Lang’s Double Horoscope (Fig. 8), the geometric lineaments that comprise 
the central part of the print have been shaped to represent the double lily of Lang’s coat of 
arms, evident in the shields borne by the lions that flank the instrument and in the scrolling 
ornament above its left-hand-side letterpress:

[I]t [the central diagram] is constructed using lines in part set right and in part bent 
back or oblique, and reveals the image of two lilies, if their cups, being mirror images 
of each other, are joined together. This flower is uniquely well suited to the insignia 
of the ancestral arms of the family of your same most worshipful and illustrious 
lordship, and the two-fold exalted Episcopal rank which your most worshipful and 
illustrious lordship exercises, may, in my opinion, be compared to no flower more 
appositely than to the lily.114

In the Berlin copy of the Double Horoscope, hand coloring has been used to bolster this curious 
abstract-cum-representational quality: a pale gray wash applied to the right-side half of the 
composite diagram creates a chiaroscuro effect, suggestive of the swellings and concavities of 
a naturalistically depicted flower.115 This mimetic property—comparable to a body in torsion, 
such as the female nude in Dürer’s The Sea Monster (1498–1500)—is emphasized further when 

19 Albrecht Dürer, Hercules and the Stymphalian 

Birds, marginal drawing with arabesques in the prayer 
book of Maximilian I, 1515, pen and ink on paper. 
Bayerische Staatsbibliothek, Munich, 2 L.impr.membr. 
64 (artwork in the public domain; photograph provided 
by the Bayerische Staatsbibliothek)
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the print is hung vertically, as it has to be when used as an instrument. Oriented thus, the tri-
angular grids (which project perspectivally into space if viewed horizontally) become stems.

Such an invention illustrates perfectly the rhetorical mode of the printed instruments 
and their closeness to Dürer. Stabius decorously honored his dedicatee by matching geometric 
form with armorial symbol, extending the analogy in his text by celebrating the blossoming 
of Lang and his house. His deployment of the conventional, verbal “colors of rhetoric” in the 
dedication is twinned with the ornamental coloring applied to the print. Such coloring was not 
at all uncommon in early sixteenth-century Nuremberg. It served to individualize and embel-
lish prints, rendering them more precious as a result.116 We know that this kind of work was 
undertaken in Dürer’s shop. Indeed, we have records of payments to Springinklee for coloring 
woodcut illustrations for printed books.117 Notably, the palette of Stabius’s prints is consistent 
with other examples from the period. For instance, the colored stripes of the Imperial Astrolabe 
(Fig. 1) are akin to the repeating bands of green, pink, and yellow that pick out the pattern of 
the columns on Michael Wolgemut and Wilhelm Pleydenwurff’s God Enthroned from a copy of 
the 1493 Nuremberg Chronicle (Fig. 20).118

The differentiated colors of the several instrument prints are, as Stabius explained in 
their canons, necessary for reading the images, but they also enliven them, combining Nutz 
(function) with Schönheit (beauty). Similar beautification through polychromy is famil-
iar from the sort of medieval aesthetics to which Stabius and Dürer were heirs. As Mary 
Carruthers and Paul Binski have shown, in the Middle Ages rhetorical accounts of beauty 
regularly invoked variegated color, particularly in relation to skin, mottled surfaces such as 
marble, and flowers.119 It is thus no accident that the delicate lines contained by the “lilies” 
of the Double Horoscope are variously tinted, just like the petals of a naturalistically  
rendered flower.

In oscillating between representation and abstraction, we are firmly in the aesthetic 
domain conjured by Dürer in his prayer book drawings, which we encountered earlier. Likewise, 
in probing the possibilities of geometry and illusionism, the instrument print sits comfortably 
alongside the artist’s meditations on relative beauty in the “Aesthetic Excursus” and Melencolia I.  
Unlike that image, however, the Double Horoscope’s mode of address is insistently heraldic, a fea-
ture that corresponds to the rank-obsessed world in which the instrument prints were made. In 
contrast to its relative neglect in modern scholarship, the visual culture of heraldry was of over-
whelming importance in Maximilian’s empire,120 evident in the many imperial print projects to 
which Stabius contributed his unparalleled genealogical expertise, especially in the massed armori-
als of the Arch of Honor. We find the heraldic mode elsewhere: not only in imperial edifices such as 
the Wappenturm (Armorial Tower), constructed for Maximilian at his Innsbruck palace, but in all 
manner of objects. Arms and armor, architectural ornament, portrait medals, printed ex libris, the 
memorial shields of Nuremberg’s churches: all deployed heraldry in a visual spectrum that ranged 
from the mundane to the capricious.121 The strong interest in genealogy was prompted in part 
by Maximilian’s marketing tactics to strengthen the Hapsburg dynasty, in part by the stirrings of 
change in the social order, as nobility and patriciate vied for social and political status.122 Whatever 
its causes, the net result was to render heraldry a privileged site for invention.

Dürer was a prime mover in this development, as witnessed by the many armorial 
designs—including for his own arms—in which he explored the artistic potential of heraldic 
motifs. A good example is the early design for a Wappen (an armorial device on a shield), 
probably made about 1493–95, in which a young man resting by a tiled stove, a pair of bel-
lows at his ear, stands for acedia (torpor or sloth, Fig. 21).123 All around him, nature is trans-
formed into art, as a riot of twisting plants (on the left) becomes a flush of stylized flourishes 
(on the right) of the kind that typically accompany such designs. Perched on the image’s helm 
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is a ridiculous and clumsy pelican, a symbol, according to Horapollo (whose treatise on hiero-
glyphs Dürer illustrated), of “foolishness or imprudence.”124

I introduce this example to indicate the formal and allegorical possibilities afforded 
by the heraldic mode in Dürer’s hands, since they are equally apparent in the printed instru-
ments. We have already encountered some of the ways this mode functioned, such as in the 
“lily” conceit of the Double Horoscope and in the small shields bearing the arms of Stabius and 
his dedicatees. We have not yet mentioned the blank shields that feature on the three horo-
scopes of 1512 (but not the Imperial Astrolabe), which—in a tradition established already by 
earlier prints—could be filled in by the object’s owner, who thus insinuated himself visually 
into the patronage dynamic set up by Stabius and “completed” the image.125 Stabius’s use of 
shields went beyond this sort of conventional device, in ways that plumbed fully the depths 
of the neochivalric culture of Maximilian’s court. It was a culture, as Christopher S. Wood 
and Larry Silver have shown, that spawned a heady mixture of the martial and the festive, 
drawing, somewhat indiscriminately, on ancient and medieval, southern and northern proto-
types to create a modern hybrid realized in multiple media.126 Accentuating the martial flavor 
of the heraldic mode, Stabius described Lang’s Double Horoscope as having been produced 
under the “shield and protection [clypeo ac munimine]” of his eminent patron.127 He used sim-
ilar language on his own printed Wappen (drawings for which were made by Dürer), probably 
commissioned in about 1512–13, on the occasion of his grant of noble rank by Maximilian: 
“Look, the fiery armor-bearer of Jove flies on the golden shield; this is the eagle on the helm. 
The cross, diadem, and crown are the duty of the August Emperor Maximilian in unceasing 
service. Stabius presented these sacred arms” (Fig. 22).128

This was not the only printed clipeus that Stabius presented to the emperor. Although 
not named as such in its title or dedication, his Universal Horoscope is clearly an imago cli-
peata: an image in the form of a round shield with a hemispherical boss in its center, of the 
kind traditionally sported by ancient warriors. Imagines clipeatae have a long and complex 
history in the classical and Early Christian worlds.129 Produced in many media, from coins 
and pendants to large-scale sculptures and paintings, they usually took the form of a bust-
length effigy in a tondo.130 Originating as funerary portraits, later iterations functioned more 
broadly to denote the invisible presence of a distinguished figure, be it an ancestor, emperor, 

20 Michael Wolgemut and Wilhelm Pleydenwurff, 
God Enthroned, from The Nuremberg Chronicle (Liber 

Chronicarum), Nuremberg, 1493, woodcut and 
letterpress with hand coloring, 181/2 × 123/4 in.  
(47 × 32.4 cm). National Gallery of Art, Washington, 
DC, 1991.71 (artwork in the public domain; 
photograph provided by National Gallery of Art, 
Washington, DC)

21 Albrecht Dürer, Coat of Arms with a Pelican and 

a Boy Leaning on a Stove, ca. 1493–95, 91/8 × 
73/8 in. (23.1 × 18.7 cm). Boijmans van Beuningen 
Museum, Rotterdam, D I 135 recto (PK) (artwork 
in the public domain; photograph by Studio Tromp, 
Rotterdam, provided by Museum Boijmans Van 
Beuningen, Rotterdam/Cultural Heritage Agency of the 
Netherlands [former collection Koenigs])

22 Attributed to Hans Springinklee, Coat of Arms of 

Johannes Stabius, 1781 (edited reprint by Adam von 
Bartsch of ca. 1515 block), woodcut and letterpress, 
121/4 × 71/2 in. (31.2 × 19.1 cm). Albertina, Vienna, 
DG1935/995 (artwork in the public domain; 
photograph provided by the Albertina)
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philosopher, or saint. In both instances, they were associated explicitly with (often military) 
triumph, divine power, and the authority of absent luminaries. In the Natural History, a 
source Stabius doubtless knew, Pliny the Elder describes their origins and function:

[T]he first person to institute the custom of privately dedicating the shields with 
portraits in a temple or public place, I find, was Appius Claudius. . . . He set up his 
ancestors in the shrine of the Goddess of War, and desired them to be in full view 
on an elevated spot, and the inscriptions stating their honors to be read. This is a 
seemly device. . . . After him, Marcus Aemilius . . . set up portrait-shields, not only in 
the Basilica Aemilia but also in his own home, and in doing so he was following a 
truly warlike example; for the shields which contained the likeness resembled those 
employed in the fighting at Troy. . . . It is a copious inspiration of valor for there to be a 
representation on a shield of the countenance of him who once used it.131

In shaping the Universal Horoscope (Fig. 6) as an imago clipeata, Stabius exercised the same deco-
rum as he had in Lang’s Double Horoscope, but in a more potent and subtle way. His “warlike 
example” honored Maximilian in fully triumphant fashion, transmitting the symbolic likeness of 
the emperor to his subjects through the reproductive medium of print and in a form that could 
be hung in the home. Here, shield and emperor have become one, the physically absent Maxi-
milian made spiritually and politically present in a decorative play on the rhetorical connotations 
of ornamentum, which, as Caroline van Eck has explained, “could not only signify ornament but 
weapons as well, equipment of a soldier’s accoutrement.”132

Stabius’s choice of this motif for his device may be connected to the fact that the 
emperor himself owned a round metal shield (Fig. 23).133 Equally, it likely owes something to 
the nascent antiquarianism that percolated in Maximilian’s circle and which was just starting 
to manifest itself in works of art, such as the portrait medal—an example of which Stabius 
commissioned for himself (Fig. 24).134 It might even have been prompted by the unearthing of 
the Youth of Magdalensberg: a life-size bronze nude discovered in Carinthia in 1502.135 The rare 
example of a major piece of ancient sculpture found in imperial soil generated considerable 
excitement, and while the emperor chose not to acquire it, Matthäus Lang did, eventually 
installing it in his castle at Salzburg in 1519.136 As a woodcut from the 1530s shows (Fig. 25), 

23 Shield of Maximilian I, Innsbruck, ca. 1505, iron, 
gilded and etched, with black ink. Kunsthistorisches 
Museum, Vienna, Hofjagd- und Rüstkammer, A 163 
(artwork in the public domain; photograph provided by 
KHM-Museumsverband)

24 Nuremberg school, Portrait of Johannes Stabius, 
ca. 1519–20, bronze, diameter 27/8 in. (7.2 cm). 
Staatliche Münzsammlung München, 11/7 (artwork 
in the public domain; photograph © Staatliche 
Münzsammlung München)

25 The Youth of Magdalensberg, from Peter Apian and 
Bartholomeus Amantius, Inscriptiones sacrosanctae 

vetustatis, Ingolstadt, 1534, CCCCXIIII, woodcut. The 
British Library, London, General Reference Collection, 
584.i.2.(1.) (artwork in the public domain; photograph 
© British Library Board)
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the Youth was accompanied by a now-lost clipeus, which the governor of Carinthia brought 
to the emperor as a sample of the find, soon after the sculpture had been excavated. The 
Universal Horoscope may well have been informed by this object, but even if it was not we 
should consider it a quasi-antiquity prompted by what Wood has called the “creative archae-
ology” associated with Stabius’s mentor, Conrad Celtis. While archaeologically authentic 
in form (classically circular with a central boss, unlike pointed shields of the Middle Ages), 
Stabius’s print conjured the Gothic in its decoration and was modern in medium. Equally, 
as we have seen, it combined ancient and modern methods of timekeeping. The Universal 
Horoscope was thus perfectly suited to a fluid sense of antiquity, which for the Germans of 
Dürer’s age “shifted in and out of focus.”137

In his description of the imago clipeata, Pliny refers in passing to the shields 
of Trojan warriors, and we may be sure that in deploying this figure Stabius intended 
to evoke the fabled shields of ancient heroes such as Achilles and Aeneas, famously 
described by Homer and Virgil.138 Associations of precisely this kind had in fact been 
made some years earlier by the mathematician and astrologer Andreas Stiborius, Stabius’s 
friend and former colleague at the University of Vienna. In 1506, Stiborius devised and 
dedicated to the emperor an astrological instrument similar to the Universal Horoscope, 
which he called Clipeus Austrie (The Shield of Austria). The image of this instrument 
(which may well have influenced Stabius’s device) has not survived, but in his dedica-
tion Stiborius listed a wealth of ancient prototypes, including Hesiod’s The Shield of 
Hercules.139 By connecting Maximilian to the heroes of antiquity in an elaborate display 
of classical learning, Stiborius not only flattered his prince but also propounded the 
translatio imperii.

Stabius addressed similar themes in his Universal Horoscope, but with greater sophis-
tication and utility. For where Stiborius’s device was designed to function only in Vienna, 
Stabius’s Universal Horoscope lived up to its name: it could be used anywhere in the world, the 
shape of which it imitated. As he explained:

[I]mitating the orb of the world, it [the Universal Horoscope] manifests the form of 
a circle. I [Stabius] produced it under the greatest authority on earth of the divine 
Caesar Maximilian. For just as a spherical form sets forth the most capacious and per-
fect of all mathematical figures, so also the greatness of the Caesar’s majesty enfolds or 
surpasses all eminences on the earth and whatever therein is outstanding or excellent 
in men’s opinion.140

In this design the emperor himself has become a circle: a geometric figure routinely associ-
ated with divine and aesthetic perfection owing to its infinite number of axes of symmetry 
and governance of the cosmos.141 Thus, Maximilian was transformed into a meta-emperor, 
surpassing the world he ruled while at the same time synonymous with it, since the globe is 
at the very center of his device.142 Finally, in a brilliant exercise in reflexive symbolism, Sta-
bius fused the emperor and his instrument through the act of looking.143 The sphere in the 
middle of the print figures simultaneously as globe and shield boss and also, enclosed within 
a mandorla, as a lidded eye.144 Therefore, as the emperor gazed on the Universal Horoscope, 
his talismanic imago stared back, his portrait appearing as though a reflection in a highly 
polished metal shield.

If such a conclusion seems fanciful, we should consider Stiborius’s words in the 
dedication of his instrument.145 Claiming that his Clipeus outshone the mythical shields of 
the past by unveiling astrologically the divinely ordained succession of emperors leading to 
Maximilian, he wrote:
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In this, your majesty’s shield of Austria, in a single glance everything is laid out before 
your eyes. So, just as in the mind of God, in a single instant everything from the present, 
the past and the future is simultaneously displayed. Thus, in a single moment it is possi-
ble to see all at once in this shield the current, the past and the future daily and nightly 
revolutions of the heavens, without moving or turning those many  tympans. . . .146

The conjunctions and conflations in this passage fit perfectly with the ambitions of Stabius’s 
Universal Horoscope, the insistent visuality of which we may again associate with the rhetorical 
tradition. Placing something vividly before the eyes, whether through ekphrasis, enargeia, or 
other techniques, was a commonplace of rhetoric. Moreover, no less an authority than Cicero 
acknowledged Aristotle’s hierarchy in which sight was the “keenest” of the senses, such that 
“perceptions received by the ears or by reflexion can be most easily retained in the mind if 
they are also conveyed to our minds by the mediation of the eyes.”147 What better way for Sta-
bius to inflate the charisma of his prince, to persuade him of the merits of the mathematical 
arts, than through an image comprehensible in a single glance?

THE WINDING PATHS OF ART AND KNOWLEDGE
In the dedication of the Imperial Astrolabe (Fig. 1), Stabius used language almost identical to 
Stiborius’s to advance this claim for the visual immediacy of his instruments. As he boasted to 
Bannisius: “Since it is delineated on a simple sheet of paper, it does not need any orb or any 
rulers or any other movable material. But in a single glance [unico intuitu] it renders upon us 
its usefulness.”148 In fact, the Imperial Astrolabe was the only one of the four  instruments that 
could apparently be operated using sight alone. The canons of Bannisius’s Horoscope called 
for the addition of a jointed arm (brachiolus) and plumb line (perpendiculum); Lang’s Double 
Horoscope (which required two jointed arms) had to be turned this way and that in order to be 
fully operational; even the Universal Horoscope needed a string threaded through its center to 
take readings from its helical hour lines.149 Yet while the Imperial Astrolabe genuinely required 
no moving parts, a single glance would only “reveal its usefulness,” not make it work. As the 
lengthy instructions printed below the device show, its operation required the careful following 
of intersecting planes and lines. A short extract from Stabius’s instructions makes this plain:

From the present instrument you will find a figure of the sky wherever you con-
ceivably want, with a single look, without moving anything, by this method. First, 
discern the day and hour for which you want to ascertain the figure of the sky. 
Contemplate the degree of the zodiac through which the Sun is moving on that day. 
Seek out the intended hour at the top or at the bottom of the instrument, and with 
it either descend from the top or ascend from the bottom toward the selected degree 
of the Sun. . . . At this point, the directional line, crossing through its point of contact 
with an hour and a degree of the Sun . . . will entirely reveal the figure of the sky.150

Such a task takes time and movement: not just of the eyes, but also of the index finger, 
especially in tracing the bold, winding black lines that dominate the image.151 These lines, as 
Stabius tells us, represent “the poles or sections of the sky for certain terrestrial latitudes.”152 
As they widen and narrow, they trace “in proper proportion” certain ranges of latitudinal 
degrees, that is, the boundaries for the astrological houses needed to cast a horoscope.153 Thus, 
as the eyes and fingers follow these and the instrument’s other lines, so the mind moves 
through the image, undertaking cognitive work as it goes.

We might consider such a process an intentional form of ductus, which, as Carruthers has 
explained, was an aspect of rhetorical disposition concerning “the movement within and through 
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a work’s various parts. Indeed ductus insists upon movement, the conduct of a thinking mind 
on its way through a composition.”154 Her observation recalls Stabius’s description of the Imperial 
Astrolabe’s lines as “nigri tortuosi tractus” (black winding “paths” or “tracks”). Tractus, in partic-
ular, is a term that resonates with the medieval lexicon of invention still at work in Maximilian’s 
Germany. In architectural documents, the unspecific word tractatus could denote “design,” while 
in the literary sphere such terms approach the notion of an individual style, the modus tractandi, or 
“personal way” of treating subject matter.155 Therefore, the semantics of tractus, like Stabius’s instru-
ments, shuttled between theory and practice, crossing the boundaries of text and image.

Another enlightening term in Stabius’s phrase is tortuosi, which he used to describe 
his lines. Here we move from the legacy of medieval scholasticism to the more immediate 
context of early sixteenth-century Germany, specifically as seen through the lens of Michael 
Baxandall’s The Limewood Sculptors of Renaissance Germany. In the chapter of that work 
devoted to the “period eye,” Baxandall explained that his search for an appropriate vocabu-
lary through which to describe and analyze the stylistic qualities of High German limewood 
sculptures was predicated on casting about in the “wider visual culture.” This included 
Dürer’s Underweysung der Messung, in which he observed that the notions of geflocht (inter-
twined) and verwirt (tangled or intricate) form evident in limewood sculpture are apparent. 
It is certainly hard to imagine any better example of what Baxandall called “the Nuremberg 
line” than the Imperial Astrolabe’s “nigri tortuosi tractus.” As he wrote:

The Nuremberg line is not the geometrician’s poor thing with length but not breadth. 
It is ambivalent as between two and three dimensions, for the wound or broken 
superficies assimilates itself to a notional banderole: the path of the nib broadens and 
narrows as its angle to the line of progress varies, and it is apprehended partly as a 
wound ribbon.156

Baxandall’s insight tantalizingly nudges Stabius’s black winding paths close to the calligraphic 
schrift of the Nuremberg modists, exemplified by the Schreibmeister Johann Neudörffer 
(1497–1563) (Fig. 26). Neudörffer, who lived on the same street in Nuremberg as Dürer, was 
an important participant in the cultural transactions we have been tracing.157 A renowned 
mathematician as well as calligrapher, he not only wrote the first biography of Springinklee 
but also contributed designs for the printed inscriptions on the Stabius-Dürer World Map and 
for the Arch of Honor. For the latter, he collaborated with Andreae, setting the woodcutter the 
challenge of replicating Fraktur letters in wood and metal.158 We may note, at this juncture, 
the extent to which the printed instruments are invested in the visual properties of script, 
a field in which Dürer was keenly involved, not least in the letter designs published in his 
Underweysung.159 His interest was part of a broader early modern fascination with letter forms, 
which was especially pronounced in Maximilian’s humanist circle. Therefore, the use in the 
Double Horoscope of both Gothic and roman type is intriguing, a further nod perhaps to the 
Maximilianic translatio imperii.160

Where this type is, quite literally, set in the Double Horoscope (Fig. 8), the curving “nigri 
tortuosi tractus” seem to be in motion. Insistently expressive, they feel bound up with Dürer’s 
attraction to intricately intertwined forms, conveyed so powerfully in the depiction of his own 
hair in the 1500 Self-Portrait in the Alte Pinakothek, Munich (Fig. 27). It is even tempting to 
see in them something of the quality Desiderius Erasmus so admired in Dürer when christen-
ing him the “Apelles of the black lines.”161 Erasmus was doubtless thinking of Dürer’s skill as a 
designer of figurative scenes rather than our geometric abstractions, which are, moreover, col-
ored. Nonetheless, there are good reasons to situate the instrument prints within the context of 
his words, for Stabius also seems to have considered Dürer to be a “new” or “German Apelles,” 
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as Camerarius would later call him.162 
Stabius has plausibly been identified 
as the patron of Hans Daucher’s 1522 
relief sculpture of Dürer wrestling 
to the ground an adversary dressed 
in all’antica armor, watched over 
by Emperor Maximilian and—at 
the extreme left—Stabius, who tilts 
his head in the familiar gesture of a 
donor (Fig. 28).163 If, as it has con-
vincingly been argued, the defeated 
warrior is Apelles, we might well 
imagine that the learned poet laure-
ate conceived of Dürer in terms sim-
ilar to Erasmus’s. Moreover, in other 
intriguing ways the sculpted relief 
connects to the Imperial Astrolabe. 
Conceptually, the figure of “struggle” 
speaks to the visual and intellectual 
arduousness involved in the creation 
and appreciation of masterful art, as 
well as in the production and (despite 
his claims to the contrary) operation 
of Stabius’s device.164

There are precedents, nota-
bly in Villard de Honnecourt, for 
depicting wrestlers as a symbol of 
the “productive difficulty” required 
for knowledge and artifice. Dürer, 
too, may have treated the theme in 
an illustrated manuscript treatise 
of wrestling and fencing, datable to 
about 1512.165 Such difficulty entailed 
wrestling both with ideas and with 
matter, as reason was brought to bear 
on protean nature such that art may 

be made. In Villard, as in the instrument prints, the kind of reasoning required is mathemat-
ical: geometry is a grueling necessity for the professional cathedral builder, just as it is for the 
astrologer and the visual artist. Indeed, we may note the way in which Dürer grappled with the 
challenge of creating beautiful works, which he considered “a hard task”: “Our knowledge is 
undercut by deceit and darkness is deeply embedded within us, so that our fumblings lead us 
nowhere. But if we verify our work through Geometry and demonstrate fundamental truth, all 
the world shall believe us.”166 Thus, while Stabius might have presented his prints as tools for 
discovering complex systems “without impediment,” this was a classic method of intellectual 
seduction. Having brought his audience to the threshold of astrology’s labyrinth, he offers a way 
through the maze, guiding the user by way of reason’s thread. In fact, in the Universal Horoscope, 
the user manipulates an actual thread to navigate the object’s geometric pathways, gaining pre-
cious knowledge as they go.167

26 Johann Neudörffer, Ein 

Gesprechbüchlein zweyer schüler, 

wie einer den andern im zierlichen 
schreyben untherweyst, detail showing 
calligraphic script, Nuremberg, 1549, 
sig. diii verso. The British Library 
London, General Reference Collection, 
788.f.23 (artwork in the public domain; 
photograph © British Library Board)

27 Albrecht Dürer, Self-Portrait, 1500, oil on panel, 
26 × 191/4 in. (66 × 49 cm). Alte Pinakothek, Munich, 
537 (artwork in the public domain; photograph © bpk/
Bayerische Staatsgemäldesammlungen, Munich)

28 Hans Daucher, Albrecht Dürer Wrestling Apelles, 
1522, limestone, 93/8 × 65/8 × 11/4 in. (23.8 × 16.8 
× 3.2 cm). Skulpturensammlung und Museum für 
Byzantinische Kunst, Berlin, 804 (artwork in the public 
domain; photograph by A. Voigt, Berlin, © Staatliche 
Museen zu Berlin–Preußischer Kulturbesitz)
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Strikingly, it has gone unnoticed that these complex thematic and visual knots figure in 
Dürer’s work from around the time of the printed instruments, namely in the arabesque accom-
panying the female personification of Ratio (Reason) in The Triumphal Chariot of Maximilian I 
(begun 1512, printed 1522, Fig. 29). Designed in collaboration with Willibald Pirckheimer, this 
woodcut was originally conceived as part of the monumental Triumphal Procession, although 
it was eventually published separately as a posthumous tribute to the emperor.168 In the print, 
Ratio—firmly gripping the reins of Nobilitas (Nobility) and Potentia (Power)—steers six pairs 
of regally dressed horses, attended by twelve grooms representing the qualities required of a 
great ruler. Just as the appetitive and spirited parts of the soul are guided by the intellective 
part, so the virtues the Chariot’s grooms personify are subject to their prince’s wisdom, their 
celebratory gestures reined in so that they might decorously serve an all-powerful monarch.169 
The figures’ torqued bodies, composed as though suspended in mid-dance, are visually linked 
both by the long looping reins of the horses they accompany and by a sequence of familiar 
scrolled flourishes. Where those discursive lines float untethered above the grooms, that of Ratio 
emanates from her bowed head, as though a visible species (appearance) of her mental faculties 
(Fig. 30). Beginning as a densely looped thread, the arabesque resolves itself into a nearly com-
plete, perfect circle, before collapsing at the last into a loose spiral.170

Ratio’s ambivalent line therefore evokes—even as it fails to achieve fully—the now- 
familiar topos of an artistically divine hand that can draw a perfect circle without the aid of instru-
ments.171 In this way, Dürer’s line of reason toys sportively with the concept of mastery, visually 
probing the unseen connection between mind and hand in the creative process. Thinking has 
become visual, its representation a bodily act. As the viewers’ eyes trace the line’s swirls and arcs, 
so their minds re-create the ebb and flow of Dürer’s nib across the page. Dürer’s contemporaries 
conceived of the mind’s reception of such sense impressions in scholastic terms: like a seal impress-
ing its form on wax. In the Chariot, as in Stabius’s instruments, a print does the imprinting. In all 
these designs, reason’s lines have been daringly carved by the unwavering hand of Andreae; their 
forms inked and pushed onto paper by the pressmen. Thus, like geometry itself, the images strad-
dle the boundary between the immaterial and the material, between thought and act. Yet we must 
conclude by recalling that Stabius’s instrument prints engender reason in action. The practical 
information they communicate derives not just from looking and the movements of the mind but 
also from bodily motion: fingers tracing lines, hands adjusting jointed pointers, the page rotated. 
Likewise, the prints’ affective properties are inextricably bound to their productive capacity to 
make knowledge. Theirs is a worldly kind of art, in which style is readied for action.172

Opus mirandum
In his 1514 biography of Stabius, Georg Tannstetter praised the instrument prints using the lan-
guage of wonder and miracles. So remarkable were these inventions that he called the Universal 
Horoscope an “opus mirandum.” But it is Dürer, whose mythologizing was then well under way, 
who is now exclusively remembered as a creator of miraculous artifacts: a quasi-divine figure, 

29 Albrecht Dürer, The Triumphal Chariot of  

Maximilian I, 1522, woodcut from eight blocks, 
173/4 × 873/8 in. (45 × 221.8 cm). Albertina, Vienna, 
DG1934/577 (artwork in the public domain; 
photograph provided by the Albertina) 

30 Albrecht Dürer, The Triumphal Chariot of 

Maximilian I, detail showing Ratio. Albertina, Vienna, 
DG1934/577 (artwork in the public domain; 
photograph provided by the Albertina)
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much as he presented himself in the Munich Self-Portrait. 173 However, as we have seen, the 
instrument prints were the product of collaboration, not of a “singular artificer,” as Camerarius 
called Dürer.174 They required a constellation of artisans, scholars, diplomats, and an emperor to 
be made, interpreted, and set to work. Most important, the “work” these images did was both 
practical and contemplative, useful and moving. The prints were made to convey a knowledge-
able kind of beauty, founded on the combination of measurement, skill, and art, which—as 
Dürer asserted in his “Aesthetic Excursus”—was necessary to produce truly “wonderful things.”175
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