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Abstract: Prof. Radovan Dani¢, PhD (1893-1979), an honorary lifetime President of the
Astronomical Society Ruder Boskovi¢ in Belgrade, owned a brass universal equinoctial ring
sundial (98 mm in diameter), preserved by his descendants, who continued his work on
popularizing astronomy through the activities of the society. The sundial (ring dial) was
measured, tested and compared to similar portable sundials (pocket sundials) exhibited in
various European museums. In the classification scheme, along with the Parmenion’s and
astronomical rings, it belongs to a group of pocket armillary sundials that do not require a
compass. More precisely, it is a self-orienting armillary sundial whose rings are located
under the circles of the celestial sphere of the same name at the moment of measurement.
Therefore, when the apparent solar time is known, it turns into a solar compass. A
corresponding sundial on the horizon to the self-orienting armillary sundial is the
analemmatic sundial.

The construction of a self-orienting armillary sundial was first described in the late 16t
century by the English mathematician William Oughtred (1574-1660). In collaboration
with the gnomonists from England and Austria, we determined where and when Professor
Dani¢’s sundial was constructed: Vienna, second quarter of the 18t century. Originally, the
sundial was adjusted for the latitude of Belgrade or Zemun (nowadays, a Belgrade
municipality), which were under the Austrian rule for a long time during the 18th century.
It is a beautiful, well-crafted, well-preserved, expensive sundial and astronomical
instrument that should be kept in a museum, in the first place in the Museum of
Astronomy of the Astronomical Observatory in Belgrade.

Key words: portable sundial, universal equinoctial ring dial, armillary sundial,
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Introduction

Prof. Radovan Dani¢, PhD (1893-1979), a military surgeon and honorary lifetime
President of the Astronomical Society Ruder Boskovi¢ (ASRB), owned a valuable
(Cowham, 1998) pocket sundial (Fig. 1) which he handed over to his friend, astronomer
Petar Purkovi¢ (1908-1981), at some point. Purkovi¢ had introduced Danié to astronomy
while they were detained in a German concentration camp during World War II
(Dimitrijevi¢, 2007). Then, Purkovi¢ passed the sundial to his colleague Aleksandar
Kubicela, PhD (1930-2017), and in 2015, Kubicela gave it to Natasa Stani¢, PhD. All
previously mentioned "guardians of the sundial" were connected through friendship and
desire to popularize astronomy, that is, the Astronomical Society Ruder Boskovi¢ in
Belgrade in which they were active. Radovan Dani¢ was the President of the ASRB (1951-
1966), also Petar Durkovi¢ (1970-1972), Aleksandar Kubicela was an associate of the
society, and Natasa Stani¢ was the Director of the Observatory of the ASRB (2004-2009).

Portable sundials have existed since the Greco-Roman times, so there is extensive
literature on them, but not in the Serbian language. To the best of our knowledge, there is
only one paper in Serbian dedicated solely to pocket/travel sundials. It was written by the
art historian Verena Han (1966), who described 16 specimens from the collection of the
Museum of Applied Art in Belgrade, out of a total of 65 that she knew were kept in various
museum and private collections in the former SFRY. Among the specimens she studied
from the point of view of her profession there was no Prof. Dani¢’s sundial, or any other
sundial of this type, known in the literature under different names: Universal equatorial
ring dial, Universal ring dial, General horological ring, and most often Universal
equinoctial ring dial (hereinafter, UERD).

Fig. 1. The UERD of Professor Danié: the dial’s face — the side with the latitude scale (left) and the
back of the dial (right)

The precursor to the UERD is one of a total of six structural forms of Greco-Roman
travel sundials, called "prosta istoroumena", whose invention Vitruvius attributes to
Parmenion (probably an architect from the time of Alexander the Great). One such
sundial was found in the town of Philippi in northeast Greece (Eastern Macedonia)
(Talbert, 2017). The sundial of this type could be used in several "historic" places marked
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on it and cannot be called universal in the true sense of the word. The universal three-ring
type, known by the following names (Astronomical rings, Annulus astronomicus,
"Gemma’s rings", Astronomical ring dial — hereinafter referred to as ARD), evolved to its
final form in the 16% century when it got the shape of the Prof. Dani¢’s sundial. Its
structure was first described by Gemma Frisius in 1530’s (Daniel, 1992). Its final shape
with two rings (as is Dani¢’s) was elaborated by the English mathematician William
Oughtred (1574-1660) in a paper that "he had written (as he says) when he was twenty-
three" (Cajori, 1915). All three of these similar construction designs, Parmenion’s, ARD
and UERD (Fig. 4), consist of rings that can be folded into one plane, and can be used in
more places.

Universal ring sundials have been known since the ancient times so there are no
particular questions regarding the way Danié¢’s sundial works, except perhaps the formal
question: Does it show correct time? Although the structure of the UERD was described in
detail long ago (Wynne, 1709), its relation to the structural forms that preceded it needs to
be explained, that is, the answer to the question — Where is the place of the UERD in the
classification scheme of sundials? Dani¢’s sundial does not indicate the year it was made
in; there is no name or initials of the craftsman, or his sign, so new questions arise —
When (year, century) and where (country, city, workshop) was it made in, and where was
it purchased?

Judging by the style of the craftsmanship and the fact that all equatorial sundials
from the collection of the Museum of Applied Art in Belgrade were made in the 18t
century in Augsburg workshops (Han, 1966), it can be assumed that Radovan Danié’s
sundial was made in the same century. It probably originated in Austria, which in the 18th
century ruled a part of the present-day Serbia, north of the Sava and Danube rivers, and
on two occasions, the city of Belgrade itself after taking it over from the Turks (1717-1739,
1789—-1791). Considering the astronomical content, precision and beauty of the
craftsmanship, one can only assume that it is accurate. Disassembled, it looks like a mini
version of an armillary sundial.

Research methods and results

The path to answering these questions consisted of three phases: 1) studying the history of
the Astronomical Society Ruder Boskovi¢ and biographies of the members of the society
who treasured Dani¢’s sundial; 2) measuring components, studying the structure of the
sundial and testing its usability; 3) comparing the sundial with similar or identical
structural forms kept in the collections of European museums.

There is an abundance of sources on the history of Astronomical Society Ruder
Boskovi¢ and the sundial itself, thanks to the kindness of Natasa Stani¢, PhD, was at our
disposal long enough in order to be measured and tested. Thus, it was not difficult to solve
the first two tasks. The third was more difficult due to the fact that we were not able to
study and compare directly the old portable sundials exhibited in the collections of
European museums. That is why the information and insights were obtained from and
exchanged through email correspondence with gnomonists, specialists in portable
sundials, gathered around the journal of the British Sundial Society — "BSS Bulletin"
(Peter Ransom, Mike Cowham, John Davis), and the journal of the Sundial Working
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Group of the Austrian Astronomical Society — "Rundschreiben" (Ilse Fabian, Peter
Husty).

The sundial’s origin

Analyzing the photograph of the sundial in general, and in particular the shape of the
figures, J. Davis concluded: "it is most likely to come from a Germanic country, most
probably from the 18t century" (personal communication, August 6, 2015). P. Husty
kindly replied that there was no similar specimen in the collection of the Salzburg
Museum. He added "I could imagine because of the decoration it could be from the period
1730-1750" (personal communication, January 9, 2017). Without sparing time, I. Fabian
joined the search for the sundial and browsed museum catalogs. She first found a very
similar specimen in the catalog of the Styria State Museum in Graz (Stolberg & Marko,
1989) and then an identical specimen in the catalog of the Przypkowscy Clock Museum in
the Polish town of Jedrzejow (Zaczkowski, 2013). The first catalog dates the sundial back
to "after 1700", while the second records the century and the city, "Vienna, the 18t
century". Thanks to the exchange of information between the previously mentioned
gnomonists, it can be concluded that the sundial of Prof. Dani¢ was made in Vienna in the
second quarter of the 18t century. Neither the name of the crafstman nor the name of the
workshop was engraved on any of the three sundials.

It is not known where, when and from whom Prof. Dani¢ purchased or got the
sundial. Prof. Danié studied medicine in Germany and Switzerland (Munich, Berne) but it
is unlikely that he got it there. The cursor of the latitude of the sundial is adjusted for the
latitude of Belgrade, with no trace of any move on the latitude scale, which means that the
sundial was made in Vienna on the order of someone who lived or resided in Belgrade for
a long time in the 18 century. The period of Austrian rule (1717-1739) was characterized
by the first geodetic surveys of Belgrade and the reconstruction of the Belgrade Fortress,
which were complex activities demanding experts of different profiles to be hired (Dikli¢,
2014). They may have needed an accurate sundial. It is also possible that the sundial was
commissioned by one of the inhabitants of Zemun, then a border town and now an
integral part of Belgrade, which was part of the Austrian empire from 1718 until the end of
the First World War.

The sundial’s construction, the principle and accuracy

The sundial of Prof. Dani¢ is made of brass with engraved and colored parts, precisely
crafted and well-preserved, fully functional (Fig. 2). It consists of a base ring (meridian
ring) with a diameter of 98 mm (width 7 mm), an inner ring (equinoctial/equatorial ring)
wide 4.2 mm, and a central symmetrical declination screen, the bridge, whose base is a
square of 48 mm x 48 mm. The screen’s two ends rest on the bearings (the polar points of
the meridian ring) that allow it to rotate around the longitudinal symmetrical line that
represents the polar axis of the sundial — the polar axis of the equatorial ring.

A scale showing northern latitudes from o to 90° is engraved on one quadrant of the
meridian ring. Degrees are marked with dots, every fifth degree with a hyphen, and every
tenth with a dash. A proper number is engraved with every tenth degree, with 0 and 90°
the number is omitted. The 90° section is covered by the north bearing’s holder around
which the bridge rotates. The point where the 90° section intersects with the inner edge of
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the meridian ring presents the north pole of the sundial. An integral part of the sundial is
a small hanging ring whose cursor is positioned at the appropriate location of the latitude
scale. On Radovan Danic¢’s sundial, the cursor is fixed at 44° 35’ latitude (Fig. 1, left).

On the folded sundial, from the direction of the extended zero section of the latitude
scale, on the outside of the equatorial ring an hour scale in Roman numerals is engraved
twice, from I to XII. A comparative hour scale is engraved on the inside of the equatorial
ring: full hours are indicated by dashes, half hours by hyphens, and quarters by dots.

A square scale (34 x 34 mm) is engraved on each side of the bridge, for the first and
second half of the year. Both scales are two-part, separated by a slit 5 mm wide.

( \ Cursor of the latitude ( 3\

Basic ring (Meridian ring)

<~——— Hanging ring

Latitude scale
Days of the month
Months

Signs of
the zodiac

Equator ring with time scale
(Equinoctial)

Bridge (Screen
Slider (Cursor)

Nodus

(nomogram)
of the Sun's
declination

Fig. 2. The face and the back of the folded Prof. Danié’s sundial with its components marked

The rectangular grid consists of seven horizontal and seven vertical lines, with one
vertical line repeated on either side of the center slit. The horizontal lines connect every
21t day in the month, that is, limit the time intervals during which the sun apparently
resides in the respective signs of the zodiac. The distance of the horizontal (zodiac) lines
from the equinoctial line is calculated by the formula d = r - tgé, in which r is the radius
of the equatorial ring, and & is the Sun’s declination. On both ends of these lines, the
corresponding traditional symbols of the zodiac signs are engraved and, with them, the
first letters of the Latin names of the respective months. The vertical lines are engraved
for every fifth day of the month and are marked with Arabic numerals at each end (5, 10,
15, 20, 25). The dotted transversal line shows the change in the Sun’s declination during
the year (from —23.5° to +23.5°). Based on the intersection of this line and the equinoctial
(P-P, 2-0) and solstitial lines ($5-95, Yo—Y)), it is clear that this is a Gregorian
calendar. Taken as a whole, the square scale represents the transversal line graph, the
nomogram, of the Sun’s declination. The bridge lies in a "sandwich" of the double slider
that can be moved along the center slit. The slider is two-winged, flat on its measuring
side and twisted on the other side. In the middle of the pointer there is a hole, a nodus.

The UERD measurement process consists of three steps:

1) While the sundial is still folded, the slider is adjusted so that its straight edge on
the nomogram shows the Sun’s declination value on a particular day, that is, it is adjusted
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so that the edge passes through the intersection of the dotted line of the scale with the day
line of a particular month. As the day lines are engraved only for every fifth day, an
approximate estimate is made for the other days. In Fig. 3, for example, the cursor

position corresponds to February 13 (8 = 13°).
2) The UERD is unfolded, which means that the equatorial ring opens to be at right

angle to the plane of the meridian ring. This is easy to achieve because there is a stopper
on the meridian ring that halts the equatorial ring in that position.

3) The UERD is allowed to hang freely and is held directly by the hanging ring or the
thread attached to the ring.

Signs of the zodiac

Sun

Line graph
of the Sun's
declination

the month

Fig. 3. Prof. Dani¢’s sundial when unfolded (measuring time) on February 13

A person measuring time gently rotates the UERD around its vertical with one hand,
and carefully moves the screen with the other hand, until the light spot, the sunlet, (Prnjat
& Tadié, 2018), created by a narrow beam of sunlight going through the nodus, falls to the
inside of the equatorial ring. The apparent solar time is read by the position of the sunlet
on the time scale engraved on that side of the ring. By testing Prof. Dani¢’s sundial we
came to conclusion that the apparent solar time can be determined with the accuracy of
within a few minutes.

In the working position, the meridian ring is in the plane of the local meridian, the
equatorial ring is in the celestial equator, and the sundial’s axis in the celestial axis
(parallel to the Earth’s rotational axis), that is, at the time of reading, under each celestial
circle the corresponding sundial ring lies: the UERD is being oriented, or more precisely,
self-oriented.

The UERD is universal not only because it can be used at any latitude, but also
because the measurement of daylight hours of apparent solar time is not its only purpose.
In addition to determining the meridian line based on the known daylight hour, the
UERD can be used to determine the Sun’s declination for a given date, and then on the
basis of the declination, the noon solar altitude of the place. In the case of sundials with
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more complex scales, the length of the daylight and the times of sunrise and sunset can be
determined as well. The sundial’s practical performance was described in detail by
Wynne, long ago, in 1709. The UERD can therefore be used for astronomical purposes,
which is why its precursor had been called Astronomical Rings (AR).

The position of the UERD in the classification scheme of sundials

The AR consists of three rings, three materialized rings of the celestial sphere —
equatorial, meridian and declinational ring. When it is unfolded, the meridian and
equatorial rings position themselves at a right angle, whereas the third ring, declinational,
can freely be rotated around the polar axis. In the case of the AR, the declinational ring
has two movable visors that are positioned in accordance with the Sun’s declination or a
particular day of the year, and thus the active visor (nodus) comes in a position that has
the Sun on the declinational ring at that moment. When the rotated sundial captures the
sunlet on the AR, at the moment of measurement, it represents a faithful, oriented,
reduced model of the celestial sphere, that is, an oriented, reduced armillary sphere. In
the UERD, the third ring is replaced by a bridge which, when the measurement takes
place, is not brought into the plane of the declinational ring of the Sun, but is placed at
approximately right angle to it. At the time of measurement, the nodus is not on the
declinational ring as in the AR, but rather on the bridge, where it is "burned through" by
the beam of sunlight falling on the equatorial ring. By omitting the third ring, the sundial
is simplified in both structural and functional terms.

According to the position of the dial’s plane, the UERD belongs to equatorial or
equinoctial sundials. In the elemental form of the equatorial sundial, a rod placed in the
celestial axis casts a shadow whose direction indicates the daylight hours on a plane lying
in the plane of the celestial equator (inclined toward the horizon plane for the angle
complementary to the latitude of a particular place). Despite its simplicity, there were no
equatorial sundials in ancient times, because this structural solution was not useful for
the temporal hour system of that time: in that system, the temporal lines in the celestial
sphere do not have a common axis in which the gnomon would be placed, as in the case of
an equinoctial system that was introduced at the end of the Middle Ages, after the
invention and spread of mechanical clocks. Because the Sun is "above" the equatorial
plane in the summer half of the year, and "below" in the winter half, the equatorial
sundial with a flat base must have two dials, the summer and the winter dial. In order to
prevent the observer from bending below the plane of the dial during the winter half of
the year, the flat base was replaced by an equatorial ring (by the whole ring or by the arc
corresponding to the longest daylight period), on whose inside the dial with marks on
every 15° was engraved. The equatorial ring was divided into equal sections, the rod
pointed to the North Star, the meridian ring or half-ring held the rod - it could not be
simpler.

This form of the sundial was called the armillary sundial because it is, in fact, the
reduced armillary sphere whose invention Hipparchus attributes to Eratosthenes. In the
true sense of the word, the armillary sphere is the metal "skeleton" of the model of the
celestial sphere, composed of the celestial axis and several major rings: the equator,
meridians, ecliptic, celestial tropics, equinox declination ring and the horizon (Fig. 4). It is
the celestial axis and the first two of these rings that form the structure of an armillary
sundial.
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Fig. 4. The place of the UERD in the armillary section of the classification scheme of sundials

In the more complex form of an armillary sundial, the polos is replaced by a small
ball in the centre of the imagined armillary sphere, and the equatorial ring by a
materialized tropical belt that "hunts" all the shadows cast by the small ball throughout
the year. On the scale marked on the inside of the tropical belt, the shadow of the small
ball can show not only the daylight hours and dates, but also the declination of the Sun,
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the position of the Sun in the zodiac, the height of the Sun, the length of the daylight, and
the equation of time (Tadi¢, 2002). The small ball can be replaced by a disc with a hole in
the middle, a nodus (the "eye" of the sundial) through which a narrow beam of sun rays
passes, and on a tropical screen creates a sunlet, whose position allows for a more
accurate reading of the daylight hours and other previously mentioned contents.

If the sundial had only the equatorial ring, then the sunlet would fall on it during
equinoxes, and on other days it would miss it. If, however, the equatorial ring were
replaced by a tropical belt, then the portable sundial could not be folded into a single
plane. The problem was solved by moving the nodus along the celestial axis of the
armillary sundial in accordance with the Sun’s declination, so that the sunlet always falls
on the inside of the equatorial ring (Fig. 3). Technically, this was done by replacing the
third ring with a rectangular declination screen, the bridge, with an engraved scale over
which the slider moves in order to adjust a position in accordance with the Sun’s
declination, which, as we have already stated, had been first devised by W. Oughtred. That
is how the UERD, the universal foldable portable sundial, was invented, which "proved to
be a useful and popular instrument with mariners for some two hundred years" (Daniel,
1992). Analemmatic sundials are based on the same principle and can be conditionally
considered as the projection of the UERD on a horizontal plane.

Discussion

The full name of the Oughtred’s sundial is: universal equinoctial ring sundial. It is called
"ring" because it consists of rings, "equinoctial” because it belongs, generally speaking, to
equatorial sundials (equinoctial is another name for celestial equator), and "universal”
because it can be used at any latitude. In an effort to name the sundial unambiguously,
and to distinguish it from the other types of sundials whose names contain the previously
mentioned notions, a rather long name has been adopted. The name "Self-orienting
armillary sundial" (Needham, 1965) can be found in gnomonic literature. This term better
indicates the essence of this type of sundial, because the term "armillary" includes three
terms: "ring", "equinoctial/equatorial” and "universal". An armillary sundial consists of
rings, whereas its dial is placed on the equatorial ring and the sundial can be used at any
latitude without the need to adjust its structure. It is enough to place the sundial’s axis
(polos) toward the celestial axis. The definition "self-orienting" is necessary in order to
highlight that it is a portable sundial and to distinguish it from the "ordinary", stationary,
armillary dial that cannot be used before it is directed toward the north.

Conclusion

Prof. Dani¢’s sundial is a beautiful, expensive and well-preserved specimen of the
universal equinoctial ring sundial. Its greatest advantage over other types of portable
sundials is because it does not need a compass. At the moment of reading, the apparent
solar hour, the axis of the dial (the axis of the bridge) is in the celestial axis and the
meridian and equinoctial rings are under the circles of the celestial sphere of the same
name. It can be brought into this position through the coordination of rings and the
bridge by any user but, in order to understand the essence of this instrument, the user
must have some prior knowledge of spherical astronomy. And the bottom line is that the
universal equinoctial ring sundial actually presents a pocket-size model of an armillary
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dial that does not need a compass. Accordingly, it is best described by its name — self-
orienting armillary sundial. Self-orientation during measurement makes it universal and
exceptional, and on the basis of this in one promotional text this device has been praised
as the queen of all sundials.

Prof. Dani¢’s sundial was made in the 18 century (probably in the second quarter),
in Vienna. The craftsman and the workshop have been unknown so far. It was adjusted for
the latitude of Belgrade or Zemun, which were under the Austrian rule for a long time in
the 18th century. It is not known how prof. Dani¢ got the sundial. Being passed over,
either on the basis of friendship or as an "official duty", the sundial was preserved by Prof.
Danié¢’s descendants, who continued his work on popularizing astronomy through the
activities of the Astronomical Society Ruder Boskovi¢ in Belgrade. Thus, the definition
"Prof. Dani¢’s sundial" can be understood as "the sundial of the Astronomical Society
Ruder Boskovi¢". As it is not only a very rare and valuable sundial, but also an
astronomical instrument relevant to the history of astronomy, the sundial should be made
available to the general public, perhaps as an exhibit at the "The Museum of Astronomy"
that is being established within the Belgrade Observatory.
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Axnctpaxkr: [Ipod. np Pagosan Jlanuh (1893-1979.), JOKUBOTHU MIPE/ICETHUK ACTPOHOM-
ckor apyuitBa "Pyhep Bomkosuh" y Beorpany, mocezjoBao je MeCHHTaHU YHHUBEpP3aJIHU
E€KBUHOI[MjaJIHA CyHYaHU YaCOBHUK (AuMjamerap 98 mm) Kora Cy cayyBaji HacCTaB/bauu
HEroBOr paja Ha IOIMyJapU3alKjd ACTPOHOMIjE OKYIUbEHH OKO IIOMEHYTOT IDYIITBA.
CyHuUaHM YaCOBHUK je IPeMepeH, TeCTUpaH U yrnopeljeH ca cpogHUM mopTabsl CyHYaHUM
YaCOBHUI[MMA, €KCIIOHATHMa €BPOICKUX My3eja. Y KIacu(HUKAIMOHO] IIeMH, 3ajeTHO ca
ITapMEeHHOHOBUM U aCTPOHOMCKHM IIPCTEHACTUM YaCOBHUKOM, CIA/A y [IEIIHE apMUIapHe
CyHUaHe YaCOBHUKeE 3a Koje Huje morpeban kommac. TauHuje, pafgu ce O CaMOOPHjeH-
TrpajyheM apMHUIapHOM CyHYaHOM YaCOBHHKY UYHjHU Ce IPCTEHOBU y TPEHYTKY Mepema
Hasia3e [107l ICTOMMEHHNM KpyroBuMma Hebecke cdepe. 3aTo ce OH, Kajia je [I03HATO IPABO
CYHUEBO BpeMe, [IpeTBapa y CyHueB KoMmIac. [lapmak camoopujeHTrpajyhemM apMuiapHOM
CYHYaHOM YaCOBHUKY Ha XOPHU30HTY jeCTe aHAJIEMATCKU CyHUYAHH YaCOBHUK.

Koncrpykuujy camoopujeHTHpajyher apMmIapHOT CyHUYaHOT YacOBHHKA IPBH je, Kpajem
16. Beka, onucao eHrjaecku matemartuuap B. Orpejn (William Oughtred) (1574-1660.). ¥
capaamu ca rHoMoHHcTiMa u3 EHriecke u Aycrpuje, oapeheHo je rme u kajga je
HamnpapsbeH npumepak npod. Jauuha: Beu, npyra gyerBpruna 18. Bexka. VI3BOpHO, CyHYaHU
YaCOBHUK je TojenieH 3a reorpadcky mupuny beorpaga nian 3emyHna (caza Georpajcke
OIIITHHE) KOjU Cy TOKOM 18. Beka Jiy’Ke BpeMeHa OWJM 1O/ ayCTPHjCKOM BJIa/{aBUHOM.
Pamu ce o Jsenom, mpenusHO ypaleHOM, 706pO OUYyBaHOM, CKYIIOIEHOM CyHYaHOM
YACOBHUKY M aCTPOHOMCKOM HHCTPYMEHTY KOME je MeCTo y My3ejy, Hajupe y Mysejy
acTpOHOMUje Ipu ACTPOHOMCKO] oricepBaTopHju y Beorpazy.

K/pyuHe peum: noptaby CyHYaHH YaCOBHMIM, YHHUBEP3AJIHH €KBUHOIWjaJTHH IpPCTe-
HACTHU YaCOBHUK, aDMIUIADHY CyHYaHU YaCOBHHK, MaTeMaTH4Ka reorpaduja

1zorica.prnjat@gmail.com (ayTop 3a KOpeCIIOH/IEHIH]Y)
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IIpod. ap Pamosan Hauwuh (1893-1979.), BOjHU XUPYPT, AOKUBOTHH ITOYACHU IIPENCE/I-
HUK ActpoHoMckor apymTsa "Pyhep Borkosuh", nocenosao je Bpezan (Cowham, 1998)
[leIHU cyHYaHH YacoBHUK (CIiI. 1) Kora je y HEKO BpeMe Ipesiao IIpHjaTesby, aCTPOHOMY
ITerpy BypkoBuhy (1908-1981.), K0Oju ra je 3auHTEpecOBa0 3a ACTPOHOMHU]Y Y HEMAUKOM
Jioropy, rzie cy Owim 3aroueHu 3a BpeMme Jlpyror cBerckor para (Dimitrijevi¢, 2007).
ITerap Bypkosuh je mpocienno CyHUaHU YaCOBHUK KoJjerd, Ap Asnekcanapy Kybuuenu
(1930-2017.), a oH 2015. roauHe, 1p Hatamu Cranuh. CBe moMeHyTe "dyBape CyHYaHOT
YacoBHUKA", OCHM WIPHjaTeJbCTBA, IOBE3yje paji Ha IMOIyJapHU3alHju aCTPOHOMH]E,
0lHOCHO, AcTtpoHOMCcKO aApymTBo "Pyhep BomkoBuh" y Beorpagy y kome cy Omim
aktuBHU. PazoBan [auumh je 6uo Ilpencemuuxk AJ/IPB (1951-1966.), Iletap BypkoBuh
Ttakohe (1970-1972.), Anekcanmap Kybuuena je 6uo capagHuk JpymrBa, a Hartama
Cranuh Ynpasuuk Hapopane onceparopuje AIIPB (2004-2009.).

ITopTabyt CyHYaH! YaCOBHHIIM Cy Ce II0jaBUJIU JOIII y TPUKO-PUMCKO 7100a, TaKO /1a O
BUMa IHOCTOjU OOMMHA JIUTEPATypa, ajii He U Ha CPICKOM je3uky. Kojuko Ham je
TO03HATO, HA CPIICKOM IIOCTOjU €aMo jeZjaH paj mocBeheH MCK/bYYHUBO TIEIMTHUM/TyTHHUM
cyHYaHUM yacoBHHUIIMMAa. Hamucana ra je ucropuuapka ymerHoctu, Bepena XaH (1966.)
obpanuBiM 16 mpuMepaka u3 30upke Myseja mpuMemeHe ymerHocTH y Beorpazy, on
VKYITHO 65 3a KOje je 3HaJIa Jia ce 4yBajy y pa3HuM 30upKaMa Ha mpocTopy 6usiire COPJ.
Mehy mpumepriuma Koje je obpaamia ca CTAaHOBHINTA CBOje CTPYKE HEMAa CyHYAHOT
yacoBHHKa npod. [annha, HUTH HEKOT APYTOr CYHYAaHOT YAcOBHHWKA TOT THIIA, Y
JIUTEpaTypu TO3HATOT MOJA pa3IuUUTHM HasuBuMa: Universal equatorial ring dial
(YuuBep3asHU €KBaTOPHjaTHU MpCTeHacTH YacoBHUK), Universal ring dial (YHuBepzanuu
mpcTeHacTH 4acoBHUK), General horological ring (Ommité XOpoJOIIKM TpCTEH), a
Hajuernhe kao Universal equinoctial ring dial (YHuBep3aHU eKBUHOIIMjaTHU IPCTEHACTH
YaCOBHUK; y HaCTaBKy ckpaheHo, UERD).

Ca. 1. UERD npod. Jlanuha: auye uaco8Huka — cCmpaHa ca ckaiom 2eozpagekux wupuHa (neeo) u
Haauyje (decHo) (cmp. 74)

IIpereua UERD je jemaH o/ yKYIIHO IIIECT KOHCTPYKITMOHUX O0JIMKA TPUKO-PUMCKHX
IMyTHUX CYHUAHUX YaCOBHUKA, 07 HA3UBOM "prosta istoroumena", uuju usym Burpysuje
npunucyje IlapmeHrioHy (BepoBaTHO apXuTeKTH u3 aoba Ajyekcanzpa Benukor). Jeman
TakaB CyHYaHU YacOBHMK mpoHaljeH je y mecty ®wiunu (Philippi) Ha ceBeponcToky
I'puke (Mcrouna Makemonwuja) (Talbert, 2017). CyHuaHu YaCOBHHMK TOT THIIA MOTa0 Ce
KOPHCTHUTH Y HEKOJIMIKO Ha FheMy O3HaU€HUX "UCTOPHUjCKUX MeCTa U He MOXKe ce Ha3BaTH
VHUBEP3JIHUM, y IPABOM CMHUCIIY Te€ PeUl. YHUBEP3aTHU OOJINK ca TPU IPCTEHA, I03HAT
mop, Buiiie HasuBa (Astronomical rings [AcrpoHomcku mpcreHoBH], Annulus astrono-
micus, Gemma’s rings [I'emunu mpcreHoBu], Astronomical ring dial [ActpoHomcku
MIPCTEHACTH YaCOBHUK, Y HACTaBKY cKp. AR]) KoHauaH 06JIKK, Kao 1mTo je Janunhes, no6uo
je y 16. Beky. IIpBU KOHCTPYKIIMOHU OGJIMK omucao je 1533. roaute lema ®pusujyc
(Daniel, 1992), a apyru enmiecku maremarudap B. Otpejm (William Oughtred) (1574-
1660.) y pazy Koju je "61o roToB (Kao IITo Kaxke) Kazja je umao 23 roaune” (Cajori, 1915).
CBa Tpu oMeHyTa cpoJHa KOHCTpyKIHoHa o0snka, [Tapmennonos, AR u UERD (Ci. 4),
cacToje ce 0/ MMPCTEHOBA KOjU C€ MOTY CKJIOIUTH Y jeZlHy paBaH, ¥ KODHCTUTH y BUIIE
MecTa.
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VHUBep3aJIHU MPCTEHACTH CyHYaHH YaCOBHUIIM, [IAKJIe, IO3HATU Cy Off CTApOr BeKa
TaKoO /Ia HeMa MMOCeOHMUX MMUTaha Be3aHUX 3a IPUHIUI paja JlannheBor YacOBHUKA, OCHM
MoxkzAa popMmanHor nmuTama: — Ja s je Tauan? Mako je koHCTpyKiuoHu o6k UERD
jOIII TaBHO /10 TaH4YKHA objaiimbeH (Wynne, 1709), UITak ocTaje Jja ce II0jacHU HeroBa Bes3a
ca KOHCTPYKIIMOHUM OOJIMIIIMAa KOjU Cy My IPETXOJIWIH, TO jecT, Ja ce OATOBOPH Ha
nurame: e je mecro UERD y xiracuduKanyuoHoj IIEMU CyHYaHUX 4yacoBHHKA? Ha
JannheBoM CyHUaHOM YaCOBHUKY HUj€ YIIUCAHA TOJMHA Ka/ia je HAllPaBJ/beH, HEMa NMEHa
WIM WHUIFjajIa MajcTopa, HUTH MajCTOPCKOr 3HaKa, ma ce Hamehy HoBa nutama: Kanma
(romuHa, Bek) U rze (3emsba, Ipaji, MajCTOpPCKa PAZIMOHUIA) je HAIpPaBJ/beH, U TAE je
HabaBJbeH?

Cynehn mo cruiny wmspase, W UYHIEHHIE Ja CY CBH €KBAaTOPHjaJIHU CyHYaHU
JacoBHUIM K3 30upke Myseja nprMemeHe yMeTHOCTH y Beorpany HamrpaBsbeHN y 18. BeKy
y ayrcOypuikuMm paauonunama (Han, 1966) Moke ce NPETHOCTaBUTH Jla je CyHYaHU
vacoBHUK PayoBana /lanmha HacTao y ucToM BeKy. BepoBaTHO motuue u3 Aycrpuje Koja
je vy 18. Beky Biajana zenoM paaHanrme Cpbuje ceBepHo on CaBe u /JlyHaBa, a y JiBa
HaBpara, noTucHyBIIu Typke, u camuM beorpaaom (1717—-1739., 1789—-1791.). C 063upom
Ha aCTPOHOMCKH Ca/IpXKaj, MPENU3HOCT U JIENOTYy H3pajie, He MOXKe ce HUIINTa JPYyTo
MIPETIIOCTABUTH HEro /ia je TavyaH. PacK/IOIUbeH, JIMYM Ha MUHHU Bep3Hjy apMIUIapHOT
CYHYaHOT YaCOBHHUKA.

MeTopae ucrpa:kuBama v pe3yJITaTu

IIyt 70 oAroBOpa Ha IMOCTAaBJheHA MHTAba CACTOjao ce U3 Tpu (dasze: 1) MpoyvaBame
ucropuje ActpoHoMckor apyimiTBa "Pyhep BommkoBuh" u 6uorpadwuje uiaHoBa TOT
JIpYIITBA KOju cy uyBaiu JlaHuheB CyHYaHU YACOBHHUK; 2) MEpelbe CACTABHHX /€JI0BA,
Mpoy4YaBarbe KOHCTPYKIIMOHOT CKJIONA M TECTHUPAabe YIOTPEOJHPUBOCTH CYHUAHOT YaCOB-
HUKAa; 3) nopeljere CyHUaHOT YaCOBHUKA Ca CIMYHUM HJIH UCTOBETHUM KOHCTPYKIIMOHUM
0b6JIMIIMA KOjU ce UyBajy y 30MpKaMa eBpOIICKUX My3eja.

O ucropuju AcrpoHomckor gapymrtsa "Pyhep BomkoBuh" mma mocra juteparype, a
caM CyHYaHU YaCOBHUK je, 3axBasbyjyhu sbybasuoctu ap Hatamre Cranuh, 610 0BO/FHO
BpeMeHa JIOCTYIIaH 332 HEMOCPETHO MEPEhe U TeCTUpamhe. Tako Hje OHJIO TEIIKO PEIIUTH
npBa aBa 3ajarka. Kox tpeher je Beh 6wio apyrauuje, u to 360r HemoryhHOCTH /1a ce
HEMOCPEZIHO TpOyYe M YIOpeAe CTapd MopTabj CyHYaHH YACOBHUIM H3JIOKEHH Y
30upKaMa eBpOICKUX My3eja. 3ato cy wuHbOpManuje U Ca3Hama OPUKYIUBAHU U
pa3MemUBaHU IyTEM KM€ IPENUCKe €a THOMOHHMCTHMA, JOOPHUM II03HABAOIMMA
nopTabyl YaCOBHUKA, OKYIUBEHHX OKO 4YacoIlica BpHUTAHCKOT [PYIITBAa JhyOWTeha
cyHuaHux yacoBHuka — "BSS Bulletin" (Peter Ransom, Mike Cowham, John Davis), u
yacomuca PajziHe rpyrme 3a CyHUaHe YaCOBHHMKE AYCTPHjCKOT aCTPOHOMCKOT JPYIITBA —
"Rundschreiben" (Ilse Fabian, Peter Husty).

11 OpeK.10 CYHUHAHO2 HaCoBHUKAa

Ananusupajyhu dportorpadujy cyHUaHOT 4acOBHUKA, a mocebHO o6uk uudpu, I1. Tejeuc
je 3axpyurio "H3IVIefia Jla MIOTHYe M3 HEMAUKUX 3eMaba, HajBepoBaTHUje u3 18. Beka"
(mpuBaTHA KOMyHHKanmja, 06. 01. 2017). II. Xyctu je spy0asHO OATOBOPHO Ja Y
kosekiuju Can3bypiukor myseja (Salzburg Museum) HeMa CJIMYHOT IPUMeEPKA CyHYAHOT
YacOBHUKA, JIOJIABIIU ,HAa OCHOBY JieKopalldje IPeTHOCTaB/baM Jia je MOrao HACTaTH Y

86



nepuoy 1730-1750. (IpuUBaTHA KOMYHMKaIMja, 09. 01. 2017). He mrremehu Bpeme, HU.
®dabmaH ce yKbydWIa y MOTpAry Mo KaTaJo3UMa My3€jCKuX 30UpKH M IPBO IIPOHAILIA
BpJIO CJIMYAH MpUMeEpaK y karaiory Jp:kaBuor myseja Illtajepcke y I'pamy (Stolberg &
Marko, 1989) a 3aTuM W HCTOBETaH NpPUMEpPAaK y Karajory Myseja dYacOBHHKA
IIp3unkoBcku y mosbckoM Tpaay JemxejoBy (Zaczkowski, 2013). ¥ mpBom kartasory
HaBeJIeHO je J1a je CyHYaH! YaCOBHHUK HaIpaBJbeH "TOCIe 1700", 0K je Y IPYyroM HaBeJleH
Bek u rpax, "Beu, 18. Bek". 3axBamyjyhu pasmenu mndopmanuja usmel)y MoMeHYTHX
[M03HABAOI[Aa THOMOHHUKE, MOKE C€ 3aK/BYyYHTH JIa je CyHUYaHH 4JacOBHUK mpod. Jlanmha
HanpaJbeH y Beuy, y pyroj yerBprtuHu 18. Beka. Ha momeHyTa /iBa CyHUaHa YaCOBHUKA,
Kao0 W Ha 4YacoBHHMKy mnpod. Janwha, HHMje yrpaBMpaHO HMMe MajcTOpa HUTH Ha3WB
MajCTOPCKE PaIUOHHUIIE.

Huje no3Haro 7€ je, kaga u of kora npod. Januh vabasuo (10610, Kymuo) cyHIaHU
vacoBHUK. [Ipod. Januh je cryaupao mequmuny v Hemaukoj u IlIBajnapckoj (MuHxeH,
BepH) anu je Majio BepOBaTHO /1a ra je Tamo HabaBuo. ITokazuBau reorpadcke MUpUHe
¢uxcupas je 3a reorpadeky muputy beorpazia, 6e3 HKakBOr Tpara moMeparba Ha CKaiu
reorpadCKUX MIMPHHA, IIITO 3HAYH /A je CyHYaH! YacOBHHK ypaleH y Beuy mo Hapynbu
HeKora Ko je y 18. Beky kuBeo WM Ayxe OopaBuo y Beorpasny. Ilepuon aycrpujcke
BiazaBuHe (1717—-1730.) KapakTepHINy IIpBa TeOJeTCKAa CHHMama beorpaga wu
pexoHcTpyKIija Beorpasicke TBphjaBe, MITO Cy CJI0KEHH IMIOCJIOBH Ha KOjuMa cy Gwin
aHTa)KOBaHU CTpy4maly pasnnuntux mpodmia (Dikli¢, 2014) koju cy umanu motpedy 3a
TpeNU3HUM CyHUaHUM uyacoBHUKOM. Moryhe je, Takolje, na je cyHuanu yacoBHUK ypaleH
0 HapyIOW HEKOT O/i CTAaHOBHHKA 3eMyHa, TaJa IOTPAaHMYHOT rpaauwha a JaHac Jiena
Beorpama, xoju je 6uo y cacraBy Aycrpuje off 1718. rouHe ma cBe 70 Kpaja IIpBor
CBETCKOT para.

KoncmpykyuoHu ckaon, npuHyun u mavyHocm pada

Cynuanu yacoBHUK npod. Tanuha je uspaleH o7 MecuHra ca rpaBUpPaHUM U 000jeHUM
cazipkajeM, peru3Ho ypaljeH u 106po ouyBaH, motnyHo ¢pyuknuonanax (Ci. 2). Cacroju
ce 0/ OCHOBHOT TIpcTeHa (MepHAUjaHCKOT MpCTeHa) MpeyHuKa 98 mm (IupuHe 7 mm),
VHyTpallller IpcTeHa (EKBUHOIMjCKOT/€KBAaTOPCKOT IIPCTeHA) MIMPHHE 4,2 mMm, U
CPEZVIIEEr CUMETPUIHOT JIEKIMHAIIIOHOT 3aKJIOHA, MOCTA, Y YHjOj je OCHOBU KBa/pat
IuMeHsnja 48 X 48 mm. 3akIOH ce Ha JiBa Kpaja ocjama Ha JIeKHITa (II0JIoBe
MepHUIUjaHCKOT TpCTeHa) Koja My oMoryhaBajy poTarujy OKo y3Iy»KHe cuMeTpasie Koja
HIPEJICTaBJha OCY CYHYAHOT YAaCOBHUKA — MOJIAPHY OCY €KBAaTOPCKOT IIPCTEHA.

Ha jemHoM KBa/ipaHTYy MEpPUIUjaHCKOT IIPCTEHA YTPaBUPAHA je CKaja CEBEPHUX
reorpad)CKuX MUPUHA 0f O A0 90°. CTeleHH Cy 03HAYEHH TauKaMa, CBAKHU IETU CTEleH,
LPTHUILIOM, a CBAKH JIECETH, LIPTOM. Y3 CBAKH JIECETH CTEIIEH YIHCaH je oAropapajyhu 6poj ¢
THUM Jia Cy U30CTaBJbeHU O U 90°. ITo1e0K 90° MOKPHBEH je Ap:KaueM CEBEPHOT JIEXKHIIITA
OKO KOra ce poTupa MocT. Tauka y K0joj HOZIEOK 9O° Ipecelja YHYTDPAIIEby WBUILY
MEPHIMjAHCKOT TPCTeHA MPEACTaB/ba CEBEPHU II0JI CYHUAHOT YacoBHUKA. CacTaBHU JI€0
CYHUAHOT YaCOBHHKA je M MaJId NPCTEH 3a Bellakhe YHjU Cce IMOKAa3MBayu IOCTaB/ba HA
oxaroBapajyhe mecro ckase reorpadckux mmpuHa. Ha cyHuanHoMm uacoBHUKY PasmoBana
Hannha, mokasusad je pukcupas Ha reorpadceky muputy 44° 35° (Co1. 1, 1eBo).

Ha CckJIOIUb€HOM YAaCOBHHUKY, OF IIpaBIja IPOJYKEHOI HYJITOT IIOJIeOKa CKaje
reorpa)cKyx IIMPUHA, HA CIOJbHO] CTPAHM €KBATOPHJjaTHOT IIPCTeHA yrpaBUpaHa je

87



YacoBHA CKaja Off puMcCKuX OpojeBa, aa myta ox I gmo XII. Ha yHyrpammoj crpaHu
€KBaTOPHjaJIHOT IIPCTeHA YrpaBUpaHa je yIopeJHa YacOBHA CKaja: IyHH YacOBU CY
O3HAYeHU [PTama, [I0JIOBUHE YacoBa IPTUI[AMa, a YETBPTHHE TAYKaMa.

Ha o6e crpane mMocTa yrpaBupaHa je IO jefHa KBaJparHa ckaia (34 X 34 mm), 3a
MPBO U 3a ipyro nostyroauiire. O6e cKase Cy ABO/IETHE, Pa3/IBOjeHE IPOPE30M IIUPHUHE 5
mm.

Ca. 2. JIuye u HauYje CKAONBEHOZ CYHUaHO2 uacosHuka npod. lanuha, ca o3HaveHum cacmasHum
denosguma (cmp. 77)

ITpaBoyraoHy MpeKy YWHH CelaM XOPHU30HTAIHUX U CeAaM BEPTHUKAIHUX JIMHU)A, C
THM /ia je jeHa BepTHKaJIHA JIMHUja IIOHOBJbEHA ca 00e CTpaHe CPeAMIIEEr IIpopesa.
XOpU3OHTTHE JIMHMje CIajajy CBakM 21. AaH y MeCelnMa, TO jecT, OrpaHHdYaBajy
BpEMeEHCKe HHTepBajJie TOKOM KOjUX CyHIle NPUBUAHO OOpaBHM y 3HAMMa 30/MjaKa.
Yna/peHOCT XOPU30HTATHUX (30/IMjauKUX) JIMHYjA Of €KBUHOIIV]CKE JINHIje, U3padyHara
je mo dbopmynu d = r-tgd,y Kojoj je r pasujyc eKBaTOPCKOT MPCTEHA, a § AeKJINHAIHja
cyuna. Ha oba kpaja TUX JIMHUja yrpaBUpaHU Cy OAroBapajyhu TpafiMIIMOHATHU 3HAIU
307I1jaKa, a YIIOPeso ca KbHMa U IIPBa CJI0Ba JIATHHCKUX HA3HBa oZroBapajyhux meceny.
BepTukasHe JMHHje Cy yTpaBUpaHe 3a CBAKH IIETH J]aH y Mecely 1 Ha 06a Kpaja o3HaueHe
apanckuMm OpojeBuma (5, 10, 15, 20, 25). TaukacroM TpaHchEP3aTHOM JIMHUjOM
TpUKa3aHa je MpoMeHa JeKJIWHAIlMje CyHIIa TOKoM roauHe (o7 —23,5° 10 +23,5°). Ha
OCHOBY TIpeceka Te JHHHje ca ekBuHOKunujarHum (PP, L-0) u concrunujckum
nuaujama (€5-99, Y)o—99) jacHo je aa ce pazu o I'peropujanckom kanenaapy. [locmatpasa
y LIeJINHU, KBaZ[paTHA CKaJIa IPeZCTaB/ba TPaHChEP3THHU JIMHU]CKU IrpaduK, HOMOIpaM,
JlekyInHaIyje cynna. Moct je "y ceHABUYY" TBOCTPYKOT KJIM3adya KOjU ce MOXKe IIOMepPaTU
JIy’K cpenuIImer npopesa. Kimsau je [BOKpIIIHH, ca pajHe (MepHe) cTpaHe paBaH, a ca
JIpyre BUTHUYACT. Y CPEIMHU ITOKA3UBAYa je PYIHUIa, HOMYC.

IToctynak mepema momohy UERD, cacroju ce o1 Tpu Kopaka:

1) JToK je CyHYaHH YaCOBHHUK jOII CKJIOIUbEH, KJIN3a4 Ce HAMECTH TaKO /A EberoBa
paBHa MBHIIA HA HOMOTPaMy IOKa3yje BPEAHOCT JAeKINHAIMje CYyHIIa KOHKPETHOT J]aHa, TO
jecT, HaMeCTH ce TAaKO Jia Ta MBUIA MPOJIA3H KPO3 MpECceK TaukacTe JIMHHje CKaje ca
snuHujoM fana ozxpehenor mecena. C 063UpoM Ha TO 7ia Cy JHEBHE JIMHUjE YIPaBUpaHe
caMo 3a CBaKU IMETH JIaH, 3a OCTaJie JlaHe ce M3BpIIM mpoleHa ozoka. Ha Ci. 3, Ha
pUMep, TI0JI0Ka]j TIoKa3uBayua o/iroBapa 13. hebpyapy (6 = 13°).

2) UERD ce packJjomnu, a To 3Ha4H J]a ce eKBaTOPHjaJIHU IIPCTEH OTBOPH a Oyzie 1oz
IPaBUM YIJIOM y OZHOCY Ha paBaH MepuzujaHckor mpcreHa. To je yiako mocruhu jep Ha
MEPHINjaHCKOM IIPCTEHY IOCTOjU TPAHUMYHUK KOjU I'a 3ayCTaBJba Y TOM IIOJIOXKA]y.

3) UERD ce myctu na c1060/HO BUCH, IIPU YEMY CE€ CYHUYAHU YACOBHUK JIPIKU
JIUPEKTHO 3a IIPCTEH 32 Belllarhe WIN 32 HUT IPUBE3aHy 3a Taj IIPCTeH.

Ca. 3. Cynuanu uacostuk npog. lanuha y paotom noaoxcajy 13. @edbpyapa (cmp. 78)

Ocoba koja mepu Bpeme jemHoM pykoM JjaraHo 3akpehe UERD oko BepTukaie, a
JIPYTOM MaKJbUBO TIOMepa 3aKJIOH, CBe JIOK CBeTIa Tauka, cyHamile (Prnjat & Tadié,
2018), KOjy cTBapa yCKH CHOIl CYHUEBHX 3paKa IPOIYIITEH Kpo3 HOJAYyC, He IMaJiHe Ha
VHyTpaIlllby CTPaHy eKBaTopckor IpcreHa. IIpaBo cyHuYeBO BpeMe ce o4HTaBa Ipema
MOJIOKAjy CyHAIIlla Ha YacOBHO] CKaJIM YrpaBHUPAHOj Ha TOj cTpaHU IpcreHa. Ha
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CyHYaHOM 4YacOBHMKY Mpod. Jammha mpaBo CyHYEBO BpeMeE Ce MOIKE OJPEIUTH ca
TavyHOIITNY O/ HEKOJTUKO MUHYTA.

Y pasHOM TOJIOKAjy, MEDUAMjAaHCKHM IPCTEH Ce HAIa3W y PaBHU JIOKATHOT
MEpH/IMjaHa, eKBATOPCKU MPCTEH Ce Hajla3u y HeDECKOM €KBAaTopy, a 0Ca YaCOBHHUKA Y
Hebeckoj ocu (mapayieJTHO 3eMJBUHOj POTAIIMOHOj OCH), TO jECT, Y TPEHYTKY OYHTABAIha
BpEMEHA, MO CBAKMM IIOMEHYyTHM HeGECKMM KpyroMm JIeXKH oroBapajyhu mpcreH
vacopHuka: UERD je Tasa opyjeHTHCAH, WIN TAYHH]je, CAMOOPHUjEHTHCAH.

UERD je yHHMBep3asHM He caMO IO TOMe IITO Ce MOJKe KODHCTUTH Ha CBaKOj
reorpad)CKOj IIFPHUHNA HEro W 300T TOra IITO My Mepeme AHEBHHX 4YacoBa IIPaBOT
CYHUYEBOT BpeMeHa Hyje jeZiiHa HaMeHa. OCHM IIITO ce Ha OCHOBY ITO3HATOT THEBHOT yaca
MOXKEe OApPEOUTH ToAHeBauka juHuja, momohy UERD ce 3a oxpehenu matym moke
OZIpeIUTH JIEKJIMHALIM]jA CYHI[a, a Jjajbe Ha OCHOBY JeKJIMHAIM]je, II0JJHEBHA BUCHHA CyHIIA
u reorpadcka mupruHa Mecra. Koi cyHYaHHUX YacOBHHKA €A CJIOJKEHHJUM CKaylaMa, MOTy
ce jour oapehuBary Ay:kuHa OOZAHMIlE ¥ TPEHYIIM U3JIacKa U 3ajacka cyHna. Kako ce cBe
TO TPAKTUYHO M3BOJH, JETAJHHO je omucao BuH, maBHe 1709. ronuHe. UERD ce nmaxie,
MOXKe KODHCTUTH y aCTPOHOMCKE CBpXe, I1a je 300T Tora Heroba Ipereya M Ha3BaHA
ACTPOHOMCKH ITPCTEHOBH.

Mecmo UERD y kaacugpuxayuoHoj wemu CyHUaHuUx 1aco6HuUKa

AR ce cacroju o/ TpH IpCTeHa, TPU MaTepHjain30BaHa Kpyra Hebecke cdhepe — eKBaTopa,
MepUVjaHa U JeKJIMHAIIMOHOT Kpyra. Kasia je pacK/IobeH, MEPUANjaHCKY H eKBATOPCKU
MPCTeH 3ay3uMajy IpaBU yrao ZIOK ce Tpehu IpCTeH, AEKIHHAIUOHU, MOXKE CJI000/{HO
obpratu oko mosapHe oce. Kox AR, eKIMHAIIHOHY [IPCTEH MMa /[Ba IIOMHYHA BU3UPA
KOJH Ce JIOBOZIe y TI0JI0Kaj Y CKJIa/Iy ca IEKJIMHAI[UjOM CYHI[a WK IIpeMa ofipel)eHoM faHy
y TOJTUHH, ¥ TAKO aKTUBHU BU3UP (HO/IyC) OCTaB/bha y MOJI0KAj KOjU Y TOM TPEHYTKY MUMa
CYHIIE Ha JIEKJIMHAIIHOHOM Kpyry. Kazia ce 3akperameM 4acOBHHKA YXBATH CyHAIIIE HA
AR, y TPeHYTKy Meperba, [IPeJICTaB/ba BepaH, OPUjEHTHCAHHU, CMAmEeHN MOJEN Hebecke
cdepe, OHOCHO, OpUjeHTHCAHY, peayKoBaHy, apmmiaphy chepy. Kog UERD je tpehu
MIPCTEH 3aMeheH MOCTOM KOjH Ce [IPY Meperby He I0BOJH Y PaBaH JEKJIMHAIMOHOT Kpyra
CYHIIA, HETO C€ TIOCTaBJba [0/] MPUOIMKHO MPABUM YIJIOM y OJJHOCY Ha Hbera. Y TPEHYTKY
Meperba, HO/YC HUje Ha JeKJIMHAI[HOHOM KpPYTy Kao Koj AR, Hero je Ha MOCTy, TAMO I7ie
6u ra "mporopeo" CHON CyHUYeBHMX 3paka KOjU TaJla Ha €KBAaTOPCKH IIPCTEH.
H3ocraBibameM Tpeher npcereHa, CyHYaH! YaCOBHUK je TI0jeIHOCTABI/HEH U Y KOHCTPYKIH -
OHOM H ¥ QYHKI[HOHATHOM IOTJIE/Y.

IIpema mnonoxkajy paBHu Opojuanuka, UERD cmajma y exBaTOpUjajlHE WA
€KBUHOIjaJIHE CyHYAaHE YAaCOBHUKe. Y eJIEMEHTapHOM OOJIMKY eKBaTOPHjaJTHOT
JACOBHUKA, IINIIKA [IOCTaB/beHA ¥ HeDecKy ocy 6aria CeHKy Koja CBOjUM IIPaBIleM IOKa3yje
JIHEBHE YacOBe HA PABHU KOja JIEKU Y PaBHU HeOECKOT eKBaTopa (HarHyTa mpemMa paBHU
XOPH30HTA 33 yrao KOMILIEMeHTapaH reorpadckoj mmmpunu). U mopes jeAHOCTaBHOCTH,
€KBATOPHjATHOT CYHUYAaHOT YACOBHHKA HEMa y CTapoOM BeKy 3aTo IITO TaKBO
KOHCTPYKI[HOHO pelllelbe HHUje CBPCUCXOAHO 3a TaZila BaskehW TEeMIIOPaJHU YaCOBHU
CHCTEM: Y TOM CHCTEMY, YaCOBHE JIMHU]je Ha Hebeckoj chepu HeMAjy 3ajeJHUIKY OCY Y KOjy
6u ce MOCTaBUO THOMOH, K0 IITO je TO C/Iy4aj KO eKBHHOIIU]CKOT CUCTeMA KOjH je yBelleH
TeK KpajeM cpefmber BeKa, HAaKOH IPOHaJIacka M INIHpekha MeXaHWYKHX JacoBHHKA. C
0063UpOM /12 je CyHIIe Y JIETH0] IIOJIOBUHU ro/ivHe "M3HaA" paBHU €KBAaTOPA, a ¥ 3UMCKO]
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"ucnoy", eKBaTOPHjaJIHM CyHYAHM YACOBHUK Ca PAaBHOM OCHOBOM MOpa HMMATH JBa
6pojuaHuKa, JIETHHU U 3UMCKU. [la mocMarpay y 3MMCKOj IIOJIOBUHU TOJMHE He O MOpao
MOZIBUPUBATH HCIOJ] PaBHH OpOjYaHMKA, paBHA OCHOBA je 3aMemeHa EKBAaTOPCKUM
MpCTeHOM (IIeJIMM WJIM €aMo JIYKOM KOjU OJ[roBapa Hajayoj oOZaHUIM), HA YHjoj je
VHYTPAIIHOCTH YTPaBUpaH OpPOjUaHUK ca YaCOBHUM O3HaKaMa Ha cBakux 15°. CacTaBHU
JIeJIOBH Cy: €KBAaTOPCKU IIPCTEH II0JIeJbeH Ha jelHaKe II0JIe0OKe, IHIIKA YCMepeHa Y
CeBepmady M MepUAWjAaHCKU IPCTEH WX MOJIYIIPCTEH KOjU MPUAPIKABA Ty IIHUIKY — He
MO’Ke OUTH jeZTHOCTaBHH]E.

OBaj 00JIMK CyHYaHOT YaCcOBHUKA HA3BaH je apMUJIapHU CyHUYaHU YaCOBHUK jep je OH,
y CTBapH, peyKOBaHA apMIUIapHa cdepa 4uju u3yM Xwumapx npunmucyje Epatocreny. Y
IIPpaBOM CMHUCJIy Te pedd, apMrIapHa cdepa IpescraB/ba MeTaygHHU 'ckeser' Mojesna
Hebecke cdepe CKJIOIUBEHOT Off HeOecKe Oce U HEKOJIMKO IVIABHUX KPYyroBa: eKBaTopa,
MepI/IHI/IjaHa, €KJIUIITHKE, HebecKux IIOBPpaTHUKA, eKBI/IHOHI/IjCKOI‘ AEKJIMHAITUOHOT KpyTra
u xopuzoHTa (Ci1. 4). 3agpke yu ce caMo Hebecka OCOBHHA U IIPBa /IBa 07 HAOpOjaHUX
KPYTOBa, ZI00Hja ce CKJION apMIUIAPHOT CYHYAHOT YaCOBHHKA.

Ca. 4. Mecmo UERD y apmunapHom 02paHKy KaacudukayuoHe weme CYHUaHUxX Yaco8HUKA
(cmp. 80)

Kop cioxeHujer o0/MKa apMWIAPHOT CYHYAaHOT YaCOBHHUKA, II0JIOC j& 3aMEFheH
KYIVIMIIOM Yy LIEHTPY 3aMUIIJbeHe apMuIapHe chepe, a eKBaTOPCKH IIPCTEH MaTepy]jasIu-
30BaHUM TPOIICKUM II0jacOM Koju "JIOBH'" CBe CEeHKe KYIJIMIle TpeKo Iese roauHe. Ha
CKaJIy YIPTaHOj Ha YHYTPAIIHOCTH TPOICKOT IT0jaca CEeHKa KyIJIMIlEe MOXKe Jia IOKazyje
caMo JTHEBHE YacoBe U JIaTyMe, ajd y3 BBUX U JEKJIUHAIU]y CyHI[a, IIOJIOJKaje CyHIA y
30/IMjaKy, BUCUHY CYHIQ, Ay:KHHy oOzaHuile u jeqHauyerbe BpemeHa (Tadié¢, 2002).
Kyrinna ce mak Mo’Ke 3aMEHHTH JHCKOM ca PYIHIIOM Ha cpeauHu, HomycoMm ("oxom"
CYHUAHOT YaCOBHMKA) KPO3 KOjy IPOJIa3H YCKH CHOI CyHYaHHUX 3paKa U Ha TPOIICKOM
3aKJIOHY CTBapa CyHAIIIIle IIPeMa YHjeM Cce I0JI0XKajy TAaYHUje OUNTaBajy JHEBHU YACOBU U
OCTaJIV TIOMEHYTH Ca/IpIKajH.

Kaja 6u cyHUaHM YacOBHHK MMAao caMO €KBaTOPCKH IIPCTEH, CyHAIlle OU Ha era
mmaziajio 3a BpeMe eKBHUHOIVja, a y ocTaje JaHe OM ra mpoManiuBayio. AKO ce, Iak,
€KBATOPCKU IPCTEH 3aMeHH TPOICKUM II0jacoM, HMOPTabJy BapujaHTa He OU ce Morvia
CKJIONIUTH Y jenHy paBaH. [IpobiieM je pellleH moMepameM HOZyca Iy»K HeGecke OCOBHHE
apMUJIaPHOT YaCOBHUKA, Y CKJIALy ca AeKJINHAIMJOM CYHIIA, TAKO Jia CyHAIIIle YBeK [ajjHe
Ha YHYTpAIIby CTpaHy eKBaTopckor npereHa (Ci1. 3). TeXHUYKY, TO je U3BEIEHO 3aMEHOM
Tpeher mpcTeHa NMpPaBOYraOHUM AEKJIMHALMOHUM 3aKJIOHOM, MOCTOM, Ca YTPaBUPAaHOM
CKaJIOM IIPEKO KOoje ce IoMepa MpoOyIIeHN KIN3ad 3a M0/IeNIaBakbe JIEKTHHAIM]e CYHIIA,
yeMy ce, Kao mTO je Beh peueHo, mpBu gocetro B. Otpeja. Tako je nacrao UERD,
YHUBEP3JIHU CKJIONUBY ITOPTA0JI CyHYAHU YACOBHHUK "KOju ce Me)y MOpHapuMa I0Ka3ao
Ka0 KOPHUCTAaH ¥ IPAKTHYaH HMHCTPYMEHT TOKOM IpPHO/IIKHO Aecra roguHa" (Daniel,
1992). Ha mcroM IPUHIUIY ce 3aCHUBA U aHAJIEMAaTCKU CYHYaHH YacOBHUK KOjU ce
YCJIOBHO MO2Ke cMaTpaty npojekiirjom UERD Ha XOpHU30HTA/IHY paBaH.

Huckycuja
ITyn HazuB OTpejHOBOT CYHYAHOT YACOBHUKA je YHUBEP3IHU €KBUHOIIUjAJIHU IIPCTEHA-

CTH CyHYaHU 4acOBHUK. "IIpcTeHacTu" jep ce cacToju O/ IPCTEHOBA, "eKBUHOLMjATHHU" jep
OH, yomiuTe roBopehu, cmasa y eKBaTOpUjayiHE CyHUaHe YAaCOBHUKE (EKBUHOLMjAN je
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JIDYTH Ha3WB 32 HeOECKU eKBATOp), a "YHHBEpP3aJIHU' jep ce MOKe KOPHUCTHTH Ha GUJIO
K0joj reorpad)ckoj IMHUPUHU. Y HACTOjamy Ja Ce HEJBOCMHCJIEHO OIHIIEe CyHYaHHU
YaCOBHUK, KaKO Ce He OU IOMeNIao ca APYTUM THIIOBHMA CYHYAaHUX YACOBHUKA UHjHU
Ha3WBHU Ca/IpKe MMOMEHyTe II0jMOBe, CPOUYEH je NpeAyradyak HasuB. Y JIUTEPATYpPHU ce
MMOHEr/IE MOJKE CPECTH W APYI'M HAa3uB — "CaMOOpHjeHTHpajyhui apMuIapHH CyHUYaHH
vacoBHuK" (Needham, 1965). Taj HazuB 60Jbe O/paskaBa CYLITHHY OBOT THIIA CyHYAHOT
YacOBHHUKA jep I0jaM "apMUJIapHU' YKJ/bydyje TPU IOjMa, "HpCTeHacTH', "eKBUHOIIH-
jasHu/ekBaTOpHUjTHU' ¥ "YHUBEP3IHH'. ADMIUIADHH YaCOBHUK Ce CACTOjU O IIpCTe-
HOBa, OpOjUaHUK ce HaJIa3M HA €KBATOPCKOM IIPCTEHY, a CYHUAHH YAaCOBHHK Ce MOKe
KOPHUCTHTH Ha CBaKOj reorpadckoj mupuHu 0e3 moTpebe Ja ce Mema KOHCTPYKIMOHU
CKJIOI, ZIOBOJBHO je OCOBHHY YacOBHMKa (1osioc) soBecTH y HebecKy ocy. Oxpeleme
"caMOOpHjeHTHCAaHN" je HEOIIXOAHO OU ce Ha3HAYMIIO J]a ce P O TOpTabyI YJaCOBHUKY, U
Jla OU ce YAaCOBHHIK PAa3jIMKOBAO Of "OOMYHOr", CTAIlMOHAPHOT, apMIJIAPHOT YaCOBHMKA
KO/ KOra je mpe yrnotpebe moTpeOHO OAPENTH CEBEPHU ITPABAIl.

3axpyuak

CyHuaHH YacOBHUK je JIEN, CKyNOIeH W J00p0 OYyBaH NPHUMEPAK YHUBEP3AJTHOT
€KBUHOKI[HjJTHOT IIPCTEHACTOT CYHYAHOT YACOBHHKA. Y BEJIMKO] j€ MPEJHOCTH Y OTHOCY
Ha Jipyre BpCTe NMOPTabsI YacOBHMKA 3aTO IITO My HUje IOTpebaH KoMmmac. Y TPEHYTKY
OuMTaBaEka Yaca IpaBOl CYHUEBOI BPEMEHA, 0ca YAacOBHMKA (0ca MocTa) HayIasu ce y
HebecKkoj OCH a MepHAMjaHCKH W EKBHHOLUMjaJHHW IIPCTEHOBW, IO/ WCTOMMEHHUM
KpyroBuma Hebecke cdepe. Y Taj ra 1oJoxaj, KOOpIHHAIMjOM IIPCTEHOBA U MOCTa, MOXKe
JIOBECTH CBaKU KODUCHUK, aJIi A2 OM pa3yMeo CyIITHHY WHCTPYMEHTA, KODHCHUK HIIaK
Mopa umartu ofpeheHo mpeznsHame u3 chepHe actpoHomuje. CyIITHHA je y TOMe Jia
VHUBEP3IHU E€KBUHOKIVJAJIHU IPCTEHACTH CYHYAaHH YACOBHHK IIPE/CTAaB/ba IIENHU
MO/ieJ1 apMIJIAPHOT YaCOBHUKA KOMe HUje IoTpebaH KoMIac. Y CKIaJy ¢ THM, Hajbosbe ra
OTIHCYje Ha3UB — CAMOOPUjeHTHUCAHN apMIJIADHH CYHUAHU 4acOBHUK. CaMoopujeHTanuja
IIPH Mepely T'a YWHU YHUBEP3IHUM M H3Y3€THUM IIa je Ha OCHOBY TOTa y jeTHOM
PEKJIAMHOM TEKCTY OBa CIIPaBa XBaJbeHa K0 KPaJbUIA CBUX YACOBHUKA.

JanuheB cyHUaHHW 4YacOBHUK je HampaB/heH y 18. BeKy (BEpOBaTHO y JpYroj
yeTBPTUHM), V¥ Beuy. MajcTop 1 MajcTopcka paZiioHUIA 3a cajia Hucy mo3Haru. Ilozeriexn
je 3a reorpadceky mupuHy beorpana win 3eMyHa Koju ¢y y 18. BeKy /y»Ke BpeMe OWIH Ho7,
aycTpujckoM BiasaBuHoM. Hwuje mosHaTo Kako je mpod. Jlanwh 0 mera momrao.
IIpenocehu ra U3 pyke y pyKy, o MpHjaTe/bCKOj JUHUJU WU IO " CIy:KO0EHOj Ay>KHOCTH ",
CavyBaJIU Cy Ta HACTABJbAUM IHETOBOT Pajia Ha MOIyJIapU3aliju aCTPOHOMUjE OKYIIJbEHH
oko Acrponomckor apyinrBa "Pyhep Bomkouh" y Beorpamy. Tako ce oxpeheme
"cyHuaHu uvacoBHUK mpod. Janwha" moske usjemHauuTH ca ozpehemeM — CyHUaHU
yacoBHUK AcTpoHOMcKor apyiitBa "Pyhep Bomkosuh". C 063upom Ha TO J1a ce paau He
€caMO O PEeTKOM U BpPJIO BPEAHOM YaCOBHUKY, HETO U O ACTPOHOMCKOM HHCTPYMEHTY
3HAYAjHOM 3a HCTOPUjy AaCTPOHOMUje, KOPUCHO 6u Owio fa Oyze JOCTyIaH IIHPOj
jaBHOCTH, MOXKAa Hajbosbe Kao ekcrmoHar y "Mysejy acTpoHoMHje" AcCTpOHOMCKe
oncepBaropuje y beorpany xoju je y ocHUBamby.
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3axearHuua

3axBaspyjemo ce Majky Kayxemy (Mike Cowham), [lony [lejBucy (John Davis), Ilerepy
Xycrujy (Peter Husty) u ITutepy Pencomy (Peter Ransom), eBpOIICKMM THOMOHUCTHMA
Koju cy momoriu aa ce JlaHuheB CyHYaHM 4YacOBHHK gartupa. [loceOHY 3axBayiHOCT
nyryjemo Wice ®abuan (Ilse Fabian) koja je pemmia cBe HeZOyMuIle MPOHAIIABIIN
ucroBeran mpumepak y Iloseckoj. 3axBaspyjemo ce, takohe, Haramu Cranuh, koja je
cadyBaJia YaCOBHUK U JbyDa3HO ra yCTYIIIJIA 32 MEPEHhE U TECTHPATHE.
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