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Preface

Jeffrey Lock was an American expert on antique
instruments. As a master craftsman, he offered
restoration and repair services, specializing on surveying
instruments from the 17th and 18th centuries. On the
side, together with his friend Scott Myer, he set up the
Classical Science Press, which aimed, among others, to
publish translations of primary source material related
to the history of science. It would commission new
translations of selected works, often not widely known.

For the Classical Science Press I have prepared two
translations. The first was of Nouvelle Méthode
pour Diviser les Instruments de Mathématique
et d’Astronomie, which was published in 2009 as
New Method of Division for Mathematical and
Astronomical Instruments, M. le Duc De Chaulnes,
1768. It contains the original French edition with its
15 large plates, my translation, and a study by Randall
C Brooks, ‘The Impact of the Duc de Chaulnes’ Scale
Dividing Techniques’. It is now out of print.

A second commission was to prepare a translation of
volume one of Albert Schiick’s Der Kompass (1911).
The material was ready by 2011. For many years, it was
announced on the Classical Science Press website under
‘Upcomingbooks’, with this comment: ‘A comprehensive
work on the history of the compass, including mariner’s
and surveying compasses. An extremely hard-to-
find volume with a fantastic collection of beautifully
illustrated examples of compass cards, when works
such as these were pure art forms.’

The publication was postponed endlessly. The last 1
heard from Jeff was in September 2017, when he wrote
to me: ‘Unfortunately, the scientific book market has
greatly deteriorated in the last few years because of the
Internet. We have had many emails requesting access
to copies of our books online because they feel they
do not need to pay for a hardbound copy — they just
want the information. I really don’t see this getting any
better in the future therefore, the monetary investment
of bringing new books to print is currently not on the
horizon.’

Early in 2022, I learned that Jeff Lock has died in 2019.
When I contacted the family, his daughter replied
‘Unfortunately the Classical Science Press business also
died when my father passed away. We have no plans to
do anything with the Der Kompass book - in print or
online.’

As I thought it would be a pity if my translation were
to remain buried on my hard drive, but did not believe
another publisher would be interested, I decided to
publish it myself as a PDF and make it freely available.
Anthony Turner, who owns a copy of the rare book,
kindly arranged photography of the 46 plates by a
professional photographer, Jean-Baptiste Buffetaud in
Paris. He also supplied photocopies of the large German
text pages, scans of which I have included.

The translation offered here is by no means perfect — 1
am not a native German speaker nor am I a professional
translator — but it was heartening to learn from Jeff
that he had sent my translation ‘for review to a native-
speaking German and a native-English speaker with a
good command of German’, and that they ‘were full of
praise for your accomplishments, commenting that this
was a difficult book to tackle. As you will see, many of
the changes are quite minor.” I have since established
that they were Dr Richard Kremer and Dr Klaus
Staubermann, who had both been on the Editorial
Review Board of the Classical Science Press, and I thank
them for their input.

Besides making the translation of the fifteen densely
printed text pages from the book, which are essentially
extended captions to the plates, I had also prepared an
introduction, which is included here, together with a list
of Schiick’s publications. There is also a short synopsis
of volumes 2 and 3 of Der Kompass, of which Jeff Lock
had not commissioned a translation. Perhaps someone
else will take that on in the future.

Dr Peter de Clercq,
London July 2022

peterdeclercq@btinternet.com



Introduction

The volume reproduced here is the first in a three-part
publication by Albert Schiick (1833-1918), a German
sea captain who, by the time he was forty years old, said
farewell to the oceans and settled down as a private
scholar, specializing on the history of navigation.
The three parts appeared in 1911, 1915 and 1918 “im
Selbstverlag des Verfassers”, which means that the
author published the books himself. Their contents are:

«  Volume I (1911): Plates 1-46 with 15 pages of captions

« Volume II (1915): 55 pages of text on Legends on
the invention of the mariner’s compass. Magnet,
calamita, bussole, compass. The precursors of the
compass, followed by Ila = plates 47-79 with 12
pages of captions.

« Volume III (1918). Additions to Der Kompass:
21 pages text on armed (natural) lodestones with
decorated armature, followed by continuation to I1a:
plates 80-88 with 4 pages of captions

Der Kompass is Schiick’s magnum opus, and half a
century later an American historian still singled it out as
‘indispensable’.! It is very hard to find copies through the
antiquarian book trade, which suggests a small print run.
It is rare even in libraries; some major research libraries,
such as the British Library and the Science Museum
Library in London, do not have a copy. Recently, a
facsimile in two volumes was published,? but these seem
to be out of print.

Who was Albert? Schiick? One looks in vain for him in the
standard biographical dictionaries, but there is a short
entry on him in a study on German contributions to the
history of navigation.# The following biographical sketch
draws partly on that entry, but more on an obituary in
one of the journals to which he had contributed.> He
was born on 15 November 1833 as the son of a lawyer
in Brieg (Brzeg), a small town on the river Oder in what
is now southwest Poland. He opted for a life at sea,
studying at the Royal Navigation School in Danzig, and
then was active in the ocean-going trade, sailing in and
to the Far East.5 In 1864, he settled in Hamburg where
he acquired citizenship and was to live for the rest of his
life. In the later 1860s he captained a ship of a British
shipping company,” which again brought him all over the
world, witness for example a reference to a needle-maker
in Japan whom he had observed at work in 1869.% The
Franco-Prussian war of 1870-71 saw him in command of a
torpedo boat. After that his mariner’s days were over. For
a while he was involved in providing technical expertise
in court cases dealing with collisions between vessels,
but soon he devoted himself entirely to his favourite
historical studies. We find no mention of his family

life, which may mean that he remained a bachelor. It
would appear that he had no institutional affiliation, and
lived as an independent gentleman-scholar, for which
presumably he had sufficient private means, although
from the obituary and his own publications we know
that he also received financial support from individuals,
shipping companies, foundations and societies. Schiick
died in Hamburg on 15 October 1918, after a long but
unspecified suffering, before part 3 of Der Kompass had
come off the press.

Der Kompass was by no means his only publication. He
wrote several smaller books and contributed articles,
many of them long and detailed, to fifteen different
learned journals.® Most of them deal with the mariner’s
compass and compass cards, on which his research
concentrated, and he used much of their substance again
in Der Kompass. Thus, most of the texts in Volume 2 are
essentially reprints of earlier articles, but re-worked to
take into account critical reception by other researchers.
But he also wrote on other subjects, some directly related
to navigation, such as speed measurement on ships,*
others more tangential, such as the path of typhoons,"
and even on early traces of aviation in China.®* For
instrument historians it is interesting that in the mid-
1890s, following articles on the mariner’s compass, he was
invited to write a similar treatise on nautical instruments,
but as he explained: ‘I declined, as such a wide-ranging
work would not find a publisher, and I did not see how I
could produce a history of the astrolabe’.’s He continued:
‘However, I had occasion to study the cross-staff, as I
had access to surviving specimens and publications on
the subject’, and indeed he did publish three articles,*
the most important of which ran to 8o pages and has
been characterized as ‘the first comprehensive and also
very thorough publication on the development of the
instrument’.’> Having been an active navigator, Schiick
probably had a sounder understanding of this instrument
than academic historians. Other articles on instruments
dealt with the astrolabe!® and the horometer.17

All his fifty-odd known publications are in German,
which make them somewhat inaccessible to most
modern researchers. But if Schiick published only in
his mother tongue, it is evident from his works that he
had a sufficient command of other languages to consult
relevant publications; thus for his article on the cross-
staff he quoted at length from Portuguese, Spanish,
Italian, Dutch, French and English navigational manuals.
What stands out most, perhaps, is the vital place in his
work of visual sources, such as compass roses found on
manuscript maps, and of surviving artefacts, which he
searched wherever he could. Indeed, Der Kompass is
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testimony to his contacts with owners of old compasses
and compass roses. Take for example the detailed
caption in the present volume to the compass rose Plate
23, Fig. 4, which Schiick had located in the collection of
the Dresden museum of clocks and instruments, the (at
the time: Royal) Mathematisch-Physikalischer Salon.
He quotes a letter from the museum director, who had
sought the expertise from an art historian colleague, and
he also quotes a letter from a third individual who had
consulted the old inventories of the Dresden collection.
Here, as in many other entries in this book, we see
him leaving no stone unturned to establish the age
and provenance of an object. Such serious scholarship
pays dividends, inspiring others also to help in the
search for relevant evidence. Thus, in an addendum to
a (positive) review of the first volume of Der Kompass
in a Dutch journal on shipping, the reviewer called on
his readers to assist the German scholar in his pursuits.
He suggested that they supply information, or even
send old compasses and compass roses, either to the
journal editor, or directly ‘to Mr A. Schiick, Hamburg
24, Angerstrasse 22, III"."®

This brief introduction is merely intended to place this
volume and its author in some perspective. Others,
perhaps inspired by the present publication, may wish to
attempt a proper evaluation of Der Kompass, or indeed
of his many other publications. And to deepen our
understanding of Schiick’s life and work, one could try
to determine what became of his papers after his death.
One could also try to locate and study correspondence
with fellow researchers and owners of information
sources; one example awaiting exploration is a box of
letters, mainly on compasses, that he exchanged with
the Dutch historian of navigation Ernst Crone in the
period 1912-1918.% The final word has not been written
on the life and work of the author of Der Kompass.

Acknowledgments. I thank Dr Willem F.J. Morzer
Bruyns and Dr Giinther Oestmann for helpful comments
on an earlier version of this introduction.

Notes

1. Barbara M. Kreutz, ‘Mediterranean Contributions
to the Medieval Mariner’s Compass’, Technology
and Culture, vol. 14 no. 3 (July 1973), p. 368: ‘For
a truly comprehensive study of the compass and its
historiography, see Albert Schiick’s Der Kompass 3 vols.
(Hamburg, 1911-18). On some points Schiick has been
superseded by more recent scholarship, but his work
remains indispensable, and his report of experiments
with needle-and-bow devices is extremely interesting

(vol. 2, pp. 53-54)’.

2. The two volumes were published in 2009 and 2010 by the
German publishers Salzwasser Verlag in Bremen as vols 78
and 103 in their series Historische Schiffahrt (History of
Navigation). I have not seen copies of this facsimile, but
their pagination suggests that no preface or introduction
was added.

3. Some bibliographies name him Karl Wilhelm Albert
Schiick, but I found no corroborating evidence for the
additional two names.

4. Wolfgang Koberer, Das rechte Fundament der Seefahrt.
Deutsche Beitrdge zur Geschichte der Navigation
(Hamburg, 1985), p. 298.

5. ‘Nachruf fiir Kapitdn Schiick’, in Astronomische
Zeitschrift 12 (1918), p. 150. It was written by the journal’s
editor, Arthur Stentzel. I thank Dr Giinther Oestmann,
Bremen, for this reference, and for pointing me to Munich
University Library, which has this rare journal and which
kindly supplied a photocopy of the page.

6. Somewhat enigmatic is the statement in the obituary
that ‘in the 1850s he lost his vessel in the China seas and
sailed there as a captain for seven years’.

7. The obituary names the company as Ramsden. The
only information I could find on a Ramsden active in the
shipping trade was James Ramsden (1822-1896), who
founded the Barrow Shipbuilding Company, but only in
1871.

8. Der Kompass, vol. 2 (1915), p. 53, where he describes
his experiments with copies of precursors of the compass.

9. I am grateful to Dr Wolfgang Kd&berer, Frankfurt,
for supplying me with a list of Schiick’s publications,
which is reproduced in this document. Apart from a
few separate publications, or contributions to books,
they were articles in the following journals (arranged
alphabetically): Anthropologische Gesellschaft in Wien;
Archiv fiir die Geschichte der Naturwissenschaften
und der Technik; Astronomische Zeitschrift; Aus allen
Welttheilen; Beitrdge zur Meereskunde; Central-
Zeitung fiir Optik und Mechanik; Das Ausland; Die
Natur; Hansa; Jahresbericht der Geographischen
Gesellschaft Miinchen; Mitteilungen zur Geschichte der
Medizin und der Naturwissenschaften; Schriften des
Naturwissenschaftlichen Vereins fiir Schleswig-Holstein;
Seefahrt; Tijdschrift van het Koninklijk Nederlandsch
Aardrijkskundig  Genootschap; Verhandlungen des
Vereins fiir Naturwissenschaftliche Unterhaltung zu
Hamburg; Zeitschrift fiir Instrumentenkunde.
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10. ‘Beitragzur Kenntnisder Geschwindigkeitsmessung
auf See’, Zeitschrift fiir Instrumentenkunde, 5 (1885),

pp- 385-394.

11. This was a separate book, with 28 charts: Zur
Kenntnis der Wirbelstiirme. Bahnen (Westindien,
Indischer Ozean, Siid- und Nord-Ost Pacific)
(Hamburg, 1906)

12. ‘Spuren der Luftfahrt im alten China (mit 3
Abbildungen)’, Astronomische Zeitschrift, 11 (1917),
Nr. 9.

13. ‘DerJakobstab’, Jahresbericht der Geographischen
Gesellschaft Miinchen fiir 1894 und 1895 (1896), 2,

pp. 93-174; p- 93.

14. ‘Der Jakobstab’ (previous note). Earlier, he had
published on the cross-staff among the Arabs (‘Der
Jakobsstab bei den Arabern’, Die Natur, 40 (1891),
pp.- 352-355), and he returned to the subject in “Zur
Entwicklung des “Jakobsstabes™, Mitteilungen der
Geographischen Gesellschaft in Miinchen, 8 (1913),

pp. 1-7.

15. W.F.J. Morzer Bruyns, The Cross-Staff: History
and Development of a Navigational Instrument
(Zutphen, 1994), p. 19.

16. ‘Zur Benutzung des Astrolabiums, besonders bei
grossen Hohen’, Das Ausland, 66 (1893), p. 511.

17. ‘Das Horometer, ein ilteres Instrument der
mathematischen Geographie’, Mitteilungen der
Geographischen Gesellschaft in Miinchen, 1 (1905),

pp- 269-283.

18. The anonymous review was published in De Zee.
Tijdschrift gewijd aan de belangen der Nederlandsche
stoom- en zeilvaart, 34 (1912), pp. 148-151, with
the (again anonymous) call to readers on pp. 319-
321. Anton Oortwijn, librarian at the Nederlands
Scheepvaartmuseum, Amsterdam, kindly sent me
photocopies of these pages.

19. I thank Dr Robert van Gent, Utrecht, for finding
this correspondence in the on-line database of Dutch
maritime museums http://www.maritiemdigitaal.
nl/. It is in the Nederlands Scheepvaartmuseum,
Amsterdam, sign. ODM K.18, inv.no. A.4876(162) [nr.
0001].
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Publications by Albert Schiick

The list, arranged in chronological order, was kindly supplied by Dr Wolfgang Koberer, Frankfurt..

ANDREE, Richard. Der Weltverkehr und seine Mittel. Rundschau iiber Schiffahrt und Welthandel. Industrie-
Ausstellungen und die Wiener Weltausstellung im Jahre 1873 ... Von Dr. Richard Andree, Dr. Julius Engelmann,
Schiffskapitdn Albert Schiick und Julius Zollner. Zweite ... umgearbeitete Auflage. Mit elf Tonbildern, etc. (pp. vii. 732.
Leipzig & Berlin, 1875.)

Die astronomischen, geographischen und nautischen Kenntnisse der Karolinen- und Marshallinseln.
in: Aus allen Welttheilen, Jg. 13 (1882), 51 - 57.

Die Entwickelung unseres Bekanntwerdens mit den astronomischen, geographischen und nautischen Kenntnisse der
Karolinen- und Marshall-Insulaner nebst Erklarung der Medos oder Segelkarten der Marshall-Insulaner, im westlichen
Grossen Nord-Ocean.

in: Tijdschrift van het Koninklijke Nederlandsche Aardrijkskundige Genootschap (Amsterdam), Vol. 1(2) (1884), 226
- 251.

Beitrag zur Kenntnis der Geschwindigkeitsmessung auf See.
in: Zeitschrift fiir Instrumentenkunde, Jg. 5 (1885), 385 - 394.

Das Blatt der Kompassrose.
in: Jahresbericht der Geographischen Gesellschaft Miinchen, Jg. 13 (1888/1889), 20 - 39.

Neuere KompaBrosen, ihre Entwicklung, Grundziige und Priifung fiir den Gebrauchswerth auf See.
in: Zeitschrift fiir Instrumentenkunde, Jg. 10 (1890), 210 - 220, 256 - 261, 285 - 292.

Betrachtungen iiber den Schwimmkompass.
in: Hansa, Jg. 27 (1890), 13 -14, 17 - 19.

KompaB, Bussole, Calamita.
in: Die Natur (Halle a. S.), Jg. 40 (1891), 100 - 102.

Der Jakobsstab bei den Arabern.
in: Die Natur (Halle a. S.), Jg. 40 (1891), 352 - 355.

Die Sage vom Kompa8 in China.
in: Die Natur (Halle a. S.), Jg. 40 (1891), 606 - 608, 613 — 615

Die Peilvorrichtung der Kompasse sachlich und geschichtlich betrachtet.
in: Central-Zeitung fiir Optik und Mechanik, Jg. 12 (1891), 13 - 16, 25 - 28, 37 - 39, 49 - 51, 61 - 62.

Der Kompasskessel und sein Gehange.
in: Central-Zeitung fiir Optik und Mechanik, Jg. 12 (1891), 193 - 195, 219 - 221, 231 - 233, 242 - 243.

Die Kompasspinne.
in: Central-Zeitung fiir Optik und Mechanik, Jg. 13 (1892), 201 - 205.

Hat Europa den KompaB iiber Arabien oder hat ihn Arabien iiber Europa erhalten? Litterarisch-sachliche Studie.
in: Das Ausland, Jg. 65 (1892), 122 - 127, 141 - 143, 153 - 157.

Ein altes indisches und arabisches Instrument zum Bestimmen der Polhohe gewisser Orte.
in: Das Ausland, Jg. 65 (1892), 814.

Das Hiitchen der Kompassrose.
in: Central-Zeitung fiir Optik und Mechanik, Jg. 14 (1893), 3 - 6.

Der Schwimmkompass (Sprietkompass).
in: Central-Zeitung fiir Optik und Mechanik, Jg. 14 (1893), 73 - 76, 85 - 88.

Bemerkungen iiber nautische Instrumente zur Zeit der groBen Entdeckungen.
in: Central-Zeitung fiir Optik und Mechanik, Jg. 14 (1893), 133 - 136.
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Hat Europa den KompaB iiber Arabien oder hat ihn Arabien iiber Europa erhalten? Litterarisch-sachliche Studie.
in: Central-Zeitung fiir Optik und Mechanik, Jg. 14 (1893), 172 - 175, 184 - 187, 196 - 198, 208 - 210.

Das Wort "Calamita" fiir Magnet.
in: Das Ausland, Jg. 66 (1893), 62.

Der Seering.
in: Das Ausland, Jg. 66 (1893), 188 - 189.

Bemerkungen iiber nautische Instrumente zur Zeit der groBen Entdeckungen.
in: Das Ausland, Jg. 66 (1893), 257 - 261.

Schiffsfiihrung in Indien im 15. Jahrhundert.
in: Das Ausland, Jg. 66 (1893), 495.

Zur Benutzung des Astrolabiums, besonders bei grossen Hohen.
in: Das Ausland, Jg. 66 (1893), 511.

Die Kompass-Sage in Europa (Flavio Gioja), die ersten Erwdahnungen desselben dortselbst und nationale Anspriiche an
seine Erfindung.
in: Central-Zeitung fiir Optik und Mechanik, Jg. 15 (1894), 3 - 5, 13 - 16, 49 - 51, 64 - 67.

Die Magnete des Kompasses.
in: Central-Zeitung fiir Optik und Mechanik, Jg. 15 (1894), 25 - 28, 37 - 42.

Die Verbindung der Kompassmagnete mit dem Blatt der Kompassrose und die Anspriiche, welche an letztere zu stellen
sind.
in: Central-Zeitung fiir Optik und Mechanik, Jg. 15 (1894), 121 - 126, 133 - 138.

Magnetische Beobachtungen an der Unterelbe, angestellt im Jahre 1893 von A. Schiick. (pp. 16. Hamburg, [1894.])

Magnetische Beobachtungen an der deutschen Bucht der Nordsee, angestellt i. J. 1894 ... und Elemente des
Erdmagnetismus an festen stationen Europa's i. d. J. 1885, 1890 und 1893. (pp. 22. Hamburg, 1895.)

Der Jakobstab.
in: Jahresbericht der Geographischen Gesellschaft Miinchen fiir 1894 und 1895, 11. Heft, 93 - 174

Magnetische Beobachtungen an der Hamburger Bucht, Deutsche Bucht der Nordsee, mittlerer Theil, angestellt i. J.
1896 ... Mit Karten; und jdhrliche Aenderung der Elemente des Erdmagnetismus an festen Stationen Europa's i. d. Jn.
1893-96. (pp. 46. Hamburg, 1898.)

Beobachtungen tiber Temperatur, Salzgehalt und spezifisches Gewicht des Meerwassers zwischen den norwegischen
Schdren. Mit Skizze. Separat-Abdruck aus den Verhandlungen des Vereins fiir Naturwissenschaftl. Unterhaltung zu
Hamburg. (pp. 16. [Hamburg, 1899.])

Die Stabkarten der Marshall-Insulaner.
Hamburg: Persiehl, 1902

Die Stabkarten der Marshall-Insulaner.
in: Anthropologische Gesellschaft in Wien, Jg. 32 (1902), 315 - 316.

Wer war der Erfinder des Compasses?
in: Seefahrt, Jg. 3 (1903), 188 - 190.

Seltenes Kreuz durch den Mond beobachtet im nordlichen Eismeer zwischen Spitzbergen und Gronland ... Sonder-
Abdruck aus Schriften des Naturwissenschaftlichen Vereins fiir Schleswig-Holstein, Band XIII., Heft 1. (pp. 8. Kiel,

1904.)

Das Horometer, ein ilteres Instrument der mathematischen Geographie.
in: Mitteilungen der Geographischen Gesellschaft in Miinchen, Jg. 1 (1905), 269 - 283.

Zwei magnetische Beobachtungen vor der Westkiiste Norwegens im Jahre 1902. Beitrdge zur Meereskunde. (3 pt.
Hamburg, 1905.)
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Zur Kenntnis der Wirbelstiirme. Bahnen. (Westindien, Indischer Ozean, Siid- und Nord-Ost Pacific.) Mit 28 Karten,
etc. (Hamburg, 1906.)

Nachtrag zum “Eve”-Taifun 1870. Oktober 10.-14. (Separat-Abdruck aus den Verhandlungen des Vereins f.
naturwissenschaftl. Unterhaltung zu Hamburg. XIII. Bd.). (pp. 4. [Hamburg, 1907.])

Alte Schiffskompasse und Kompassteile im Besitz Hamburger Staatsanstalten. Mit 11 Tafeln und 3 Abbildungen im
Text. (pp. 47. iv. Hamburg, 1910.)

Der Kompaf. Hamburg: Selbstverl., 1911 - 1918

Die Vorginger des Kompasses.
in: Central-Zeitung fiir Optik und Mechanik, Jg. 32 (1911), 103 - 105, 121 - 122, 138 - 140, 156 - 158, 171 - 172, 185 - 186.

Gedanken iiber die Zeit der ersten Benutzung des Kompasses im noérdlichen Europa.
in: Archiv fiir die Geschichte der Naturwissenschaften und der Technik, Jg. 3 (1912), 127 - 139.

Beitrige zur Geschichte des Kompasses (mit 12 Abbildungen auf 2 photolithographischen Tafeln und 5 Abbildungen im
Text). In: Astronomische Zeitschrift, Vol 6 (1912), Nr. 1

Zur Einfiihrung des Kompasses in die nordwesteuropiische Nautik.
in: Archiv fiir die Geschichte der Naturwissenschaften und der Technik, Jg. 4 (1913), 40 - 78.

Zur Entwicklung des "Jakobsstabes".
in: Mitteilungen der Geographischen Gesellschaft in Miinchen, Jg. 8 (1913),1- 7.

Erwahnung eines Vorgéangers des Kompasses in Deutschland um die Mitte des 13. Jahrhunderts.
in: Mitteilungen zur Geschichte der Medizin und der Naturwissenschaften, Jg. 13 (1914), 333 - 343.

Zur Entwicklung der Einteilungen der chinesischen Schiffs- und der "Gaukler"-Bussole.
in: Mitteilungen zur Geschichte der Medizin und der Naturwissenschaften, Jg. 16 (1917), 7 - 10.

Spuren der Luftfahrt im alten China (mit 3 Abbildungen). In: Astronomische Zeitschrift , Vol 11 (1917), Nr. 9.
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Translator's notes

Texts between square brackets have been inserted by the translator. They are either translations or explanations of non-
English titles, names of institutions etc. that were made at the publisher’s request, or various editorial comments and
elucidations.

In the translation, the additions and corrections as listed by Schiick (p. 18) were taken into account. Obvious errors have
been corrected without comment.

Many technical terms in the plates can be translated by reference to the alphabetical terminology list below. For some
abbreviations and short indications of publications, see Schiick's foreword below. Note that D.R.P. = Deutsche Reichs
Patent = German Imperial Patent.

In Schiick’s texts there is evidence of errors and inconsistencies in the names of publications and transcriptions of
cartographic information. Only the most obvious ones have been corrected; a complete check and correction would
require a separate bibliographical and cartographical exercise.

The sometimes complex captions on nineteenth and twentieth century items (suspensions, floatings compasses and
azimuth devices, from Plate 34 onwards) include material that Schiick translated from the English and that has now
been translated back into German. To ensure that the terminology is correct one could try to go back to the original
sources, such as patent specifications, but this has not been attempted.

Translation of frequently occurring technical terms

«  Abheber / Abhebe Vorrichtung = lifting mechanism

« Anhalter = arresting mechanism

« auf hoher Kant = (positioned) on its side (way of attachment of magnet on card)

« Azimuth-(Peil)-Kompass = azimuth compass

+  Besteck (or Reisebesteck) = compendium

+ Blatt der Kompassrose = compass card (as physical object)

« Bussole = compass

« Deklination = declination (difference between true north and magnetic north, also known as variation)
« Deviation = deviation (= error because of magnetism near the compass; hardly discussed by Schiick).
+  Dose = bowl

+ Festhalte-Vorrichtung = arresting mechanism

« flach anliegend = positioned flat (way of attachment of magnet on card)

«  Fliissigkeits-Bussole (Kompass) = fluid compass

+ Gehiuse = case

+  Gestell = frame

+  Kessel = bowl

+ Kompasshaus = binnacle

«  Marke = point (North point, East point etc.)

«  Mittelstiick = centrepiece

«  Peil-Kompass = azimuth compass

«  Peil-Vorrichtung = azimuth device

«  Pinn (Besteck, Sticken-) Compass = peg compass (usually part of a traverse board)
« Rosenblatt = compass card (as physical object)

+  Schwimm-Bussole (Kompass) = floating compass

«  Strich = (compass) point

»  Wacht-(Besteck) Brett = traverse board

«  Wasser-Bussole (Kompass) = water compass

« Windrose = compass rose (as concept, or as drawing on maps etc.)
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Schiick’s foreword

The Compass
I

“The most valuable and complete instrument, that the
navigator must possess, is the compass. Because no
other instrument can show him the route that he has to
keep as this does, and without it the other instruments
are worth little, but on its own it is most effective.”

Pedro de Medina, Arte de Navegar [The Art of
Navigation]. Valladolid 1545.

As in previous years, this publication was made
possible only through the generous contributions of the
following foundations, steam boat companies, insurance
companies, societies, ship owners and gentlemen
[follows a long list of names, not reproduced here].

In 1854-55, when I was a student at the Royal Navigation
School in Danzig, the instructors Albrecht (Director),
Domke Sr., Reinbrecht, Engel, Schreiber already drew
my attention to the importance of observations of the
so-called magnetic elements, first of all declination,
and the improvement of the compass. While I was still
a steersman and captain, I could only make limited
observations of declination, as few ships were equipped
with compasses fit to take bearings, - however, the
compass cards were rarely steady enough and the
pins became blunt too quickly, to allow taking reliable
bearings; there were so-called azimuth compasses on
more ships, but their equipment allowed a precision of
barely one quarter of a compass point, not taking into
account the unsteadiness of the compass card and blunt
pins. - It was not until 1884, that is 29 or 30 years later,
that I was in a position to start, with what were then
considered good compasses and an inclinatorium, to
make observations at sea and on land, - and only in 1891,
that is after 36 years, with a more refined instrument,
on land. From around 1885 onward I have been able,
with interruptions, to take into consideration the
development of the compass. Because of unacceptable
conditions, I did not manage at that time to publish my
findings as a book, I had to be content to present them
to the learned community in a few articles in journals
in the period 1890-1894. Later I had occasion to show
the specially prepared drawings to [follow names of ten
gentlemen, not reproduced here], who all thought that
the illustrations with relevant texts should be published
as a book. Unfortunately the plates were no longer
available, and the financial contributions that had kindly
been given to me were needed for other projects that
were already in hand. As a result, I could not meet the
quite considerable costs.

The publications by Dr August Wolckenhauer and
Dr Walter Behrmann, published in 1904-1906 by the
Munich and Hamburg Geographical Societies, relating
to the questions whether the declination of magnets

was already known before Columbus (which Prof Dr
Hellmann answered decidedly in the affirmative) and
when it was used for navigation, inspired me once again
to try whether one can determine the distinction, made
in the Admiral’s Vita, between Flemish (Dutch) and
Italian (Genoese, Levantine) compasses. - As I was not
aware that any compasses from that era have survived, I
had to use the drawings of compass cards which appear
on maps, which often, although not always, also show
the appearance of the compass magnets seen by the
draughtsmen. As my essay Das Blatt der Kompassrose
[The Compass Card], published in 1890 had contained
no illustrations, I decided to collect these again and
publish them.

Anyone who has ever studied the development of
something, will understand that researching a part led
me to the whole; therefore, since 1907 I have almost
exclusively been collecting and making drawings, or
having these made, to show the development of the
various parts of the compass. I have not been able to do
this exhaustively, as I can not travel everywhere where
there are compasses and old technical dictionaries
and text-books. - Furthermore, at this point in time I
can only publish the drawings with their captions, the
supplementary essay must follow later; I hope that
this publication of illustrations, that precedes it, is not
unwelcome.

Many institutions and gentlemen have supplied
information for the ensuing plates which was still lacking
in 1894 [follows a long list of persons, often employees
of institutions, in Hamburg, Altona, Liibeck, Flensburg,
Berlin, Kiel, Sylt, Keitum, Archsum, Westerland,
Breslau, Dresden, Danzig, Stralsund, Barth, Gottingen,
Munich, Stuttgart, Aachen, Helsingfors, Uppsala,
Stockholm, Christiania, Bergen in Norway, Copenhagen,
London, Haigh Hall Wigan, Manchester, The Hague,
Leiden, Amsterdam, Paris, Genoa, Turin, Milan, Rome,
Venice, Florence, Palermo, Madrid, Puerto Real, Palma
de Mallorca, Coimbra, Washington DC, Jaffa, Smyrna,
Lingah, Colombo.] May all these institutions and
gentlemen kindly accept my sincerest thanks.

The draughtsmen whose names are recorded near some
figures in the plates: Begerow, Brockmeyer, Heyder,
Kretschmar, made other drawings as well, but as they
failed to add their names, I (unable to recall who had
made the drawing), could not always insert the name in
the drawings; a large number of the letters and figures in
the drawings were inserted by Mr. Heyder. In addition,
drawings and the texts around the figures, as well as
many letters, have been prepared in the firm of the
Siilter Brothers, who, as always, gave their full attention
to the photo-lithography and the printing.

The names of localities are given in the spelling used in
their respective countries; we ourselves also desire to
see our localities named correctly and even take pains to
indicate the so-called uncivilized nations by their names.
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Letters that are placed near the parts of the illustrated
instruments are mostly taken from the original sources;
however, I used some to indicate identical objects. Thus

+ A. means the compass card made of mica covered
with paper, for floating compasses made of metal

« A1the compass card made of paper or silk cloth

« A2 the compass card made of oiled linnen

« Al aluminium

e Hecap

« Hb hood (cover)

+  Kbowl

+  Klclaw

+ M (occasionally m) magnet
« Ppin

e Prprism

*  Qrubber

« Ror Rgring (usually suspension ring)
« Ssilk thread

e Sch float

e Sp mirror

« m brass flange (with screws)

« mf brass spring

« mgbrassring

« mr brass tube

« sincision in paper or material.

The following Hamburg institutions are referred to as:

e Archive

+ CB = Library of Commerce

«  MfHG = Museum for Hamburg History

+  MKG = Museum for Art and Applied Art

«  MfV = Museum of Ethnology

« Staatliche Navigationsschule = State Nautical
College SB = Town Library

« K.ILM. = Royal Oceanographical Institute (Berlin).

L. Fincati = Revista marittima Anno XI Secondo
Trimestre 1878. Roma, Aprile 1878. [Maritime Review
Year 1878];

L. Fincati: Il Magnete, La calamita e La Bussola. [The
Magnet, the Calamita [=floating compass] and the
Compass]-

Jomard = Les monuments de la géographie etc. depuis
les temps les plus reculés jusqu’a U'époque d’Ortelius et
de G. Mercator, publiés en fac-similé de la grandeur
des originaux. Paris Fo. [The geographical monuments
etc. from the earliest times to the time of Ortelius and
Mercator, published in facsimile at the same size as the
originals]

Kohl = F.G. Kohl. Die beiden dltesten Generalkarten
von Amerika. Ausgefiihrt i.d. Jahren 1527-1529. [The
two oldest overview maps of America, prepared in the
years 1527-1529] Archducal Library, Weimar, Fo.1860. -

Kunstmann = F. Kunstmann Die Entdeckung Amerikas.
[The discovery of America]. Munich 1859. Atlas Fo.

K. Miller, Die dltesten Weltkarten. [The oldest world
maps] Stuttgart 1895-1898.

Kretzchmer, Atlas zur Festschrift der Entdeckung
Amerikas. [Atlas to commemorate the discovery of
America] Geological Society, Berlin 1892. Fo.

Santarem, d’Afrique = Recherches sur la découverte
des pays situés sur la cote occidentale d’Afrique etc.
[Researches on the discovery of the countries on the
West Coast of Africa etc.] Paris 1842. Atlas Fo.-

Santarem, Essai Atlas = Essai sur Uhistoire de la
Cosmographie et de la Cartographie pendant le
moyen age. [Essay on the history of cosmography and
cartography in the Middle Ages] Paris; Atlas Fo.

It was my original intention to keep the various parts
separate and to respect chronology also for the individual
nations, but this was not always possible, partly for
considerations of optimal use of space, partly because
some things only became available after the lay-out of
the relevant plates had been completed. - I also intended
all compass cards to have a diameter of 60 mm (100
mm in Plates 23 to 30), which in some cases required
substantial enlargement, in others reduction. However,
I soon had to abandon this for considerations of optimal
use of space and of clarity; the same also goes for the
representation of other compass parts. - The relation
in size between illustration and original is irrelevant,
because the artefact itself can be made in different sizes.
Arrangements for illumination and for the so-called
correction of deviation have not been taken into account
here, as these are special areas of research.

Inview of the high costs, [ have reproduced here only very
few of the illustrations from my 1910 publication Alte
Schiffskompasse im Besitz Hamburger Staatsanstalten
[Old Nautical Compasses in the Possession of State
Institutions in Hamburg]; for that reason, that
publication should be used alongside the present work.

In the plates, the number is printed top left of the figure,
and below it the name of the maker or of the author who
mentions it; top right the period from which the matter
originates, or in which it was published, and below the
locality where it was made or published or where it is
now preserved.
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Contents of Der Kompass, Volumes 2 and 3
Volume 2

II. Legends about the Invention of the Compass. Magnet, calamita, bussole, compass. The Precursors of the Compass:
55 pages

If one is interested in Schuck as a scholar, it is distinctly interesting, as it shows the width of his research and the state of
knowledge at his time. Much of it is excerpts of, often pretty obscure, publications, mixed with comments. The first forty
pages deal with European and non-European lore. Pages 42-47 is an historical discourse on the introduction and use of
the lodestone and the compass in the various parts of Europe. Pages 47-57 is an essay on the precursors of the compass,
with reference to Plates 1 and 2 and Plate 3, figs 1-3. Among others, it relates how Schuck did experiments, for example
to magnetize needles or to reconstruct old compasses, aided by local mechanics.

ITa. two introductory pages, followed by explanations to Plates 47-79

47 Magnets, their Attachement/Connection to Compass Card (hereafter CC). Caps, Pins and Stopper (?) (most pre-
1800) 44 figs

48 Amalfi, Compass Division. Coats of Arms (all pre-18-00, incl. instruments from Dresden, 1568) 16 figs
49 CC 6 figs

50 CC 18 figs

51 CC. Danish, German, Dutch. The ancient Floating Compass as Heraldic Sign 13 figs

52 CC. Southern Regions. English. Danes 16 figs

53 CC. Southern Regions. French. British 9 figs

54 CC. British. Dutch 12 figs

55 CC and its Application to Surveying Instruments. Dutch and German 10 figs

56 CC and its Application to other Instruments. German, British 10 figs.

57 CC. Danish 8 figs

58 CC. Danish. Floating Compass as Heraldic Sign (here we move into the 19th century) 13 figs

59 CC. German. CC to navigate to degrees. (mainly post-1800) 12 figs

60 CC to Navigate to Degrees and other Division; to Indicate Time esp. for High Tide (mainly pre-1800) 13 figs

61 Compass division in Determination of Location. Ornament, Superstition (shows instruments, incl. Habermehls from
the Strozzi collection) 10 figs

62 Examples of filling in of the East, South and West Points (blowing faces representing wind direction) 6 figs
63 ditto + the Compass Container and its Suspension 7 figs

64 The Compass Container and its Suspension. Heraldry. (all pre-1800) 15 figs

65 The Compass Container and its Suspension. The Fluid Compass (all post-1800) 10 figs

66 Azimuth Devices (all pre-1800) 5 figs (Note: very detailed and technical texts)

67 ditto. (all pre-1800) 6 figs

68 ditto (all post-1800) 3 figs

69 ditto (ditto) 4 figs
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70 ditto (ditto) 4 figs
71 Exact Reading; Airship Compass; Seals and Coats of Arms (all technical details post-1800) 10 figs
72 Precursors: Magnets. CC. Italy. Netherlands. (almost all pre-1800) 14 figs
73 CC. Portugese. French. Crowns 9 figs
74 CC. French, British, Danish, German. Boussole with Sundial. (mostly pre-1800) 13 figs
75 CC. Danish, Portugese, German, British. The Compass Container: Portugese, French. The Fluid Compass 11 figs
76 Hanging Compass - Azimuth Device (pre-1800) 7 figs
77 Azimuth Compass. Boussoles of Sundials, Miner's Dials (partly pre-1800) 10 figs
78 Azimuth Compass. Danish, French. Compass Houses.Traverse Board (half of this is pre-1800) 8 figs
79 CC. Fluid Compass. Azimuth Device (some pre-1800) 12 figs

Volume 3

ITI. Appendix to Der Kompass II: Armed Lodestones (natural magnets) with decorative encasement: 21 pages.
Sequel to the Plates in vol. ITa: Plates 80-88. Explanations: 4 pages.

80 Chinese objects

81 ditto

82 armed lodestones

83 ditto

84 artificial magnets, some Petrus van Musschenbroek objects
85 antique compass roses

86 Quadratum Nauticum

87 some Western compasses and compass cards

88 compass cards
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Plate 1. Precursors of the compass
Fig. 1. ? Magnetic chariot, from Grosse japanische Encyklopadie [Great Japanese Encyclopaedia]; after J. Klaproth,
Lettre a M. le Baron A. de Humboldt sur I'invention de la boussole. [Letter to Baron A. de Humboldt about the invention
of the compass] Paris 1834 — CB
Fig. 2. 1609 (235 A.D.) Magnetic little man from: Encyklopadie San thsai thou hoei; after J. Klaproth, Lettre etc.
Fig. 3. Chinese magic compass, after J. Klaproth, Lettre etc.
Fig. 4. Small Chinese magic compass. MfV

Fig. 5. Chinese nautical compass. MfV

Fig. 6. 1185? 1200? Magnetised needle placed inside a piece of wood (inside a splinter); after Hugue de Bercy (Guyot de
Provins), La Bible [The Bible]. - SB. More recent researchers hold that ‘La Bible’ was written only after 1205.

Fig. 7. Magnetised needle placed inside a piece of reed: Calamita

Fig. 8. 1269. Pierre de Maricourt. Illustration of water compass after P. Gasser. Petri Peregrini Maricurtensis. De
Magnete seu Rota perpetui motus libellus. [Booklet about the magnet or the perpetual motion wheel] Augsburg. 1558. -
SB [The first known magnetic perpetuum mobile dates back to 1269. Pierre de Maricourt (also named Petrus Peregrinus)
described a rotating device which uses the attraction force of several magnets].

Fig. 9. 1269 Pierre de Maricourt. Illustration of air or dry compass after P. Gasser; as Fig. 8.

Fig. 10. 1269 Pierre de Maricourt. Water compass, after T. Bertelli; Memoria seconda sulla Epistola di Pedro Peregrino
di Maricourt [Second notice on the letter of Petrus Peregrinus], in: Bulletino di Bibliografia e di Storia delli Scienze
Matematiche e Fisiche [Bulletin on bibliography and history of the mathematical and physical sciences]. B. Boncompagni.

Rome 1868

Fig. 11. 1269 Pierre de Maricourt. Air compass, after T. Bertelli; as Fig. 10.
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Plate 2. Precursors of the compass
Fig. 1. Large Chinese magic compass. Hamburg, MfV
Fig. 2. Japanese compass in twelve divisions; after J. Klaproth, Lettre etc.

Fig. 3. 1232-1233. Magnetised iron fish for water (floating) compass. Persian Gulf; after the Persian literate 'Awfi in
"Gami 'al Hikajat." - see E. Wiedemann, "Zur Geschichte des Kompasses bei den Arabern" [On the History of the
Compass among the Arabs] in: Verhandlungen der Deutschen Physikalischen Gesellschaft. [Transactions of the German
Physical Society] Vol. 9. Nr. 24. 1907

Fig. 4. 1242-1243. Magnetised needle, stuck through a piece of wood for a water (floating) compass. Syrian Sea after
Bailak from Kibtschak; after J. Klaproth, Lettre etc.

Fig. 5.1399-1400. Wooden disc with indication of the niche for prayer to Mecca [mihrab], on which a magnetised needle
is placed for a water (floating) compass as Fig. 5 and Fig. 3.

Fig. 6. 1399-1400. Section of an air (dry) compass with two magnetised needles fixed beneath a paper disc; as Fig. 5 and
Fig. 3. Vol. 11. 1909

Fig. 7. 1399-1400. Wooden fish, through which is stuck a magnetised needle, for a water (floating) compass.
Syria? Arabia? From Muhammad Ibn Abi Bahr al Zachiri al Misri (from Egypt); Treatise of mechanical pocket games;
see E. Wiedemann, as Fig. 3.

Fig. 8. Early 15th century. (Water-floating) compass Leonardo Dati La Sfera. Paris; Bibl. Nationale, and Helsingfors.
A.E. von Nordenskiold. [The late medieval geographical manuscript of La Sphera by Leonardo Dati (1360-1425) and
his brother Gregorio (Goro) is a description of the world in poetic form. It includes also drawings and scenes describing
the costal profiles and navigation, probably based on earlier medieval prototypes. It is considered to be a predecessor of
portolan charts. There are two copies of La Sphera by Leonardo Dati in the A. E. Nordenskicld Collection]

Fig. 9. 1519-1522. Pigafetta. Primo Viaggio - - sulla Squadra del Capit. Magaglianes negli anni .. [Magellan's voyage. A
narrative account of the first circumnavigation, by Antonio Pigafetta]. Carlo Amoretti. Milan 1800 - CB.

Fig. 10. 1599. Joh. Kepler. Water (floating) compass. See S. Giinther; Joh. Kepler und der tellurisch kosmische
Magnetismus. [Johannes Kepler and the tellurian cosmic magnetism]

Fig. 11. 1779. John Ingen Housz. Floating (fluid) compass. Philosophical Transactions Royal Society London. Vol. 69. -
CB.

Fig. 12. Lamont. Hydrostatical balance as floating (fluid) compass. Handbuch des Magnetismus. [Manual of Magnetism]

Fig. 13. Late 14th / early 15th century? German map, framed. Paris. Bibl. Nationale. Santarem in Essai sur 1'histoire de
la Cosmographie et de la Cartographie pendant le moyen age. [Essay on the history of cosmography and cartography
in the Middle Ages] Vol. 1. Paris 1849, page 281, refers to this illustration as representing a compass from the time of
Dati's La Sfera. It is however a horizontal sun-dial, with South facing up, because in the map also South is directed up;
the portable sun-dials of this type are oriented north-south after the magnetic needle, for that reason the compass on
the base resp. on the dial plate has been included in the drawing, and the draughtsman has named the whole 'compass’,
as still happens occasionally. If he would have been certain that the position of the magnet is not coincidental, but
corresponds to the deviation carved in the base of the compass, this would be evidence that the declination of the magnet
was known before Columbus.
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Plate 3 Precursors and magnets of the compass

Fig. 1. Calamita a and b; lodestone floating on a wooden disc; view from side and back. Water (floating) compass.
Fig. 2. Magnet with wooden supports; also beginning of floating (fluid) compass.

Fig. 3. 1530. G. Bauer (Agricola). Miner's compass. De re metallica. [About metals] Basel, 1561. - SB

Fig. 4. After 1345 and 14th century; Bibliotheca Nacional, Madrid. Manuscript Department. See Plate 11 Fig. 6 and 7.

Fig. 5. 1368. Nic. Combi. La piu antica carta della R. Bibliotheca Nacionale di San Marco (Marciana) [The oldest map in
the National Library of San Marco]; Venice. See Plate 11 Fig. 8.

Fig. 6. 1375. Catalan Atlas of Charles V. King of France. Bibl. Nationale (de St. Genevieve) Paris. See Plate 11 Fig. 9a.
Fig. 7. 1384. Portolano Pinelli-Walckenaar. Copy in British Museum, London. See Plate 11 Fig. 10.

Fig. 8. 1422. La Sfera di Leonardo (and Goro?) Dati. Paris, Bibl. Nat. and Helsingfors. Collection Nordenskiold. See Plate
11 Fig. 11.

Fig. 9. Jachobus de Giraldis. Marciana, Venice. See Plate 12 Fig. 3.

Fig. 10. 1439. Gabriel de Valseca. Palma di Mallorca. Private collection of Count of Montenegro and of Montoro.
Photograph in Rivista Marittima [Maritime Review] Anno XLI Fascicolo VII-VIII July/August 1908. Rome. Dr. Roberto
Almaglia; - and Reducion del Facsimile de la Carta que hizo Gabriel de Valseca el anno 1439 por [facsimile of the map
made in 1439 by Gabriel de Valseca] - - D. Ildefonso Gonzalez y D. Arturo Melero bajo la direccion del Capitan de Navio
D. José Gomez Imaz. - SB

Fig. 11. 15th century. Italian sea chart. Berlin. K.I.M. See Plate 12 Fig. 2.

Fig. 12. Late 14th - mid-15th century. Planisfero del Mundo [Planisphere of the World]; Carta Catalana [Map of
Catalonia]; Florence. See Plate 12 Fig. 1.

Fig. 13. 1436. Andrea Bianco. Venice. See Plate 12 Fig. 5.
Fig. 14. 1459. Fra Mauro. Venice. See Plate 12 Fig 6.

Fig. 15. About 1477. Sonetti; Isolario. [Isolario = an atlas exclusively made up of charts of islands] Nordenskicld, Periplus
[Latinization of Greek term for description of coasts visited] page 71.

Fig. 16. After 1492. Rivista Marittima. Anno XI. L. Fincati. See Plate 16 Fig. 1.

Fig. 17. 1 - 2. 15th century. Portulano Castiglioni [Castilian portolan chart]. Milan. See Plate 12 Fig. 8-9.
Fig. 18. About 1500. Carta navigatoria.[sea chart] Helsingfors. See Plate 11 Fig. 14.

Fig. 19. a-d. 1500. Juan de la Cosa. Madrid. See Plate 12 Fig. 10-13.

Fig. 20. 1500. Unknown. Uppsala. See Plate 13 Fig. 1.

Fig. 21. 1502. Unknown. Portuguese. Paris. See Plate 11 Fig. 12.

Fig. 22. 1503-1504. Nicolai de Canerio. Paris. See Plate 13 Fig 2.

Fig. 23. About 1504. Unknown. Munich. See Plate 13 Fig. 3.

Fig. 24. 1505-1510. Pedro Reinel. Munich. See Plate 13 Fig. 4.

Fig. 25.1516. Waldseemiiller; Carta marina [sea chart] of J. Fischer & F. v. Wieser. Page 20a. SSW of Cape Verde Islands.
-CB

Fig. 26. 1519. Vesconte de Majollo. Munich. See Plate 13 Fig. 5.

Fig. 27. Around 1520. Salvator de Pilistrina. Munich. See Plate 13 Fig. 6.
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Fig. 28-30. 1545, 1554, 16th century. Battista Agnese. Venice. See Plate 14 Fig. 7, 13-15.

Fig. 31. a, B, y. 1523-1524. Piri Reis. Berlin. See Plate 13 Fig. 7-11

Fig. 32. a-c. About 1525. Mappa Mundo Nuovo [New world map] - Turin. See Plate 13 Fig. 12-13.

Fig. 33. 1526. B. Ruiz de Estrada. See Plate 13 Fig. 15.

Fig. 34. 1520. Johannes Xenodochus. See Plate 14 Fig. 1.

Fig. 35. 1525-30. Unknown. Munich. See Plate 13 Fig. 14.

Fig. 36. a-c. 1526. Benedetto Bordone. Venice. Isolario; bossola da navigar moderno [Atlas of charts of islands; compass
for modern navigation] — CB [Published in Venice in 1528, this was the second isolario to be printed and the first to give
prominence to the transatlantic discoveries.]

Fig. 37. 1527. F. Colon. Weimar. See Plate 13 Fig 16.

Fig. 38. 1529. Diego Ribero. Weimar. See Plate 13 Fig. 17.

Fig. 39. 1529. Pero Fernandez. Dresden. See Plate 13 Fig. 18.

Fig. 40. Gio Quintino. See Plate 14 Fig. 2.

Fig. 41. 1532. Jacob Ziegler. Palestine.

Fig. 42. 1535. Fernando Falero. Tratado dal Esfera y del arte de navegar.[Treatise on the globe and the art of navigation]
Sevilla. - Munich. Royal Court and State Library.

Fig. 43. 1541. Nicolas Desliens. Dresden. See Plate 14 Fig 3.

Fig. 44. 1541-50. Cieza de Leon. Paris. See Plate 11 Fig. 13.

Fig. 45. 1550. Diego Gutierrez. Paris. See Plate 11 Fig. 17.

Fig. 46. a-d. 1550. Georgio Sideri. L. Fincati. See Plate 14 Fig. 11 and 12b.

Fig. 47. 1552. Georgio Sideri. See Plate 14 Fig. 12a.

Fig. 48. 1-6. 1545-83. Pedro de Medina. Arte del Navegar [The art of navigation] and translations of Vicenzo Paletino da
Corzula Bacilier S. Vinetia 1554; Nicolas Nicolai. Lyon 1576; the same Rouen 1633 and Michiel Coignet 1580. - University
Library Gottingen; CB; SB.

Fig. 49. 1555. Jacob van Deventer. Flandriae - - descriptio. [Description of the Southern Netherlands] Septen-trionalum
Regionum - - descriptio. [Description of the northern regions]- Leiden. University Library. Vossius Collection. - Muller.
Remarkable Maps of the XV., XVI. and XVIL centuries. Amsterdam.

Fig. 50. 1556. Martin Cortez. Sevilla. See Plate 15 Fig. 2.

Fig. 51. 1556. Angelus Eufreditus. Mantua. See Plate 15 Fig. 3.

Fig. 52. 1557. Diogo Homem (L. Fincati). See Plate 15 Fig. 4. [Schiick spells the name of the Portuguese cartographer
Diogo Homem (1521—1576) in various ways, it has been made consistent in this translation]

Fig. 53. 1558. Caspar Vopell. Kurtze Beschreibung des gantzen Rheinstroms etc. [Brief description of the entire Rhine
river] Dr. H. Michow. - SB.

Fig. 54. 1560. Diogo Homem. Venice. See Plate 15 Fig. 5.
Fig. 55. 1560. - Nicolaus (Nicolas) de Nicolay. Helsingfors, Nordenskiold Collection. Nordenskiold, Periplus XXVII.

Charta navigatoria Maris Atlantici in aes incisa [Sea chart of the Atlantic Ocean engraved in copper], Paulo Forlani
Venetiis, in the centre of the Atlantic at 252 o N 322%2 0 E.



23
Fig. 56. 1560. Matheus Prunes (L. Fincati). See Plate 16 Fig. 2.

Fig. 57. 1561. Jacopo Gastaldi, Piemontese in Venetia (restituto di Antonio Lafreri). - Helsingsfors; Nordenskicld
Collection. Periplus LV.

Fig. 58. 1561. Gioseppe Moleto. Discorso universale.[Universal discourse] (Appendix to La Geografia di Claudio Tolomeo
Alessandrino [The geography of Claudius Ptolemaeus of Alexandria] - - - da Girolamo Ruscelli. Venice.) - SB.
Fig. 59. 1561. Pedro Nunes. See Plate 16 Fig. 3.

Fig. 60. 1562. Paolo Forlani, Veronese. Africa. - Leiden, Univ.-Library; Bodel Nijenhuis Coll. Muller. Remarkable Maps
etc. Amsterdam.

Fig. 61. 1563. Jaume Olives. L. Fincati. See Plate 15 Fig. 6.
Fig. 62. About 1565. Ferando Berteli. Helsingfors; Nordenskiold Coll. Periplus p. 183.
Fig. 63. 1566. Lafreri's Atlas.

Fig. 64. 1566. Giam. Castaldi, Piemontese. Golfo di Venetia. - Leiden. University Library. Vossius Collection. - Muller.
Remarkable Maps etc. Amsterdam

Fig. 65. 1567. Joan Martinez. Paris. Bibl. de M. Ternaux Compans; - Santarem; Atlas Afrique XXVII.
Fig. 66. a-d. Diogo Homem; Dresden. See Plate 15 Fig. 10-13.
Fig. 67. 1569. Gerhard Cremer (Mercator). See Plate 21 Fig. 1.

Fig. 68. 1569. Paolo Forlani. Nordenskiold. Periplus XXVII.
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Plate 4. Magnets

[The majority of foreign words in this plate are Latin geographical names, of which I have translated those I can do
without further research, but not those that seem obvious.]

Fig. 1. 1564. Antoine du Pilon. Limites & description du pais de Germanie. [Boundaries and description of the German
lands] Thomasi Porcacchi da Castiglioni Arretino: L'Isole piu famose del Mondo. [The most famous islands of the world]
Intagliate da Girolamo Porro Padouane 1576. [Made in inlaid wood by G.P of Padua] Venice 1590. - CB.

Fig. 2. Islanda. [Iceland] Fig. 3. Hebride et Orcade. Fig. 4. Gotlandia. Fig. 5. Irlanda. Fig. 6. Inghilterra. [England]

Fig. 7. Scotia. Fig. 8. Isola d'Hollanda Fig. 9. Selandie (Holland). Fig. 10. Maiorica. Fig. 11. Minorica. Fig. 12. Corsica.
Fig. 13. Sardegna (Sardigna). Fig. 14. Sicilia. Fig. 15. Malta. Fig. 16. Vinetia (Venetia). Fig. 17. Morea, Peninsola. Fig. 18.
Cerigo. Fig. 19. Candia. Fig. 20. Milo. Fig. 21. Nicsia. Fig. 22. Costantinopoli. Fig. 23. Cipro. Fig. 24. Negroponte.

Fig. 25. Isola et Terra di Santa Cruce, overo Mondo Nuovo. [Island and land of the Holy Cross, or the New World]

Fig. 26. S. Giovanni detta Borichen. Victor Hantzsch: Die iltesten gedruckten Karten der Sichsich Thiiringischen
Lander. [The earliest printed maps of Saxonia and Thuringia] Leipzig 1905.

Fig. 27. Ib 1562. Hiob in Magdeburg. Misnia. [Meissen]
Fig. 28 Ic 1562 Hiob. Thuringia.
Fig. 29. II 1568. Bartholomé&us Scultetus. Meissen and Lausitz.

Fig. 30. VII. 1571. Tileman Stella of Siegen. Mansfeldici Comitatus typus chorographicus. [Geographical description of
the county of Mansfeld]

Fig. 31. XII. 1578. Gerard de Jode. Mansfeldiae comitatus. [The county of Mansfeld] - SB

Fig. 32. 1569. Paolo Forlani. Ortelius. Theatrum Orbis Terrarum. [ Description of the lands of the world]

Fig. 33. 1558. Caletensium et Bononi Ditio. (Nicolaio Nicolaus) Delphinas.

Fig. 34. 1558. Galliae Narbonensis Ora Marittima. [The Mediterranean coast of France] (Andreas Thevetus?).
Fig. 35. 1570. Palaestina. (Tillemannus Stella, Sigenensis).

Fig. 36. 1570. Salisburgensis Jurisdictio [The jurisdiction of Salzburg] (Markus Secsnagel a Salisburgensis).

Fig. 37. 1570. The innermost part of some North points, found still in P. Ducom: Cours d'observations nautiques [Course
of nautical observations] 3rd edition Plate I Fig. 4. Bordeaux 1858, remind one sometimes of this magnet and that in

Fig. 30.

Fig. 38. 1570. Flandria (Gerhard Mercator).

Fig. 39. 1570. Frisia orientalis. [Eastern Friesland]

Fig. 40. 1573. Forum Julium.

Fig. 41. 1579. Namurum Comitatus.[The county of Namur]

Fig. 42. 1593. Galliae Narbonensis, Ora marittima. (Theatro d'Abrahamo Ortelio ridotta in forma piccola. Augumentato

etc. Tradotta in lingua Italiana di Giovanni Paulet. Antwerp 1593). - SB. [The Mediterranean coast of France. (Abraham
Ortelius’s Theatrum, small version. Added to and translated into Italian by G.P.]
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Plate 5. Magnets

Fig. 1. a-b. 1558. Diogo Homem. Teleki. Atlas zur Geschichte der japanischen Inseln [for full, correct title see below, Fig.
23] II (Orig. Paris; Bibl. Nat.) - CB

Fig. 2. 1571. Osorius. De rebus Emmanuelis Lusitaniae regis etc. gestis. [The book ‘About the actions of King Emmanuel
of Portugal etc.” by Jeronimo Osoério (1506-1580) contains an account of Portuguese exploration and discovery in India]
[in the figure: Osorius, still in use in the early 19th century.]

Fig. 3. 1573. Pedro Nuiiez. De arte et ratione navigandi libri duo. [About the art of navigation]

Fig. 4. 1575. Georgius Brun, Simon Novellanus and Franciscus Hohenberg. Beschreibung und Contrafactur der
vornembsten Stidt der Welt. [Description and illustration of the most important cities of the world] Vol. II. Tunis -
Archive. CB.

Fig. 5. 1576. Nicolas de Nicolai. (L'art de naviguer de M. Pierre de Medine. Map, in the centre of the Atlantic at 23%/2° N.
322° E. Lyon) - CB [The Art of Navigation by Pierre de Medine was translated from Castillian into French by Nicolas de
Nicola]

Fig. 6. 1577? Simon Stevin Aiunvopévtikad 1599? Hugo (Grotius) de Groot — SB [The Greek title means The Haven-
finding Art]

Fig 7. 1581. Rodrigo Camorano. Compendio de la arte de navegar. Sevilla [Manual on the art of navigation, by Rodrigo
Zamorano]

Fig. 8. Jacques de Vaulx Santarem, Atlas d'Afrique XXVI. Paris; Bibl. Nat. - see Plate 16 Fig. 5-6.

Fig. 9. Lucas Jansz Wagenaer. Spiegel der Zeevaert. Compasz und Tafel der Getyden. [Mariner’s Mirror. Compass and
table of tides] Amsterdam. See Plate 21 Fig. 3.

Fig. 10. 1584 William Bourne. A Regiment for the Sea. London

Fig. 11. 1595. Jan Huygen van Linschoten. Itinerario, Voyage ofte Schipvaert. [his voyage to the East-Indies] Angra on
Tercera I, - Amsterdam - CB. See Plate 21 Fig 6.

Fig. 12. 1596. Bartholom (aeus Crescentio). Rome. Helsingfors; collection Nordenskiold. - See Plate 16 Fig. 9.
Fig. 13. 1596. Joanes Oliva. Palermo; Communal Library. See Plate 16 Fig. 8.

Fig. 14. 16th century. Anonymus. Venice, Museo Civico, collection Correr. Portolan chart nr. 2. Kretschmer XXVII. See
Plate 15 Fig. 17.

Fig. 15. 16th century, as Fig. 14. Kretschmer XXX.
Fig. 16. 16th century. Bartolomeo Olives. Rome, Vatican Library. Kretschmer XXXII. Plate 15 Fig 9.
Fig. 17. Taken from a ship's compass after 1880. [in figure: Still in use in 1880.]

Fig. 18. 1597. Cornelius Wytvliet. Limes Occidentalis [The Western frontier]; Quivira et Anian - Nordenskiold. Facsimile
Atlas.

Fig. 19. 1597. Cornelius Wytvliet. Norumbega et Virginia. As Fig. 18.

Fig. 20. 1600. Joannes Matalius Metellus. America sive novus orbis. [America or the New World] - CB

Fig. 21. Late 16th century. Florence. Magnet of a compass in the Museo fisico

Fig. 22. 1597. Barlow (Archdeacon of Salisbury) London. Traveller’s Jewel [William Barlow’s The Navigator's Supply,

published in 1597, described improved forms of the compass and his new inventions, including the ‘traveller’s jewel’] -
SB
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Fig. 23. 1599. Evert Gysbertsz. Map-maker at Edam. Paris, Bibl. Nat. Inv. gen. 214 (Gallery 462). - Paul Count Teleki.
Atlas zur geschichte der Kartographie der japanischen Inseln [Historical cartographical atlas of the Japanese Islands]
vol. 3. Budapest 1909. CB. The compass cards were too unclear to be reproduced; the centrepiece is reminiscent of that
of Plate 19 Fig. 16 dated 1598, 1592?

Fig. 24. Compass magnet, still in use after 1880.

Fig. 25. 1600. Gilbert. De Magnete. [On the magnet] London - SB

Fig. 26. 1600. Bartolomeo Crescentio. Rome. Nautica Mediterranea.

Fig. 27. 1-12. 1604. Guillaume de Nautonnier. La Mécométrie de 1'eymant. [Mécométrie is an unusual word; the book
develops a magnetic theory of position-finding based on compass readings - I'eymant is an old-fashioned spelling of
aimant = magnet] Tolose. - CB

Fig. 28 a-b. 1609. Everts Keteltas. Amsterdam. Het Gebruyck der Naeld-Wijsinge tot dienste der zee vaert [literally
this Dutch title translates as : The use of the indication of the needle for the service of navigation]- Leiden, University

Library.

Fig. 29. 1-4. 1616. William Barlow. (Archdeacon of Salisbury). London. Magnetical Advertisements. Page 59 etc. - Library
of British Museum.

Fig. 30 a-d. 1629. Nicolaus Cabeus. Philosophia Magnetica. Cologne. Page 207 etc.
Fig. 31. 1-4. 1643. A.Kircher. Magnes sive de arte Magnetica. [The magnet or on the magnetic art] Cologne. - SB
Fig. 32. 1643. G. Fournier. Hydrographie etc. Paris - CB

Fig. 33. 1661. Ricciolo of Ferrara. Geographia et Hydrographia reformata. [New, reformed, geography and hydrography]
Bologna. - SB

Fig. 34. 1-2. 1730. Servington Savery of Chilston. Magnetical Observations and Experiments. Philosophical Transactions
Royal Society London. Vol. 36 - CB

Fig. 35. 1750. Dr Gowin Knight. A Description of a Mariners Compass. Philosophical Transactions Royal Society London.
Vol. XLVL. No. 495. No. XVIIL. -

Fig. 36. 1753. Bouguer. Nouveau traité de la navigation. [New treatise on navigation] Paris. - SB

Fig. 37. 1757 and Fig. 38. 1760. T. Aepinus, professor of natural sciences at St. Petersburg. Abhandlung {iber einige
neue Verbesserungen der Magnetnadel und des Seekompasses. [Treatise on some new improvements of the magnetic
needle and the nautical compass] (Magazin oder gesammelte Schriften aus der Naturforschung und den angenehmen
Wissenschaften iiberhaupt. [Collected writings on the study of nature and the pleasant sciences in general] XXIV. Part
6. Hamburg 1760) - SB

Fig. 39. 1819. Capt. William Scoresby. On the anomaly in the variation of the magnetic needle as observed on shipboard.
Philosophical Transactions Royal Society London.

Fig. 40 and 41. 1821 Capt. Henry Kater. On the best kind of steel and form of a compass needle. Philosophical Transactions
Royal Society London 1821. Pages 104-129.

Fig. 42 a-c. 1843 William Walker. See Plate 6 Fig. 33.

Fig. 43. 1-5. 1865. Jacob Swart. Handleiding voor de praktische zeevaartkunde [Manual on the practice of navigation].
Amsterdam. Fourth revised edition. - CB

Fig. 44 a-b. 1866. Eugen Wildner von Maitstein. Die Schiffahrt mit Compass und Log. [Navigation with compass and
log] Vienna - CB
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Plate 6. Magnets and caps
Fig. 1-3. Magnet with supports of a floating compass. North points of a portolan chart of the late 14th century, reputedly
once in the possession of Cardinal Richelieu. - Santarem; Essai Cosm. & Cartogr. du moyen age. [Essay on the history of

cosmography and cartography in the Middle Ages] Atlas. 53. Second volume. 11. - Univ. Library Heidelberg.

Fig. 4-5. Magnets in the compass cards of a sea chart late 14th or 15th century; in the Luzern Archive. Santarem. Essai
Cosm. & Cartogr. du moyen age. Atlas 53. Second volume. 15.

Fig. 6. 1702-1799. Jorgen Rasch; Navigation informant [?] on Mgen. Old Dutch compass card, property of Dir. Dr. F.
Schulze, Liibeck; the dotted lines indicate thin magnets, positioned flat, as in three crown compasses in the Flensburg
Museum, of which the oldest is by Hans Peter Hanssen in Flensburg 1798; but a compass card on which is written 1775
in pencil, has four thin magnets, that are pasted on straight.

[In figure "Mathematisch richtige Lage der Magnete" = mathematical correct position of the magnets.]

Fig. 7. 1771. Manoel Ferreira. Lisbon. See A. Schiick, Alte Schiffskompasse [Old nautical compasses] etc. Hamburg 1910.
Fig. 8. 1774. van Swinden; Professor at the University of Groningen. Récherches sur la meilleure maniéere de fabriquer
les aiguilles aimantées etc. [Studies on the best way of making the magnetized needles etc.] Paris 1777. Mémoires de
Mathématique et de Physique présentées a 'académie royale des sciences par divers savants et liis dans ses assemblées
[Mathematical and physical essays presented at the Royal Academy of Sciences by various scientists and read at its
meetings] Paris 1780. - CB.

Fig. 9. 1782. Prof. Christian Carl Lous. Theorieen af Styrmands Konsten etc. [Theories on the art of the steersman etc.]
Copenhagen. - CB.

Fig. 10 a-c. (1767?) probably 1790. a. Magnet on the compass card seen from below. b. Side view. c. Compass card seen
from beneath. Physikalisches Staats-Laboratorium. [State Physics Laboratory]

Fig. 11. Around 1800. Pieter Noordbergh, Rotterdam. Hanging compass with glass bowl; belongs to Plate 28, Fig. 9 a-b;
Table for the regulars at the Shipmasters' Society at Liibeck.

Fig. 12. Around 1800. Munich, German Museum for Masterworks of Science and Technology; belongs to Plate 31 Fig. 1
a-b.

Fig. 13-21b. Old compass magnets in the possession of Hamburg State Institutions, used in the period 1800-1880. -
MfHG.

Fig. 22a-b. Around 1850. C. Plath, Hamburg. Storm compass after Dent (London).
Fig. 23a-b. 1860. British Admiralty Standard Compass card.
Fig. 24 a-b. (Duchemin, Paris 1873?) Paul Cameron, Glasgow. Magnet plates. Berlin K.I.M.

Fig. 25. (Duchemin, Paris 1873?) Paul Cameron, Glasgow. Magnet disc. Berlin K.I.M.
[in figure "Schwingungs-Dampfer" = dampener of oscillation. "Glimmer" = mica.]

Fig. 26. J. Kosbii, Hamburg. Compass card originally with one magnet, to which later two more were added. MfHG.
Fig. 277. 1881. James Lewis and Fred. Aug. Brown, Massachusetts U.S.A. D.R.P. No. 15,305. Class 42 ¢. Group 331.
Fig. 28. Carl Bamberg, Berlin. Magnet for storm compass. Berlin K.I.M.

Fig. 29. 1886. Rudolf Rottger, Mainz. Curved magnet needle (cf. Fig. 10). D.R.P. No. 42 345. Class 42 ¢. Group 36 1.
Fig. 30 a-d. 1604. Guillaume Nautonnier. La Mécométrie de 1'eymant. [cf. Plate 5, Fig. 277] Caps brass only. - CB.
Fig. 31 1-3. 1629. Nicolaus Cabeus. Philosophia magnetica. Cologne. [Magnetic philosophy]. Caps and pins.

Fig. 32. 1782. Prof. Christian Carl Lous. Copenhagen. Theorieen af Styrmands Konsten. [Theories on the art of the
steersman etc.] - CB.
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Fig. 33. 1843. Double cap. William Walker. Commander R.N. Examiner in navigation and seamanship. Plymouth. The
magnetism of ships and the Mariner’s Compass. - CB.

Fig. 34. 1853. Lower part of a double cap; William Walker or W. Idler, Bremerhaven. Berlin. K.I.M.

Fig. 35. Bell-shaped cap. MfHG.

Fig. 36 a-b. Cap with gimbals for storm compass card. MfHG.
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Plate 7. Magnets and their connection with the compass card, caps and
pins
Fig. 1 a-b. So-called Normal Compass Card of the German Admiralty, which can be tilted. The thick lines represent
magnets positioned on their side, the dotted lines magnets positioned flat. - Handbuch der nautischen Instrumente des
Hydrographischen Amtes der Kaiserliche Admiralitit, Berlin. [Manual of the nautical instruments of the Hydrographic
Office of the Imperial Admiralty] - CB

Fig. 2 a-b. British Compass card, formerly in use on large steamers. Text top right of figure = after 1860.

Fig. 3 a-b. Compass card of the steamer Ko6ln; the magnets are suspended only across their centres from a small pin.
K.I.M. J. 138.

Fig. 4 a-c. Round bar magnets with their supports by Lohmann, Berlin; also suspended only across their centres from a
pin. KI.M. J. 157.

Fig. 5 a-b. 1876 and 1879. William Thomson’s (Lord Kelvin) compass card.

Fig. 6. a-b. W. Ludolph, Bremerhaven. After 1876.

Fig. 7 a-c. 1881. R. Imme. Berlin. K.I.M. J. 612.

Fig. 8 a-c. 1882. G. Hechelmann. Hamburg. First form; d. Magnet of the second form. D.R.P. No. 23,503.
Fig. 9 a- c. 1884. F. M. Moore. Belfast.

Fig. 10 a-b. B. Biggs. Cardiff. Berlin. K.I.M. J. 583.

Fig. 11 a-b and F. 1-8. 1884. William Batty. Liverpool. The compass-card is suspended from the cap in brass spiral
springs. Royal Navigation School Altona. - British Patent 13,547. 1884.

Fig. 12 a- ¢. G. Hechelmann. Hamburg. Third form. D.R.P. 23,503.
Fig. 13 C. Plath. Hamburg. Magnets (4) of a trial compass card. After 1880.
Fig. 14-16. Caps of old compass cards. Fig. 15. With a bell. MfHG.

Fig. 17. 1903. Franz Josef Ferdinand Lemcke. Stockholm. Cap, from which the compass card is suspended with threads
or wires. D.R.P. No. 155,751.

Fig. 18. 1750 Pin for Dr. Gowin Knight's compass card, made by Smeaton. Philosophical Transactions of the Royal
Society London. 1751. No. 495. No. XVIII. CB.

Fig. 19 a-c. 1773. Pin of Prof. Christian Carl Lous. Copenhagen. Tentamina ad Compassum perficiendum. [Trials on the
improvement of the compass] Copenhagen - CB.

Fig. 20. Pin in elastic cylinder with lifting mechanism.
Fig. 21. Pin for heavy compass cards.

Fig. 22. 1876. Cap and pin (with iridium tip) for William Thomson's compass card, made by White & Co., Glasgow.
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Plate 8. Magnets and their connection with the compass card

Fig. 1. 1886? Seven magnets, shaped like segments of a circle, on one compass card, sold from Stettin. - Hansa; Nautische
Zeitschrift [Nautical Journal], page 134.

Fig. 2 a-b. C. Plath. Hamburg - Physikalisches Staatslaboratorium. [State Physics Laboratory]

Fig. 3 a-c. Tojudge from the card, German or Austrian compass card, but the arrangement of the magnets is in accordance
with Duncan Mc. Gregor, Liverpool British Patent 2392 / 1880. Eight magnets hang from an elastic brass bracket, whose
ends are supported by brass spiral springs. - Berlin K.I.M. J. 136.

Fig. 4a-b. Whyte & Co. Glasgow. Six magnets on a brass cross, that is connected to the cap by means of four brackets.
Berlin. K.I.M.

Fig. 5a-b. 1887. C. Plath. Hamburg. Very light compass card, the best way of construction that I have come across until
now. - Physikalisches Staatslaboratorium. [State Physics Laboratory] D.R.P. No. 42,861.

Fig. 6a-b. Must be considered as an attempt to construct a compass card that is lighter than its predecessors, but whose
magnet in its shape follows one of those used before; to judge from the card from a German workshop. - Berlin K.I.M.

J.134.

Fig. 7. 1890. C. Plath. Hamburg. Both magnets are attached on their side to a cross of aluminum chains (as in Fig. 6) -
Berlin K.I.LM. J. 131. [Text in figure: "Chain card"]

Fig. 8 a-e. 1891. David Whyte & James Thomson. Glasgow. The aluminium ring with eight magnets hangs on elastically
curved aluminium wires; Fig. 8c shows the attachment of the card to the curved aluminium rim. - British Patent 17,699

/ 1801.

Fig. 9 a-b. W. Ludolph. Bremen and Bremerhaven; Attempt to improve on the card that Postel Vinay showed in 1868,
the card is made of paper [Schiick uses the term "Kartenblatt" which means either playing card or sheet from a map or
atlas]. - Berlin. K.I.M. J. 393.

Fig. 10. 1-4. 1891. Prof. Dr P. J. Kaiser. Leiden. (Postel Vinay 18687?) 1-3 various arrangements of the magnets; 4. Section.
- D.R.P. No. 64,578. [Text in figure: Compass card (waxed silk).]

Fig. 11 a-b. 1894. E. A. Sckell. Stettin. Ring-shaped magnet on its side, attached to aluminium chains or thin brass rods.
- D.R.P. No. 79,894.

Fig. 12a-d. 1895. George Wilson Heath. London. Eight magnets, suspended from threads that (contrary to the norm) are
attached at the edge; the threads that support the compass card are also extended to the central plate in a manner that
is different from usual. See Fig. 12 b-c. British Patent 6573 /1895.

Fig. 13. F. 1-4. 1908. Charles Batty & William Batty. Liverpool. Compass-cards for floating compasses, which are
suspended from the cap by spiral springs and have variously shaped floats. British Patent 4883/1908.
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Plate 9. Magnets, their connection with the compass card, pin and lifting
mechanism

Fig. 1. a-b. 1895. The Sirieix Mariners Compass Company. San Francisco. D.R.P. No. 91,681.
Fig. 2 a-b. 1903. Ferdinand Wilke. Stettin. Magnet rings. D.R.P. No. 159,555.

Fig. 3. Carl Bamberg. Berlin-Friedenau. Magnets for floating compass. - Dr Fr. Bidlingmaier. Berlin. K.I.M. Vortrige
[Lectures] Year 1 Volume 3. Fig. 9.

Fig. 4. 1898. G.B. Magnaghi. Genoa. Magnets for floating compass.
Fig. 5. 1905. Ole Theodor Olsen. Grimsby. Pin in a vertical ring. - D.R.P. No. 198,104. Class 42c¢. Group 32 I.

Fig. 6. F. 5-8. 1908. Charles Batty & William Batty. Liverpool. Compass-cards for floating compasses, which are
suspended from the cap in spiral springs and have variously shaped floats. British Pat.ent 4883 / 1908.

Fig. 7 a-d. Around 1770. Rasmus Koch. Copenhagen. Berlin. K.I.M. J. 70.

Fig. 8. 1753. Bouguer. Paris. Azimuth compass with lifting mechanism, section. Lous. Tentamina etc. [Trials on the
improvement of the compass] - CB.

Fig. 9. 1773. Christian Carl Lous. Copenhagen. Azimuth compass with lifting mechanism, section. Tentamina etc. - CB.

Fig. 10. 1879. Anton Gareis. Pola. Floating compass with lifting mechanism. Mitteilungen aus dem Gebiet des Seewesens.
[Communications on maritime affairs] Pola VII 1879 IV.

Fig. 11 a- d. 1879. Anton Gareis. Pola. Floating compass with lifting mechanism. - D.R.P. No. 6929.
Fig. 12 1-4. 1880. August Carstens. Hamburg. Floating compass with lifting mechanism. - D.R.P. No. 13,219.

Fig. 13 1-2. 1881. Victor Lietzau. Danzig. Floating compass with exchangeable pin and lifting mechanism. - D.R.P. No.
17,806. [In figure: "Section view of a-b" and "Horizontal section".]
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Plate 10. Pin, lifting mechanism, arresting mechanism and compass
roses

Fig. 1. 1789. Kennet Mac Culloch. London.

Fig. 2. 1609. Barent Evertsz Keteltas. Amsterdam. Het Gebruyck der Naeld Wijsinge tot dienste der zeevaert. — [see Plate
5, Fig. 28] Leiden. University Library.

Fig. 3. 1879. Carl Bamberg. Berlin. Compass of the Imperial German Navy. - Handbuch der nautischen Instrumente des
Hydrographischen Amtes der Kaiserliche Admiralitiat. [Manual of the nautical instruments of the Hydrographic Office
of the Imperial Admiralty] - CB

Fig. 4 F. 1-10. 1895. John Albert Hooper. Boston USA. Arresting mechanism for compass cards. - D.R.P. No. 84,033.

Fig. 5 a-b. 1908. A. & R. Hahn. Kassel. Double bearing of the magnet needle and arresting fork. - D.R.P. No. 209,592.
Class 42¢, Group 32 I.

Fig. 6. 4th century B.C.E. Compass rose of Ephorus. K. Miller. Die dltesten Weltkarten. [The oldest world maps] VI. 49.
Fig. 7. 3rd century A.D. Compass rose of Timosthenes. K. Miller. Die dltesten Weltkarten. VI. 49.

Fig. 8. 11th century A.D. Asaph; Cosmographie. Paris. Bibl. nat. Fonds latin [Paris, National Library, Latin collection]
6556. Copy by Brother Mattaeus Carmelitus. 14th century. - Santarem Essai-Atlas 17. 1.P.7.a

Fig. 9. 1120-1125. Lambert. Liber Floridus. [Lambert, Canon of St. Omer, compiled between 1090 and 1120 his Liber
Floridus, “flower book”, a kind of encyclopaedia of biblical, chronological, astronomical, geographical, theological,
philosophical and natural history subjects] Macrobius. Map of zones. Gent. Fol. 24r. K. Miller III page 124.

Fig. 10 a-b. 1120-1125. Lambert. Liber Floridus. Macrobius. Map of zones. Gent Fol. 225. a after Santarem, Essai-Atlas.
b after K. Miller III page 125.

Fig. 11. Mid-12th century. Wilhelm von Conches. Magna de naturis philosophia. [Among the works attributed to the
Scholastic philosopher and theologian William of Conches is this treatise Great Philosophy of Nature, preserved in
manuscript in Stuttgart]. Stuttgart. Royal State Library Cod. Med. et Phys. 8° No. 15 saec. 13. After Timoteo Bertelli.
Studi Storici intorno alla Bussola Nautica [Historical studies on the nautical compass] Roma 1893. Memoria della
Pontificia Accademia dei Nuovi Lincei. [serial publication of the Papal Academy, Rome] Vol. IX page 114.

Fig. 12 a-b. Late (?) 12th century. 13th century? Beatus von Liebana in the year 766. Paris, Bibl. nat. Fonds latins n. acqu.
[Paris, National Library, Latin collection, new acquisitons] 1366; Spanish hand. K. Miller I page 31.

Fig. 13. 13th century. Wilhelm von Tripolis. De Statu Saracenorum [William of Tripoli on the Saracens] World
map. Paris. Bibl. Nat. No. 5510. Fol. 109r. K. Miller III page 121.

Fig. 14 a-d. Late 13th century. Lambert. Liber Floridus. World map. Paris. Bibl. Nat. suppl. lit. 10 bis. b. after the
manuscript (12th century) in the Archducal Library Wolfenbiittel 1520. K. Miller III page 46 and Plate IV.

Fig. 15. 1276-1283. Richard de Bello. Hereford Cathedral, England. Jomard. Les monuments de la Géographie etc. and
K. Miller IV. CB and SB.

Fig. 16. 1321. North star in the world map of Marino Sanudo. Brussels. Royal Library Manuscript No. 9404. Santarem.
Essai-Atlas.
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Plate 11. Compass roses, North points, East points. coloured and black

Fig. 1. 1284? Ebstorf (Liineburg). World map; presently Hannover. Historical Society for Lower Saxony. K. Miller VI.
page 50.

Fig. 2. 13th century. Arabic compass rose from Prof. Ethé's translation of Kazwini's Cosmography after Wiistenfeld and
Fleischer. First half-volume. Die Wunder der Schopfung [The Miracles of the Creation].

Fig. 3. 13th century. Arabic compass rose after Kazwini. K. Miller VI. page 51.

Fig. 4 a-b. 1321. Compass rose of Marino Sanudo (Pietro Visconti, Kretschmer). Paris. Bibl. Nat. Latin manuscripts
4939: Santarem. Essai-Atlas 37. First Part 25. b. North point of this compass rose.

Fig. 5. 16th century. Compass rose of Jo. Schoner (Schoner) 1477-1547. Carlstadt-Niirnberg. Opusculum Geographicum.
[literally: Geographical little work] Santarem. Essai Atlas.

Fig. 6. After 1345. Carta de marear anonima [Anonymous sea chart]. Madrid. Biblioteca Nacional. Seccion de manuscritos.
[National Library, Manuscripts department]

Fig. 7. After 1345; as Fig. 6.

Fig. 8. 1368. Carta nautica. Anonym. [Anonymous sea chart]. - Venice. La piu antica C. n. della Marciana e test. Nicolai
Combitis. [The oldest maps in the Marciana Library in Venice, once owned by Nicolo Corbizzi, traditionally known as
Combitis] Man ital. [Italian manuscripts] VI. 213.

Fig. 9 a-b. 1375. Catalan Atlas of Charles V; King of France. Paris. Bibl. Nat. Bibl. de St. Geneviéve. a. Santarem. Essai
Cosm. & Géogr. Atlas. - b. The southern half, as it could be according to the reproduction in Choix de documents de

géographie. [A selection of geographical documents] Bibl. Nat. Paris. - CB.

Fig. 10. 1384. Portolan chart, Anonymus. Pinelli-Walckenaer. After the copy in the British Museum; London. Maps. 93
e. 12 (46). The original portolan chart is reputedly in Paris; in the Brit. Mus. is also a copy dated 1434.

Fig. 11. 1422. Leonardo Dati. Lo bussolo de la Calamita, Paris and Helsingfors. La Sfera. Timoteo Bertelli. Memoria sulla
Epistola Petro Peregrino di Maricourt. B. Boncompagni. Bulletin di Bibliografia e di Storia delle Scienze Matematiche e
Fisiche. Roma 1868 and Collection Nordenskiold, Helsingfors. [For details, see Plate 1, Fig. 10]

Fig. 12.1502. Anonym. Paris. Dr. E.T. Hamy. Bull. de Géogr. Histor. et Descriptive [Bulletin of Historical and Descriptive
Geography] (Assembly of a pair of "Roses”). - CB.

Fig. 13. 1541-1550. Cieza de Leon; Descript. de la premiére partie du Peru. [Description of the first part of Peru] Paris,
Archives du Dépot des cartes de la Marine. [Archive of maritime maps] According to Marcel, 23-24, NNE, ENE etc.
should be light (blue?).

Fig. 14. About 1500. Anonym. Charta navigatorea. [Sea chart] Magnet and North point. - Helsingfors. Bibl. Nordenskicld
Fig. 15 a-b. After 1500. Pedro Reinel North points, at the same time representing magnets. Munich. Kunstmann, Sheet I.

Fig. 16. 1505-1510. As Fig. 15. Kunstmann, Sheet II1I.

Fig. 17 a-c. 1550. Diego Gutierrez. His Majesty’s Cosmographer, Sevilla. Paris. Dépot des cartes de la Marine. [Archive of
maritime maps] a-b North points, at the same time representing magnets. c. East point.
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Plate 12. The compass rose with magnet, coloured. Southern nations and
French

Fig. 1. Late 14th or first half 15th century. Carta catalana. Planisfero del Mundo. [World map] Florence. R. Biblioteca

Nazionale Centrale; Portolani XVI. (Prof. Dr. Th. Fischer [Ognaghi], Sammlung mittelalterlicher Seekarten [Collection

of medieval sea charts]).

Fig. 2. 15th century. Italian sea chart. - Berlin. - K.I.M.

Fig. 3. 1426. Jachobus de Giraldis (Giroldis) de Venetiis. - Venice. Bibl. Marciana. [Marciana Library] Ital. VI. 212. Title
sheet of the portolan chart.

Fig. 4. 1427. North point. Carta Universal - di Cosmographo de su Magestad. [Universal map — of his Majesty’s
Cosmographer] - Weimar. Archducal Library. Santarem. d'Afrique Atlas III.

Fig. 5. 1436. Andrea Bianco de Venetiis. - Venice. Bibl. Marciana. Ital. fondo antico [Marciana Library Old Italian
collection] 76.

Fig. 6. 1457. Fra Mauro Camaldolese. Planisfero [This world map of the Venetian monk Brother Mauro is considered the
main medieval cartographic monument.] - Venice. Bibl. Marc. [Marciana Library] R. Museo archeologico nel Palazzo
Ducale. [Royal Archaeological Museum at the Ducal Palace]

Note. The explanation was: On the red background are scattered golden ornaments. I have drawn stars instead.

Fig. 7. Late 15th century. Unknown. - Rome. Bibl. Vallicelliana.[Vallicelliana Library]

Fig. 8. 15th century. Portulano Castiglione (Catalane). Milan. Bibliotheca Ambrosiana. [Catalan portulan chart in the
Ambrosian Library, Milan] S P II 5. (Nordenskiold; Bidrag til Nordens &ldste Kartografi [Contributions on the oldest
cartography of the North]) CB.

Fig. 9. 15th century. As Fig. 8.

Fig. 10. 1500. Juan de la Cosa. World map, edited by A. Vascano. Madrid. - South Atlantic. - CB.

Fig. 11. 1500. As Fig. 10. Near the English Channel.

Fig. 12. 1500. As Fig. 10. India.

Fig. 13. 1500. As Fig. 10. NW Africa.
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Plate 13. The compass card with magnet, coloured. Southern nations and
French

Fig. 1. 1500. Unknown. Uppsala. Univ. Library. Nordenskiold, Periplus XIX. CB.

Fig. 2. 1503-1504: Nicolai Caneiro (de Canerio, Januensis), made in Genoa or Sevilla. Paris. Dépot des Cartes de la
Marine; Service géographique.[sea chart collection, geographical service]

Fig. 3. About 1504. Unknown. Munich. Royal Army Library.

Fig. 4. 1505-1510. Pedro Reinel. Munich. Royal First Conservatory of the Army. Kunstmann. Atlas III. - CB.

Fig. 5. 1519. Vesconte de Majollo. civis Janua. Munich. Kunstmann. Atlas V.

Fig. 6. Around 1520. Salvat de Pilistrina in Majorca. Munich. Kunstmann Sheet IV.

Fig. 7 and 8. 1523-24. Piri Reis. Kitab al bahrija (Turkish manuscript). - Berlin. Royal Library.

Fig. 9-11. 1523-24. The same. North point. Fol. 1; Fol. 5; Fol. 9.

Fig. 12 and 13. Around 1523. Unknown. Map of the new world. - Turin. Royal Library.

Fig. 14. 1525-30. Unknown. Munich. Kunstmann. Sheet VI.

Fig. 15. 1526. Bartolomi Ruiz de Estrada en Pefate, pilot. Sketch of the Gulf of Panama. Historia General y Natural de
las Indias. [General and natural history of the Indies] Gonzalo Fernandez de Oviedo y Valdés. Part III. Vol. IV lam. IV.
Madrid 1855. - SB.

Fig. 16. 1527. (Fernando Colon?) His Majesty’s cosmographer, Weimar Archducal Library. Kohl; - CB.

Fig. 17. 1529. Diego Ribero. Weimar; Archducal Library. Kohl. - CB.

Fig. 18. 1529. Pero Fernandez ene Porto. Map of the Atlantic. Dresden. Royal Public Library. f. 17.



14.
fel .
Ta
ohen
Franz
und
Sirdlieder
nat
Mag
it
m
pASErose
Kam
t der :
Blat
Das
85,
pa
Kom
hi Der
o S




47

Plate 14. The compass rose with magnet, coloured and black. Southern
nations and French

Fig. 1. 1520. Johannes Xenodochus, Corfu. Venice. L. Fincati 11.

Fig. 2. 1532. Giovanni Quintino 4 Sofo. (Hedui; - author's name for Reynaud). Dei venti e della Bussola da navicari.
[About the winds and the nautical compass] Combined with: Della Guerra di Rhodi. Libri III. Auttore Jacopo Fontano
Giurisc. Aggiunta. Il modo del governarsi con la bussola in mare per i venti di Gio. Quintino. [The British Library has a
copy of this combination of two tracts by Jean Quintin, called Haeduus; the first part may mean something like About
the Rhodos war; the second may mean someting like About the way of negotiating the winds with the nautical compass]
NB. The draugthsman of the image in the book has interchanged the indications for East and West. - SB.

Fig. 3. 1541. Nicolas Desliens a Dieppe. World map. Dresden; Royal Public Library. Geogr. A. 52 m.
Fig. 4. 1541. Domingo del Castillo. The Bay of California. By Lorenzana. Nordenskiold Periplus page 181. Este Mapa esta
sacado de el Original que para en el Estado de el Marques de el Valle. [This map is copied from the original in the estate

of the Marquis of El Valle]

Fig. 5. Mid-16th century. 1544. Sebastian Cabot. World map. Paris. Bibl. Nat. Jomard. Sheets 64-71. Some other "roses"
only have 16 compass points. - CB.

Fig. 6a-d. 1545. Pedro de Medina. (d 1554. Translation by Vicenzo Paletino de Corzula Bacilier S. Venetia, 1554- SB). Arte
del Navegar [The art of navigation]; Valladolid.

Fig. 7. 1545. Battista Agnese. Portolan chart; on its extremity in the wood of the binding. Venice. Marciana. Ital. IV 492.
In the centre of the map are also small compass cards that do not exactly correspond with this.

[In the figure: "Here was at the time a compass".]

Fig. 8-11. 1550. Georgio Sideri (Callapodia) Cretense. Venice. L. Fincati 15-18.

Fig. 12a-e. 1552. Georgio Sideri (Callapodia) Cretense in Italy. Stockholm. (Skokloster). Royal Library. Nordenskigld.
Periplus XXV. and Kretschmer XXII. b magnet, North point, c-e North points with magnet, copied from the floating

compass - CB.

Fig. 13-15. 1554. Battista Agnese. Portolan chart. - Venice. Marciana [Marciana Library] Ital. IV 62. Fig. 13 is in the wood
of the binding. Fig. 14-15 in the maps.

Fig. 16. 16th century. Battista Agnese. Charta navigatoria. [Sea chart] - Biblioteca Regia Holmiense. [Royal Library
Stockholm] Nordenskigld Periplus XXIV.

Fig. 17. Late 16th century. Unknown. Venice. L. Fincati 25.
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Plate 15. The compass rose with magnet, coloured and black. Southern
nations and French

Fig. 1. 16th century, first half? Portuguese Atlas. Florence, Bibl. Riccardiana. [The Riccardiana Library in Florence]
Codex 1813. Sheets 18-25. Kretschmer, 33-40.

Fig. 2. 1556. Martin Cortez. Breve compendio de la sphera y de la arte de navegar.[Short guide on the earth and the art
of navigation] Sevilla. 1551.

Fig. 3. 1556. Angelus Eufreditus of Ancona. Mantua. Biblioteca communale. [Communal Library at Mantua] Codex E v.
10 No. 646. Kretschmer XX.

Fig. 4. 1557. Diogo Homem. Venice. L. Fincati 13.

Fig. 5. 1560. Diogo Homem. Carta nautica del Mediterraneo e di parte dell' Atlantico. [Sea chart of the Mediterranean
and of a part of the Atlantic Ocean] Venice. Marciana. Ital. IV. 64.

Fig. 6. 1563. Jaume Olives. Majorca and Naples. Venice. L. Fincati 27.

Fig. 7. 1567. Joan Martines feita em Messina. [Of a portolan atlas by Joan Martines made in Messina in 1582, a facsimile
was published in 1915 by the Hispanic Society of America, New York]. Bibliotheque de M. Ternaux Compans. Santarem.
d'Afrique XXVII. Very similar Kretschmer XXVII. Atlas Anonymus of the 16th century. Portolan chart No. 2. Venice.
Museo Civico. Raccolta Correr.[Venice, City Museum, collection Correr]

Fig. 8. 16th century. Bartolomeo Olives of Mallorca. Vatican Library. Codex Urbinas No 283. Kretschmer XXXII.
Fig. 9. 16th century. As Fig. 8.

Fig. 10-16. 1568. Diogo Homem. Portuguese cosmographer. Atlas. Venetiis fecit. [made in Venice] - Dresden. Royal
Public Library. F 59 a. Fig. 10. Sheet 20. Central Italy, about NE of Rome, N. of Gachi, S. of Fiume sino. Fig. 11. Sheet
21. In the eastern part of the Mediterranean, W. of Acher, N. of Ras al Casara, S. of K. Lagreca SE. - Tip of Cyprus. Fig.
12. Sheet 20. Balkan, WNW. of Salonica, NE. of Docigno. Fig. 13. Sheet 24. N to W of the island Samandrachi, directly
above Pa. Denie (N. thereof). Fig. 14. Sheet 20. E. of Loriam, NE. of Pasaro, S. of Cape Colone. Fig. 15. Sheet 22. South
Russia, N. of Colle aiaso, ENE. of Matriga. Fig. 16. Sheet 8. North Atlantic, East of Newfoundland. 4734° North latitude.

Fig. 17. 16th century. Atlas Anonymus. Venice. Museo Civico, Raccolta Correr. .[Venice, City Museum, collection Correr]
Portolan chart 2 Kretschmer XXX.

Fig. 18. 1579? Jaques de Vaulx (Vau) de Claye. Le vrai pourtraict de Geneuvre et du Cap de Frie. [True portrait of Rio de
Janeiro and Cape Frie] ( Paris, Bibl. Nat. Sect. de Geogr. Coll. Gaignieres C. 15,931. Gabriel Marcel. No. 15.

Fig. 19. Late 16th century. Unknown. Venice. L. Fincati 26.
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Plate 16. The compass card with representation of the magnet, coloured
and black. Southern nations and French

Fig. 1. After 1492. Unknown. Archivo della Badia di Cava di Tirreni. [The archive of BACdT, a coastal town near Naples]
L. Fincati 2.

Fig. 2. 1560. Matheus Prunes, in civitate Majoricari. [in Majorca] Venice .L. Fincati 21 and 22.

Fig. 3. 1561. Pedro Nunes. Petri Nonii Salaciensis Opera. [The works of Petro Nunes of Sal] Basel. Henric Petrina.[=
name of the printer] Figura nautici instrumenti, quod Hispani acum appellant. [Image of a nautical instrument, which
the Spaniards call the needle]- CB.

Fig. 4. 1573. Pedro Nunes. Petri Nonii Salaciensis de arte atque ratione navigandi Libri duo. [two books by Petro Nunes of
Sal about the art of navigation] Conimbrice. In aedibus Antonii & Marijs Universitatis Typographi. [=name of the printer
in Coimbra] Figura nautici Instrumenti quod Hispani acum appellant. [see previous caption] Around the border of this
image, just as for Figure 3 and in the extension of the relative compass points is written [follow rose points in Portuguese]
at N.: Norte. Septentrio. - NNE.: Nornordeste. - NE.: Nordeste. - ENE.: Lesnordeste. - E.: Leste. Subsolan'. - ESE.:
Lesueste. - SE..: Sueste. - SSE.: Susueste. - S.: Auster. Sul. - SSW.: Susudoeste. - SW.: Sudoeste. - WSW.: Oessudoeste. -
W.: Favonius. Oeste. - WNW.: Oesnoroeste. - NW.: Noroeste. - NNW.: Nornoroeste. In the library of the astronomical
Observatory of the University of Coimbra is a manuscript: Traité que le Docteur Pierre Nunes fit sur certaines douttes
de la navigation au Roy notre Souverain Seigneur. [Treatise made for his Royal Majesty by Dr Pedro Nunes on certain
suppositions/doubts relating to navigation] It appears to be a copy, undated, but in the same hand as another, with
which it is combined (in a separate binding), which concerns a work: De Erratis Orontii finaei Regii Mathematicorum
Lutetiae professoris. Conimbricae MDXLVI ex officina Joannis Barrerii et Joannis Alvari. [Tract, published in Coimbra
in 1546, in which Nunes pointed out errors made by the Parisian mathematician Oronce Fine]. There the compass points
are merely indicated with lines and there is written at N: Tramontana. - NNE.: griego Tramontana - NE.: griego. - ENE.:
griego Levante. - E.: Levante. - SE.: Sirocco - S.: Ostro. - SW.: Lebers. - W.: Ponente. - NW.: Maestro. - NNW.: Maestro
Tramontana. - Kind communication of Prof. Dr. A. S. Viégas.

Fig. 5. 1583. Jacques de Vaulx. Nautical pilot to the King. Havre le Grace le Premier Mai 1583 [The first of May, 1583, Le
Havre]. Paris. Bibl. Nat. Santarem. Atlas d'Afrique XXVI.

Fig. 6. 1583. Jacques de Vaulx. As Fig. 5.

Fig. 7. 1583. Gio. Bat. Mazza. Americae et proximarum regionum orae descriptio. Donati Rascicotti formis; Venetiis.
[Description of America and the coastline of the adjoining regions, map of Giovanni Mazza published by Rascicotti
in 1583 in Venice.] - Leiden. Univ. Library. Bodel Nijenhuis collection. - Frederik Muller & Co. Remarkable maps etc.
Amsterdam.

Fig. 8. 1596. Joafies Oliva (Atlante nautico) [Sea atlas] fecit in nobile urbe Messane [made in the noble city of Messina].
Bibliotheca del Commune di Palermo [Communal Library of Palermo] (Boll. Soc. Geogr. Italiana. [Bulletin of the Italian
Geographical Society] Ser. IV, Vol. V, Ao. XXXIX, Vol. XLII 1905. Dott. Antonio Enrile.)

Fig. 9. 1596. Bartholom (aeus Crescentio). Rome. Portolan chart. Europe - A. E. Nordenskiold, Collection. Helsingfors.

Fig. 10. Year and draughtsman unknown. Venice. L. Fincati 7.
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Plate 17. The compass card as map decoration, coloured and black.
Southern nations and French

Fig. 1. 1534. Gaspar Viégas. Paris. Bibl. Nat. Department of Maps and Geographical Collections, no. 1877. Gabriel Marcel.
Recueil de voyages etc. [Collection of travels etc.] Atlas. - Paris 1893. 4-5.

Fig. 2-7.1546. Pierre Descalier. Arques. Map on parchment, drawn on the order of Henry II, King of France. - Manchester.
John Rylands Library.

Fig. 8. 1552. Georgio Sideri (Callapodia). Cretense in Italy. - Stockholm. Royal Library. Skokloster. Nordenskiold.
Periplus XXVI.

Fig. 9. 1555. Guillaume le Testu. Santarem. Essai Atlas 103. 4me Partie 19a / 149. - Heidelberg. Univ. Library.

Fig. 10. 1555. Guillaume le Testu. Sea pilot from Le Havre in France. Carte de la nouvelle France. [Map of New France]
- Paris. Library of the Ministry of War.

Fig. 11-12. (1571-) 1580. Vaz Dourado. - Munich. Kunstmann. Sheet XII.

Fig. 13-14. (1571-)1580. Vaz Dourado. North points. - Munich. Kunstmann. Sheet IX.
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Plate 18. The compass card as map decoration. Southern nations
Fig. 1. 1557. Diogo Homem. L. Fincati 12.
Fig. 2. 1558. Diogo Homem. L. Fincati 14.
Fig. 3. 1560. Diogo Homem. Venice, Marciana.[Marciana Library] Ital. IV 64.
Fig. 4-10. 1568. Diogo Homem. Cosmographus Lusitanus Venetiis fecit. [D.G., Portuguese cosmographer, made it in
Venice] - Atlas. Dresden. Royal Public Library. Fig. 4 Sheet 5. Chili. Fig. 5 Sheet 11. North Atlantic; NNW of S. Pedro.
S toW of C. Verde Islands. Fig. 6 Sheet 12. South Atlantic; WSW of Cape of Good Hope, at 421/3 South latitude. Fig. 7
Sheet 19. SE. Spain; W. of Valencia, N to W. Y2 W of Almeria, N. of Serania; Fig. 8 Sheet 22. S to W. of Trapizonda, E. of
Dardanelles, S. of Lartos and S. biseni. Fig. 9 Sheet 5, Peru. Fig. 10 Sheet 7. North Atlantic. Centre 14V4° N. S. of Ribeira
grane (Nova Scotia) E. of the Strait between Marie Galante and Dominica.

Fig. 11. 1568. Domingo Olives. Helsingfors. Univ. Library. Nordenskiold's Collection.

Fig. 12. 1593. Vincentius Voltius in civitate Napoli [in the city of Naples] L. Fincati 20.

Fig. 13. 1612. Johannes Olives in civitate Marsilia [in the city of Marseilles] L. Fincati 28.
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Plate 19. The compass card. Northern nations

Fig. 1-3. 1583; 1589. Lucas Jansz Wag(h)enaer van Enc(k)huysen. Spiegel der Seevaert. [Mariner’s Mirror] Amsterdam.
Europa; Joannes a Doetecum fecit. - CB.

Fig. 4. The same. De Custe van Lyfflandt. [The coast of Livland, presently Latvia] Joannes a Doetecum.

Fig. 5. The same. De Zee Kuste vant Land te Noort-Oosten sorterende. (NE. end of Skagerrack and N. end of Kattegat)
[Coast of the north-eastern land, ca. Denmark] Joannes a Doetecum.

Fig. 6. L. J. Waghenaer. Den nieuwen Spieghel der Zeevaert. [New Mariner’s Mirror] 5th edition. Amstelredam. Joannes
a Doetinckum fecit. - Top Madou-Akersondt (Boechscheer); top right 1580. Rouscou-Groye; bottom right Picquelier-
Cordan; bottom left 1581. Flanderen-Picardien - SB.

Fig. 7 a-e. 1585. Aelbert haije van haerlem. Amstelredamsche Zeekarten (op't nieus overgesien etc.) [Amsterdam sea
charts, revised etc.] Amstelredam 1613. - Henricus Rijcken haerlemensis fecit. Beschryvinghe van de Texel ende Vlie
Stroomen; - Oster ende Wester Eemsen; - vermaerde Rivieren de Elf, de Weeser, de Heever ende Eyder; - van de
Zeecusten ende Aeylanden langes Jutland. [series of rivers and coastal areas in north-west Europe]- SB.

Fig. 8. 1586. Albert Haeyen van Haerlem. - see Fig. 7. Beschryvinghe van die Hollantse ende Zeeuze Stromen etc.
[Description of the estuaries of Holland and Zeeland etc.] Harmen Muller sculpsit.

Fig. 9-10. 1591. Lucas Jansz Wagenaer van Enckhuysen. Speculum Nauticum. [Mariner’s Mirror] Amstelredami.
Europae etc. Descriptio. Baptista a Doetecum fecit. - CB.

Fig. 11-13. 1598. L.J. Waghenaer van Enchuysen. Thresoor der Zeevaert. [Treasury of Navigation] Amsterdam. - 11a.
zeecusten van Eemderlandt-Vlaenderen, between Beeste Bank and Ruttingen. 11b-c. Rose and East point near Portugal.
12a as 11a near the Wester Eems. 12b left Picardie, Normandie ende Bretaigne; top and bottom Beschryvinghe van
Norwegen; right vermaerde Riviere van Bordeus anders genampt de Garona. Fig. 13 left Bornholm-Aaland and Gottlandt;
top Picardie, Normandie and Bretaigne; right Galicien.; bottom Eemderland-Calls. Beniamin Wright. Ang. ccelator. -
SB. [series of geographical locations on the European coast of North Sea and Atlantic, all the way down to Bordeaux]

Fig. 14-16. 1598. (1592?) as Fig. 11-13. Fourth edition. Fig. 14 left Noortcosten van Engelant ende Scotlant; right
Noortcosten van Engelant. [northern coasts of England and Scotland] Fig. 15 left and right Barbarien, top as 14 right,
bottom Dronthen-Bergen, Fig. 16 left and right Costen van Medin (N. Russia) Pitsora-Onega. - Josua van den Ende fecit.

Fig. 17a-b. 1598 (1592?). As Fig. 11-13; top and bottom Pruszen, Pomeren ende Mekelenborch; right Westcusten van
Juthlant, Holsten, Eyderlandt, Elve to Langer Ooch (The East point is from Andalusia); left Juthlandt, Holsten, Fuinen
ende Zeelandt. - Lithographer unknown. [regions and coasts in Germany and Denmark]

Fig. 18-39. 1583-1597. L. J. Waghenaer. North, East and Centre points of compass cards, that are very similar to those
given elsewhere, or given partly. - Fig. 19 Bretaignen, Mardou-Akersund (Boechscher), Picquelier-Cordan, - Fig. 20.
Bouenberghen tot Silt. - Fig. 21. tuszchen Blacqney en Scharenburch. 21 a-b Fero ofte Farre (Faero). - Fig. 22 de Bry:
Prima Pars Indiae orientalis. Tabula Geogr. Regni Congo (presumably from an Italian map). - Fig. 23 and 34. Niuport-
Dieppe. Fig. 24. Andalisa. Fig. 25. Norway, Bergen-Jedder. - Fig. 26. Camino-Montego. - Fig. 27 a-b and 28 a-b, Hitlandt
anders genaempt Schetlant. Josua van den Ende fecit. - Fig. 29. Noort oosten van Engelant ende Scotlant. J. v. d. Ende. -
Fig. 30. 1580. tusschen Rouscou ende Groye. - Fig. 31. Amelandt-Catwyck. Fig. 32. Bretagne, Rouscou-Groye. 1580. - Fig.
33. Bretaigne. 1583. - Fig. 35. Arcasson-Castro. - Fig. 36. left Dagerort, Domesnest-Derwina; top Oesel-Ferwalen; bottom
Berghen-Jedderen. - Fig. 37 eendeels Normandien en Brithangen met de Eijlanden daer ontrent ghelegen. - Fig. 38 links
tusschen Wicht ende Dover, top Noordcuste van Engelandt, Estonesze-Suelhsam, right Sorlinges-Pleymondt- bottom
List-Langerooch (inner circle). - Fig. 39. 1583. De Custen van een deel van Denemarken (North corner of Bornholm)
ende Swedenryck beginnende van Vuytste tot Calmer toe (including largest part of Oelandt). - Joannes a Doetecum fecit.
[all geographical locations, those that can be readily identified with some confidence are in France (nrs. 19, 23, 32-34,
37), England and Scotland (38), Scandinavia (25, 39), Netherlands (31). Fig. 22 translates as First Part of the East
Indies. Geogr. Map of ??]
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Plate 20. The compass card. North and East points. Northern nations

Fig. 1.1593-95. Pieter van den Keere fecit. Willem Barentzoen. Nieuwe beschryvinghe ende Cartboeck van de Midlandsche
Zee etc. [New description and atlas of the Mediterranean etc.] Amsterdam 1606. Dedication 1595. Left Majorka 1593,
top de custen von Barbarien tot Cabo Bojador ende voort aller Eylanden van Canarien 1594, - right zeecosten van Italien
(and on the Adria) to Corfu ende Cephalonia 1595, - bottom Zeecusten von Spaignen van ande Stadt Setubal anders S.
uves tot Cabo S. Vincent van dar tot de Strate; 1594. - SB. [islands and coastal areas in Spain, North Africa, Greece]

Fig. 2 a-b. 1593-95. Pieter van den Keere. As Fig. 1. Left next to Fig. 2 b North point, below Zeecusten van Cabo Dragonis
tot C. delle Melle 1593, [probably the coastal around Genoa]l- top as Fig. 1 right, - right as left.

Fig. 3. 1595? Judocas Hondius fecit, as Fig. 1 and 2 Compascaerte vande Fransche, Hispanische, Canarische ende geheele
Middelandsche Zee [’Compas map” = portolan chart of the French, Spanish, Canarian and entire Mediterranean] (A.
E. Nordenskiold, Facsimile Atlas page 39 calls this map: Almost unaltered copy of a portulan chart of the I4th century).

Fig. 4a-b. 1595? Judocus Hondius sculpsit, as Fig. 1-3. Left and right as Fig. 3; top and bottom Zeecusten beginnende
von Calis af door de Straet totsen Cabo de Gates - - oock de Barbarische custen tot voor by cabo de Tre force. [Coast
beginning from Cadiz through the strait to the Cape of Gata ... and from the Barbary Coast to the Cape of Tanger]

Fig. 5. 1595? Lithographer unknown. As Fig. 1-4. Left Cabo dagata tot de C. Martin, het eyland Yvica ende ooc de
Barbariszche custe van Caep de Hone tot de Stad von Alger etc. [again North African coast] top and bottom ltaliaensche
Zeecuste beginnende van't port Herculis tot C. delle Melle too etc. [Italian coast from Gibraltar to presumably Genoa]
- to the right Zeecusten van Italie beginnende mit Monte Argentato tot Napolis. [Coast of Italy from Mount Argentario
to Naples]

Fig. 6. 15957 As Fig. 5. Left as Fig. 5 right, - top, right and bottom Sicily, Malta, Tunis and south end of Sardinia.

Fig. 7. 1580? Joannes a Doetecum. L.J. Waghenaer. Nieuwe Spieghel der Zeevaert. [New Mariner’s Mirror] Top
left Camino - Montego, - top C. Finisterre - Camino? -- right tuszchen Douere ende Orfordt nesze, - below tuszchen
Pleymouth ende Porthlandt,-left below tuszchen Blacgney ende Scharenburch. [various stretches of the south coast of
England, starting from Dover]

Fig. 8 a-c. 1596. Petrus Kerius fecit. L. J. Waghenaer, Spieghel der Zeevaert [Mariner’s Mirror]; Amsterdam 1597. a
Zeecusten vant Nordelicxste deel van Norveghen, [Coasts of the most northerly part of Norway] Weroy - Candinos, - b
& ¢ Zuydtsyde ende de Oostsyde (of Ireland) Cabo vello of doude hoeck - Dublin ende Donalck. [southern and eastern
coast of Ireland]

Fig. 9-11. 1598. Baptista a Doetechum sculps. Gerrit de Veer, Amstelrodamensis. Caerte van Nova Zembla etc. [Map of
Nova Zembla etc.]

Fig. 12-20. From de Bry's Publications. Fig. 13. 1624. De Bry Neuwe landtaffel - -- Kunigreich Guiana von einem
Schiffmann so selbst mit her Ralegh der Fahrt gewesen. [by Theodor de Bry (1528-1598), this translates as: New map of
the kingdom Guyana (=South America) drawn up by a sailor who has personally sailed with Sir Walter Raleigh] Fig. 16.
1585, 1599? Die ander Schiffart Herrn Francisci Dracken in das Niedergingisch Indien Dominico [The other voyage of
Sir Francis Drake to the Indies] page 218. Fig. 18. 1624 Carthagena. Fig. 19. 1624. as Fig. 13. - CB and SB.

Fig. 21a-d. 1599. Richard Hakluyt. London. The principal navigations after A. E. Nordenskiold. Facsimile Atlas. - CB.
Fig. 22. 1730. Joseph Harris, London. A treatise of Navigation. - CB

Fig 23. 1795. Erick Klint. Map of the Paternoster Skiren in Sweden sea atlas by Gustav af Klint 1795-1816. - State
Navigation School.

Fig. 24. 1799? in Laurie & James Whittle: East India Pilot 1799. - State Navigation School. North and East points.

Fig. 25 a-b. 1799? Unknown. Dutch compass rose; in the wooden bowl is written in pencil, above J T A, below F F M.
below that Fahrd. 1799 August. Liibeck Dr. F. Schulze, Director of the Navigation School.

Fig. 26 a-b? 19th century? Rasmus Andr. Holm. Copenhagen. - Berlin. K.I.M. Black background, points white.

Fig. 27 a-b. 19th century. H. E. Holst. Copenhagen. - Berlin. K.I.M. J 23.
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Fig. 28. After 1782. Christian Lystrup. Copenhagen. The magnets of the compass card and their connection with the
card correspond to those indicated by Prof. Lous in 1782, but they are lighter; the card is only divided in degrees, O, S,
V [evidently: East, South and West in Danish] marked with letters. - Berlin K.I.M.

Fig. 29. 19th century. British compass card; background green. - Berlin K.I.M.

Fig. 30. 19th century. a-b. British compass card. - Berlin. K.I.M.

Fig. 31. 1895. George Wilson Heath. Crayford and London. Brit. Patent 6573 / 1895.

Fig. 32. 1879. Stephan Longfellow. Philadelphia U.S.A. D.R.P. No. 8649.

Fig. 33. 19th century. Unknown. German compass card. - Berlin. K.I.M.
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Plate 21. The compass card, coloured and black. Northern nations
Fig. 1. 1569. Gerhard Mercator (Cremer). Duisburg. World map. - Breslau City Library.

Fig. 2. 1570. Michael Tramezinus. Rome. Abraham Ortelius. Pyrrhus Ligorius Neapolitanus. (South Italy in the Gulf
of Tarent). The drawing is evidently made after a hanging (cabin) compass, as all eastern and western points are
interchanged; the draughtsman or copier may have had this pointed out to him, and has in his ignorance placed the Latin
abbreviation of North at the Eastern point, the others, clockwise, at the North, West and South point. It is questionable
whether the declination was observed there and entered correctly, that is whether it was really to the west, not to the
east. - CB and SB.

Fig. 3. 1583. Lucas Jansz Wagenaer van Enckhuysen. Spiegel der Seefart. Compass and Tafel der Getyden. [Mariner’s
Mirror. Compass and table of tides] - Colours after Speculum Nauticum. [Mariner’s Mirror] Amsterdam. 1591. - CB.

Fig. 4. 1587? 1608? Rumoldus Mercator? Gerhard Mercator? Jacobus Hondius. Large atlas. Planiglobes. - CB and SB.
Fig. 5. 1595. Jan Huygen van Linschoten, van Harlem. Itinerario, Voyage ofte Schipvaert; t'Amstelredam. Beschryvinghe
van de gantsche Custe van Guinea etc. [J.H. van L.’s Voyage, printed in Amsterdam. Description of the entire coast of
Guinea etc.] - CB.

Fig. 6. 1595. Baptista a Doetechum sculps. As Fig. 5. Map of Angra on Tercera 1.

Fig. 7. 1596. Arnoldus F. 4 Langren delineavit as Fig. 5. Southern Indian Ocean, south of Madagascar.

Fig. 8-16. 1626. Meester Joris Carolus. Stuyrman ende Caertschryver Enchuysen [Navigator and map maker at

Enkhuizen]. Nieuwe Pascaert van Islaent, Fretum Davids etc. [New nautical map of Iceland, Davis Strait etc.] The
Hague. National Archive.
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Plate 22. The compass card as map decoration, coloured. North and East
points. Northern nations and Turks

Fig. 1-5. 1601. Simon von Salinghen. Copenhagen. "Rechte Sche unde Landtcharte der Meerengen der Nor, Sw
unterliggenden en auff Ehre Rechte streckende unde polus hoechde. Dem durchlauchtigsten Grossmechtigsten Kiinnich
Christianus der vierte des Namens, Konnich zu Denmarken und Norwegen. - Minnen gnedichsten Herren zu Ehren
Gemacht durch Euer Kon. Mayn vnterdegnigsten Dienner. S.v.S. - Stockholm State Archives Skv. (Skokloster) Collection.
[This old-German text interspersed with Schiick’s explanations (not reproduced here) means: "Veritable sea and land
map of the straits and lands belonging to / bordering on Denmark, Norway and Sweden and lying on the same latitude.
Made for King Christian IV of Denmark and Norway by his servant Simon von Salinghen"].

Fig. 6-9.1732. Haggi Halifa. Kiatib Celebi. Djihan Numa. Constantinople. Fig. 6. Compass card with the Arabic markings.
Fig. 7. Surveyor's compass, only at N., E., S., W. Islamic markings. Fig. 8. Compass card with Italian (16) markings
written with Turkish letters. Fig. 9. Compass card, whose markings are French according to one source, but according to
another German, written with Turkish letters (? Turkish, translated into French resp. German?) - Berlin. Royal Library.

Fig. 10. Year? Draughtsman? Quadretto arabo antico. [antique Arab Quadretto] Venice. Palazzo ducale. L. Fincati. 10.

Fig. 11-14 as Fig. 6-9. Centrepieces - Fig. 15-18. North points. - Fig. 19-22. East points of compass cards in the maps of
this volume (The geographical resp. nautical adviser of Haggi Halifa were a French and an Hungarian renegade).
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Fig. 18. 1787. Ign. Lega. - Amsterdam. Dutch Museum for History and Art. - Wooden bowl. The earliest compass card I
know, in which North is also decorated with a wind-blowing head.
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Plate 23. The compass card. Southern and Northern nations

Fig. 1. 1500. Juan de la Cosa. Madrid, Museo Naval. According to Antonio Vascano: Ensaio Biografico del célebre navegante
y consumado Cosmégrafo Juan de la Cosa y description € historia de su famosa Carta Geografica. [Biographical essay on
the famous navigator and expert cosmographer Juan de la Cosa and description and history of his famous georgraphical
map] Madrid 1892, page 32 (page 64 French, page 100 English), this compass card was not drawn by the same hand that
executed the St. Christopher image, but by a more experienced one, and the image of Mary has been cut out of a paper
picture, pasted on the parchment and painted over in colours, to match the other parts (of the map).

Fig. 2. 1550? Diego Guttierez and Fig 3. 1581? Rodrigo Zamorano. According to Cesareo Fernandez Duro: La Marina de
Castilla etc. [The Castilian navy etc.] (Historia General de Espafia) [General History of Spain], Madrid 1894, between page
356 and 357: Rosa nautica [Compass rose] - CB [different in the figure: 1583]

Fig. 4. 1520-1550. Unknown draughtsman. Dresden. Royal Mathematisch-Physikalischer Salon. As Secret Privy Councilor
Prof. B. Pattenhausen, the Salon's Director, kindly informs me, Dr M. Geisberg, Assistant-Director at the Royal Collection
of Prints and Drawings in Dresden, said about this card: "North German, 1520-1550 (these are the earliest and latest dates
that I consider possible). Certainly not French or Italian; it is hard to decide whether the Netherlands may be considered;
I do not think it likely. Doesn't the 'R' give any indication? The lily has a shape that reminds one of certain Venetian
printers' vignettes (also Lyon), but this I consider of no importance". Prof. Pattenhausen adds: "The manuscript "Catalogus
Instrumentorum ad rem nauticam spectantium Musaei Regii Mathematici concinnatus” [Catalogue of the instruments
relating to navigation in the Royal Mathematical Museum], dated 1731, suggests that, together with other nautical
compasses listed but no longer in the collection, the compass to which this card belonged was also here, as that catalogue
lists: "A somewhat smaller nautical compass of the described type. The outer round wooden bowl is painted red and yellow
and is 6 inches in diameter, and also hangs in two brass bands. In the centre of the compass card is a picture of Mary with
the child Jesus".

The image of the card appears to be executed by wood-cut; red and yellow may have been the colours in which
Dutch (Ostende?) compass bowls were painted, whether German maritime towns (Danzig? Emden?) also used such
colours, heraldists may decide. The magnet (two wires, connected to the card by paper that has been pasted over, leaving
only the tips free), attached under the card with an easterly declination of around Y2 compass point, has the shape of Plate
5 Fig. 2; it would therefore be older than the description by Osorius. There is nothing to indicate that this magnet and the
paper that covers the entire underside of the card are not original.

Fig. 5. 1566. Christophorus Schissler faciebat Augustae Vindelicorum Anno Domini 1566. - Hamburg. MfKG. - This card is
painted (the contours of the "points" are engraved) on the inner side of a square compendium by Chr. Sch.; the corners are
filled with male heads, blowing wind in a peculiar manner; I omitted them, as I did not consider it possible to reproduce
them through lithography, especially litho-photography. The colour of the points left blank could no longer be determined,
the background of the rose is gilded, as is the entire plate, the compass seems lightly silvered. The incorrect positions of
ME = South, SE = North, OCC =West, Ort = East, and of the point for the position of the magnet's needle, correspond to
those on the base of the compass. This base appears to be a later addition; Schissler would surely have placed the markings
at the correct location. - Schissler seems to have set himself the task to give, as much as possible, different colours to the
consecutive "points." The letters in NE, E, SE, S, SW, W, NW are the initials of the Italian names for these compass "points."

Fig. 6. Before 1587. Unknown draughtsman. - Dresden. Royal Mathematisch-Physikalischer Salon. - This compass card
is placed in the compass of a very nicely executed, small compendium whose sides measure 77 mm and which contains
a sundial for solar and for so-called unequal, planetary hours, a geometric square, an altitude circle, a calendar and an
age of the moon scale. - The compass rose is very well preserved; the magnet has the same shape as that of Fig. 4 (that is
rhombus-shaped), but has been cut from a single sheet of metal, is not pasted over with paper and seems to be attached
with pins with a certain easterly declination. - Out of concern that I might somehow damage such valuable objects, I did not
dare, here as for the card Fig. 4, to determine exactly the degree of declination. - Director Prof. Pattenhausen writes: "The
instrument was already in the Dresden Kunstkammer in 1587, as it is mentioned for the first time in the first inventory list
of the Kunstkammer of that year. Indeed, this first record explicitly mentions that the instrument contains a "sea compass
disc". According to an inventory list drawn up in 1732, the instrument was a gift of Count Philipp zu Hohenlohe to the
Elector of Saxony, Christian I. - Also noteworthy is the division in half "points" and the figuring 1 to 16 in each quadrant.

Fig. 7-17. Year and draughtsman unknown. - Dresden. Royal Mathematisch-Physikalischer Salon. - Director Prof.
Pattenhausen kindly informs me about this: "These compass cards and base plates have been pasted into an old archival
volume of the Mathemathische Salon". - The drawings of magnets represented in Fig. 13-17 belong to compass cards that
are identical to Fig. 12, and therefore they have been omitted here; remarkable is their figuring, which follows the division
of the southern nations. I remember at times having seen decoratively crafted magnets in sundials. - Very striking in Fig.
7-11is the representation of East by the sun; until now, I only knew this from Giovanni Quintino 1532, see Plate 14 Fig. 2. - I
suspect that Fig. 7-17, and certainly Fig. 7-11, belonged to pocket compasses; for 12-17 this may be doubted; perhaps they
were inserted in the base of compasses (for sun-dials) or models for such. The incongruity, right and left, in the North and
South points is in accordance with the photographs of the compass drawings.
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Plate 24. Magnet. The compass card. North point. The compass bowl and
its suspension

Fig. 1. 1595. Jan Huygen van Linschoten van Harlem. Itinerario, Voyage ofte Schipvaert. t'Amstelredam. [J.H. van L.’s
Voyage, printed in Amsterdam.] -Arnoldus F. (F=Florentius) a Langren delineavit & sculpsit. [drawn and engraved by
A.F. a L.] - Affbeeldinge der custen des Landes genaempt Terra de Natal etc. [Depiction of the coasts of the land named
Terra de Natal etc.] S.E. of Natal. - CB.

Fig. 2. 1595 as Fig. 1. - Henricus F. ab Langren sculpsit. - Affbeeldinge der custen van Abex etc. in Mare Arabicum et
Indicum. [Depiction of the coasts of Abex etc. in the Arabian and Indian Sea]

Fig. 3- 4. 1666. Nicolas du Buc. Dieppe. He calls himself engraver, book-seller and printer, contained in G. Denys,
Dieppe. L'art de Naviguer perfectionné par la cognoissance de la variation de l'aimant ou Traicté de la Variation de
1'aiguille aimantée. [The art of navigation perfected by the knowledge of the variation of the magnet or Treatise on the
variation of the magnetized needle] - CB.

On page 13 of the work by Denys, this compass card is only steering rose, that is the division only shows entire "points";
on page 192 it is the inside of a "double rose," that is, on the relevant page of the book (here representing cardboard
or strong paper) is a compas card printed on the outside with point, on the inside with degree division, whose inner
diameter is exactly the same as the outer diameter of Fig. 3. The example of Fig. 3 is connected exactly centrically by
means of a thread to this outer (fixed) compass card, so that it can rotate centrically in the latter, and can be adjusted
to take into account the declination of the magnets, so that one sees to which correct course the erroneously indicated
traveled course corresponds. The North point of the fixed compass card is a reduction in size of that of Fig. 3. In all
degree divisions of this work, each fifth degree is characterized by a notably longer point, and each tenth by an even
longer one. The figuring is "in the same manner as that of an armillary sphere" 4 x 0--90, East and West 0, North and
South 9o0; at N, E, S, W is marked: true North, true East, true South, true West (literally: North of the world etc.)

Fig. 4. pages 18 and 72. The degree division for this compass card is figured threefold, between degree and point division
double 4 x 0-90, on the inside (at the point division) at East and West 0, at North and South 90, - on the outside (at the
degree division) at North and South o, at East and West 9o0. Between degree division and edge it is 2 x 0-180; at North
and South is marked 180, from North through West 9o to South 180 and from South through East 90 to North 180.

Fig. 5.1702. Aubin. Amsterdam. Dictionnaire de marine contenant les termes de la navigation et de 1'architecture navale.
[Maritime dictionary containing the terms of navigation and naval architecture] Chez Pierre Brunel, Marchand Libraire,
sur le Dam. [At P.B., book-seller on the Dam] - Boussole ou Compas de Route. Zee-Kompas, [Nautical compass] page
672. - CB.

Fig. 6. Mid-18th century. Johann Friedrich Endersch. Elbing. Compass card of a horizontal sundial. Magnet see Plate 5
Fig. 2. - M{KG.

Fig. 7. 1769. W. Falconer. London. An universal Dictionary of the Marine etc. illustrated. Plate II Fig. 19. - With the
exception of this North point, Gowin Knight's compass card and compass. - CB.

Fig. 8a-b. 1571. «H «G. - Dresden. Royal Mathematisch-Physikalischer Salon. - a. Diagonal view. b. Compass with 4
suspension rings. - Prof. B. Pattenhausen, Director of the Math.-Physik. Salon, writes: "The maker could be Hans Gobe
(also Gobell, Gebe), who was "physicks doctor" and personal physician of Elector August of Saxony. The compass has
no division, its case has the shape of a kettledrum more or less as Plate 9 Fig. 5". (O. Th. Olsen, Grimsby). (It is not
impossible that originally this magnificent piece had a compass rose instead of the simple small bar magnet. A. S.)

Fig. 9. 1702. Aubin. Amsterdam page 248. See Fig. 5. - CB.

Fig. 10-11. 1708. Johann Gaupp. Lindau im Boden-See. Gnomonica Mechanica Universalis oder Mechanische Sonnen-
Uhr-Kunst. [The art of mechanical sun-dialling] Chapter 15. Horol. III. - Joh. Spiegel sculp. in Lindau. - SB.
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Plate 25. Magnets. The compass card. Centrepieces. North and East
points

Fig. 1-2.1677. Claude Francois Millet Dechales de la Compagnie de Jesus; Paris. L'art de naviguer. Demontré par principes
et confirmé par plusieurs observations tirées de 1'expérience. [The art of navigation demonstrated by principles and
confirmed by several observations drawn from experience] - Fig. 2 cf. Plate 30 Fig. 2 also Plate 5 Fig. 30a. (Cabeus). - CB.

Fig. 3. 1677. As Fig. 1-2. Azimuth devices.

Fig. 4. 1689. C. de Bie; vossemariae. - 's Gravenhage. Royal Dutch Navy Ministry - This compass card was evidently
intended to be used in compasses of three diameters; according to their dimensions, one would cut off one or two
divisions. - Here approximately two-thirds of the original.

Fig. 5. 18th century. Unknown. The centrepiece was taken from the arms of the Dutch town Enkhuizen. The card is in a
double wooden bowl with gimbals and azimuth device. - Amsterdam; Dutch Museum for History and Art.

Fig. 6. Second half 18th century. Unknown. Venice. This card belongs to the hanging (cabin) compass Plate 30 Fig. 5 a-d;
consequently, the points of the eastern half are to the left, those of the western half to the right. It can clearly be seen that
they were skillfully cut out and exchanged, only they forgot to do this for the East point (here a forget-me-not tendril),
therefore the west is here specially marked, instead of the east, as is customary. - The magnet is positioned flat on the
card, it is pointed at its outer ends, a bit wider at the beginning of the point than at the ring for the cap, as Plate 6 Fig. 7,
it is however only attached to the card by virtue of its connection to the cap, not also by pins or screws at the ends, so it
could be adjusted for declination.

Fig. 7-12. Second half 19th century. C. Boosman. Amsterdam. Centrepieces North and East points of "schuyvenden" [=
Dutch for sliding] compass roses, that is, whose magnet or magnets can be adjusted; see Plate 30 Fig. 6. - The drawing
technique of the so-called lily of Fig. 11 is very old, it is also found in the maps in Lucas Jansz Waghenaer's sea atlases,
which were engraved in 1583 by Joannes a Doetecum and later. Leiden - Department of Verification of the State's
Navigation Instruments.

Fig. 13.1708. Johann Gaupp. Lindau im Boden-See. Gnomonica Mechanica Universalis oder Mechanische Sonnen-Uhr-
Kunst. [see Plate 24, Fig. 10-11] Chapter 15. Horolog. XI. Joh. Spiegel sculp. Lindau. - SB.
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Plate 26. The compass rose, centrepieces and North points, coloured and
black. Northern nations

Fig. 1. 1735. Berendt Burmester. Liibeck. Such a compass card is found there in a so-called crown compass of the
Shipmasters' Society, another one in a hanging compass with beautifully carved wooden bowl of the Museum of Liibeck
Art and Cultural History. Crown see Plate 31 Fig. 2.

Fig. 2. 1777. Jochim Burmester. Liibeck. Navigation School; it is the upper compass card of the hanging compass with
beautifully carved wooden bowl, whose lower compass card is that of Borg Mary. See Plate 28 Fig. 3. The prongs at the
North and South end are the exposed ends of the magnet wires.

Fig. 3. ? Iver Jensen. Copenhagen. As Fig. 4. Bowl- and crown compass. See Plate 31 Fig. 11.
Fig. 4. ? Hans Peter Hanssen in Flensburg. In one of the crown compasses of the Flensburg Museum. See Plate 31 Fig. 9.

Fig. 5. 1732. Samuel Sandberg a Liibeck. Centrepiece of the compass card of a compass with wooden bowl in the Museum
for Liibeck Art and Cultural History.

Fig. 6. 1765. RasmusKoch. Copenhagen. Crown compass of Capt. C. Berg, Stollig (anchorage berth) near Apenrade, -
others in Denmark and Sylt. - Pictures in the points like this Plate Fig. 3. - Magnets various as Plate 5 Fig. 24, Plate 6
Fig. 6 (H. P. Iversen) and Plate 30 Fig. 4. - On Sylt the upper side is also a compass card: black background with white
points, of which only: NE, East, SE, South, SW, West and NW prongs; the so-called lily also white with black lines and
in the upper part R. K. Around the centrepiece: Rasmus Koch Kigbenhavn. The centrepiece: an Eva holding with her
right hand a net behind above her head, with her left hand its outer end, both to the right and left of her a fish, in the
background an old-fashioned fully rigged ship, right a mountain landscape. For the ornament cut in the glass bowl, see
Plate 32 Fig. 6.

Fig. 7. ? (Iver Jensen pasted over it) Johann Philip Weilbach. Kigbenhavn. Centrepiece and North point of a bearings
compass card without point division marked 4 x 0-90° East, South and West (V). The compass has, instead of a bowl, a
square box with bearings windows and diopters (collapsing sideways); on top also telescope bearings. - Denmark.

Fig. 8. 1834? August Augsburg. Kiobenhavn. Centrepiece and North point of a bearings compass card without degree
division. 4 x 0-90° (marked E, S, W (V)). The compass in question also has instead of a bowl a square box with bearings
windows; on its top diopters, connected with a rule (alidade). - Denmark.

Fig. 9. ? T. A. Bang. Kiobenhavn; belongs to a compass with wooden bowl of the Museum for Liibeck Art and Cultural
History.

Fig. 10 a-b? H. H. K6hn. - Liibeck. Museum for Liibeck Art and Cultural History. (Centrepiece. North and East point).
The museum also owns a copper-plate and the stone with which such cards were printed.

Fig. 11. ? H. H. Kohn. Liibeck. Centrepiece and North point. Museum for Liibeck Art and Cultural History.

Fig. 12. Late 18th century? Early 19th century? Pieter Noordbergh. Jr te Rotterdam. The magnet is similar to Plate 5 Fig.
24 or Plate 6 Fig. 11. The compass is a glass hanging compass. - Amsterdam. Dutch Museum for History and Art.
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Plate 27. The compass card. Centrepieces, North and East points. Pins
and caps of crown compasses, coloured and black. - Northern nations

Fig. 1. 1784. Gerhard Andreas Pohlmann. Hamburg. Crown compass. See Plate 32 Fig. 2. - Altona; Museum.

Fig. 2. ? P. Cramer. Hamburg. Crown compass. Upper card of the rose of which Fig. 6 is a part. Over the name and the
centrepiece was pasted that of Johs. Wilh. Meyer. - Formerly Altona, Museum, now Hamburg, MfHG. Crown see Plate

32 Fig. 0.

Fig. 3. 1766. Nicolaes Linnich. - Altona. Museum.
[In the plate the figure numbers 3 and 4 are interchanged.]

Fig. 4. 1787. F. Meyer. Gliickstatt. Property of the medical doctor and royal district physician Dr. A. Halling, Gliickstadt,
whose great-grandfather made this crown compass; on loan to the Royal Oceanographical Institute (K.I.M.), Berlin. - To
correspond to the hour division, there must formerly have been a gnomon on the cap; for it is very doubtful that this
compass card was meant to be on sale to mines. Crown see Plate 32 Fig. 3.

Fig. 5. ? J. P. Toode, sail and compass maker, Hamburgerberg (now St. Pauli). - MfHG; deposited by Capt. Espe.

Fig. 6. ? Johs. Wilh. Meyer. Hamburg. Crown compass. Centrepiece and North mark. These belong to the lower compass
card of the same rose as Fig. 2; the pictures are the same as on that one. MfHG.

Fig. 7. 1832. C. F. Petersen. Compass maker, Hamburgerberg. This centrepiece was pasted on that of a second compass
card by Linnich (Fig. 3), that belongs to the crown compass of Capt. Clemenz. - Altona, Museum.

Fig. 8. ? Hans Matthias Maas. Hamburg. Centrepiece. - Flensburg, Museum.
Fig. 9 a-c. ? J. C. H. Scheffler & Sohn. Hamburg. Centrepiece, North and East point. MfHG; deposited by Capt. Espe.

Fig. 10 a-c. 1839. J. Stehr. Altona, Elbstrat. Centrepiece, North and East point of the same compass card in wooden
bowl. - Altona, Museum.

Fig. 11 a-b. ? H. Petersen. Altona. North and East point of the same compass card in wooden bowl - Altona. Property of
Director Prof. Dr. Lehmann.

Fig. 12-14. Pin and caps in the crown compasses resp. cards of Fig. 1 and 2.

Fig. 15-17. Pin and caps in the crown compass of Capt. Clemenz and of Fig. 3.
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Plate 28. The compass card, centrepieces, North and East points,
coloured and black. Northern nations

Fig. 1. ? Unknown. Munich. German Museum for Masterworks of Science and Technology. See Plate 32 Fig. 1 a-b.

Fig. 2. 18th century, first half ? Pieter Jacobze van der Lanen. Rotterdam. - Berlin K.I.M. Bowl and pin see Plate 31 Fig.
5 a-b.

Fig. 3. ? 18th century. Borg Mary. Instrument Maker at the Hermitage Bridge. London. This is the lower compass card
by Jochim Burmester. Liibeck 1777. - Navigation School Liibeck. Bowl see Plate 31 Fig 4.

Fig. 4. 19th century? J.W. Moller. Ténning. Part of a print from a copper-plate in the possession of the Museum at Altona.
Fig. 5. Before 1818. Unknown. Barth. Part of a print from an expertly engraved copper-plate in the possession of the
MfKG in Hamburg; deposited by the navigation teacher Mr. Skalweit, Barth, Pomerania. The plate comes from the
estate of the navigation teacher Steinort in Barth; as the ship shows the Swedish flag, this must have been made before
1818; in that year the relevant part of Pomerania became Prussian.

Fig. 6a-b. ? Mid-19th century? Unknown. (D. Filby. Hamburg?) North and East point. - Altona. Royal Navigation School.
Fig. 7a- b. ? Mid-19th century? As Fig. 6a-b. - Berlin. K.I.M.

Fig. 8 a- c. Early 19th century? Matthew Wardell, near Shadwell Dock. London. Centrepiece, North and East point, cap
- Altona, Museum. Crown see Plate 32, Fig. 7.

Fig. 9 a-c. ? Pieter Noordbergh in Rotterdam. Centrepiece, North and East point. - Liibeck, Shipmasters' Society.
Fig. 10. ? 19th century. Second half or last third. C. Plath. Hamburg. - Berlin K.I.M.

Fig. 11. 1894. E. A. Sckell. Stettin. D.R.P. No. 79,894. Drawn after a compass card, kindly deposited by Mr. E. A. Sckell
himself.

Fig. 12. First half 18th century. This magnet belongs to the compass card of a sundial; it is composed of two strips of
metal, positioned on their side (vertically); measurements 63 x 39 X 7 X 0,34 mm; it is connected to the compass card
with an 110 westerly declination. - Property of Dr. J. Drecker, Professor at the the Ober-Realschule mit Reform-Real-
Gymnasium in Aachen.
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Plate 29. The compass card to navigate by degrees, traverse boards
Fig. 1. 1884. Sir Wm. Thomson. Lord Kelvin. D.R.P. No. 31,423.
Fig. 2. 1892. J. Bortfeldt. Hansa Vol. 29, No. 16 and following. Division of the right angle in 10 points each of 9°.

Fig. 3. 1895. Postel Vinay. Paris, belongs to a Thomson-card with 8 magnets.- Berlin. Nautical Dept. of the Imperial Navy
Office.

Fig. 4. 2nd half 19th century. British compass card; as centrepiece an hour division 2 x 12 and point division 4 x 8.

Fig. 5. 1902. Nautical Dept. of the Imperial Navy Office. Design. - Marine-Rundschau [Navy Panorama, a journal] 14.
1903. I. page 84.

Fig. 6. After 1900. (1904?) Heath & Co. Ld. London and Crayford. Catalogue of Heath & Co.; enlarged.

Fig. 7. 1898. G. B. Magnaghi, Vice-Admiral. La Bussola a Liquido della R. Marina [The liquid compass of the Royal
Navy]; Fig. 4. Genoa; Hydrographic Office.

Fig. 8. 1908. Siemens und Halske. Berlin. - Marine-Rundschau 19 I. page 478.

Fig. 9. 1901. Hydrographic Office. U.S.A. Navy. Capt. C. C. Todd. Bureau of Equipment. Washington D.C. - Pilot Chart
of the North Atlantic, February.

Fig. 10. 1908. U.S.A. Navy Service (Ritchie. Boston U.S.A.) - Bureau of Equipment.

Fig. 11. 19th century. Traverse board. Peg compass with log speed record board; probably made by a Dutch ship's
carpenter. - Beach find from Sylt; donated by Ms. Meier from Braunschweig to the MfKG, Hamburg.

Fig. 12. 19th century. Traverse board. Peg compass with log speed record board; probably made by a Swedish ship's
carpenter. - Stockholm. Nordic Museum. Meddelanden fran Nordiska Museet [Communications from the Nordic
Museum] 1899 och [and] 1900. - (After J. Warncke's publication in Liibecker Blitter 1910).
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Plate 30. Magnet. The compass card. The compass bowl

Fig. 1. 16th century. Unknown. Dresden. Royal Mathematisch-Physikalischer Salon. The Director Prof. B. Pattenhausen
most kindly informs me: "The large box compass with a 115 mm diameter case, made from fire-gilded brass, bears no
maker's marks; it may have been created in the 16th century. The compass itself is suspended in a three-ring system.
The silvered bottom plate of the compass is divided in 4 x 90 degrees, the figuring runs within the division from right to
left (from East and West to North and South), and also from left to right (from North and South to East and West). The
compass has above the glass cover a second division ring, that can be rotated, with opposite each other two small index
points; it bears the same quadrant division and figuring as the inner ring. It seems possible that this compass was used
for measurements in mining." For view from above and vertical section see Plate 33 Fig. 1 a-b.

Fig. 2. 1666. G. Denys. Prétre Pilotte Hydrographe de sa Majesté [Priest hydrographic pilot of his Majesty]; L'art de
naviguer. [The art of navigation] Dieppe, Chez Nicolas de Buc Graveur, Libraire & Imprimeur. [At N.d.B., engraver,
book-seller and printer] - Denys states that this magnet is mentioned by Fournier, but against that cf. Plate 5 Fig. 32 and
Fig. 30 a (Cabeus). - CB.

Fig. 3.1666. Nicolas Du Buc; Graveur, Libraire et Imprimeur. Dieppe. - This compass card is found as third in G. Denys,
L'art de naviguer (CB.) - This compass card is again the inner one of a "double rose" (cf. Plate 24 Fig. 3) on pages 122
and 167 of the work of Denys, - but here, apart from the point division of this movable card, is also supplied a degree
division, so that the degree points border on those of the fixed card. The figuring is equally 4 x 0-90, at East and West
0, at North and South 90; the North point is here and on the fixed card once again a reduction of the North point of the
point rose. Between the degree division and the latter is a free space, with in it: declination North, - East, - South, - West
(literally North of the magnet etc.). The fixed card is also on the inside divided into 360° figured 4 x 0-90, from East and
West 0 to North and South 90, between the inner division and the edge is a small space with division in 32 points: NE,
SE, SW, NW somewhat emphasized, at N, E, S, W is again indicated: true North, - East, - South, - West (literally North
of the world etc.)

Fig. 4. 1740? Possibly earlier. Unknown. Sylt. Mr. C. Jérn, a teacher from Archsum on Sylt, informs me: "This rose is
the upper of the compass card, whose magnets are visible here; for the centrepiece of the lower rose, see Plate 28 Fig.1.
Fortuna's pennant is the Dannebrog, the flag of the ship is also Danish; the sky is clear. Around the centrepiece are three
circles, the inner one is marked Kos: / OPN / J. / Kjgbenhavn. [for lay-out see text], the middle one is empty, the outer
one reads: Jeg Haaber Wed Froen og Kjaerlighed praegtig At Fortunae kommer Fra Gud Almaegtig, which translates
as: "I hope with belief and love, that Fortuna (= fortune) comes from God almighty". - (The division is as Plate 28 Fig. 1,
only) "the images are from NE and East alternately a ship and a woman, the ships with the top of the mast, the women
with their head directed towards the top". (The lily, judging from Mr. Jorn's pencil drawing, appears to be similar to
that of Plate 28 Fig. 1, only that one has a mark B.) "The compass is a hanging (cabin) compass with glass bowl depth 9
cm; the lid is a wooden ring, 6 cm wide, with glass cover. The suspension ring is made of a 1 cm wide hoop (!), as is the
suspension brace (curved in loops); both are painted green, the upper half of the wooden ring red, the lower one gold
bronzed. There is no decoration or year on the entire device. The compass originates from a captain or shipmaster, who
sailed in the period 1740-1756 for a shipping company in Eckernfoérde, previously from Copenhagen, but there are no
notes available on this".

Fig. 5 a-d. 18th century, last quarter. Unknown. Italian metalwork. In the side of the bowl alternately two crossed anchors
and two gun barrels, see Fig. 5b; c is the nut of the pin, d shows the decoration of the edge of the bottom glass. - The
cone [the German word “Zapfen” can also mean pivot or tenon or peg; even cone in botanical sense, like fir cone, - but
not acorn; please refer to illustration] visible above the pin is of wood and somewhat hollowed out beneath; its aim is to
prevent the compass card from falling off the pin in the event of strong disruptions (gunfire); nowadays they use brass
pins for the purpose. The inside of the bowl is painted matt white. Originally there must have been a glass cylinder inside
the bowl, to keep out dust, moisture and draught. The rose is Plate 25 Fig. 6. - The compass is a hanging (cabin) compass,
and was probably a gift of honour to a warship or a naval officer. - MfKG.

Fig. 6. Second half 19th century. C. Boosman. Amsterdam. Lower part of a "schuyvende" [Dutch for sliding] compass
card, that is whose magnets can be adjusted according to the declination; that is why on top is written N. Oostering and
N. Westering for easterly and westerly declination, at the edge the degree division and in the centre of the outer magnet
connections the pointers. The black strips in the southern part represent cut-outs in the compass card, presumably to
observe the position of the magnets from above. Cf. Plate 25 Fig. 7-12. - Leiden. Verification of Naval Instruments.

Fig. 7-9. 1907. Carl Bamberg, Friedenau-Berlin. - Fig. 7. New large silvered compass card for the trial compasses. Model
1907. Fig. 8. Azimuth compass card, on the edge dots corresponding to "full points". Fig. 9. Steerage compass card, on
the edge similar dots; cf. Plate 29 Fig. 5 and 8. - Marine-Rundschau Vol. 19, Nr. 4. April 1908 page 477 - CB.
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Plate 31. Peg compass. Bowls for hanging (cabin, crown) compasses,
coloured

Fig. 1. Late 17th century. Peg compass. Unknown, probably a ship pulley turner in Liibeck. - Liibeck; cf. J. Warncke: Ein
sogenannter ,,Pinn" Kompass im Museum fiir Liibecksche Kunst- and Kulturgeschichte, [A so-called pen compass in the
Museum for Liibeck Art and Cultural History] Liibecker Blitter 1910. (The oldest mention I know of this navigational
toolis in Desroches (Officer of the King’s ships), Dictionnaire des termes propres de Marine. [ Dictionary of terms relating
to the navy] Paris 1687, page 457. Renard. - CB)

Fig. 2. 1735. Berendt Burmester. Liibeck. Crown for the hanging compass in the Liibeck Shipmasters' house. - The
compass card see Plate 26 Fig. 1.

Fig. 3 a-c. B. Burmester. Liibeck. Wooden bowl and pin for the hanging compass by B. B. in the Museum for Liibeck Art
and Cultural History, with the same compass card as Fig. 2.

Fig. 4 a-b. 1777. Jochim Burmester. Liibeck. Wooden bowl for hanging compass with upper compass card by J. B. (see
Plate 26 Fig. 2) and lower by Borg Mary see Plate 28 Fig. 3. - Liibeck Navigation School.

Fig. 5 a-b. First half 18th century. Jacobze van der Lanen. Rotterdam. Wooden bowl and pin for hanging compass. -
Berlin. K.I.M. - The compass card see Plate 28 Fig. 2.

Fig. 6. 18th century. Pieter Noordbergh. Rotterdam. Edge decoration on the hanging compass (glass bowl) by P. N. see
Plate 28 Fig. 9 a-c. Liibeck Shipmasters' Society.

Fig. 7. 1765. Rasmus Koch. Copenhagen. Decoration of the glass bowl for the crown compass by R. K. see Plate 26 Fig.
6 and this Plate Fig. 11.

Fig. 8 a-b. Unknown. Glass bowl and dome with iron ! band and hanger. The compass card is the same as that in the
Hamburg MfKG (see A. Schiick: Alte Schiffskompasse etc. [Old nautical compasses etc.] 1910. Plate 1 Fig. 1), only better
painted (background of decoration blue) and the name tag has C. K. 1830 pasted over it. The flag of the ship is here
Danish. - Flensburg, Museum - This card has two parallel magnet bars, one on each side of the cap, positioned flat.

Fig. 9. 1798? Hans Peter Hanssen in Flensburg. Glass bowl and crown to the compass card Plate 26 Fig. 4. Magnets as
Fig. 8. Flensburg, Museum.

Fig. 10 a- b. Crown compass at the time belonging to Capt. Clemenz, Sylt, who was in charge of a ship of the Danish East
Indian Company. Compass card by Nicolaes Linnich, Altona, 1766. see Plate 27 Fig. 4, with pasted over its centrepiece
C. F. Petersen 1832. See Plate 27 Fig. 7. - Altona, Museum.

Fig. 11 a-b. 1801 ? Iver Jensen. Copenhagen. Glass bowl and crown for compass rose 1.J. See Plate 26 Fig. 3. - Magnets
as Fig. 8. - Flensburg, Museum.
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Plate 32. Frame, bowl and crowns for cabin (hanging) compasses

Fig. 1 a-b. Unknown. Chased bronze frame with brass bowl. Compass card see Plate 28 Fig. 1. Magnet See Plate 6 Fig.
12. - Munich, German Museum for Masterworks of Science and Technology.

Fig. 2. 1784. Bowl and crown to compass card Pohlmann. Hamburg. Plate 27 Fig. 1. The legend reads: Anna Margaretha
Dultzen. Anno 1784. - Altona, Museum.

Fig. 3. 1787. F. Meyer. Gliickstatt. Bowl and crown to compass card. Plate 277 Fig. 3. - Berlin. K.I.M.
Fig. 4. Unknown. Iron! crown without bowl. Altona, Museum.
Fig. 5. Unknown. Crown and bowl in the Hamburg MfKG; crown without bowl in Altona, Museum.

Fig. 6. 1765. Rasmus Koch. Copenhagen. Decoration (here reduced) cut in the glass bowl; of the lower coloured compass
card see centrepiece and North point Plate 26 Fig. 3 and 6. The crown appears similar to Fig. 11 a of this Plate. Sylt.

Fig. 7. Early (?) 19th century. Matthew Wardell. London. Crown without bowl. This crown is surely made in Britain,
as four of the decorations recall the 3 ostrich feathers in the Arms of the Prince of Wales. - A very similar crown, also
without bowl, is shown by Thomas Riley Blanckley in A naval expositor. London 1750, page 41 under Hanging Compass,
only the diadem resembles more that of Plate 31 Fig. 10a. To this is noted: Flag Officers are generally furnished with
them to hang them in their great Cabins. - Falconer: An universal Dictionary of the Marine etc. London 1769. Plate 8
Fig. 22 also has a very similar compass; it is lacking in the 1815 edition. - The crown of Blanckley is also given by Johann
Hinrich Roder in: Allgemeines Worterbuch der Marine. [General dictionary of the navy] Hamburg Vol. IV Plate C, Fig.
641. Centrepiece see among others Plate 28. Fig. 8 a-c - Altona, Museum.

Fig. 8. Unknown. Bowl of a crown compass, which belonged to the commander of a Hamburg Greenland vessel (whaler);
this is evident from the indication 'Commandeur’, the Hamburg flag and the whale tail hammered to a pole mid-ship.
- The crown resembles that of this Plate, Fig. 3, it is also held by an anchor-arm putto. Compass card like that in the
Hamburg MfKG (see A. Schiick, Alte Schiffskompasse etc. 1910. Plate 1, Fig. 1). - Flensburg, Museum.

Fig. 9. ? P. Kramer-Meyer. Hamburg. The upper compass card see Plate 277 Fig. 2, centrepiece and North point of the
lower one, see Plate 27 Fig. 6. - Museum of Hamburg History.



84

,ﬁim Der Kompass. Der Kompasskessel (Die -dose) und sein (ihr) Gehange. Tafel 33.

18 Jhdr
2 Malfre

Unbekannt Dresden

Fig 5.

= Hliik:
"| ; i
T =T

Diuzh wyon Sabr, Simar, Hamburg &



85

Plate 33. The compass bowl and its suspension
Fig. 1. 16th century. Unknown. Oldest, resp. second oldest known cardanic suspension (3 suspension rings) of a
compass (magnet without card); degree division on the bottom as well as on the rotatable lid. Dresden Mathematisch-
physikalischer Salon. (Prof. Ernst Mayer; Fiume. Mitteilungen aus dem Gebiet des Seewesens. [Communications on
maritime affairs] [Pola VII. 1879). See Plate 30 Fig 1.

Fig. 2. 1607. Bartolomeo Crescentio. Roma. Nautica Mediterranea. - CB.

Fig. 3. 1609. Barents Evertz Keteltas. Amsterdam. Het Ghebruyck der Naeld-Wijsinge tot dienste der zee-vaert. [see
Plate 5, Fig. 28] Univ. Library Leiden (SB)

Fig. 4. 1643. Georges Fournier. Paris. Amplitude compass. Hydrographie etc. - CB.

Fig. 5 and 6. 1750. Gowin Knight. (John Smeaton) London. Transactions Royal Society Vol. 46 No. 495 XVIII and XIX.
pages 505-517. (Fig. 6 Underside of the compass card). - CB.

Fig. 7. 1773. Christian Karl Lous. Copenhagen. Azimuth compass. Tentamina ad Compassum perficiendum [Trials on
the improvement of the compass] Copenhagen and 1782. Theorien af Styrmands-Konsten. [Theories on the art of the
steersman etc.] Copenhagen. - CB.

Fig. 8. 1789. Kenneth Mc. Culloch. London. An account of the new improved sea compasses. - CB.

Fig. 9. 1789. The same. Azimuth compass. - CB.

Fig. 10. 1853. William Walker. Commander R.N. Plymouth. The Magnetism of ships and the Mariners Compass. - CB
and Berlin K.I.M. (The compass itself).

Fig. 11. 1859. Paul Cameron. Glasgow. The variation and deviation of the compass rectified etc. - CB.
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Plate 34. The compass bowl and its suspension

Fig. 1 a-b. 1854. John Gray. Liverpool. Double bowl. Rubber strips and springs as partial suspension for compass bowl
and support of the compass pin. British Patent 1884/1854.

Fig. 2a-b. 1875. Mayes. Captain R.N. London. Rubber strips as partial suspension. Mitteilungen aus dem Gebiet des
Seewesens. Pola III. No. III-IV, pages 128-131 and Prof. Dr. E. Gelcich; Lussin piccolo [= a place-name] in: Central-
Zeitung fiir Optik und Mechanik [Journal for Optics and Mechanics] VI No. 14. 1885 July 15, page 162.

Fig. 3. 1879. Stephan Longfellow. Philadelphia U.S.A. Innovations to nautical compasses. At the end of the neck is a
sphere, which can be filled with shot as desired. D.R.P. No. 8649 Class 42¢, Group 33 I.

Fig. 4. ?? (John Smeaton 1750?). Section view of the use of knife-edges instead of tapping [again this ambiguous word
'Zapfen', cf. Plate 30. Fig. 5] of the rings to reduce friction.

Fig. 5 a-c. ? (Around 1880?) Carl Bamberg. Berlin. Azimuth compass in a rotatable fork (on tripod) with mechanism
to arrest the compass in the fork. - Handbuch der nautischen Instrumente des Hydrographischen Amtes Kaiserlicher
Admiralitat Berlin [Manual of the nautical instruments of the Hydrographic Office of the Imperial Admiralty] and Carl
Bamberg's price list no. VIII.

Fig. 6. ? 1906. ? George Wilson Heath. London and Crayford. Compass with knife-edges in the suspension and separate
oil container instead of lead weighting. Catalogue sent by the firm. See Plate 37 Fig. 1.

Fig. 7. ? Hughes & Son. London. Compass with 2 rings, attached to the inner ring by means of rubber strips. German
catalogue. O.A.L. [=?]

Fig. 8. F. 1-5. 1880. Duncan Mc. Gregor. Liverpool. Double bowl; the outer one is suspended in 2 rings of which only the
outer one is attached to the binnacle by means of rubber strips. (F. 4-5). Inner bowl and magnets of the compass card

supported by springs (F. 1-2). British Patent 2392/1880.
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Plate 35. The compass bowl and its suspension

Fig. 1. Around 1880? Carl Bamberg. Berlin. Side view of a compass in suspension of 2 rings, of which the outer one
is attached to the binnacle by means of rubber strips. Handbuch der nautischen Instrumente des Hydrographischen
Amtes Kaiserlicher Admiralitit [see Plate 34, Fig. 5] and Carl Bamberg's price list No. VIII.

Fig. 2 a-e. 1876, 1879 and 1884. Sir William Thomson (later Lord Kelvin) Glasgow. The ring is suspended with chains,
attached on knife-edges, from a wire halter, which rests on ball joints of the binnacle; in the bottom of the bowl a
container with castor oil. 1884. D.R.P. No. 31,423.

Fig. 3 a-c. 1890. Frederick William Smith and George Wilson Heath. London: a: The (spirit-, floating-) fluid compass
is suspended from the suspension ring by springs; b-c: instead of the springs, the bowl swings with a conical tip in a
bearing, that rests on a fusee, attached to a suspension ring. British Patent No. 4815/1890.

Fig. 4a-d. 1890. Sir William Thomson. Glasgow. Knife-edges on the bowl (a); the outer ring swings with knife-edges in
hangers (b), which are attached to brackets; these rest on rods, fitted with springs at their lower end (c), that slide into
tubes of the binnacle (a, c-d). British Patent 8959/1890.

Fig. 5 I-IV. 1891. William David Whyte and James Thomson. Glasgow. Double bowl, the inner connected to the outer by
means of flanges and springs. I and II. The suspension ring of the latter swings on knife-edges in another ring bearing,
which is connected to a case in the binnacle. These rods are passed through a reinforcement of the casing (I and III). If
the binnacle is too small, case and rods are omitted and the ring bearing is suspended on four chains, which are attached
to the binnacle. (IV). British Patent 17,699/1891.

Fig. 6. 1893. William Thomson, Lord Kelvin, Glasgow. The compass bowl swings on knife-edges in the suspension ring,
which hangs on knife-edges in eyes of the springs (b), that are screwed to brackets, which as in the 1890 patent rest on
sliding rods. British Patent 24,841/1893.

Fig. 7 a-c. 1899. Hinrich Bruns. Bremen. Adjustable auxillary steering point. D.R.P. No. 110,181. Class 42 c¢. Group 33 L.
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Plate 36. The compass bowl and its suspension (springs)

Fig. 1. FI-FVII. 1895. William David Whyte. Glasgow. The lower part of the bowl consists of corrugated iron (FII) or has
protruding strips (FVII) to prevent the partial oil filling from "going into a skid". The suspension ring of the compass is
suspended from a wire halter not only by springs (FIII) but is attached to this by more springs (FII and FIV), and the
halter can also be connected to the binnacle by means of springs (FV). British Patent 24,917/1895.

Fig. 2. FI-FII. 1899. John David Castle. Hull. The suspension ring rests in a bracket, which is suspended from rope ends
made of gut strings or other elastic material; these are connected by springs to screws; to give these screws a hold, a
frame positioned on the binnacle is provided. British Patent 182/1899.

Fig. 3-6. 1901. John Clark Dobbie. London. The suspension ring is connected by means of chains to swan-neck holders,
which rest inside a duct on springs; these latter are attached arch-shaped to a block of the binnacle. Fig 4. The vertical
springs rest on the binnacle itself. Fig. 5. Around the lowest part of the compass bowl a pipe has been fitted, which is half
filled with a viscous oil. Fig. 6. Steering point for a (floating) compass, whose compass card is considerably smaller than
the inner diameter of the bowl. British Patent 8305%*/1901.

Fig.7.1902. Lord Kelvin of Largs, Francis Wood Clark, Kelvin & James White. Glasgow. The binnacle has been fitted with
a plate with flanges, through which are passed screws, from which horizontal springs are suspended with their one end,
whilst their other ends are connected with a plate, which supports a chain link and attached to that a correspondingly
cut-out plate, in which the suspension ring swings on knife-edges. British Patent 22,031*/1902.

Fig. 8 FI - FVIL. 1906. Wm. David Whyte. Glasgow. FI. Side view of 4 springs, carrying the suspension ring; the springs
are screwed to a flange attached to the binnacle. FII. The same mechanism seen from above. FIII. The suspension ring is
supported only by a spring. FIV. The spring of FIII is made shorter and hangs in three other springs. FV, FVI and FVII.
Hooks and plate (seen from the side and from above) with which in FIIT and FIV the support of the suspension ring
extends to beyond the centre of the horizontal spring. British Patent 4885/1906.

Fig. 9 a-b. 1906? James Clark Dobbie. London. The supports of the suspension ring are connected to short vertical
springs. - Session of the Institution of Naval Architects 1908 April 10.



92

;ﬂ.ﬁﬂx Der Kompass. Der Kompasskessel. (Die -dose) und sein (ir) Gehdsge: dr Schwimm (Plssigkefty, Sprl)- Kampase Tafel 37.

= O
Figy | Tompasslose.  Figne

Fig:i-Fig.a Hagzanith* / Lengon, Crayford.
GeargeWiison Heath®

R L T e Y
B

- o om —

Vgrsailles

-

Wiltlarm David Whyte. Glasgow. Berlin-

Carl Bamberg i J

Dregh won Gebe. Billed, Hamburg @



93

Plate 37. The compass bowl and its suspension. The floating (spirit,
liquid, fluid) compass

Fig. 1. Fig. 2 a, B, y. F. 3 I-II. 1906. George Wilson Heath. London, Crayford. Fig. 1. Side view of the Hezzanith compass
bowl. Diagonal view see Plate 34 Fig. 6. Fig. 2a Side view of the springs and the support for the suspension ring. y. The
same seen from above. 3. Connection of the springs with the binnacle. Fig. 3 1-2. Section (1) and side view (2) of the
screw knob that keeps the lid of the compass on the bowl. British Patent 15,882/1906.

Fig. 4.1-V. 1908. William David Whyte. Glasgow. A variation of his spring suspension of Plate 36 Fig. 8 FIII. Here I is the
suspension seen from the centre of the compass; the support of the spring attached to the binnacle. V is a vertical section,
directed through the centre of the compass. The bearings of the knife-edges of the compass and the suspension ring, if
desired also of an outer ring, equally rest on springs. III is such a bearing seen from above. British Patent 5068/1908.

Fig. 5. I-II. John Clark Dobbie. Glasgow. Arrangement for illumination of the compass from beneath, allowing
illumination of any chosen part of the card with the aid of a diaphragm and the light tube g, which can be adjusted by
means of the cogged ring. IT is a form of diaphragm (a) seen from above. British Patent 20,563/1909.

Fig. 6. 1910. John Clark Dobbie. Glasgow. The motions of the compass are to be dampened by 2 or 4 weights; these hang
in ducts from ropes that are pulled over rollers to the opposite side of the compass and attached there. British Patent

2277/1910.

Fig. 7. 1909. Louis Dominique Joseph Armand Dunoyer. Versailles. This is something between dry (air) and floating
compass. The support of the pin ends in a cylindrical container, that is partially filled with a fluid of high density
(mercury); the cap has a float and a stone with two pans, in the upper one of which the Thomson card on a bracket acts
on a second pin. British Patent 18,615/1909 also Revue Maritime et Coloniale [Maritime and Colonial Review] ; Paris
1910. Vol. CLXXXV L. 584. May.

Fig. 8a-b. 1793. Christian Carl Lous. Copenhagen. Floating compass. Attached to the card are 4 "rudders" (see b), the
bowl is filled with water or a mixture of water and alcohol so far that the rudders are half immersed. - Trials and

Proposals etc. German translation Kiel 1795. - CB.

Fig. 9. ? Dent. London. Floating compass. - Handbuch der Naut. Instrumente etc. Hydrographisches Amt der Kais.
Admiralitat Berlin [see Plate 34, Fig. 5].

Fig. 10. 1879. Carl Bamberg. Berlin. Floating compass; as Fig. 9

Fig. 11. 1890 and 1901. Carl Bamberg. Berlin. Floating compass; as Fig. 9
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Plate 38. The floating (spirit, fluid) compass

Fig. 1 a- b. 18807 C. Plath. Hamburg. After Albrecht & Vierow (G. Holz)
Lehrbuch der Navigation. [Manual of Navigation] gth Edition 1906. Steering compass. a. bowl, b. float with magnet and
compass card.

Fig. 2 a-c. 1889. C. Plath. Hamburg. As Fig. 1. a. bowl with transparent bottom, b. both parts of the section of the bottom
that compensates for the expansion of the fluid, c. these both parts pushed into each other.

Fig. 3. 1889. Dubsky. Pola. Royal and Imperial Austrian-Hungarian Navy. The upward surge of the float is so great, that
the pin must be fitted inside the lid. - Lehrbuch der Navigation, published by the Nautical Department of the Imperial
Navy Office. First Edition. Vol. 1. 1901.

Fig. 4. 1890. Carl Bamberg. Berlin-Friedenau. Diagonal view; from Meereskunde [Oceanography], Vol. 1, 3. 1907. Dr.
Fr. Bidlingmaier: Der Kompass etc. , page 12. Magnets see Plate 9 Fig. 3.

Fig. 5. 1898. G. B. Magnaghi, Vice-Admiral of the Royal Italian Navy. Ufficio Idografico della R. Marina. [Hydrographic
Office of the Royal Navy] Genoa. Magnets see Plate 9 Fig. 4. Card: Plate 29 Fig. 7 and Plate 43 Fig. 6.

Fig. 6. 1901. Franz Josef Ferdinand Lemcke. Stockholm. D.R.P. No. 128,843.

Fig. 7. 1903. Carl Bamberg. Berlin-Friedenau. In addition to several (not novel) compartments created by a casing in
the bowl's interior, the compass is fitted with a pressure and a suction valve to compensate for the expansion of the fluid
through temperature differences with the outside air. D.R. Patent No. 158,060. Copied from Lehrbuch der Navigation.
Imperial Navy. Second Edition.

Fig. 8. 1904. G. B. Magnaghi. Genoa. Improved version of the model of Fig. 5.

Fig. 9. 1905. Neufeldt & Kuhnke, Kiel and Bernhard Freese, Delmenhorst. To eliminate the effects of expansion of the
fluid, an air container has been fitted on the sides and on top. - D.R.P. No. 173,956. Class 42c. Group 33 1.

Fig. 10. 1907. John Clark Dobbie. London. Improvements have been attempted to the compass with British Patent
8305/1901, by means of reflectors among others to make more accurate the reading of the adjustment of the steering

point for a small (reduced) compass card. British Patent 19,224/1907.
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Plate 39. The floating (spirit, fluid) compass

Fig. 1. 1907? Dobbie & Mc. Innes Ld. Glasgow (Greenock, South Shields, London) Dobbies R.D.C. (Reduced Diameter
Card) Compass with "course magnifier" placed upright, that is a lens placed upright, to magnify the card division and the
steering point. See also Plate 38 Fig. 10 and Plate 36 Fig. 6.

"

Fig. 2. ? Henry Hughes & Son Limited London. "Paget's" Course Magnifier, see also Plate 43 Fig. 9-11.

Fig. 3a-c. 1906-1908. Louis Wentworth Pakington Chetwynd, Captain R.N. Kingston on Thames. a. Vertical section. b.
Bearings. c. View from top with details.

[texts in figures. In Fig 3a: 'kautschuk' = rubber, 'ricinus-oel als ballast' = castor oil as ballast; in Fig. 3c: 'Fiill Loch
Schraube mit Treut' = filling hole screw with ?; 'Schnitt durch Ausdehnungsraum' = section of expansion compartment;
'Schraubenmutter zur Entfernung von Luft-blasen' = nut for removal of air bubbles.]

Fig. 4. 1908. A. Widmer and J. A. Fleming, Master mechanics and Board of the Earth Magnetism Department of the
U.S. Navy Washington D.C. Compass bowl with suspension ring of the Marine Collimating Compass of the Carnegie
Institution.

Fig. 5. 1908. The same. The float with the magnets (in tubes) and the supports of the compass card.

Fig. 6 a-b. The same a. Cylindrical upper part of the compass frame, with the bearings for the Collimating Compass. b.
The hood of the upper part.

Fig. 7. 1908. The same. The compass frame with compass.

Fig. 8.1909. John Clark Dobbie. London. R.D.C. compass, with illumination from below, with steering point and mirror.
British Patent 19,224/1907 and 7926/1909.

[in figure 'Wellblech' = corrugated iron; 'Spiegel' = mirror; 'Steuermark’ = steering point; 'Steg fiir die Pinne' = stage /
bridge for the pin.]

Fig. g9a-c. 1909. William David Whyte. Glasgow. Compass with small compass card and on the bowl a flange, vaulted
downward; this has close to the card a plate with a slit as steering point or only a steering point, and to the right in front
of it on the inside of the bowl a blackened plate; also a second plate with vertical point, which is opposite the plate with
the principal steering point, in other words behind. British Patent 20,537/1909.

[in figure 9c 'geschwirtzter Teil des Kessels' = blackened part of bowl]
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Plate 40. The floating (spirit, fluid) compass. The azimuth device

Fig. 1. 1909. Kelvin, James White, Francis Wood Clark, Glasgow and Louis Wentworth Pakington Chetwynd, Capt.
R.N. Mill Hill. Compass, in which the card (the float) has on top and below a cap, therefore a pin both in the lid and the
bottom. Brit. Patent 19057/1909.

Fig. 2a-d. 1909. The same as Fig. 1. a. Compass, with illumination from below, in the bottom of the upper part of the
bowl a membrane, supported by a plate with spring, located in the lower part. The float has on top the cap, below
approximately the shape of a ship that must lie very steadily; below it has a sphere, resting on a small basin, that is
supported by an arm attached to the bowl (already in Patent of Fig. 1). A horizontal pointer, attached to the bowl on the
level of the compass card, serves as steering point. b-d. In the side wall of the bowl are cushions, that are insulated by
springs or screwed-on plates. British Patent 29,719/1909.

Fig. 3. 1577. Simon Stevin (Reginaldus Petraeus) in Aipnvopévtika [The Art of Haven Finding, see Plate 5, Fig. 6].
Editor Hugo Grotius (de Groot). Leiden. Azimuth compass.

Fig. 4. 1597. Barlow. London. The Navigators Supply. Azimuth compass with cross(shaped) needle - SB
Fig. 5. 1600. Bartolomeo Crescentio. Rome. Nautica Mediterranea. Compass with a telescope sight (diopter). - CB

Fig. 6. (1581, Zamorano). 1646. Robert Dudleigh, Duke of Northumberland. Azimuth disc with compass, gnomon and
sight (diopter) Arcano del Mare. [Secrets of the Sea] - CB

Fig. 7. 1643. Anastasius Kircher, Cologne. Magnes sive de Arte Magnetica. [The magnet or on the magnetic art] Cologne.
— SB. Alidade with gnomon for the magnetic zodiac

Fig. 8. 1643. Anastasius Kircher, Cologne. Magnes etc. Amplitude compass

Fig. 9. (Mid?) 17th Century. Halley, London after Lassale. Course d'Hydrographie ou de Navigation. London and Paris,
1787. Azimuth compass. A crude illustration of this compass is already given by Thomas Riley Blanckley in A naval
expositor. London 1750, page 41 under Azimuth compass - CB

Fig. 10 a-b. 1753. Bouguer. Paris. Traité de Navigation. Compass with glass cover, thread and mirror. - SB.

Fig. 11. 1831. J. C. Pilaar, Lieutenant. Azimuth device. Handleiding tot de beschouwende en werkdadige Stuurmanskunst.
[Manual of theoretical and practical steersmanship] Leiden, Groningen and Delft. Cf. Plate 41 Fig.7 and 8. - CB.
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Plate 41 The azimuth device

Fig. 1. 1646. Robert Dudleigh, Duke of Northumberland. Florence. Gnomon and very crudely-made sight, both folding
down, from Arcano del Mare.

Fig. 2. 1646. Robert Dudleigh, etc. Florence. Azimuth disc with (seemingly floating) compass, on whose cap has been
fitted a gnomon; in addition a rule (alidade) with slit and string sight (diopter). Arcano del Mare. - CB

Fig. 3. 1669. Capt. Samuel Sturmy. London. Azimuth and amplitude compass, from The Mariner’s Magazine. - CB

Fig. 4. 1730. Joseph Harris. London. "Novel" azimuth compass with two azimuth devices, to be attached to the bowl (the
box), one for low, the other for high stars. A treatise of navigation - CB

Fig. 5. 1731 (probably) Bouguer. Paris. Azimuth compass, cf. Plate 40 Fig. 10 a-b from Lous, Tentamina ad Compassum
perficiendum. [Trials on the improvement of the compass] Copenhagen 1773. - CB

Fig. 6. 1733. de la Condamine. Paris. Azimuth compass with gnomon on the cap. Mémoires de I'Acad. R. des Sciences
[Transactions of the Royal Academy of Sciences], Paris 1735. Nouvelle maniére d'observer en mer la déclinaison de
l'aiguille aimantée [A new way to observe at sea the declination of the magnetized needle] - SB

Fig. 7.1831. J. C. Pilaar, Lieutenant. Leiden, Groningen and Delft. Azimuth compass with box rotatable on stand. - CB.

Fig. 8. 1831. J. C. Pilaar, as Fig. 7. Azimuth compass with mirror, shades, and for a very elevated sun, a light slit device
similar to that of Lous; as Fig. 7 from Handleiding tot de beschouwende en werkdadige Stuurmanskunst. [Manual of
theoretical and practical steersmanship]

Fig. 9. 1859. Paul Cameron. Glasgow. Compass with gnomon on the cap; the azimuth telescope is positioned on a
rotatable degree ring, fixed to the compass bowl. (Compass bowl here an urn). - The variation and deviation of the

compass rectified. - CB.

Fig. 10 a-b. 19th century. H. E. Holst. Copenhagen. Collapsible gnomon on a rule (alidade) that is centered in the glass
of the lid. - Berlin, K.I.M.

Fig. 11. 19th century. Unknown. Collapsible gnomon as Fig 10, only erected at the outer end of the rule.

Fig. 12. 1878. Carl Zamara. Triest. Senior Nautical Inspector, Austrian-Hungarian Lloyd. Azimuthometer. Mitteilungen
aus dem Gebiet des Seewesens.[Communications on maritime matters] Pola VI.

Fig. 13. 19th century. Compass with azimuth disc. - Berlin. Handbuch fiir nautische Instrumente. Hydrograph. Amt der
Kaiserl. Admrltt. [Manual of the nautical instruments of the Hydrographic Office of the Imperial Admiralty]

Fig. 14 a-b. 19th century. Azimuth ring with mirror and prism, to be installed on the compass lid. - As Fig. 13.
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Plate 42. The azimuth device

Fig. 1 a-b. 1874. N. Garbich. Triest. Consultant of the Austrian-Hungarian Lloyd. Azimuth disc with sights (diopter),
goniometer. Mitteilungen aus dem Gebiet des Seewesens. [see Plate 41, Fig. 12]

Fig. 2. 1876? 1879? Sir William Thomson (later Lord Kelvin of Largs). Glasgow. Device to take bearings of the stars,
especially the Sun. - Handbuch der naut. Instrumente Kaiserl. Admrltt. Berlin.

Fig. 3. I-IV. 18807 C. Plath. Hamburg. On the compass lid a ring, which can be rotated in the rim of the lid, which is
divided in degrees. I. View from above. II. Side view. III Slit sight (diopter, ocular). IV Wire sight (diopter) with mirror,
g. shade

Fig. 4 a-e ? Double prism with Kater's glass tubes. a. Side view, b. View from above. c. Upper part seen from opposite side
as a. d and e seen from opposite sides at right angles to a and c.

Fig. 5. I-VI. 1884. Sir William Thomson (Lord Kelvin). Glasgow. 1. Side view. II. Plan. III. End view. IV. The upper part
of I. seen from the other side. V. and VI. Details. D.R.P. No. 31,423 Class 42¢ Group 32 I.

Fig. 6. 1890. Sir William Thomson. Glasgow. Improvement to install the azimuth device on the rim of the compass bowl.
British Patent 8959/1890.

Fig. 7. 1893, Florian. Pola? Azimuth disc. - Mitteilungen aus dem Gebiet des Seewesens XXI. Vol. 1, page 28.
Fig. 8. I-11. 1898. Carl Zeiss. Jena. I. A dull-transparent mirror and corresponding lens, allows one to see simultaneously

the sighted object, the card division (in ¢), and the azimuth point (pointer d). II. Mirror and prism with same effect. -
D.R.P. No. 111,241 Class 42 c. Group 36 1.



104

;{aj:ﬂux Der Kompass. Die Pelivarrichtung. Talal 43,

| Spall Absehen

[Dioprer) as.

Glasgow
Saltan-Ansichi
i D Wingte b James Thamuge
A ey
F:g. 3. Ansicht von oben.

i

Soubheampion,

Cu-ﬂnrﬂ, Landsn
3 SN LT
TP ik

Southamplon
A Craylord, Londan

Anmsicht von aben

= =" 1 g — 3
I |
b ——= *_:.J
2 HHughesasonid  oF'35 = ; |
g Ll

a

a =

Landon. Larnmann

= Saiten- Ansichr

Direch von Dade. Sdner, Hamburg L



105

Plate 43. The azimuth device

Fig. 1. 1890. Frederick Smith, Southampton and George Wilson Heath, Crayford. On the compass bowl is placed a
purpose-made bracket, in which a suspension point is fitted for the pendulum, on which is fixed an azimuth disc with
an elevated azimuth device (rule on whose outer ends sights), this can be moved vertically around a joint. Brit. Pat.

4815/1890.

Fig. 2. 1890. The same as Fig. 1. Instead of the bracket there is an adjustable tripod; the weight of the pendulum can be
slipped off. - After the drawing also the azimuth disc with the azimuth top-piece removed from the suspension point.
- An altitude circle is connected to the sighting rule. (This arrangement is said to be an improved version of Heath's
"Polaris". - British Patent 2559/1889).

Fig. 3. 1891. William David Whyte. Glasgow. In the glass lid is centered a rule, on whose outer end a rod is placed at an
angle, and at its other end the necessary counter-weight is attached. In the tube, as a continuation of the centre line of
the rule, is fitted a pointer, on its upper end a slit sight, approximately mid-way in a fork, rotatable horizontally, a mirror
with a central thread, in front of this is a shadow glass. The mirror is positioned in such a way that the sighted object
appears halved by the thread, then one looks through the tube and reads off the position of the pointer on the division of
the compass card. British Patent 17,699/1891.

Fig. 4 a-d. 1895. George Wilson Heath. Crayford. The azimuth disc (with so-called course improver) has here been
fitted on a bowl, that is partly filled with a viscous fluid; the conical tube a has at its narrow end a plate c with a centered
peephole and a shadow glass that can be brought in front of it; the plate can be extended into a slit diopter, - at the far
end centered a vertical thread d, - corresponding to the slit diopter on top a thread diopter. The tube a can move in the
vertical around a joint. British Patent 6573/1895.

Fig. 5. ? W. Ludolph. Bremerhaven. Azimuth disc on a heavy bowl; a telescope serves to take bearings, on its ends sights
topped by gnomons.

Fig. 6. 1898. G.B. Magnaghi. Genoa. Azimuth device seen from above.
Fig. 7. The same (vertical section, also through the device) for night observation.

Fig. 8. 1898. Harry Peyton Arbekam. Boston Mass. U.S.A. Azimuth device with tube diopter and a pointer acting on the
compass disc. D.R.P. No. 109,042 Class 42 c¢. Group 36 1.

Fig. 9. ? Henry Hughes & Son. London. Course magnifier, gnomon and attachment plate ready for use.

Fig. 10. ? The same, gnomon collapsed.

Fig. 11. ? Azimuth sight with mirror and gnomon, for yacht and boat compasses.

Fig. 12. ? The same. Azimuth compass, with prism, shadow glasses, wire sight and mirror.

Fig. 13. ? The same. Paget's Azimuth sight with central mirror and shadow plate; also to be used as gunner's sight.

Fig. 14. ? The same. Simplified, "Azimeter".

Fig. 15. ? Lohmann. Berlin. Azimuth device to be installed on the rim of the compass lid. On an edge e are attachments

with lid wires d for the pivots of the sights (diopters) b and ¢, that are connected by the rods a. Berlin. K.I.M. [‘Lid wires’
is a literal translation of 'Deckelfaden' and 'pivots' is one of several meanings of 'Zapfen', discussed at Plate 30, Fig. 5.]

[in figure, 'Ansicht von oben' = View from above, 'Seiten-Ansicht' = side view.]
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Plate 44.The azimuth device

Fig. 1. 1901. Carl Bamberg. Friedenau/Berlin. Azimuth device of the Imperial Navy. - Lehrbuch der Navigation Reichs-
Marineamt [Manual of Navigation Imperial Navy Department]; Nautical Department.

Fig. 2. 1903. As Fig. 1.
Fig 3. ? Henry Hughes & Son. London. Prismatic azimuth ring for floating (spirit, fluid) compass.
Fig. 4. ? George Wilson Heath & Co. Crayford/London. "Robinson" azimuth device.

Fig. 5. ? Henry Hughes & Son. London. (Admiral Friend's) Pelorus azimuth disc, with sight and "telescope" tripod, which
is screwed on the binnacle.

Fig. 6. I-VIL. 1905. Harry Peyton Arbecam. Boston. Mass. U.S.A. Azimuth device (direction indicator) with a vertically
divided axis, arranged to rotate in bearings of the binnacle. The axis is equipped at its top end with a telescope and below
with a pointer that is normally held at the same vertical level as the telescope. D.R.P. No. 178,945. Class 42 ¢. Group 36 1.

Fig. 7. I-11. 1905. Francis Wood Clark, Kelvin & James White Ld. Glasgow. I. Improved azimuth mirror and circle seen
from the side. II. The same: seen from above. Brit. Pat. 9514 /1905.

Fig. 8. ? Henry Hughes & Son. London. The Azimeter. Only the tube is hung in gimbals, in order that the azimuth
disc, which is made of milk glass and protected by thick glass, and the instrument cannot lose their horizontal position
through the pressure of the hand. The feet are fixed to the binnacle.

Fig. 9. 1906 ? Dobbie Mc. Innes Ltd. Glasgow and London. Novel azimuth instrument, with gnomon, mirror and prism
to take readings.

Fig. 10. I-11. 1906. George Wilson Heath. Crayford, London. Improved version of the azimuth instrument. I. Side view.
II. Seen from above.

Fig. 11. The same. The pointer on the usual device to take bearings of the sun is shielded from the glare of the sun by a
semi-cylinder. (Fig. 10 and 11. British Patent 15,882 /1906).
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Plate 45. The azimuth device. Combination of floating and dry compass

Fig. 1. 1906. George Wilson Heath. Crayford, London. Diagonal view of the upper part of the "Hezzanith” compass with
suspension ring in springs and with azimuth device in upright position, with at its foot the semi-cylinder to keep out the
glare. - British Patent 15,882/1906. Fig. 1-3 from the firm's catalogue.

Fig. 2. ? As Fig. 1. Patent "Hezzanith" azimuth top-piece; gnomon with curved slit sight, prism and dark shadow glasses.

Fig. 3. as Fig. 1. "Reynold Volta" model azimuth instrument. Curved slit sight, in front of it a metal wire, no prism but a
mirror and shadow glasses.

Fig. 4. I-111. 1907. Capt. Alexander Fey. Hamburg. The azimuth device is fitted in the glass walls of the compass (lamp)
hood. I. Front view. II. View from the back. III. Side view. D.R.P. No. 201,786.

Fig. 5. 1-IV. 1907. Daniel Buckney (Managing Director of E. Dent & Co. Ld.) and Louis Wentworth Pakington Chetwynd,
Commander R.N., London and Kingston on Thames. Azimuth top-piece with horizontal and vertical rollers, of which
one is equipped with a spring for fitting in. Two prisms, one with one or two convex sides for simultaneous reading of
the compass card division. I. seen from above. II. side view. III. seen from the steering point. IV. the central line of III
has been replaced by a wedge-shaped incision. British Patent 7543/1907.

Fig. 6. I-I1. 1907. Sir William Thomson (Lord Kelvin of Largs), Francis Wood Clark, and Kelvin & James White Ld.
Glasgow. Gnomon with water level. 1. Side view. II. View from above. British Patent 12,783/1907.

Fig. 7. 1908a-b.Neufeldt & Kuhncke. Kiel. Combination of floating (fluid, spirit) compass with dry (air) compass. Instead
of a pin, one has opted for an axis, which turns above and below on tops; both ends are in an air-filled compartment, the
middle part (to which a float with magnets is attached) in a compartment filled with a suitable fluid. In the upper part
of the bowl is a separate air compartment to accommodate the surplus if the fluid expands. The compass card is fitted
close to the upper end of the axis, so that it is in the interior air compartment, hence more clearly visible than if it were
covered by fluid. The device that can be seen beneath the compass card belongs to an electrical course indicator. D.R.P.

No. 232,836. Class 42c. Group 32.
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Plate 46. The azimuth device

Fig. 1. I-VI. 1908, 1909. Louis Wentworth Pakington Chetwynd, Commander R.N., - Kingston on Thames, - Kelvin &
James White Ld. and Francis Wood Clark. Glasgow. 1. Vertical -, II. horizontal section of a prism that serves to take
bearings and as a course (compass point) magnifier. III. Vertical -, IV. horizontal section of another version of such
a prism. V. and VI. Prism as course (compass point) magnifier combined with azimuth device, V. is a vertical, VI. is a
horizontal section. The device is mounted on a horizontal ring. British Patent 18,510/1908 and 4339/19009.

[In figures: 'Deckel-Glas' = glass lid; 'Gegengewicht' = counter-weight]

Fig. 2. I-I1. 1908. Louis Wentworth Pakington Chetwynd, Commander R.N. - Kingston on Thames, - Kelvin & James
White and Francis Wood Clark. Glasgow. Improved version of British Patent 9514/1905. 1. Vertical section. II. View
from above. British Pat.ent 20,185/1908.

Fig. 3. I-V. 19009. Frej Bredenberg. London E.C. This is to some extent a combination of taking bearings with telescope
and with normal sight (diopter), and then with correction of the read direction for the deviation of the compass. The
telescope with mounting can move in the vertical. With an adjustment disc for the deviation, it is mounted on the rim of
the binnacle, see I and II. Fitted centered in the glass lid is a small plate j1, around which there is a wire sight (diopter) i4
, which is fitted with suspension ring i2 by means of flanges i3; the ring i2 is connected by means of other flanges i1 with
the foot i of a slit sight (diopter) h (see III, IV and I). The connection is made this way to allow this sight to be more or
less elevated above the glass lid; it is also by means of a suspension attached to the pivot for centering of the adjustment
disc with telescope; the pivot is rotatable in the top plate c of the tripod. When the telescope is focussed, one reads the

bearings through the slit sight via the wire sight on the compass card. British Patent 3182/19009.
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DER KOMPASS

46 Tafeln und Verzeichnis derselben
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I Wit sell giner Heibe von Jsbren, sa me auch diese. Arbelt und Ver-
. Ofentbichung. mir nur ermoplicht darch gitige Beiige oigender Stifungen,
* Damplschiffahris Gesellschaften, Versicherer, Versing, Rheder uml Herren;

. Lotliche Johann Peter Averhoff Stiftung (Senior D, Belinmin,
Senator Arnendi, De. Mloller, ©. M, Philippi, . A. Tictgers), bliche Blrger-
‘meister Dr. Kellinghusens Stiftung (0. A Hogedom, Heior, Kelitng-
G, K. feman, O Aug. Scheddes, W A, Schultze); verehrliche Handels-
In Altons (Kommerzienrat fils, A. Meack, Dr. Libbert Libbers),

1 burg-Amerika-Linle (Hallin, [ Ecker, Merch, Thomann, Wamhilts,
Summrr), Hamburg-Sldamerikan. Dampfschiffahrts - Gesellschaft
(Th. Amsinck), Deutsche Dampfschiffahris-Gesellschall »Kosmoss
v m Wekrhiria, D, Brack),  Deutsche Ost-Afrika-Linle (Herts,
), Woermann-Linie (1. Amiince), Deutsche Levante-Linle

sen, Campbell, Petersen), Deutseh - Amerikanische Petroleum-
-mﬁ.ﬁ {5, Fmren), Dampfschiffs- Rhederel Union Akt-Ges.
 fioh. Kothel, Transatlantica Rhederel - Actiengesellschalt (Mersel),

T Traneaanien WRederel Niongeaclineat (i
] Bolten (Hinder, Gebe. Ecklusen), Knlihe & Bureha (Elvers,
ol 3, F. Laelse (Gonsrauge, Reae, Stockd, A, H, Wappaeus Pl
" Norddeutsshe Versicherungs-Gesellschoft ¢4 omd Jok, I Duicken,
" Yerein Hamburger Rheder (Baiin, Dr. Stubsam, Vereln Hamburger
. _?Mdtm {Hannbeck, Prencker, Ecksiefn, De. Kuitel), Verein Ham-
‘burger Spediteure (Hrouer, Dekis, Grossmann), Verelnigte Bugsir. w
L} htschiffahrt-Ges. (Bigers, Dr. Burchand.

~ Als n den Jahien BS4-1855 in der Konigl. Navigationsschube in
i ﬂbﬂlh Unierricht kch erhielt, machien bereits die Lehrer: Direkwr Albrecks,
| Domke s, Reinbrecht, Engel, Schrviber mich aufmerksam nul die Wichiig-
* keip der Beobachiupgen der sog. mugnetischen Elemente, munfichl der
g — und der Verbessening des Kompasses. — Solunge ich

gisermany wod Schiffafiibrer war, konnte ich hiichutens in sehr beschrinkter
Welse Millwelsungs . Beobachiungen ansiellen, da sich nur aul ein Paar
| pum Peilen branchbare Hompasse befanden, — jedoch waren die
palirescn selien rufilz genog wnd die Plonen zu msch sbgesiumplt,
sichiore Pellumg zu gestatten ; sogen. Peil-Kompasse waren wobl auf mehr
Men, aber dle Elnrichiung wnr dernst, um kaum eipe Gennuigheit von
rich Tu erpeben, die Unrube der Kompabiress sowie smumple Pinnen
— Ermt 1884 4. ), 39-30 Jabre spilter war ioh imsmnds
nen, mit damals als gut beoachieen Kompassen und edngm Inklina-
nd und wuf See — ernt 1801 4. L nach 36 Jahren mit felnerem
[gobachinngen an Land anzustellen, — Mit Umerbrechungsn
selt ungelihy 1585 die Entwicklung des Kompassas in Be-
hew: da mir wnannchmbare Bedingungen gestellt wordes,
dunls  Erkundetes in Buchform zu verdffentlichen, ich
n 1890—1504 i el Panr Zejtschriften Aufsitze darliber
logutachiung oo unterhreiten. -— Spiter hatle ich Gelegenhei
igren Zeichnungen vorzulegen an Herren: M. G. Ainsinck,
Cound €, F. Laelsz, Moller, Dhwruvg, Pepper, ‘Reluer,
es filr angebracht hiclien, die Zelchnongen  mit
fng in Buchform zi veriffentlichen, Leider waren
( mehr vorhanden und die fir meine Arbeiten pieist
willigt rhge wiirden fir andere, schon begonnene Arbeilen in
pruch - genommen, sodall dch die recht erheblichen Ausgaben nicht
Vertiffenthictivngen dor Herren D, August Welckeahaner und Walter
04— 1006 in' . Minchener® und ,Hamburger Geogr.-Ges.* betr,

, oh dic Midweindng (Deklination) der Magnete schan vor Kolambus

‘s

it war und wenn g i dle Schiffsfihrung verwendel warde (deren
auch von Herrn Wirkl Geb, R, Dir. Prol. Dr. Hellmann awelfellos
is1) — veranlalten mich wufs Neue zu snchen, ob nicht der Unier

nii ool s LVRICOREICRY o .

Der Kompass.
L.
Jiia grnameate (werbrodbiis) wod voltkommenats (6 1 B et Zustand gohnltane) Lustrisnent, das e Schifafithrer besiieen

koA der Kompal, Do Amim ssderes Instromest omm thin s wis dieses den Weg celges, den e b 28 balien hst nnd whue
§ {him sins ilin nodleres lustemnesnts weunly wert, sr Wi dbs nsders leistet vinle Prbro de Mading.: Arie do navegar. Valladolil 1646

uchied bestimmbar sel awischen fandrischen (niederiandischien) und |elie-
nischen (genoesischen, levantinischen) Kompaasen, der in der Vim* des
Admirals gemacht ist, — D mir nicht bekannt war, daB noch Kompasse
pu joner Zelt vortanded sind, hane ich die in Kanen eathalienen Zsich-
nungen  der Komgpalbmsen worousehmen, die, zwar nicht immer, aber
sehr oft, auch die Gesmlt der von den Kartenzeichnern  gesehenen
Kompalimagnete seigen. — Dies fhre zum  Entschlufl, da 1900 meln
Aufsate . Dns Tian der Hompallrose® keine Abbildungen enthielt, diess
zur Beantwortung fener Frage uufs Nese zu sammeln und 2u verdfestlichen.

Wer immer sich it der Entwickhung einer Sache beachilftigt hat, wird
s begreifiich fnden, dall die Bearbeitung. eines Telles auf die des Ganzen
filhrie; 5o habe ich selt 1007 fean dusschlieblich gesammelt, geecichnat
wne geichnen lussen, sim iz Eotwicklong der cinzelnen Kompalireile 2o
peigen.  Erschiplond s zu tum Bin feh nicht imstande, weil nach allen
Orten an denen Kompassi, wite techntsche Wort- und Lehrbficher vor-
hawdes sind, ich nicht relsen kann, nuch vermmg ich jetzt nAur, dliu

Zelghmingen mit bt Verzcichnin demselben o voroMentichen,
erglnzende  Abhandlung mal spater fulgen; lch haffe, dall die ihr vard
gehende Heransgabe dor Ahhildungen nicht unwillkemmen seln wind,
Zu dem 18694 noch felilenden Sioff fic folgende Tafeln vechallen mir
zabirciche Anstalien ond Herren. In Hambuorg unermbdiich gefilig und
entgegenkommend: die Commerzs sowie die Smdibibliothek  (Bibliotbekar
Dr. E. Bacsch, Direkior Prof. Dr. Mifnzel, neber pusnahmelos alle Beamicn
und Angesteliten, mit denen [eh in Berfthrung kam), ebenso das. Museum
fir Kunst und Gewerbe (Dir. Prof, Dr [ Brntkmuin, Veol, Dro Stettingr,
W, Weimar, Dr. Goftschemski, sdmtliche Beamte wid Angestelite),  dna
Museum fir Vilkerkunde (Dir. Prof. Dr. Thilemus, Do K. Hagen, Libbert,
Rivdranz), das Museum e Hamburgische Geschichie (i, Prof. Dr. Bagffier,
Dr. Stierling, Schlock, Krfiger, das Hamburger Stasts- Archiv (Archivar
Dr, A. Magedors, Drs. Beeker, Nirrheint, Reglstruror Komalenski und alle dem
Mamen nach mir anhekannte, an dem Nachauchen usw. beteiligte Herren),
Maschinist Follmer fm natarhistorischen Musenm; Herren Portlg, Schnefier
und Schumann, Inventar-Verwatier, Mechaniker und Mechanikergehilfe im
Pliysikulischen Staslaborstorium: Senfor [ Betwrmann,  Dir, A Druncker,
G, Hochfeld, G. Kolberg, Laversteis und Sthoe, Kpte. H. Aetitorf, Rifiee,

Er-

| Suggan, Sihbers, Wagner (I3 T Luise), Espe, — Altona: dos Mussum (Dir.

Prof. Dr. Lefmamt, Fri Clomens pebst allen arderen Benmeen ind Angestelien),
i Konigl. Navigationsschube (I fansen, alle Lebrer und Aspiranten). —
Libeck: die Schilfer-Gesellachaft, Dr. Hosacus, Kpt. Pierstor, der Direkor
der Navigationsschule Dr, £ Sehulze und der Konservalor am Museum
J. Wameke, — Flensburg: das Museum, Dir, Prof Dr. Soderminn und
der Buchhalier Witt, — Berlin: das Konigl Instimi Mr Meereskunde
{Dir. Wirkl, Geh Rt Prol Dr. Penck, Statibeng), dos Navtische Departement
des Reichs -Marine - Amtes (Chel Sr. Exe, Herr Viee-Admiral Winkfer wnd
auf seine Firsprache der Marine- Astiché bei der Kadserlich Deatschen
Gesanidschaft fn Paris Kpt 2 See Starke, dann 5 T. v Schonberg, —
Die Konigl Bitllothek (Dr. Welll und das Auskunfishlro der Deutschen
Bibliomeken. — Kiel: Profl Dr. L Weber, Prof Dr. Gottschaldl, Rektor
Enking. — Sylr: besonders Lehrer C. fen, Areheum; [ Hoffminn,
Keltum ond Kapt, Carl Christiansen, Westerland. -- Breslau: die
Stadrhibliothek (Oir. Prof. Dr. Hippe). — Dresden: der Konigl Mathe.
Salon (Dir, Geh, Hofrar Prof. Patfenhausen) und. die
Kéniglich afMfeniliche Bibllothek (Dir. Ermasen). — Danzig: Naviguions.
! gutlonslehrer Dabler, — Stralsund: Lol
Kommandesr Harfels,. — Barth in Pommern: Mavigationslebrer Skalmet
und Kochler. — Gltiingen: das geogn Instismt der Universiis
(Wirkl. Geh, Rat Prof. Ue. H. Wagner, Privaiduzent Dr, 4. Wedckenhuuer und
phil. Boline) — Mbnchen: die I, ArmeeBibliothek (Kook) und dis

g
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Deutsche Museum My Meisterwerke der Naturwissenschafien und Technik
(Dir, ¥, Miiter), — Siutigart: die Kinigl, Landeshiblicthek. — Aachen:
Or DOrecker, Prof. an der Ober- Realschule verbunden mir Reform - Real-

ium. — Helsinglors: Nirdepkiilds Sammiung,  Universimts-
Bitliothekar Georg Schanman. —  Upsala: FoM Huth, Univers:-Biblioth
fn Vertretung. — Stockhalm: Dr. Theodur Westoin, stellverrerender
Reichsarchivar, — Christiania: Ths, Keoff, Chel von Norges Geografiske
Opmanling. — Bergen i, Nome: Per Nissen Generalmajor wnd Haskon,
Schetelig Dir, des Mus, — Kjobenhavn: Kapt. Clausen K. D M, und
H. B Hanzent, — London ;. Kapd Campbell- Hipmusth C. B, Comml, R. N K,
Lw.p.Chetmyrd Comnd. RN, Kapt. W, Aliiggham, Chas. ond J. 5, Harding;
Library of Brit. Museum: J. H. Geages, F. G, Kemyon, Danief €. Baxter, —
Haigh Hall Wigan: A.GEPhillips, Librarian to the Earl of Cruwford, —
Manchesper: M. Goppy, Librarjan of the John Rylands Libmry. —
FGravenhnpge: Sr Exe Levenchos Morine-Minister und der Sckrewdr
General; dns Ryks Archiv Th, K. F, wia Rlemsdyk allgemeiner Relchzarchivar.
Leiden: Bibliothek der Rijks:Unlversiteit, Dir. 5. A. oo Vefes uod D,
P . Mothuysen Conservator; M. €. F. Cogife, Adviseur-Verificaeur van's
Rijks Zee-Instrumenten. — Amsterdam: Nederlandsch Museum for
Geschiedenis en Fonst, M, Vamnotten sietlv Direktor, — Poris: Ministére
de In Guerre (E. Lemoine Bibliothekar), Minkstére de ln Marine {Service
Hydrographique G Kenome! und Normmaend, Felehner). — Genova: Istituio
ldrografico della Ra. Marinn (Ddrenore. Commre Matha Ginlio Gisoto ;
Capit, di Viscello). — Torino: Bibliotecn & S, M. (Luigl Peezd, Archivis),
— Milano: Biblioteen Ambrosinim (A, Fari, Prél und A, Bunchi, doitare
della hibl.) Roma: Prof Dr, Lalgl Patezze, Dir.der Ufbcio Cenmir. di
Meteorologin o di Geodinamiea. Realn Societh Romunn di Storin Parrin,
BibHateca  Vallicelliann {Giocowms - Cordelln, Hiblinthekar). — Venetia,
Biblisteca Negionate di San Marco (Dr. (i Cogpioty, Bitliathekar upermildlich
entgegenkemmend, auch in Firenze in der Biblioteca Narionale Centrale).
— Palermo: Athert Reber, Librerin Internazionale, — Madrid: Real
Sociedad Geografica (Don Amdosiio Bidzguer, Comesario de Guerrs y Profb
de In Escuels Superior de Guerra). — Puerto Real! [an Mafinel Pante
de Fignerog, — Palmn de Mallorca: [ Alfed Bemiond und 1. Sebistian
Founi'y Satid Catedratico Instittito Balear. — Coimbra: Prol. Dr. 4. 5. Viegas,
Dirckior des Observacorin Maghet.-Meteornlogica. — Washington Dy C ¢
Burcau of Eqolpment, Navy Depariment (W S. Copls, Chiell. — Jafla,
Polistina s Dr. Saad: — Smyronap (durch Empleblung von Herm Dir
Johs, Kuothe, Paul Milherg und ein ungernnnter franzbsischer Gelehrer. —

Lingah, Gull von Persien: Thinics Hroon in Fa, Robert Wonckhaes & Co,

Colombo: (durch gltige persdbliche Bamhung von Herm Dir. A Dameker
M. Micasel
Alle beteiligten Anstalten und Herren wollen auch hier meinen aaf.
richtieen urﬁrimlntmn Dank fredndtich annelimer.
richfigen verbindlichsten Dusk freundlich annehmen,

Do auf den Tafeln bel einigen Abbildungen genarmien Lebchner:
Begeriw, Hmckmeyer, Heyder, Keetzschmnar, fetigten wohl noch mehr, do
sie aber ihre Mamen nlcht beischrieben, konmte loh (dicht erinbernd von
wem dic Zeichnung auegefibrl war) iho nichi fbgrall heifigen ; ein grofier
Teil der in den Abbildungen stehenden Buchsmben ond Zahlen sind van
M. Hewder eingetragen.  Aullendem sind poch Zelchnungen und die Um-
sehriften bei den Abhildungen sowie viele Buochstaben im Geschafr der
Herren Gebsilder Sifter geferigt, die, wie sters, bei Photo-Lithographie
und Druck grolles Entgegenkommen zelgten.

Die Namen der One gab jch o der Schrefbweise des Landes in dem
sie liegen ; wir wonschen much, unsere Orte richiig geschrieben 2o lesen und
bemiihen uns die soged, unzlvlisierier Volker mit deren Nomen zu nennen. |

Bel den Teilen der abgebildeten [nstrumente stehende Buchstaben |
sind grobesteils den Vorlagen entomaien, doch benutzie ich einige zur
Bezeichnung dessclben Gegenstandes, Daher bedeiwtet: A, das Blun der
Kompaliroae nus Glimmer mil Papier dberzogen, bel Schwimmkompassen
sus Mewmll: Ay den Blatt der Kompafirese mus Papier oder Seidenzeug;
Ax dos Blay der Kompslirose aus gedlier Leinssand; Al Aluminium
H Hachen (Dobben): Hh Haube (Koppe) ] K Hessel| K1 Klaoge; M (ver-
einzelt m) Magnet; P Pinne; Pr Prisma; O Koutschuk: R oder Rg Ring
(melstens Gehilngeringl: 'S Scldenfaden; Sch Schwimmer, Sp Splegel
m Messingsteg oder Flansch (mit Shrauben) i ml Messingfeder ;| mp Messing-
ritig; mr Messingrolir; & Einsclmitt in dus Papier cder Zeug, - Wo im
Folgenden nor angegeben ist: Archiv, Commerjehibiliothak), Museum fir
Hambuorg(ische) Geschichte, Mus(eum) fir Kunst und Gewerbe, Mus{cum)
fiar Votkerkunde, Staatliche Mavigationssehule, Swdthibi{iothek), =ind ez Ham-
hurglsehe Institate. — K. L M, = Konigh [nstiug fir Meereskunde, —
L. Fincati = Revists marittimn Anno X1 Secondo Trimestre 1878, Homa
Aprile 1A78, L. Fincati: || Magnete, La Calamita o L Bussols. — fomard
= Les monuments de bn geopraphie uaw, depuis les temps les plus reculés
jusqu's lépoque &'Ortelivs er de G. Mercator, poblits en fac-similé de In
grapdeur des originaux.  Pars Fo. — Kobl = F. (i Kokl Die beiden

Biesten Generalkarten von Amerika. Ausgefiibr L od. Jahren 1827— 1528,
Grofherzogl. Bibliothek ru Weimar, Fo. 1860, — Kuustmann = F. Kunstmans.

| Die Entdeckung Amerikna. Miinchen 1850, Atnn Fo, — K Miller =
| e Bitesten Weltkarten, Stuttgart 1805 1808, — Kregzsthmer, Atlas sur Feat.
schrift der Entdeckung Amerikas. G. [ Erdk, Berlin 15892, Fo, — Sanfarem,
d'Afrique = Recherches sur In découverte des pays situés sur In ciie
occidentale d'Afrigue oaw. Paris 1842, Atas Fo, - Sonfarer, Essaf Atlas
= Essai sur |'histsire de In Cosmographie et de la Cartographie pendant
le moven Age. Paris; Atas Fo.
Es wiurde wohl angestrebe, die cinzeinen Teile getrennt zuo hallen
und’ die Zeitfolge anch bei den einzelnen Vilkern ru wahren, indes gelang
dis nicht In winschenswerier Weise 1eils wegen Platz-Ausnuszung, teils
weil Manches erst zur Hand kam, als die bezliglichen Taleln schon geordner
| wares, — Su soflien auch alle Kompalrosenblater 60 mm (Tofel 23—230

100 ol Durchmesser haben, was in vielen Fallen sowoehl erhebliche
| Vergrisserung in anderen Verkleinerung erfordert hat, doch multe auch

hierin bald mit Ricksicht suf Pletz, bald der Deutlichkeit halber daven
phpesehen werden; dasssibe giit Mr dis Darsisllung anderer Kompabreile.
— Wie sich die Grabe der Wiedergabe ru der Vorlage verhlill kst Nebed-
sache, da die Ausfihrung selbst in vemchiedener Oribe erfolgen kanm

Einrichmungen zur Belenchiung und zur sogenannten Berichtigung der
| Deviation werden hier nicht berdcksichtigt, da dies besondere Felder fir
Untersuchungen: sind.

Wepen der grofen Kosten sind hler dur wiedergogeben schr wenige
Abbildungen meiner 1910 vertffentlichien Arbeit: Alte Schiffikompasse und
Kompalieile fm Besitz Hamburger Stsatsanstaiten ; daher st diese Yer-
Offentlichung bei Benutzung der vorlegenden mit zu verwdnden.

Bel den Abbildungen steht anf der hetr, Tufel links oben die Nummer,
unten dar Name des Verfertigers bosw, mitteilenden Schrifistellers; rechis
pben die Zelt aus der die Sache stammi, besw, in der sie verdfentlicht
ist, nnten der Ot in dem sie gelertigt, verbfentlicht oder In dem sle jetet
nufbewahrt sl

Tafel 1. Vorginger des Kompasses,

Fig 15 Magnetischer Wagen, aus: Gposse japanische Encyklopadie; nach
J. Kidproth; Lettre b M. le Baron A; de Hamboldt sor Vinvention de
In Boussole,  Paris 1834 — Commzblbl

Fig- 2. 1600 (235 n. Chr) Magnetisches Mannchen aus: Encyklopudie
Sun thasi thow hoei; nach J. Klaproth, Letire usw,

Fig. 3. Chinesische Zauber (Guoukler}-Bussole; nach J. Kisproth, Letire usw.

Fig- 4. Kleine chinesische Zauber (Grukler) Bussale. Musenm [ Viikerkunde.

Fig.- 5 Chinesische Schiffs-Bussole. Mumeum fiir Volkerkunde.

Fig 6. 11857 12007 Magneisieric MNedel in - ein Stickchen Holz (in

| cinen Sclitier) gusteckt. noch Mugwe de Oery (Guud de Prosins),  La
ginen Splither) gestocks; nach Mugue de By (Guyot de Proving,  La
Hihle. — Stadehibl.

Fig. 7. Magnetisierte Nadel, in ein Stickchen Schill gesieckt: Calamitu.

Fig. 8 1268 Pifre de Maricourt. - Abhildong der Wasser- Bussale nach
B fhaser,  Petri Peregrini Marbcurtensis, De Magnete seu Hota perpeiai
matos libellus.  Augsborgl in Suevis 1558 — Stadthibl

Fig. 8, 1260, Plore de Manicoart, Abblldung der Luft- oder Trockin:
Bussole mech P Gasser; wie Fig. 8.

Fig: 10, 1268,  Pernt de Maricoorf.  Wasser-Hussole nnch 7. Beredid;
Memarta seconds sulla Epistols & Pedro Peregrino di Maricourt, in:
Bulleting ¢i Biblivgrafin & df Storin delli Scienze Matematiche ¢ Fisiche.
B Boncompagni, Roma 1883

Fig- 11. 1269, Plere de Muricourt,  Lufr- Bussole, nach T Bertelliy wie
Fig. 10,

Tafel 2. Vorglnger des Kompasses,

Fig. 1. Grobe chinestsche Zauber (Gaukber)-Bussole.
fiir Valkerkunde.

Hamburg: Museum

| Fig.2 Zwolltellige japanische Bussole; nach [ Klsproth; Letire usw,
| Fig,
|

3. 1232 —1232, Magoetisterter Fiach aus Ejsen fir Wasser- Schwimm).
Bussile. Persischer Golf; nach dem persischen Literst "AugT in Gami "al
Hikdjat.* — s B Wistemann,  Zur Geschichie des Kompasses bel den
Ambern® in; Verhandlungen der Dewtschen Physikalischen Gesellschaft
0, Jahrg. Nr. 24. 1907,

Figi 4. 1242—1243  Magnetisierte Nadel, durch efn Stiickchen Haolz ge-
steckt fir Wasser (Schwimm)-Buossole. Syrisches Meer nach Haliak
aus Kibeschak.

Fig & 13901400, Fisch ans Holz, durch den eine magnetisiene Nade|
pesteckt igt, fir Wasser (Schwimm)-Bussele, Syrien?  Arabicn?  Aus
Muhammad [hn Ab Bahr al Zarchir! sl Misel (aus Aegvplen). Lehre
von dér mechanischen Taschepspiclerel; — 8. £ Wiederinann wie Fig. 3.

Fig. 6. 1399 —1400. Holzscheibe it der Zeichnung der Gebets-Nische

in Mekkn, sul die eine magdetisiere Madel gelegt wird fir Wsser

{Schwimm)-Bussole wie Fig. 5 und Fig 3



115

1, 1300-—1400, Cuerschnitt einer Luft (Trocken) - Bussole mit 2wel
 magnstisierten Npdeln unter einer Pupierscheibe belessigt; wie Fig 5
[ ,_umd Fig:3. Hem 11. 1808,
‘ﬁ%n; I8, Jhde, Anfang, (Wasser., Schwimm.) Bussole Leaurde Dol Lo
“Sfern. Parin; Bibl, Nadonale und Helsingfors, A E v, Nordenskisild.
‘I’ﬁ.ﬁ. I510—1522. Pigafetln.  Primo Vieggio — — sulla Squsdra del
~ Capit, .'ihplglllnu neglh anpl ... Carde Amovetfl.  Milano 18300, —
- Commebibi

. FHB Joh. Kepler. Wasser (Schwimm)- Bissole;
Jow, Kepler und der tellunsch kosmische Maognetisnns.

'h}. 17T Jahw [ngew Housz, Schwimm (Flassigkehs)-Bussole, Philo-
wphinl Transoction R. 5. London. Vel 88, — Comrmzbihl,

.al' 12, lamont.  Hydroststische Waage als Schwimm  (Flidssigkeits)-

 Bussole. Handbuch des Magnetismus,

CFlg 13 14, Jhedt. Ende? 15, Jhit. Anlang?® Deutsche Karte, eingsrahmi
Paris. Bibl, Nationale, Santarer i Essal sur Uhistoire de ln Cosmographie

1 de [a Carrogmphie pendant e moyen Age T. 1. Poris 1849, 5 281,

'l'cht hin_mof dicse Abbildung alé eine des Kompasses aus derselben
Zeit wie Dati's ! La Sfern.  Es 81 aber eine Horizontal - Seanenulir, Soden
mach oben, weil anch in der Kone S@den nach oben gerichier ii: dio
tragbaren Sonpenubren diescr Art werden nech der Magnetnadel mit dem
Zelger In die Nerd-Stdlinle perichier, deswegen st dle in die Bodeniliclis
berw, das Zifferblart emgelsssense Bussole mitgezeichner, und hay der
Zeichner dss Ganze: Kompall gensannt, was vereinzelt noch jetet geschisht,
Wire es sicher, dall die Stellung des Magnets micht zifiltlg s, sondern
der in den Boden der Bussole eingenmien Millweisung cotsprichi, =0
wiire dies gingr der Beweise, dad die Millweisung der Magnete vor Columbiis
bekannt war,

Tafel 3. Vorginger und Magnete des Kompasses.
flg. . Calamita a und b; aaf einer Holzschelbe schwimmender Magnet-
slein; Sciten- ond Racken-Ansichl. Wasser (Schwimm)-Bussole.
 Fig. 2. Magner mit Holzrigern; auch Anfang der Schwimm (Flissigkeltsi-
Hussale.

JFige 3 1530, G. Bawmer (Agricola), Bergmanns Bussole,
| Basllene. 1561, — Stadthibl.
(Fig-4. Mach 1345 und 14 Jhie

s 5. Glmther ;

De re metnliica.

Bibliotecn Nacional, Madrid. Secclon de

Wig 4 Nach 1395 upd 14 Jdt Biblioteca Nacional, Madrid Seccian de
Manuscrios. & Tafel |1 Fig. 8 and 7

Fig- 5. 1368, Nie, Combi, La piu snfica :utl dells R Bibliotoea Hu:lwﬂu

- di-Sany Marco (Merciang); Venegin, 5, Tafel 1] Fig 8

- Figit 1375 Ades camlane de Charles VY, Roi de Frapce,

] {de St Genevigve) Pards. s. Tafel 11 Fig fa.
Fig. 7. 1384, Portolano Pinelli- Welckenaar,  Hopie im British Museum,

Landon, = Tafel 11 Fig 10,

~ Fig. 8. 1422, La Sfera di Leowardo (ood Goro?) Dati.  Paris, Bibl, Nar

und Helsingfors, Collection MNordenskiald. s. Talel 11 Fig. 11.

- Fig 0. 1420, Jachobes de Giraldis.  Marciene, Venezin s Talkel 12 Fig. A,

Fig. 10. 1439, Gabriel de Valseco., Paima di Mallorca. Privatbesitz von
Herrm Conte off Momtenegro e df Morforo.  Photo in Rivisen Marittiima
Annt XLI Fascicolo VIV Luglie Agosio 1908, Rama. Dot
Hoberto Almaglid ; — und Redacion del Facsimile de In Carta que hizo
Cabriel de Volseco el anno 1438 por — — D) Ndefouse Goasdle: v
D, Artrire Matern bajo [n direccion del Capitan de Navie D, Josd Gomez fmiar.
— Stadthibi,

CFlg (1. 15 Jhde. ltnlienische Seekarte. Berlin. K, L M. s Tafel 12 Fig 2.

“Figi 12 14, Jhde Ende — |5 fhdi, Mitte. Planisfern del Mundn; Cars

- Camlana, Firenze, s Tafel 12 Fig. |.

. Fig 1. 1430, Andrea Blaneo, Venezin. s Tafel 12 Fig. 5.

. 1458 Frd Maurs, Venezin, s Tafel 12 Fig. o

. gl 1477, Sometts: Isclario.  Mordemskiohd, Periplus S0 70,

nach 1492. Rivista Maritimae. Anno X1 L. Fieear, s, Tafel 16 Fig. |

1-—2 |5, Jhedt. Portuluno Castiglionl; Milano. & Tafel 12 Fig. 8—0.

ugh. 1500, Carn navigmioria. Helsingfors. s Tafel 11 Fig. 14,

s—d. 1500, fuan de lo Cosa. Modrid, s Tabel 12 Fig. 10-=13.

1500, Unbekannt. Upsaln. s Talel 13 Fig. 1.

. 1502, Unbéknnmi; Portogiese. Paris. s Talel 11 Fig. 12

. 1503—1504. Niowlad de Canerip, Paris, s Tafel 13 Fig 2,

upl. 1504, Unbekannt. Minchen. s Tafel 13 Fig- 3.

. 1805— 1510, Podro Refnel, Moanchen. s Tafel 13 Fig 4

1508, Waldseemller; Cartn marinn von J. Fischer & F, v, Ini'.‘l!ﬂ.er

Bl 20a. SSW. von K. Verde In. — Commahibl,

Bibl. Natlonale

20, 1510, Vesconte de Majotio. Mnchen. = Tofel 13 Fig 5.
v 27, um 1520, Sofvator de Pilistriea. Minchen, s Tafel 13 Fig. 4. .
I*k.m-aa. 1545, 1554, XVL Jhdt. Battista Agnese. Venezin. s, Tafel 14
Hg' 7, =15
AL a0,y 18231524, Pl Rels. Berlin. 4 Tafel 13 Fig. 7—11.
1'?1 s—c. ugh 1525 Mappan Mundo Nwovo, — Turlne, s Tafel 13
g 12—13;

5

Fig. 33.
Fig. 34,

15208. B. Ruls de Extrgta, s Tafel 13 Fly. 15,

1520, fabawnes Xenodockns, s Tafel 14 Fig. 1

Fig: 35, 1525—30. Unbekannt. Mitnchen. = Tafel 13 Fig. 14,

Fig. 6. sa—e¢. 1520, Henodetto Rordone, Venezla, lsolario; bossoln da
navigar mederno. — Commebdbl,

Fig. 37. 1527, F . Colon. Weimar, = Talel 13 Fig, 16,

Fig. 38, 15320, INego Ribero. Weimar s Tafel 13 Fig. 17,

Flg, 36, 15300 Per Fernandes.  Dresden s Tafel 13 Fig. 18

Fig 40, 1532. Gfe Uuinting, s Talel 14 Fig 2,

Fig- 41. 1532, facob Zicgler. Palsestinn.

Fig. 42. 1535, Fermamfo Fulers, Tratado del Esfera v del ante 'de navegar.
Scvilla. — Minchen. Kpl Hof- und Staatshibl

Fig: 43. 1541, Micolas Destives. Dresden, & Tafel 14 Fig 3.

Flg. 44, 1641—50. Cieza de Leon, Parls, s Telel 11 Fig 13,

Fig. 45 1550, Ddego Gutleorrer. Paris. s, Tafel 11 Fig. 17,

Fig 48. a—d, 1850,  Geongo Siderf, L, Fincatl. s, Talel 14 Fig. 11 . 12b.

Flg 47. 1582 Ceorglo Siderd, s, Tafel 14 Fig 12a.

Fig 48. 1—6, 1545—83.  Prdro de Meding.  Arte del Navegar und
Uebersetzungen von Vieene Paletion di Corzula Bacilier 5. Vinetls
1554 ; Wicolns Nicolal. Lyon 1576; derselbe Rouven 1833 und Michisl
Coignet 1580, — Univ.-Bibl. Gottingen | Commazhibl, ; Stadrbibl.

Fig. 48. 1555, focob wn Devender, Flandrise — — descriptin,  Septen-
trionnlum Regionum — — deseriptio. —  Leiden.  Universitiis- Bik).
Viozaius Collection. — Muller. Remarkable Maps of the XV., XYL und
XVIL cenmries.  Amsterdom

Fig. 50. 1856, Manlin' Corter. Sevilla, s, Talel 15 Fig. 2,

Flg: 51. 1556 Angelus Eqfreditus. Mantus, s Tafel 15 Fig. 3

Fig, 52, 1887, D... Home (L Fincatly. s, Tafel 15 Fig 4.

Fig 53. 1858, Cusgar Vopell. Hurze Beschrelbung des gantzen Rhein-
stribms wsw. Dr. M. Michine, — Stusdthibd,

Fig. 54. 1560 [Niegp Homem, Venezin, 8. Tafel 15 Fig. 5,

Fig. 55. (560, Nicolaus (Micolas) de Nicolay, — Helsingfors, Nordenskialds
Sammlung  Neirfersketdld, Perplus XX Charta pavigatorin Maris
Atduntic in ses incisa, Pawlo Fordani Venotils, mitten im Alantic auf
280 * N 32215V E.

Flg- 50, 1580, Mathews Prages (L Fiecetl)

s, Tafel 18 Pig 2.
Fig: 57, 1561, Jfacopo Castaldi,

Piemontese in Venetin (restituto di Antomio
Fl:'!ﬂ'. t“mm. "Fiemanteae in Verttin {mn'ﬁ:m o Amonie
— Helsingsfiors ;  Mosdemskiold Sammlong.  Peciplus LY,

Fig. 1561, Gioseppe Moletn, Discorse universale, (Anhmng zu La
Geografin di Clasdio Tolomeo Alessandring — — — da Girnlamo Ruscelit,
Vepera ) — Smdibibliothek.

Fig. 59, 1501, Pedro Nuwes, 5 Tafel 16 Fig. 3.

Fig. 60, 1502, Paole Forland, Veronese. Africa, — Lelden, Univ.-Bibl.;
HBodel Nyenhuis Coll. Muller. Remarkable Maps usw, Amsterdam,

Fig- 01 [563. foume lives. L. Fincatl. = Tafel 15 Fig: 6.

Fg. 62. ugl 1565 Fergodo Bertell,  Helsingfors; Nordenskiold Call,
Periplias 5. 183,

Fig. 63. 1560, Lafreris Atles,

Fig. 84, 1566, Gio" Costald], Plemontese. Golfo di Venetin, — Lelden
Univ,-Bibl Vosslus-Coll. Muller. Remarkable Maps wsw.  Amsterdam,

Fig- 65. 1567, Joan Martinez. Paris, Bibl. de M. Termaux Compans; —
Sanwrem; Atles Afrique XXVIL

Fig. 6 a—d. Diege Homeot; Dresdon, = Tafel |5 Fig. 10—13,

Fig- 67. 1569, Gerhard Cremer (Mercalor). s; Takel 21 Fig, 1.

Fig. 8. 1660, Pantd Forfanl Nordenskiold. Periplus XXVII,

e L
1861,

Tafel 4. Magnete,

Fig. 1. 1564, Anmbodae du Piten,  Limites & description du pais de Germanie.
Thowrasi Porcacchi dn Castiglioni Arfetino! L' Isole piu fmose del
Mondo.  Intmgliste da Gimbaue P Padotane 1576 Venetin 1500, —
Commzhibl

Fig- 2. Islanda. Fig. 3. Hebride et Qreade,

Flg. 5. ldsndn. Fig 6. Inghilterra. Fig, 7. Scotia. Fig. & 3ol d"Hollenda,

Fig. . Selandie (Holland). Fig. 10, orica. Fig. 11, Minorica,

Fig- 12. Corsicu.  Fig 13, Sandegnn (Sardigna). Fig. 14, Sicilin,

Flg. 15, Mala. Fig. 16, Vinetin (Venetin). Fig. 7. Morea, Peninsoln

Fig. 18, Cerigo. Fig. 10, Candin, ‘Fig 20, Milo. Fig. 21. Nicsia.

Flg. 22, Cosmntinopoli. Fig 23. Cipro.  Fig 24. Negroporte.

Fig. 25. Isola et Terra di Sants Cruce. overn Mondo Nuova,

Fig- 26. 5 Giovanni detn Borichen

Victor Hantzch @ Die Kltesten gedruckten Karten der Skchzich Thitrin-
iischen Linder. Leipeig 1005

Flg. 27 1b 1562 Hiob in Magdeburg. Misnie. Fig: 28lc 1562 Hiok. Thuringia.

Fig. 29, Il 1568, Roctholomins Scultets, Meisser und Lausirz.

Fig 30, VIL 1570 Tiemdnn Stella wns Sisgen,  Mansleldicl Comitatus
typus chorographicus. Fig. 310 XI1 1578, Gerard de Jode. Mansieldise
comitatus. — Stadthibi.

Fig. 4. Ciotlandin.
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Fig. 32, 1509, Panie Foriani,
(hefeling.  Theatrum Orbis Termmim.
Fig. 33, 1558, Caletensium et Bonan| Dithe, | Nicoluo Nicolans) Delphims.
Flg, 34, 1558, Galliae Narhotensis O Marittima.  (Amdreay Thevetus 7).
Fig 35, 1570 Fulaestine. (Tillmmanmas Stefla, - Sigenensis),
Fljg. 6. 1570, Salisburgenain Jurisdictio (Markus Secsnnged & Salisburgensis).
Fig. 37. 1570, An diesen Mognet und an den Flg 30 edonert manchmal
der innerste Tell ein oder spderer Nocdmarke, noch  bei P Dupeim
Cours d'ohmervation noutiques 3. &k PL | Fig 4. Hordeany 858,
Fig. 38, 15870, Flandria (Gerind Mercator). Fig 30, 1570, Frisia orientalls,
Fig. 40. 15873, Forum Juliom. Fig. 40 (570 Nemuoem Comitas.
Fig, 42 1503, Gallise Narbonensis, Om marnims  (Theairn o Absadiomo
Ortello ridnttn in forma plecoln.  Augumentuio-ete.  Tradotta in Hngun
Itabann ol Giovamtl Parlet,  Anverss 1563), — Smdibibl,

Tafel 5, Magnete,

Fig. 1. n= b, 1888, Diego Homem, Telokl. Atlas 2ur Geschichite der japanischen
[msein 11 (Orlg. Porfs; Bibl Nat) — Commabibi,

Flg. 2. 1571, fhjre De rebus Saitmnelis Lesitonioe rejgls wsw, gestis

Fig. 3. 1573, Pafro Nofez. De anz et mibone navigandi libr daio,

Fig. &. 1575, Georgiin Brum, Simon Newellanus und  Frasciscas Hoheabeng.
Beschreibung und Contrafictur der vornembszen Seir der Wl T 1L
Tunis. — Archiv. Commuhihl,

Fig. 5 1570, Neolos de Wienlad. (L'art de noviguer de M. Piere de Medine,
Karte, mitten im Atmntic sof 23°5 * K. 322" E Lyon) — Commebibi,

Fig. 6. I577F Simm St djoprapeveoon 15003 Hugn (Grotlie) e Grol.
Smdthihl.

Fig. 7. 1581, Rad) morann, Compendio de ln arte de navegar, Sevilla,

F!':. B. 1583 ]ME: {éﬂ! Vauly Santnrem, Ardas d°Afrigue XXV Parls]
Bibl, Mat. — & Tufel 10 Fig.- 5—0,

Fig. 8. 1583, Lueas fonez Wapenaer, Splegel der Seelart; Compasz und
Tafel der Getyden, Amsterdam. w Tafel 21 Fig. 3

Fig. 10, 1584, W Bonrme A Reglmen for the sea  London,

Fige. 10 1505 faw Muygen van Linschoden, Iinerario, Yoyage ofte Schipyaert,

Angra auf Tercera L — t'Ambselredam, — Commabibl, %, Tlel 21 Fig, 0
Anjgra wof Tercera 17— ¢ Amstelredum. — Commebibl, 5. Tafel 21 Fig, B,
Fig. 12 15006, Borthilom {avins Crescontro) Roma, Helsinghn: Nordenskigld.
sammlung. — s Tafel 16 Fig 0,
El, :g |l5:EJh{?JT i Fﬂ;ﬂhu. Ribl. del Communie, 5. Tafel 16 Fig 8,
B 14, P . Anonymus,  Venezia, Musen Civieo, Samml Carrer.
Partolan’ No. 2. Keetschmer, XXVIL 5 ;-Fnl; :I.":'Fl't. ”mm o '
Fig. 15, 10, Jhdt wie Fig. 14, Kremchmer XXX
Fig. 10, 18, fhdr. Barfolsren Offves. Roma, Vatikan, Bibl Kretschmer XXXII1
Tafel 15 Fig. 4,
E; #; .:h;uwmgm Slr:hmanu;p-l mach 1880 genommen,
£ L Came, Wyttlict. Limes Ogcidenialis; Ol -
- h;umrd'm;;ﬂd'. Facaimile Atlas i bt Ul
E 1607, Cormelio Wyifliet, Norumbegs o Virgink,  Wie Fig. 18,
:‘:. :ﬂ. :ﬂ?ﬂ Juanmes  Matalius Mefelup, Ameorien Sivé novas orbis, —
fo TG Jhdr Ende. Firenre, Magnet einer Bissole fm Museo fisico,
Fig. 22 1507, Barlow. {Archdescon of Salisbury), Lon
ey u 1 don.  Traveylor's
Fig. zaL 1580, Everi: Gysbertss, Coert Schrywer Tot edam. — Paris. Nat.
BibL Inv. gen, 214 (Galerie 402). — Pl Gral Teleki.  Atles 2ur Ge.
schichte der Kartographie der jspanischen [nseln. V 3. Budapes: ja06,
Commzbibl. Dle Kompalirosen waren zn. undeutlich, um e wieder-
zugehen| das Mittelsiick erinnert an dos von Tafel |9 Fig. 1t «, |.
o !;493, 1502
ig. 24, Kompall-Magnet, nach 1880 noch gebranchr
Fig, 25. 1600, Gifhert. De Magnels. Loodini, — Stadthibl,
Fig. 28 L600. Beriofomes Crescemtlo, Womn, Nuuticn Mediterranea,
Fig. 27, |—12 1804, Guilfanmre de Nawtonnier, La de 'eymant,
A T:;ul_q. — Commzhibl,
g 23a—b. 1000, Everfy Keteltas Amsiendam. Het Gebruyek der Nazld.
Wiisinge tot dienste der zee vaert. — Leiden, Unlr.-ﬂmf,ck i
Fig- 28, 1—4, 1616, Wi, Barfow. (Archdeacon of Salisbury).  Losidon,
I Advertisements. S 50 wsw. — Library of Brifsh Musewin,
Fig. Ma—d. 1028,  Niolauy Cabeis. Phikosophian Magnetica,  Colonine.

B W,
Fig 31, 1—4. 143, A Nircher,  Mugnes si e Mogne
. SRS SR sive de ane | tien.
tg- 32, 1643 6. Fowrnier. Hydrographie vsw. Paris. — Comnizhibl
Fig 33, 1061 Riccioli; Ferrariensl. G et Hydfs y
. H;:unll:, — Smdibibl, SRS e AR
it M. | =2 1730, Seningtan Savery of Chilston. Magnetical Observaiions
N .;E‘I?ﬁmmﬁ? &F::;m Trsact, R. 5 London, H’BT?H, — Commehill.
' . DF. n Kaight. A Description of & Mariners Compass,
Prilosoph, Trsoct. R 5 Looden. Vol XLVI. Mo, 405 Na. X\'Ilr——

31 Fig. 8, |

Fig. 30. 175% Bouguer, Nouvesi malid de povigation, Paris. — Stadibibl,

Fig. 87, 17570 T\ Aepinns, Prof, der Naturlehre oo St Perershurg.  Abhand-

Fig. 38. |60, fung Wiber einige nooe Verbesserungen der Magnetnade! und
des Seckompasses, (Magarin oder pesaminelte Schriften aus der Nator-
forechung und den angenchmen Wissenschaften fOberhappr. - XXIV.
6 Sriick. Hamburg (760), — Swdthill,

Fig. 40, ARG, Capt, Wi Secoresdy, On the snomaly in the Varjation of
the magnetic needle as ohserved on shipbsard. Philos, Treace. B S, London,

Fig. 40, | 1821 Capt: Hewry Kater,  On the best kind of steel and form af &

Fig. 41. | " comprss needle. Philon. Trsnct B 5, Laodon 1821, 5104120,

Fip. 420 . 184X W, Wolker. s Talel 8 Fig, 33

Fig. 43 1 =5 1865 facob Snarf. Handigiding voor de prakiische Zeevanrts-
kbnde. Amsterdam. 4% en herziene Druck, Commizhibl,

Flg. 44a-—b 1860, Engen Wilimer von Mueftoein. Die Schiffabre min Comgpul
und Log. Wien. — Commzhibl

Tafel 6. Magnete und Hiitchen (Dobben),

Fig. 1—3. Magner mit Trligern emer Schwimm-Bussole; Nordimmrken eings
Portlan vom Ende des 14, Jhdt, der gowesen sein soll im Besits des
Kardinal vy Rlehelfen, — Sanfarem; Essab Cosm, & Cariogr, du miyen
fge. Atlas, 53 2% Parfie. 11. — Univ. Bibl. Heidelberg.

Fig. 4—5. Magneie in' den Kompolirosen einer Seckorie aus dem Ende des
14, pder 15, [hdt.; In dem Archiv von Luzern, Santarom,  Essal Cone
& Carfogr, da moyen fge. Atlp= 33 29 Partle. 15

Fig. 0, 1702— 1780, Lhgen Roseh; Navigations Informator anf Meco, — Alte
halibisdische Kompalirose, Efpentum von Herrn Dir. O Fo Sefinlze,
Libeck; die punkierten Linden: bezeichnen dinne, fach anliegende
Magnete, wie in 3 Kronen-Kompussen des Flensburger Musenn, deren
Miester wor Hams Pefer Hanssen in Flensborg 1798 doch hat cine
KompaBrose sul die, nrlt Blestilt peschrieben st 1775, vier dinpe
gornde mufgekichie Magnete,

Fig. 7. 1371, Mamwl Feroelnr,
podse waw,  Hamburg 1010,

Fig, 8. 1774, van Swinden. Prof. gh der Unlversiont Grooingen. Récherches
sur la melllenre manitre de fbriguer IE-: afguillen niotanides che. Paris

semm mEE_ G AR LR U R L e 1S

Lisbon. s A. Schiick: Alie Schilfakom-

AR LR RN SRR T R Oer Unversiimt irdninges.  Récherches
it ln meilleure maniére do fabriguer les aiguilles aimsnites et Paiis
1777, Mémoires de Maihématique et de Pliysique présentées & 1 académio
Fﬂelggj Tmn [:h:h:lvnr: savants of lis dams ses assemblées

Fig: 0, 1782, Prol. Chefstin Cairl Loy, Theorbesn o £
Kisbenhivn, — Commebibl, A R

Fig. 108—¢ (17677 wahrschelnlich 1780,
roseniblitr von oben gesehen, | Scitenansiche o Kumpalrosenbian
von uiten gesched.  Physikalisches Swmats-Laboratoriom,

Fi:.kL:;!:.lm Lr;m Hg:rhh’mhﬂﬂ, Roterdam. Hingekompall mit Glas

i gehiirt zn 1:27, Fig. 0a— b i -

. i i i Swmmitlsch der Schilfargesell

B 12 Um 1800, Mbnchen, Doutsches Museum Mr Melsiersticke do
nsrnltnlu’uii;;:ldn :_1“ Pctmiﬁhgahﬁrr zu Tafel 31 Fig. 1a—h, )
ig. . Alte Kompalmagnete im  Hesjre Hamburger Stanisa
o Illg—irﬂﬂlrenum. — Mus. I. Hamburg. Gesch, teasiiered
1. d2a—b  Um 1850, © P, Hambi S

: g = rIt. urmikempnll nach Deni
B 230--h. |BAD. Hritische Admicty Standard- Kompatirose,

Fig: 24 a—h. (Onchemin, Paris 18737 Pawl 0 -

) Fgu.mm. T i ar ) I Cumeron, Glasgow,  Magnat
g 25, (Duchemin, Parls 18737 Pal Cameron, G 3 =

i !;-:ﬂh;lt. it 7 ameron, Glasgow,  Magnet-Scheibe.
R: 26. [, Koskld, Hamborg,  Kompafirose wit orspritnglich einem Magnet,

dem spdier noch 2 hineugefigt sind, — Muos, I, Hamburg, ' Gesch. =

Fig. 27. 1881, Jamer Lests ond Frod. Aug, Srows, Massachuosen U 5. N, AL

= r;un..rp. 15305, KL 42z Gruppe 331, '

i 28, Carl Bambery, Bedin, Magnet 2o Sturm-Kompall, Bedio K.1.1. M

Fig. 20, 1B86. Ruwdolf Ritiger, Mainz. Gebagene Megnetnadel (v, Fig. 10.)
D. R P. No. 42345 Kl 42c. Gr. 361, A

Fig. 30a—d. 1604, Guillanme Noutowsier,  La Mécoméirls

Ft;.;.!![:“:ﬂn:!‘m'} nur Messing. — Commabibl,

—3. 16820 Micofonrs Cabeus,  Philosephica
Hichen (Dobben) und Pinnen. ) R

Fig 32. 17H2. Prof, Cheisticn Card Lous,  Kiobenhavn,
mands Koasien, — Commzbibl,

ﬁl-iﬂﬁ- EJB.I'.::‘ Doppel-Hitchen, Wew. Walker. Commander . M. Examiner
n navigaton and seamanship.  Plymouth, The etism of shi

mu; ﬂl{;;;‘l Compass. — Commazhihl, o - i

v Unterer Tefl eines Duoppelhiitchens; Wa, Walker od
W. litler, Bremerhaoven. Berlln, K. L i
Fig. 35, Glockenhitchen. Mos [, Homburg. Gesch
Fig. 36 a—b.  Hitchen mit kardinischem Gohlinge fiir Stwrm-Kompalirose. —

n. Magnet muf dem Kompui-

de I'eyman:.

Theariesn af Styr-

Mus. £ Hamburg Geseh.
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Tafel 7. Magnete und thre Verbindung mit dem Blatt der
KompaBrose, Hiitchen (Dobben) und Pinne.

fig. 1 a—b. Umleghare sogemnnie Normal- Kompabirose der Dewtschen
Admiratitan.  Die vellgezogenen graden Linfen siellen dar Magnete aul
haher Kant, die gessrichelten Linien flich anliegende Magnete. — Hand- |
huich der natischen Insirumenie: Kobedd, Adwiralitit, Berfin, — Commezhibl.

A 2 a—b.  Britische  Kompalrese, [frisher saf groben Dsmplschiffen
verwendel
Fig. 3 a—b. Kompabmse des Damplschiffes Kiin: die Magnete nur fber

{hrer Mitie sn einem kleinen Bolzen Mingend, K. L M. [, 138,
Fip. 4 a—¢. Runde Stabmageere mit hrem Triger von Lihmann, Beding
such nor fGber threr Mitie an einem Bolzen hingend. K. L M. ], 157,
Fig. 5 a—b. 1876 w 1579, Sir Wi Thoomos (Lord Keliins, Koorpafimse,

Fig. 6 a—h, W, Lidolph, Bremerhaven.

Fig. 7 a—c. IBS1. R fame. Borlin, Ko LM, J. 612,

Fig. 8 a—c. 1882 . Mechehnrons, Hamborg. 1 Form; & Magrel der
2. Form, D B P 23 504,

Fig. 0 a—¢. IBR4. F. M, Moor. Belfast

Fig 10 o—b M Biges. Cordilt, Berline K. L M. ). 583,

Fig 11 a—h o F.o1—#, 1884, William Bamy. Liverpool. e Kompab-
tose hAngt am Hitchen in Spirliedern sus Messing. Kgl. Navigations-
schuls ‘Alions. — Hrir P 13547 1884,

Fig. 12 a—¢. G, Hechohnann. Hamburg, 3, Form, D. R. P, 23 503,

Fig 13 € Plth, Hamburg. Magnete (4.) einer Versuchs- Kompalrose,

Fig. 14—16, Hiwchen alter Kompalrosen. Fig 15 Mit einer Glocke.
Mus. £ Hamburg, Gesch

Flg, 17. 1903, Frops foug’ Ferdinnd Lemcke,  Stockholm,  Hiichen, an

dem die Kompnlirose mit Faden oder Drihten hiingt. [ R.P. 155751

Fig. 18. 1780, PFione fir Dr, Gowin Keight's Kompalbrose, gelertign von
Smeaton,  Philisagh Trset, B S0 London. 1751, Noo 405 No. XVIIL
Commzhibl.

Fig. 10 a—e. 1773 Pione von Prof, Chestian Carl Lows.  Kjoberhayn.
Tentnming ad Compassum perficiendiom, Hafrise Commzbibl.

Fig. 20, Pinue in federnder Hilse mit Abhebevorrichieng.

Fig. 21, Plane Iir schwere: Kompalirosen,

Fig. 21. Pinne fir schwere Kompulrosen,

Fig 22, 1876, Hisehen (Dobben) ond Pinne  (mit Iridinmspitze) 2o
W Thowmson's Kumpabrose, geferiigt von While & Co,, Glasgow.

Tafel B
Magnete und fhre Verbindung mit dem Blait der KompaBrose.

Fig. 1. 1886F 7 kreisabschnitifemige Magnete am selben Rosenhlai, von
Stettln awn verkauft. — Hansa naut, Ztschrfi, 5. 134,

Fig. 20—b. 1886 . Math, Hamborg. — Physikalisches Stansisboraarium.

Fig. 3p—c, Nach dem Rosenblsto o uriellen dentsche oder dsterrelchische I

Kompalrose, doch 1 die Einrichmung der Magnets entsprechond Dumean
Me. Gregor, Liverpool Brit. - Pat. 2302/|880, 8 Magnete hingen an
federndem Messingblgel, dessen Enden durch messingene Spiraliedern
. pestiiz werden. — Berlin K. LM, ], 136,
Fig: 4a—b,  Wite & Co. Gladgow, 8 Magneie an einem Messingkrous,
dit durch 4 Bigel mit dem Histchen (Bolben) verbanden s, Berlin. K. 1 M.

|Fig. 5a—h, 1887 €. Plath. Hamburg: Sehr leichie Kompalimse, dic beste
Herssellungswelse, dic ich bis jetet kennen lermie. — Physikalisches
Stagslaboratorium. 0 R P 42861,

Fig. fia—b. Mub als siner der Vemuche gelten, eine Kompalirose zu bages,
die leichier st nls bisherige, deren Mignet aber sich in ssiner Gesmlt
0 einen der bisher Gebrauchten unschliesst; nach dem Blatl der Rose
pis deutseher Werkamtt. — Berlin K. L M. . 134,

" Fig.7 1860, , Plath. Hamburg. Die beiden Magnete sind sol hoher
Kant feat an cinem Kreuz von Alwmnism-Ketten (wie Fig. 6) —
Beriin K. 1. M. J. 131,

Fig, Sa—¢, 1891, Daved Wiyte & fames Thonse,  Glasgow, Der Aluminium-
Ring mit 8 Magneten hingt an federnd gebogenen Aluminiom-Drithren;

 Fig 8c soll zeigen, wie dus Rosenblat um, im Winkel gebogenem

~ Aluminium-Rand befestigh ist. — Brit. Pat. 17 681881,

“Fig. 9a—h. W. Lidulph. Fremen und Bremerhaven Streben, Pastel Vinay's.
 JBG8 pezeigie Hose ru verbessern, das Rosenhlatt besteht aus Hartenblatt,
| — Berdin. K. L M. ] 383
Fig, 10, |—4. 1861, Prof. Dr. P, J. Kaier Leiden, (Postel Vinny 18687}
4. Querschnin. —

-

—

B 1=3 wverschledene Anordnung der  Magnets]

B DLR.P, 04578,

[ Fig tia—b 1894 E A Sckell. Stettin, Ein ringfemiger Magnet suf
[ hober Kant, an Aleminium-Ketten oder diinnen Messingstiben befestigt, —

. D R.P 7RRM,
| iFigd2a—d. 1805, CGeorge Wilion Heath, London. & Magnete, die an
Faden hingen, die (abweichend wvon gewdhnlicher Weise) am Hande

i

hefestigh sind; auch dle, das Roseniblap stitzenden Faden sind in anderer
Weize als gewdhnlich an der Minelplatte welter gefihet. = Fig. 12b—¢,
Brit, Pat, A573/1805. _

Fig. 13. F.1—4. 1908, Chales Batty & Willlam Batty. Liverpool. Kompall-
rosen T Schwimmkompusse, dig mit Spiralfedern am Hitchen hingen
und verschieden gestalicte Schwinimer haben, — Hrit. Par. 4883/ 1008,

Tafel 8. Magnete, ihre Verbindung mit dem Blatt der
KompaBrose, Pinne uid Abhebe-Vorrichtung,

Fig. |, a—h, 18535 The Sirels Mariners Compsas Company. San Francisco.
Do R P, 6l A8L

Fig. 2n—b. 1003, Fendinand Wilke. Siettin, Magnetringe, D, K. F. 180585,

Fig. 3. Card Bantherg. Berlin-Friedenan,  Magnetz fir Schwimmbkompafl, —
Or. Fr. Ridingsmater.  Bedin. K. L M. Vertelge |, Jgg. H. 3. Fig. 9.

Fig. 4. IBSH. 6. B Mugnaghi, Genova, Magnete Mir Sclvwimmbempall.

Fig 5 1903 Ot Theodar Otsen. Grimuby. Proge B einem Vertikalring. —
D, P 105104, KI 42c. Grod2L

Fig. 6. F. 5 8. 1908, Charfes Batfy & Willism Balty. Liverpaal, Kompafi-
rosen fir Schwlmmyompazse, die mit Spimifedam am Hbwheo ingen
und verschieden . pestalicte Schwimmer hoben.

Fig: 7 a—d. Um 1770, Ruasmas Kock: - Kishenhovn. Herlin, K. LM ) 70,

Fig. 8. 1753, Howgner. Paris.  Azimuth- Kompal mit Ablkebevorrichtung,
Quersehnin. Lous Tentming use, — Commezbibl

Fig . 1773 Christion Cart Lows. Kiobenhavo. Azimuth-Kompall m, Abhebe-
vorrichiung, Querschnitt. Temtamine usw, — Cominzhibl.

Fig. 10, 1870, Anton Gareis.  Poln,  Schwimmkompal mir Abhebevor-
richiung.  Minellungen aes dem Gebler des Seewesena. Pola VI 1870 V.

Fig. 11 w-d. 1879 Anton Giarels, Pola,  Schwimmkompab mit Abhebe.
vorrichimng. — 0. K P. G029,

Fig. 12 1—4. 1880, August Corstess,  Hamburg,  Schwimmkompad it
Abhebevorrichiung. — DR P 13210
Fig. 13 |—2. IBS1. Vieor Lictau, Dinddg.  Schwimmkompal mit Finne

zum Awswechseln und| Abhebevorrichiung, — Do B P07 5040,

EMEIT PRART A ] AR Fee g ey A e

Tafel 10, Pinne, Abheber, Anhalter und Windrosen.

Fig. 1. 1788, Kennel Mae Cribsch. . Logdon,

Fig. 2. 160U, Hownt Evertsr Keteftos, Amsierdem.  Het Gebruyck der
Meeld Wiisinge 10! dignste der reevmert. — Leiden. Universitits Bibl.

Fig. 3, 1870, Carl Baemberg, Berlin, KompaB der Raiserfich Dentschen
Marine, — Handbuch der nautischen Instrumente,  Hydroge, Amt der
Knls  Admiedlint, — Cotnmehibl

Fig: 4 E 1—10, 1895, jfokn siberf Hooper. Boston V, SN, AL Festhalte-
Vorrichiung Mr Kompaliosen. — Do R PO84033.

Fig- 5 a—b. 1908, A. & R Haokn, Kossel, Doppelie Lagerung der Magtet-
nudel bnd Anhalier-Gabel, — DK P, 200802, K 42¢. Gr. 321

Fig 6, 4. |hde v. Chr. Windrose des Enkone, K, Miller. Die tliesten Weli-
karten, VI 40,

Fig. 7. 3. Jhde n. Chr, Windrose dos Timosthenes, K2 Miller.  Die Mliesten
Welkarten. V1. 48,

Fig. 8, 11, Jhde. n. Chr, Asaph; Cosmogrsphie. Paris. Bibl. nat. Fonds
Intin 6556, Abschrift des Fro Matineus Carmelitus. 14, Jhdt. — Samfirem ;
Esani-Atlas 17, L'P. 7o

Fig. 9. 1120—1125. Lambert. Liber Floridus. Macrobius. Zonen-Karte.
Gent, Fal, 24r, K. Miller 111 5. 124,

Fig. 1Da—b. 1320—=1125. Lamberl. Liber Floridus, Macrobins, Zonen-
Kirte. Gene. Fol. 225, a nech Susfarear, Essai-Atlas. b nnch K. Mitler,
1. 5. 125,

Fig. 10, 12 Jhde Mitte, Withelm pon Conches. Magna de naturis phitosophin.
Stuttgart. Kénigl Landes Bibl. Cod, Med. et Phys. 8% No. 15 saec. 13,
Mach Tiwnsteo Hertelli, Stdi Storici |ntorno alla Bussota Nautica Roma
1803, Memoria defls Pontifica Accademia del Nuovi Lincel, Vol 1XS. 114,

Fig. 12a—b. 12, Jhde Ende? I3 Jhdt.? Bewtus von Lichana i J. 786, Paris,
Bibl, pet, Fonds latins 1, scqu. 1366; spanische Schrift. K. Miller 15, 31.

Fig. 13 13, Jhde Withelm von Tripoflis, De Statu Saracenorum WeliT-Karle
Paris. I3ibl, Nat. Mo, 5510. Fol. 100 r. K. Miller Ul 8. 121,

Fig. 14a—d. 13 Jidi. Ende. Lombert. Liber Floridus, Weltkarte. Paris.
Bibl. Mat suppl. st 10 bis. b nech dem Manuskript (12, Jhde) in der
herzogl, Bibl Wollenbtltel 1520, K. Millér 111 'S 46 und Tab; 1V,

Fig. 15, 1276—1283, Richard de Brlln,  Ks le vor Hereford, England.
Jomand. Les monuments de o Géogr. etc.wird K. Miller 1V, Commazbibl

and Seadihibl.
‘des Marinn Saniedo, Brilssel.

Fig. 16, 1321, Mordsiern in der Wel :
Kgl. Bibl. Manuscript No, 8404, Santarm. Essai-Atlis.
| Fig 1T 1367 Harie det Gebr. Pisigant. Paris, Jomand.
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Tafel 11. Windrosen., KompaBrosen-Blatt, Nordmarken,
Ostmarke. Bunt und schwarz.

Fig. 1. 12847 Ebstorf (Lineburg), Weltkarie, 2. Z. Hannover. Historischer
Verein for Niedersachsen. K, Miller V1 5. 50,

Fig. 2, 13 Jndt. Arabische Windrose aus Prof, Eik®s Uehiersetzung von
Karwin's Kosmographic nach Wiistemfeld und  Fletscher, 1. Halbband,
Die Wunder der Schiphing,

Fig. 3. 13, )hdt. Amblsche Windrose nach Kaswinl, N, Miller V1. 8, 51.

Fig- 4 a—b, 1321, Windrose des Murfim Sanpde (Pivtro Visconti, Kretschmer),
Pars, Bibl. Nat. man, lat. 4030: Sonforem, Essoi-Atlas 37, | Ple 25,
b. Nordmarke dicser Windrose,

Fig. 5, 16, Jhdt. Windrose des fo, Sehomer (Schiver) 1477~ 1547, Carlstndi—
Nirnberg, Opesculum Geographicum.  Sontarem.  Es=al Atlas.

Fig. 6. mach 1345 Carta de marenr (Seckarie) anonimn.  Madrid. Biblioeca
Naciomal, Seccion de manuscritos,

Fig. 7. ‘Nach 1345; wie Fig. 4.

Fig: 8. 1368, Carta nautica. Anonym. — Venczia, La pi antca €, o
della Marciane e test,  Nigokel Conbitto, Man il Y1 213

Fig. B a—b, 1375, Atlas Camlane de Churles V; Rol de France FParis,
BEibl. Nat Bibl. de St Genevigve. w. Suuterers.  Essi Cosm. & Glogr,
Atlms. — b dig SUdhathe, wie sie scln kdante noch dem Lichidruck In
Choix de documents de glographic. Bibl. Nat, Paris, — Commazbibl.

Fig. 10. 1384, Ppriolape, Asenym,  Pimelli- Walckenaer, Nach der Abreich-
nung im Hritish Museum; London. Maps 03 e 12 (46). Der Stnnnm-
Portelen soll in Pars sein] fm Brit. Mos. st noch elne Abzeichnung
vom Jehre 1434,

Fig. 11. 1422, Leomardo Dat. Lo bussolo de ln Calamifa, Pards und Helsing-
fors. La Sfera Timoteo Hertelli. Memoris sulla Ep&lnla Petra Pere-
gnﬂn di Marcourt. B, Boncompagnl, Boller. di Bibliografla e di

toria delle Scienze Matemntiche ¢ Fisicho. Roma 1868 und Nomfeaskislds

Sammiung. Helsingfors.
Fig 12 1502 Anonym. Paris. Dr E T, Hamy. Bull. de Géogr. Histor, el

Tafel 13. Das Blait der Kom g2 mit Magnet, buni
Sodisnder wnd Franzosen.

Fig. 1. 1500, Unhekannt. Upsala. Usiv.-Bibl, Novdensiifld, Periplos XIX,
Commzhibl,

Figg. 2. 1503— 1804, Nicoded Canefmn (e Comerfo, Januensis), gefertigt in
Genova oder Sevilla, Panis. Dépit des Carres de s Marine; Servieo

- meographigue.

Fig- 3. ugl 1504, Unbeksnnt. Minchen. Kgl. Armee-Bibliothek,

Fig. 4. 1505—1510, Prdro Reinel. Minchen, Kgl, Hpt. Consvtm. der Armee.
Kirnstmeann,  Atles 1L — Commibibl,

Fig. 5 I!.:IIIB. Visconte de Majillo. civis Jaous, MOnchen. Kumsfmamr
Atlus

Fig. 6, um 1520, Salwat de Pilistrive en Mallorques, Minghen.  Kunst.
marn BV,

Fig- 7 und B, 1823—24, Pirl Reis. Hitub al bahriin (tirkische Handschrift,
— Barlin. Kgl. BibHothek.

Fig- #-—-11. 1523—24. Dersclbe. Nordmarke. Fal 1; Fol, 5: Fol 0.

Fig- 12 ond 13 ugl 1523 Unbekannt. Kare der ncuen Welh —
Torino.  Kgl. Bibliotek.

Fig- 14, 152530, Unbekannt, Minchen. Kunstmann. 81 VI,

Fig. 15. 1528, Bortolomi Rulz de Estrada en Peddle, pilotes.  Skizze des
Golfs von Panams, Historia General y Natural de lus [ndias.  Gonsels
Fermaudes e Owiedo y Valdds, Pl T, 01V lam. [V, Madrd (258, —
Stndrhibl.

Fig. 16, 1527, (Femando Cofon3) Cosmoge. de S, Maj. Weimar: Grhizgl,
Bibl. Kokl; — Commazbibl, g

Fig. 17, 15298, [iego Ritero, Welmnr; Grhrzgl. Bibl, Kohl, — Cammzbibl

Fig. 18, 1529, Pero Fermande: eoe Porln,  Karie des Atlantic.  Dresden,
Kigl. Defeniliche Bibliothek. I 17.

Tafel 14, Das Blatt der KompaBrose mit Magnet, bunt und schwars.
Shdifnder und Franzosen.
Fig. 1. 1520, fohinres Xemodoohus, Ko, Venezis. L Fioeatd 11,

B

w..iz.:u'i. #um mur,a,rﬂmm de Cidogr. Histor ot

Fig. 13, TB'H--IESI] Cieza de Leon; Descript. de s premier partie du
Peru. Paris, Archives du Depot des caries de la Marine  Nach Marcel
23—24 milssien NNE, ENE usw. hell (blauF) sein.

Fig. 14, Ungf. 1500. Anonym, Charta navigniorea. Magner und Nordmarke,
— Helsinglars. Bibl, Nordenskiaid

Fig. I8 a—b. Nach 1500, Pedro Reinel Nordmarken, gleichreitiy Magnete
darstellend.  Minchen. Kersimanr, BL L

Fig. 16. 1505—1510, Wie Fig. 15, Kuestmons, B 1L

Fig. 17 a—c. 1550, [Mege Gutferrez  Cosmograph de su Magesdad.
Sevilla. Pari=, Dépor den caries de I Marine. a—b Nordmarken, gleich-
zoltig Mugnete darstellend. e, Ostmarke.

Tafel 12. Das Blatt der Kompafrose mit Magnet, bunt,
Sodiander und Franzosen.

Fig. 1. 14, Jhde. Ende oder 1, Hillee des 15, Jhdt.  Cartn catalann,  Plani-
sfero del Mundo. Firenze. R. Biblioteca Nazionale Centrale; Poriolani XVI.
(Prof. D, Th. Fischer [Ognaghi] Sammlung mittelalterlicher Seekarten).

Fig. 2. |5 Jhdt [ealienische Seckarte. — Berlin, — K. L M.

Fig. 3. 1420, fuchobis de Giraldis (Girldia) de Venetiis. — Venezia, Bibl,
Marcinna. lal V1 212, Tielblat des Portulan,

Fig. 4. 1427, Nordmarke. Cora Universal — di Cosmographo de sy
Magestad, — Welmar, Groltherzogl. Bibl, Samfaren. d Afrique Atles X101

Fig. 5. 1430. Anmdrea Bignéo de Venetiis. — Venoerin. Bibl. Marc [l
fanda antico 76

Fig. 6. 1457. Fra Mouro Camaldolese. Planisfero. — Venazin. Bibl. Marc.
R. Musea srcheologics nel Palnzzo Ducale.

NB. Die Angabe war: Aul dem roten Grund sind zerstrest goldene
Verzierungen, lch reichnete daltir Starie.

Fig. 7. 15, Jhdt. Ende. Unbekunnt. — Roma. Bibd. Vallicelliwi,

Fig. 8. 15 Inde Portulano Castiglione (Catalune), Milano.  Biblinthecs
Ambrosinna, S P15 (Nordenskidld; Bidrng ¢l MNordens fldsie Karto-
grafl) Commebibl,

Fig- % 15, Jhdt, wis Fig. B,

Fig: 10, 1500, fuear de fo Cors, Weltkarte, berausgegeben von 4, Vogeamo.
Madrid. — Sod-Atlantic. — Comimzhbibi,

Fig. 11, 1500, wiz Fig. 10, Yor dem englischen Kanal

Fig. 12, 1500. wie Fig 10. Indipga.

Fig, 13, 1500, wie Fig. 10. NW. Afiks,

h.-'lﬂl LA

Miingg won ein Paar Rosan®). — Cau'lluhlbl.

Flg 1. 1820, fohatees Nemodochis,  Borfs, Veneria, L Fimeati {1,

Fig. 2. I!:ﬂ_ Cioveenad Queingino d Sofo, (Hedul; — - Schriftsteller-Name
fir Revmaind). Dei venti o delln Bussola da navicard  Vereint mit:
Delln Guerra. di Rhadl.  Likrd 111, - Auttore fecopo Forkbamo Glurise,
Aggiunta, 11 modo del povernarsi con la bussoln in mare per | vent di
Gito, Quintimy,

NB. Der Zeichner der Abbildung fm Buoche hat die Begeichnong
von Ost und West vermauscht — Stadihihl,

Fig. 3. 1541, Micolas Deslivas h Dieppe. Weltkarte, Dresden; gl Oefendl.
Bibl. Geogr. A 52m.

Fig. 4. 1541 Domingo del Costifllo, Bai von Califoriis. Von Lorenzann
Nordenskidhd Periplus 5 181, Eate Mapn estn sacado de el Originn)
que pamm en el Esmdo de el Margques de ef Valle,

Fig. 5. Miuz 16, Jhdis. 1544 Sehastien Cabol. Weltkarte. Paris.  Bibi.
Mat. fomaerd Bl 64—710 Einige sndere . Rosen® hoben nur 16 Siriche
— Commazhibl.

Fig. in—d, 545 Pedro de Meding (4 1554, Dbersetring von Weenzo
Paletioo de Corzula Bacilier 5. Venetin, 1554). Arte del Navegar:
Valladolid. — Stadibibl.

Fig: 7. 1545 Baitista Agnese. Portulnno: an dessen Ende im Holz des
Einbandes. Venezin Marciane Tl IV 482, Im Mitwelponkt der Karen
hefinden sich ehenfulls kleine Kompalirosen, die sicht genai mit dieser
Bhereinstimmen

Fig. 8—11. 1580 Georgio Sidert (Callopodia) Cretense. Venezin. L. Fiacuf
15— I8

Fig- 12a—e, 1552, Goorgio Siderl (Callapodia) Cretense in lalin. Stockholm
(Skakloster), Kgl Bibl. Nonfenskiold. Periplos XXV, und  Kretsehner
XXIL b Magnet, Nordmarke, ¢ —e Nordmarken mit Magner, dem Schwimm-
kompalt npchgebilder — Commazhitd

Fig. 13—15. 1554, Battinta Agnése. Porulsno, — Venezin. Marciann |tal
IV 62, Fig 13 befindet sich im Holz des Einbandes, Fig 14—15 in
den Karten.

Flg 16 16, Jhdr.  Battista Agnese, Chartn navigniorin. — Bibliotecn Regin
Holmlense.  Monfenckidld  Periplus XXV,

Fig. 17, 16, Jhadt. Ende. Unbekannt. Vencrin, L Fimcatd 25

Tafel 15. Das Blatt der KompaBrose mit Magnet, bunr und schwarz.
Shdinnder und Franrosen,

Fig. 1, 16, jhdt, ersie Hillve ? Portugiesischer Atlas. Firenze, Bibl Riccuardinna.
Codex 1813 Blant 15—25. Kretschrer, 33—40.

Fig 2. 1856, Martin Covtez Breve compendio de |a sphera v de ln ane
de novegur, Sevilln, 1551,

Flg: 3. 1556, Angelns Edfredfins ven Anconn.  Mantua.  Bibliotecn com-
munale, Codex E v. [0 No. 646, Kretichmor XX
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ﬁ;i. 1557, Bia.

m_ 1500,  Ihepy Homen. Carta sawtica del Meditermmes e di parie
dell’ Atlantion. Veneria. Marciana. b IV, 64

CFig 1503, faume Gtfves. Mallorehl en Nupoles. ‘Venesia. L Fikcatl 27

~ Fig. 7. 1567, Joun Martines feits em Messinn, Bibliothéque de M. Ternuux

© Coipang. - Samtirew, d'Afelque XXVIL Sehr ibnlich Krctsclumer XXV

© Atles Anopymus des (6. Jhde Portulang No

 Racoola Correr,

"-ﬁ.:&. 10, Jhdr, Berfolomes (Nfves von Malloren, Vatikanische Bibliothek

 Codex Urbinas No 2838 Kretschmer XXX

Fig. 9. 10, Jbdr, wie Fig. 8.

Fig: 10—16 1565, [Iirgns Homenr, Cosmographus Lusitanus  Allss
Venehiis lecit. Direaden. Kigl. ofentliche Bibliothek. F 50m. Fig. 100
BE 20, Mittel-Malien ugl. NE von Roma, N, von Gachl, 5 von Flume sino
Fig. 1i. BL 21. Im Oedichen Teill des Mitelmeeres, W. wvon Acher,
N. von HRas al Casara, 5 von K, Lagreca SE-Spitze von Cypern
Fig. 12 B 20, Balkan, WNW, von Salenic, NE von Docigna, Fig, 13
BL24 NzW wvon der Insel Samandrchi, anmittelbar Gber P2 denie
(M. davon), Fig 14, BL 20, E. von Loriam, NE vou K Pasare, 5 vou
K. Colone. Fig 15 1122 Sod-Russland, N.ven Colle alass, ENE. von
Matriga. Fig. 16, Bl 8 Nord Atlantic, Ost von Neufundland. 47%" N. Br

Eig. 17. 10, Jiukt Atles Anonysnss,  Venein. Museo Civies, Raccala
Carrer.  Porfulann 2 Kietschmer XXX

Flg. 18 15707 fagurer de Voauls (Vae) de Claye. Le Pourtaict de Genevre
et du Cap de Frie, Puris, Bibl Mot Seer, de Geogr. Coll. Gaignigres
C 18931 Gabrel Macel. No. 15

Fig 10. 16, Jhde Ende. Unbekannt  Vererin

ng Home, Venegia, L Fincotd 13,

2. Venexzin, Museo Civien

L Fimeefl 24,

Tafel 168. Das Blatt der Kompalrose mit Darstellung des Magnet,
bunt amd schiwarz,  Sidiander und Francoseh
Fig. I Nach 1482  Unbekannt
L. Fincwt! 2.

Flg. 2 1560, Mathews Prunes, in civitate Mujoricart. Venezin [ Fimoaif
21 umd 22;

Archive della Boadin & Cava di Tiereni

Fig & 1500 Palo Newes, Petrd Nooll Salaclensis Opera Basilese, Henrle
Perrinn,  Flgara  gautie:  instramenti, quod  Hispani  scum appeflant,
Comematibl

H:_i

38R R

Fig. 4 1573 Pedro Nomes, Peiel Nonbl Salsciensis de arte aque ratione
navignndi Libe duo. Conimbiice. In medibus Antonii & Manjs Univer-
sitatis Typographl, Figur naotici lnstrimenti quod Hispani acum appellant.
Um den Rand dieser Abblldung. ebemrso wie bel Fig 3 und in der
Verlingerung der betr. Kompalstriche siehs bei N0 Norte. Septantrio
— NNE.: Nornopdeste, — NE.: Nordeste. — ENE + Lesnordests, —
E.{ Leste. Subsoian’. — ESE.: Lesueste. — SE.: Speate. — SSE: Susaeste,
= 5.2 Auster; Sul. — SSW.; Susodoeste. — W @ Sudoosis. — WEW.;
Cessndoeste. — W Favondus, Oeste. — WHYW.: Oesnoroeste —
NW.: Noroeste, MNW. : Nornoroeste. In der Bibliothek des astro-
nomischen  Observatorium der Universinht Coimbra befinder sich ¢jne
Handschrift: Traité que le Docteur Plerre Nanes (i sur certaines doattes
de ln navigation su Hoy notre Spuvershn Seigneur. Es scheint elne
Abgchrift zu sein, ohne Damm, aber von derselben Hand wis elne
andere, mit der sie verein it {in abgesonderiem Bamd), die beinfft e
Werk: De Erratls Orontii finael Rogil Mathematicorum Lutetine professoris.
Conimibricss MDXLY] ex officion Josonis Barrerii el Josonis Abvari
Dort wind div Kompalsiriche nur mit Linien angogeben und o8 swelit bel
N Tramontand. — NNE.; griego Tramontana. — NE ; griego
ENE:; gricgo Levante. — E.: Levante, — SE. i Siroceo. — 5.3 Oaro, —
SW.: Lebers. — W.: Ponepte, — NW.: Maestro. NNW.: Macatro
Trammointana. — Ghtdge Mitteilung von Prof. Dr, A. 5. Vidgas.

Fig. 5 1683, Jagues e Vaulx. Pilote pour le Hoy on ln Marine. Havre lo
Girmcela 1% Mal 1583, Puris. Bibl. Nat. Samterem. Attas d"Afrique XXVI

Fig. 6. 1583, Jagues o Vaplx, Wie Fig. 5,

- Fig. 7. 1583, Gio fgr, Marsa,  Americae el proximsrum regicmam. arae
descriptin. Donati Rascloodti formis ;. Venetds, — Lefden  Univ., - Bibl
Bodel Nyenhuis collection. Frederic " Maller & Co.  Remarkable
maps’ usw. Amstordam.

Fig. 8. 1506, Juafes Ofiva (Atlante nautico) fecit in nobile arbe Messane.
Biblisteen del Commune di Palermo (Boll. Soc, Geogr. Itnliana, Ser. IV,

{ Vol ¥V, Ao, XXNIX, Vol XLI 1905, Doit. Antonio Enrile)

“Fig. 0. 1500, Barthelom farms Creseentio). Romn. Poriolans.  Europa.

A E Nordenskitld, Sammlung, Helsingfors.

(Fig 10. Jahr und Teichner Unbekannt. Venszla, L. Fincati 7.

I-'ﬂ"_l- Peidr N'unn E'Hrl Nnnlil Sﬂnimsu dn arte_atquee ratione {

Tafel 17. Das Blatt der KompaBrose als Kartenschmuck, bunt

il schware, Sidiinder und Fransosen.

Fig. 1 1834, Guspar Vdgar, Paris  Bibd, Nar Secthon des Cories et Collec-
tiona Giéojgraphiques, po 1877 Gobried Marcel.  Recueil do voynges ofc.
Atlan, — Paris 1800, 4—5

Fig, 2—7. 1848 Plerre Devcalier, Arques. Karte anf Pergament, ged aul
Erhfuhl Henry 1, Konfg von Frankrefch., — Manchester. John Hylands

tnry

Fig. 8, 1552, Gwonito Sidert (Callapodia), Cretenne in Halla;
Kgt. Bibliothek Skokloetor, Nordewkldid  Periplus XXVI

Fig. 8. 1555  Guillunie le Testy. Sdgtaren Essai Atlas 103 4% Partie
1950140, — Heidelberg Unlv.-Bitl.

Fig. 10 1555 Guillawme fe Testw Pillode en o mer de Fonent de 1n ville
FPrancoise (le Huvee) de Grace. Carle de s oouvelle France — Paris.
Bitl de la Ministere de la Guerne

Fig. 1112 [1571—)1580, Vaz Dourtde, — MBnchen. Kunxtmamn, B XIL

Fig, 18— 140 (157110580, Vae Dowrade. Mordmarken. — Minchen. Kupsts
maan. B IX

- Stockhalm,

Tafel 15, Das Blatt der KompaBrose als Kartenschmuck. Sidiinder.

Fig. 1. 1587 B .m0 Mo L Fival 12,

Flg-2. 1558 [Mege Humiess, 1 Finatl 14

Fig: & 1860, Diege Homens. Veneris, Marciana, Dal 1V 04,

Fig. 4—10. 1568, [Negis Horent. Cosmographus Lositams Yenetils fecit
Atlas, Dresden, Kinigh tfenl. Bibl, Fig 4 Blan 5. Chili. Fig. 5 Blan 1§,
Nord-Atlantie; NNW vor S Pedro, S2W von K. Verde In. Fig. 6 Blai 13,
Sid-Atlantic; WSW von K. g Hoffnurg, aul 424:° 5 Br. Fig. 7 BL. 10,
SE. Spanlen; W, von Valentia, N2, %s W ven Almeria, N, vop Seranla;
Fig. 8 BL 22, S2W. von Trapizonds, E von Derdinellen, S von Lartos
uid 5. biseni.  Fig. 9 BL 5, Peni.  Fig. 10 Bl 7. Nord-Atlantlc,
Mitte 14°" N, & von Kibeira grane (Move Sculin) E. vop Strasse zw,
Marie Galante und Dominden.

Fig. 11, 1568, [omingo (fives,  Helsinglors.  Univ.- Bibl, Nordenskiglds
Saminlung,

Fig- 12, 1308, Vigcenties Voltliss in clvitnte Napoli. L, Fineat 20,

Fig. 14 1612 Johanees (Wiees b civiate Mosifie. L Pt 28,

Tafel 18, Das Blatt der Kompafirose. — Nordlinder.
Flg. 1—& 1583, | 580, Ludes fipss Wagthpenaier van Encikjhuysen. Spiegel-

Fig. | —3. 1583; 15580, Lucas fomse Wagfibemder van Enclkiuysen. Splogel-
der Seefnert.  Ambsterdam). Europs; fosawes o Doetecum fecit, —

Commahikl.

Fig. 4. Dasselbe. De Custe v LyMande. Joaunes & Doctecsim;

Fig. 5. Dasselbe, De Zee Kuste vant Lund te Noort - Oosten sorlerende,
(MNE, Ende des Skagerrack und N, Ende des Kattegat) Joamres i Doctecam

Fig 0. L J. Waghessaer, Den siegwen Spieghel der Zeovaert, A, Auflage,
Amstélredam, foauses A Doctinckum feclt. — Obeid Msdou-Akersondt
(Boechscheer; reclits oben 1550, Rouscou-Groye; rechis unien Pioquelier-
Cordan; links unten 1581, Vianderen-Picardien. — Stadthibl.

Fig- 7 n—e. 1885 Aclbert kalfe van heerem, Amsiedredamsche Zeckarien
(ep’t picus overgesion usw,) Amsfelreldamy 1613 —  Henrftug Rifeken
haerlemensis fecit.  Beschryvinghe van de Texel ende Viie Stroemen;

= Oster ende Wester Eemsen; — vermaende Rivieren de Elf, de Weeser,
de Heever ende Evder; van de FLeccusten ende Acylande linges
Jutland. — Seaduhibl.

Fig. 8. 1588, Alhert Hacven van Haerlem. — 5. Fig. 7. Beschryvinghe van
die Hollantse ende Zeogure Stromen usw,  Harmen Muoller sculpeit,

Fig- 8—10. 1581, Lwows foase  Wigenaer van Bdckhoysen,  Specilom
Mauticun, Amstelrednmi, Earopae usw. Descriptio, Baptista b Doctetum
fecit, — Commzhibl.

Fig. 01—13. 1506, L J. Waghender van Enchuvsen,  Thresoor der Zeevaert,
Amsterdum. — | ln, rescusten van Eemderland-Vieendersn, zwischen
Beesis Bank und Ratiogen, 11 b—¢ Ross und Ostmerke bei Portugal,
i2r wie (1m bei der Wester Eems. |2h links Pieardie, Normandie
ende Bretugne; oben wund unten Beschryvinghe van Norwegen; rechis
vermaerde Riviere van Bordeus anders gensmpt de Garona, Fig 13
links Bornholm - Anlind und Gotilands; oben Picardie, Normandie und
Hretaigne; rechtd Galicien. | anwen Eenderlund-Calis, Beniamin Wright,
Apg. coclator, — Stadehibl,

Fig. 14—18, 1508, (15927 wie Fig 11—I13, 4. Aull. Fig 14 links Noort-

costen van Engelant- ende Scotlant: MNMMt vt Eagelngt

Fig. 15 links mmmm, oben wie 14 rechis; untén Dronthen-

Bergen, miammmﬁwmmm Finsalsnd)

Pitsora-Onegn. — Jfommr van dea Ende fecit.

e il
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Fig- 17a—b. 1508 (15827 Wie Fig. 11—13; oben und unten Pruszen,
Pomeren ende Mekelenboreh: rechis Westcusten van Juthlant, Holsten,
Eyderlands, Elve his Langer Ooch (Die Ostmarke ist von Andalusien);
links Juthlapds, Holsten, Fuinen ende Zeelundt. — Lithograph wnbekannt.

Fig. 15—39. 1583—1587. L J. Waghenoer., Nord-, Ost- und Mirtelmarken
von Kompalrosen, die im Uebrigen gegebenen sehr hnlich, odér zum
Teil gegeben sind. — Fig. 10 Brewmignen, Mardow-Akersund (Bocchacher),
Picquelier-Cordan, — Fig. 20. Bouenberghen for Silt. — Fig 21, tuszchen
Blacgney enn Scharenburch) 21 a—b Fero ofte Farre (Faert), — Fig 22
de Ary: Prima Pars lodise orjenmlis.  Toabuln Geogr Kegni  Congo
(vermutlich nach einer ftalienischen Karte). — Fig. 23 und 34, Niguport-
Dieppe. Fig. 24, Andulusler. — Fig 25 Norweghen, Bergen-Jedder. —
Fig 28, Camino-Montego. — Fig: 27 a—b und 28 a—b, Hitlandt anders
genmempt Schetlant. Josme san' dF Emde fecit. — Fig. 29, Noort costen
~an Enpelant ende Scotlant. [ » d. Ende, — Fig 30, 1580, rufischan
Rouscon ende Groye. — Fig. 31 Amelandt-Catwyck  Fig. 32 Brefagne,
Rouscou-Groye. 1580, — Fig. 33 Breiaigne 1583 — Fig. A5 Arcasson-
Castro. — Fig. 36, Hnks Dugeror, Domesnest-Derwina; oben Oesel-
Ferwalen ; umien - Berghen:Jedderen. — Fig 37 ecendeels Normandien en |
Brithangen me: de Efjflanden doer ontrent ghelegen. — Fig. 38 links |
tuszschen Wicht ende Dover, oben Noortcaste van Engelands, Estonesze-
Suelhsam, rechts Sorlinges-Pleymondt— unten List — Langerooch (innerer
Kreis). — Fig. 39, 1583, De Custent van een deel van Denemarken (Nard-
Ecke von Boarnholm) eff SwedEryck beginngde vl Vuyiste ot Calmer toe
(einschlieBlich groSte Teil won Oelandt). — jfammes a Doectecun fecit,

Tafel 20. Das Blatt der KompaBrose. Nord- und Ostmarken.
Nordlinder.

Fig. 1. 150305 Pigter mon den Keere Tecit, Willem Barenfeoen, Nisuwe
béschryvinghe ende Canthoeck van de Midlandsche fee usw. Amsterdam
1008, Widmung 1585, Links Majorka | 583, oben de cuxten von Barbarien
tot Cnbo  Bojador ende voort aller Eylanden van Canarlen |594, —
rechin zeecosten van ltalen (und an der Adrin) bin Corfu ende Cepha-
Tonin 1585, — unten Zeecusten von Spaignen van ande Stodt Serubal
anders 5. wvea td Cabn S Vincent! wvan dar tod de Simie] 1504 —
Stadibibl,

Fig. 2a—b. 1583—05, Plefer van deo Keere. wie Fig, 1. Links nebst Fig, 2b
Nordmarke, unten Zeecuston van Cabo Dragonis mi C. delle Melle 1563,
— vben wie Flg | rechts, — rechin wie links.

Fig 3, 1SO8F dudus Homdiny fect, wie Flg | und 2 Gompasers

rin vifi
bl abasbim P

Fig 3. 15057 Jndocas Hondiea fech, wie Fig | und 2 Compascaerte vofi |
Fransche, Hispanische, Canprische ende peheele Middelfidsche Lee
(A. E. Norderskitld, Focsimile Atlas S 30, nennt diese Harie: Almost
pmaltered copy of & Portulano of the (4% century}.

Fig. 4n—b.. 158057 fidocus Hondies scolpsit, wie Fig. 1—3 Links vnd
reehis wie Fig 3: oben und unten Zeecusten beginnende von Calis af
door de Struet wtsen Caho de Gates — — oock dé Rarharische cusien |
1ot voor by caba de Tre force. |

Flg. 5. 15057 Litograph unbekannt wie Fig. 1—4. Links Cabo digam |
tor de C. Martin, het eviand Yvica ende ooc de Barbariszche custe van |
Ceep de Hone ot de Stad von Alger usw. oben umt omien lmbisensche
Feecnste bepinpende van't port Herculis (ot . delle Melle too usw, —
rechis Zeccusien van ltalle heginnende mit Monte Argentato ot Napolls,

Fig. 6. 15057 wie Fig. 5, Links wic Fig 5 rechis, — oben, rechis wnd
unten Sicilizn, Mala, Tunis und Sidende von Sardinien.

Fig. 7. 15807 fognnes b Doceecum. L. [, Waghenaer. Nieuwe Spleghel der
Zoevaer. Links oben Camine — Montego, — oben C. Finisterre —
Camina® — rechis muszchen Dovers eff Orford nesze, — unten tuszchen
Pleymotth el Parthlnnidt, — lnks anten juszchen Blacgney e Scharenhoreh.

Fig. Ba—c. 1506. Pefrus Kaoris fecit L J. Waghenaer, Spieghel der Zeevaert;
Amsterdam 1597, n Zeecusten vant Mordelicxste deel van Norveghen,
Werny — Canidinos, — b & ¢ Zuydisyde ende de Doatsyde (Irland’s)
Cabiy vells of doude hoech —— Dublin ende Donslck.

Fig. 0—11, 1508 Haptista & Dostechum sculps, Gerrdt de Verr, Amisielro-
dumensis. Coerte van Nova Zombin ek,

Fig. 12—20, Aus de Bry's Verofentlichungen. Fig. 13. 1624, e Bry
Neuwe landiiffel — — Kunigreich Guiana von einem Schiffmann o
sclbst mit her Ralegh der Falri gewesen. Fig. 16. 1585, 15007 Die
ander Schiffart Herrn Francisei Dracken in das Niedergingisch Indien
Dominico 5, 218, Flg, 18, 1824, Carthagena. Fig. 19, 1624, wie Fig. 13.
— Commerz- nnvd: Stadtbibl.

Fig 21a—d. 1500, Richard Hakisyt. Londdn, The principal navigatios
nnch A, E. Nordenekiild, Facsimile Atlas. — Commzbibl

Fig- 22 1730, foseph Husrls, London. A sreatine of Navigation. — Commzhibl

Fig 23. 1705 Erck Kiint. Karte der Paternosier Skiren im See-Aflas
von Schweden von Gustay af Kling 17951816, — Stnafliche Navi-
grtonsschule.

Fig- 24. 17007 in Laurle & James Whittle: East India Pilor 1708, —

Stantliche Mavigationsschulbe.
Nord- und Ostmarken.

Flg. 25a—h, 170907 Unbekanm. Hollaindische Rose: im Holekessel sieht
mit Blelstit peachrieben, oben | T A, unten F F.M. derunter Fahrd.
1704 Augese.  Libeck Dr, F Schidze, Direktor der Navigationsschule.

Fig: 26a—b7 10, [hir. ? Raxars Amde. Holur, Kisbenhavm, — Berlin, K. L M
Schwarzer Grund, Siriche weill

Fig. 27a—h, 10, Jhdt, H. E. Hold. Kjsbethovn, — Berlin. KoL M. ] 23,

Fig- 28  Nach 1782, Christiny Lystrup. Kjebenhavn, Die Magnete der
Rise und ihre Vertindung mit der Kompaliraze entsprechen den von
Prof. Lous | 782 angegebenen, doch sind sie lelchier: dos Blatt hat nur
Gradigilung, O, 5, V mit Buchsiaben bezeichnet. — Berlin, K. 1. M.

Fig- 20. 19, Jhdt, Unbekannt. Britische Kompnlrose ; Grund priin, — Betlin.
K. 1. M,

Fig. 30. 18, Jhdt =—h, Britische Kompulirnge, — Berlin, K, 1. M.

Fig. 31. 1805, Geong' Wiken Henth, Craylord und Loodon, Al Paten)
€573/1805

Fig. 32. 1879, Stephan Lopgfeitime. Philadelphin LS. KoA. DR P No. 8648,

Fig. 33 19, Jiwdt. Unbekannt. Deutsche Kompulirose, — Berlin, K. L M.

Tafel 21. Das Blatt der KompaBrose, bunt und schwarr. Nordlinder.

Fig. 1. 1568, Gerhard Mereabor (Cremery, Duisbirg, Weltknrie. — Studthibl,
von Breslau.

Fig- 2. 1570, Mechae! Tramexines. Romu Abrabam Orfelics. Pyrrhus Ligonus
Neapolitanws. (S04-Imlien im Goll von Tarent), Die Zelchitung is: offenbar
kelerthpt pach einem  Hange(Kajits)-Kompall, denn alle ostlichen umd
weatlichen Marken sind vortauscht; der Zeichner oder Namenschreiber
mag darmul nufmerksam gemocht worden sein und hat in sachbcher
Unkenntnig diz lateintsche Abkrzung lir Norden an die Osntarke pesers,
die anderen, rochs herum oder dem Gang des Uhrzeigers folgend, wn
dig Mord-, West- und Sodmuarke. Fraglich ist, ob die Milwelsung dort
begbmchiet uwnd richthr elngetrapen st & h. wirklich wesilich, nicht
ostlich war. — © z- und  Sedihibl

Fig- 3, 1583 [Luegy Jorsr Wagenaer van Enckhuysen. Spiegel der Soofurt.
Kompall und Tafel der Getyden. — Farben nach Speculum Neuticum,
Ammterdam. 1501, — Commibib

Fig. 4. 15877 10087 Swmmddus Mercalor & Gerfiard Mermetor? facobs Homdis,
Crobier Atles. Planigloben. — Commere: und Stadihibl,

Flg- 5, 1505, fon Huyges van Linschiden, van Hodem, IHnerario, Vayage
alte Schipymert; "*“""""-‘“:LT.-.. Beschryvinghe yan de gentsche Custe

wmen Flalmas sea

ofte Schipvaert; UAmstolredsm. = HESCITYVINENE. VER B0 GINICRIE Laas
van Gulnea usw, — Commzhibl

Fig: 6 1565  Haptishs b Doetechum scalps. wie Fig. 5. Plan von Angm
anl Tercern L.

Fig. 7. 1508, Armaldns F; b Langren delineavit wie Fig. 5. Sidlicher Indischer
Crzean, S0d von Medagaskar,

Fig. 818, 1628, Meester foris Corolir. Stuyrmen ende Curmhpwuf 108
Enchirysen. Nieuwe Pascacrt van lslsent, Fretim Davids usw. —x Graven:
hage; Rijksarchiv.

Tafel 22. Das Blatt der KompaBrose als Kartenschmuck, bum
Nords and Ostmarken, Nosdlinder und Tiirken.

Fig. 1—5. 1601, Simon von Salfnghen. Coppenhabig. . Kechie (4. b, richtige
Sche (s dinische Wor fir Sec unde Landichario der Meerengen (und
der (Dinemark), Noriwepgen), Swieden) untedigganden (zugehirigen ¥ ode
anliegenden & | angrenzenden?) en aull Ehre (platideutsch fir ihre
Rechie {richtige) streckonde (Streckung, Richiung) unde polus hoechds
{plattdeutsch fir Hohel, Dem durchlanchtigsten Grolmechiigsien Kiinnicl
{Kenig) Christianus der' vierts des Namens, Koonleh zu Denmarken ands
Morwejen. — Minnen (meinen) gnedichsten Herren zu Ehren Gemach
durch Euer Kon. May® vnterdegnigsten Distner. 8. v. 5. — Stockbolm
Rik=arkiver Skv (Skokloster) Collection

Fig. 0—%, 1732, Hdggl Hallf = Kidtib Celebi. Djshan Noma. Kon
stantinopel.  Fig 8. Kompalrose mit den arabischen Berelchnunger
Fig. 7. Geometer-Bussole, nur bei N., O, 5, W. islamitische Bezeich
nangen. Fig 8 Kompalirese mit ltalienischen (10) Bezeichnungen m
Hirkischen Buchetaben goschrichen.  Fig. 8. Kompalrose doren Bezeich
nung nach einer Auskunft Franefsisch, nach anderer deutsch ist, m
tiirkischen Buchstaben gesclirieben (Fturkisch, fna Franztsische beas
Deusche {ibersetzt ¥) — Berlin, Konigl Bibl :

Fig. 10, Jahr? Zeichner? (undreno arabo  anton Yenczin
duenle. L. Fincall 10, :

Fig. 11—14 wic Fig. 6—0. Mittelstiicke — Fig, 15—18, Nordmarken. -
Fig 19—22 Ostnmsken von Kempalrosen in den Karten jenes Werke
(Geographischer beew, nantischer Beismnd des H. H. waren ein fme
ahsischer und ein ungarischer Renegnt).

Palazz
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| Fig 1. 1500, fuoan de la Cose. Madrid, Musea Naval. Nach Anfonio Vascdre
Ensain Biogrifico éel célebre navegante ¥ consumado Cosmigrafo Joun
de In Cosa vy descriptién & historin de su famosa Carta Geogrilfica.
Madrid 1882, 5,32 (S 64 frane. S, 100 engl) ist diese Kompafirose
micht von derselbenr Hand gezeichnet, welche dos St Christophar-Biid
ausfiihrie, sondem von einer geiibtersn und das - Marien-Bild ist aus
ginem Bild nus Papier avsgeschnitten; anf dos Pergament geklebt und
farbig fibermali, wm min des Obrigen Teilen (der Karte) ibereinzuaimmen.
Mach Cesardo  Fermdnder Dum; La
Marinn de Castilla wsw. (Historia Ge-
neral de  Espafm)  Maodrd 1504,
ewischen S, 356 und 357 Rosa nau-
tice. — Commazbibl,
4 15201550, Unbekannter Zeichner. Diresden. Kanigl Mathematisch-
Phynikalischer Salen. Noch plrger Mideilung von Hermn Geh Hotrm
Professor . Pabtenhausen, Direktor des betr Salon, Aublerre sich Herr
Dr. M, Griskerg, Direktorial-Assistent am Kdnigl Kupferstichkabinett in
Dresden Ober diese Rose: Oberdeutsch 1520—1550 (ersteres das
frilheste, letrieres das spateste Daram, das leh fir miglich halee),
Jedenfulls nicht Franzdsisch oder imalienisch; ob auch die Niedertande in
Hetracht kommen ist schwer zi enischeiden: fMir wahrscheinfich halie
| ich es miche  Ergiebt sich nichis aus dem R? Die Lilie hat eine Form,
dle an pewisse venedanische Druckvigneite (auch Lyon) erinnert, doch
Ralte ich das fir belanglos®. Herr Dir. Geh. Hofmt Prof. Pattenhausen
fiige hitza: MNuch dem hendschriflichen Catalogis Instrumentorum ad
rem pauticam spectantiom Musasi Regli Mathematiel concinnams v, |
1731 diirfre sich peben anderen, derin  beschnebenen. aber in der
Sammlung nieht mehr vorhandenen Seekompassen auch derjenige. dem
dicse Rose ehemals angehiicte, hier befunden haben, denn es findet sich
darin angelilrt (Ein etwas kleinerer Seé Compuss von voriger [lacon,
|. Die Huberste runde hbltzerne Bhchse st roth und gelb gemahls wnd halt
6 Zoll in Diametor, henge gleichfulls in swei meszingenen Relfen.  Auf dem
Mittel der Compnss-Hose st die Marin mit dem Kinde Jeso gerabile.®
Dis feichnung des Hosenblates scheint durch Holzschnin wusge-
fifire; rot und pelb kdmmten niederlindische (COsiende™) Kompaldosen
{Blichsen ) gestrichen sein, ob auch deutsche Seestidte (Danzig? Emden?)

Tafel 23. Das Blatt der KompaBrose. Sid: und Nordiindsr,

i

tj |
[ . 18807 Diege Curbierres.

Fig- 2.
Fig. 3 15817 Rodrige Zamomang,
Fig.

-

i solche Farben hatten, migen Heraldiker entzehedden, Der unter der Hoae |
mirugh, */s Srrich ostlicher Miflweisung befestigte Magnes (swel Diritie, durch |
abergekichtes, nur dis Spiteen froilmsendes Papier mit der Rose verbunden)

~ had alie Furm von Talel 5 Fig. 2; wiire also lier abs die Heschreibung
Ea i Bikim P ale b TS e mmd i T

nn:r!::;i:ur::l‘ NOT QIC MEZEN IMENESEES TTHET HEF UET RUSE Y51 Uumsn e
hat die Form von Tafel 5 Fig.-2; whre also dler als die Beschreibung
voui (hsivdins.  Es st Keln Zebchen vorhanden, dis andedten kénnte, dieser
Magnet und dos die ganee Unierselie des Rosenbtans hedeckends Papicr
seicn nicht die urspriinglichen.

Fig. 5 1500, Christophorus Schissler faciebat Augestie Vindelicorum Anna
Pomini 1566, — Hamburg. Museum fir Kunst und Gewerbe — Digse
Rose st pemalilt (die Umrisse der ,Striche® gravierd) anfl der inperen
Seite eines vierkantigen Reisebestocks von Chr. Sch.; die Ecken sind
nusgeliille mit aul eigenartige Weise Wind blasenden Minnerkoplen ; sie
jeruu wiedersugeben hiell ich durch Steindruck, besonders Litho-Photo-
graphie nicht mighich, daher bilehen sie fort  Die Farbe der weiss
geblichonen Siriche war nicht mehr zu bestimmen, der Grund der Hose,
wie die ganre Plane, ist vergolder, die Bussole wie leichr verilbert
Die unriehtige Stellung voh  ME = 50d, SE=— Nord, OCC= Wen,

] Ort =+ Oat, sowie der sugehorenden Marke fir die Stellung derf Magnet-
nadel entspricht derjenigen anf dem Boden der Hussole. Dieser Boden
schelnt spiter eingeseeet ) Schissler witrde die Bezeichnungen wohl an den
rchtigen Ort gebrach hiben. — Schissler scheint sich die Aufgabe
gestellt zu haben, soweit miglich den aufeinanderfolgenden . Stnchen®
ungleiche Farben . geben. Die Huchstaben in NO, O, SO, S, 8W,
W, MW sind die Anfangshuchstaben der {talienfschen Namen dieser
Kempal- ; Striche*.

Fig. 6. Vor 1587 Unbekanmier Zeichner. — Dresden. Konigl Mathenutisch-
Physikalischer Sulon. — Diese Kompalirose befindet sich in der Bussole
cipes sehr schin gearbefieten, kieinen Bestecks von 77 wim, Seite ent-
halend Sonnenuhr fir Sonnen- ond e sopen. upgkelche oder Planeted-
Stunden, geometrisches Cuadrat, Hobenkrels, Kalemder und Mandiadf, —
e Kompalirose kst sehr schin erhalion; der Magnet hat dieselbe Form wie
der worige (d. h. Houtenform) i1 aber ans einem elnzigen Stick Blech
geschninen, picht mit Papier Gberklebt und, scheint much mit etwas
Ciot-Milweisung, durch Seifte bofestigt — Aus Besorgnis so wertvolle

der Rose Fig 4, den Betmg der MiBwelsung genau lestoustellen, —
Herr Dir. Goh. Hofrat Prof, Patienhansen schreiti: . Das Instrument hat
der Diresdeirer Kunsikammer bereits [587 angehdrt, do cs in dem crsien
Kunstksmmer-Inventar von digsem Jabre erstmaliy erwihng wird. Und
gwar heifit s i dleser frithesten Erwlhnung: susdriicklich, daB das

Stiicke irgendwie ru beschidigen, wegte ich nichr, bel dieser win bei

el ¥

Instrument ¢in  Ses Compniz scheiblein® besize.  Nnch sinem Inventer
vou 1732 noll daa Instrument ein Geschenk des Grafen Phillpp =i
Hokenlohe an den schsischen Korfirsten Christlon ). sein, — Heach.
tenswert ist wuch di¢ Teilung in halbe  Striche® und die Bezifferung
von | —16 in den eintelnen Cuadranten.

Fig. 7—17. Jahr und Zeichner unbekannt, — Dressfen. Konigl Mathematisch-
Physikalischer Sakom, - Herr Dir. Geh. Hofrar Prof Putfenbausen el
dariiber ghitigst mit 1 . Diese Kompnfirosen und Grondplatien sind in sinem
alten Aktenband des mathemathlschen Salons elngeklebl aulbewnlin®, —
Die in Fig 13-=17 wiedergegebenen Zeichnungen von Magneten gehbren
zu der Fig. 12 gennn gleichen Bitiern von Kompalirsen, weshalb disse
hter foriblichen: bei iknen ist die, an die sidlindische Einteflusg sich
anschlicBende Berifferung beschienswert  Zierlich gearbeltete Magners
erinnere ich an Sonnenuhren mweilan gesehen zu baben. — Zu Fig 7—11
jst ie Bezeichming von Ost dureh die Sonne sebr auffallend; bis dahin wir
sie mir nor bekanan dureh Gionana! Quintioo 1532, & Tafel 14 Fig 2
-—Wenn nicht Fig 7—17. so gehdren doch wobl Fig. 7—11 2u Taschen-
Kompassen | von 1217 mug e ols zweifdlhaft zu betrmchien sein |
vielbeichi waren sic Einlage in den Boden von Bussolen (filr Sonnen-
uhiren) oder Vorlagen fir solche. Die Ungleichbeit rechis and links
Pei den Mord. und Shdmarken entspricht den Photos dor Bussolen-
Zeichnungen,

Fig 18, 1787. lgn. Lepa. — Amsterdom, Nederlindseh Museom voor Ge-
schicdenls en Konst. — Holzdose. Das erste mir bekannte Blatt der
Kompalirose, aul dem such MNord durch cinen Wind blesenden Kopl
verzier! 51

Tafel 24. Magnet. Das Blatt der KompaBrose. Nordmarke.
Die KompaBidose und ihr Gehinge,

Fig |. 1585 Jan Huygen van Linscholen van Harlem, |inerario, Voyage
ofie Schipvaert. ¢ Amsteiredam. — Amidifus F. (F=Florentius & Langren
delineavit & sculpsit. — AMbcellinge der custen des Landes gennempt
Terra de Naml waw. S O von Naml — Commzbibl.

Fig. 2. 1585 wie Flg 1. — Henremn F, ab Langren sculpsit. — Affbeel-
dinge der custen van Abex wiw, in Mare Ambicom et Indicam.

Fig. 3—4. 1660, Nicolas du Boe. Digppe. Er nenmt sich Graveur, Libraire
et Imprimeur, enthalten B G. Do, Dieppe Lot de Maviguer par-
fectionné par Ia cognoissance de 1s varistion de Psimant oo Tralctd
de ln Variation de l'sigeille simantée. — Commibibl

Aul 5. 13 des Werkes von Denys ist dieses Hian der Kompul-
rose. nar Stowerrose d. b die Teilang zelgt nur ganee Siriche®; sl

Aul S 13 des Werkes von Denys ist dleses Blan der Hompals
rose nur Steuerrose d b odie Teilung zeigt nur ganze ,Striche®; suf
S 102 ist ¢= das Innere einer ,Doppel-Rose= d. h auf der betr. Seite
des Buches [hier elnen Pappdeckel odder sirkes Papier darstellend) ist
ein Kompal Rosenblatt aulien mit Serich, innen mit Gradesilung gedricks,
dessen innerer Durchmesser  genay  glesch ist, dem Durchmesser des
Randes von Fig 3 Das Vorbild von Fig 3 dst durch  ginen Faden
gennu zentrisch mit diesem fuberen (lesten) Rosenblant verbunden, so
dall et penirisch in lemzterem gedrebt werden und der Milwelseng
{Deklinntion) der Msgnete ontsprechend singesiellt werden konn, demit
wat var Augen hat, welchem rechiwelsenden (wabren) Kudrs (HRichtumg)
der gestenerie mifiwelsande (Kompallh Kuré enmspriche  Die Nordmarke
des festen Rosenblates ist Verkleinerung der von Fig. 3. Bei allen Grad-
teilungen dieses Werkes laf jeder finhe Grad durch elnen erbeblich
langeren Strich gekennxeichnet, jeder rehnie durch einen noch lngeren,
Die Bexifferung is ,in dersclben Weiic wie die einer Armillarsphire®
4= —00, Ost und West 0, Nord und S04 907 bei N, O, 5 W stehi:
wahres Nord, wahres Cpt, wahres Sid, wahres West (wortlich: Nord
der Well usa,) _

Fig. 4. 5. I8 unpd 72, Die 2o diesem Blatt der Kompalrise ge-
hirende Grodieilung ist dreifach  bexiffors, owischen Grad- und Strich-
teilung doppelt 4><0—00, innen (on der Sirichteilung) bei Ost und
West 0, bel Nord end Sid 00, — auben (an der Cradeintellung) bei
Mord und S0d 0, bei Ost und West B0 Zwischen Grdtzilung und
Hond {5t =ie 2:0—180; bei Nord und Sod smwht 180, von Nord O
durch West 80 bis S0d 180 ond von Sd 0 durch Odl 90 bis Nord
180 gezahi.

Fig. 5. 1702, Auhin. Amsterdsm. Dictionsuire de maring contenant les
termes die It novigation et de Varchitecture navale.  Chez Plerre Brunel,
Murchand Librsire, sur be Dam — Boussole ot Compas de Route,
Zee-Kompas, 5. 072 — Commzbibl,

Fig. 0. 15, Ihde Mite.  fok, Friedrick Endersch. Elbing. Blatt der Bussole
giner Horizontal-Sonnenubr.  Magnet s Tufel 5 Fig. 2. — Musenm
Mir Kuonst ond Gewerbe

Fig. 7. 1760, Wm. Faleoner. London. An . universal Dictiomary of the
Murine osw, Ulostraied. Piate 11 Fig 19, — Mit Avsnghme dieser Nord-
mirks Gowin Keight's Kompabrse und Kompall,. — Commhibl,
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Fig. Ba—b. 1571, «H «G. — Dresden. Kinigl. Mathematisch-Physikalischer
Sulon. — . Schriig-Anstcht, b Bussole mit 4 Gelingeringen, — Her
Geh, Hofrap Prof. 8. Pattenbausen, Dirckior des Kgl, Math. Physik, Saloi
schreibt:  Der Verlertiger diirfie Hom Gibe (npneh Gobell, Gabe) seln,
der JArtzney Doktor® und Leibarzi des adichsischen Kurfilrsten Awgust.
Dic Bussola hnt keine Teilung, deren Gehiuse hat die Form clner
Kesselpauke ugl wie die aul Tafel # Fig 5% (6L Th. flen, Grimsby).

(D int es nicht unmiglich, dali urspritnglich sme des einfachon Magner- |

stlibehens eine Kompalrose zu diesem Knabinewsiick gehfire: A S0
Fig. 8. 1702 Aubip, Amsierdam. 5 248 = Fig. 5 — Commzhbibl
Fig. 10—11. 1708 fohusn Gaopp,  Lindao im o Boden-See.  Gnomonbea
Mechanfen Universalis oder Mechanische Sonnen-Ubr-Kunst. Kap. |5
Horolog, 11, — foh. Spicge! sculp, inn' Lindan, — Stadibihbl
Tafel 25. Magnote. Das Blatt der KompaBrose, Miitelstbcke.
Nord- und Ostmarken.

Fig §—2 1077, Clamde Fraogols Miflet Dechales de i Compagnie de
Jesus; Pare L'art de paviger, Domontré par principes et conlfirmé
par plusieurs observations tinfes de l'expdrience — Fig 2 vgl Tafel 20
Fig- 2 nuech Tafel 5 Fig: 30w, (Cabeus), — Commzbibl

Fig. 3. 1077, Wie Fig. |-—2. Peilvorrichiungen.

Fig. 4. 1680, @ de Bie. ;. vossemarine. — &' Gravenhage. gl Nederads
Marine- Ministerium, — Dies Rosenblan war offenbar  bestimmt zor
Benutzung fir Kompasse von drelerlel Duorchmesser; e nich deren
Girfisse krrie man ea um ene oder swel Teilungen. — Hier uigefdbr
3y der Vorlage.

Fig- 5. 18, Jhdy Unbekannt, Das Mitielstiick st dem Wappen der nieder-
landischen Siade Enkhulzen enthommen. Die Rose befinder sich in
doppeltem Holr Kasten mir kardinischem Gehiinge ond Peilvorrichtung.
— Amsigrdam ; Nederfandsch Museum voor Geschiedents en Kunst.

Fig- 6, 8. Jndt. 2. Hillve, Unbekannt; Venezin Diese. Hose gehtrt 2o
dem Hinge{Kojlis)-Kompal. Talel 30 Fig, 5 a—d; daber legen die
Marken der Osthilfe links; die der Westhiilfte rechis.  Ex ist deutlich
i erkennen, dall sle mihlnkt ausgeschnimen und \'Iﬂ‘l-lllc'.'!‘l.t i|nd_.|11|r

Obertell B K. Um dos Mitelstlick steht  Rasmos Kook Kisbeohave:
Das Mirelstiick: Eine Eva mit der rechten Hand ein Motz hinter sich
liber dem Kopf, mit der linken dessen Ende hpltend, rechs und links
vou ihr je ein Fisch, fm Himergrund links ein alimodisches Yollaghif,
rechts eine Gebirgs:Landschalt, Die in don Glaskessal goritrie Ver-
rierung 5. Tafel 32 Fig 6.

Fig. 7. ® tlver finsen darliber geklebty fohann Philip Wellhaeh, Kinbenhavn.
Miteelstick und Nordmarke einer Peilrose ohne Strichieilang 420 — 00"
Ost, SO und Wesr (V) ‘bezeichner.  Der Kompall har st éines Kessels
elnen viercckigen HKosten mil Peil-Fenstern und (séftwrts kinppends)
Diopter; obenauf such Fernrobr.Lager. — Danemnrk,

Fig. 8. 18347 Aupust Awgborg. Kibenhavn,  Mittelstick wnd Nordmarke
elner Peilrose ohne Gradteilang. 43<0—00% (0, 5, W (V) bezeichnet
Der beir, Kompal bat ebenfulls stint Kessel einen viereekigen Kasten
miit. Peil-Fenstern; oben an (hm sind mit einer Regel (Lincal, Schiene,
Alhidade) verbundene Diopter, — Dilnemnri.

Flg. 8. % T. A Bang. Kidbenhnvn; gehdnt to einom Kompall mit Holzkessel
des Mus. Libeck,  Kunst- und Kolturgesch.

Fig 1Ma—b? H, H Kt -~ Liobeck  Mus. Lab, Kunst- und Kulerrgesch,
(Minelstiick, Nord- und Ostminrke). Das Museum besiizt anch eine
Kupferplatie und den Sieln, mit denen solche Blaner gedrucki warden.

Fig. 11. # H. H, Kohn Litbeck. Mitelstiick und Nordmarke, — Mus, Lilb.,
Kunst- und Kulturgesch.

Fig. 12, 18. fhdt. Ende? 19, Jhdt. Anfang? Pirter Nooribergh, [r te Rotterdam.
Der Magnel st Whalich Tafel 5 Flg 24 oder Tafel 0 Fig. 11, Der
Kompalt ist ein gliserner Hinge-Kompall, — Amsterdam, Nederinndsch
Musenm voor Geschisdenis en Kuns.

| Tafel 27. Das Blait der KompaBrose, Mittelstiicke, Nord- und

Ostmarken. Pinnen und Hitchen wvon Kronenkompassen, bunt wnd
scliwarz. — Nordlinder.

Flg. |, 1784, Gethund Andreas Pohimonn, Hamburg, Kropen-Kompall-
s, Tafel 32 Fig. 2. — Aliona; Museum.
Fig. 2. 7 P, Oramer.  Hambarg.  Kronen-Kompafl.  Oberes Blan zu der

2 erkentien, dall aic geschickt ausgeschnltion uid vermuschi sind, nur | Fig 2 F P Crimer, Hm-nr'u.u-;1 Kronen: Kompall.  Clsores Hilat zu der

vergnl man, es mit der Ostmarke 1o fun (hler eine Vergibmeinnichi-

Ranke) daher ka1 hier Westen, filcht wie gewthnlich Oston, besonders

bereichnel. — Der Magnet legt floch an der Rose, er Ist an beiden

Eoden rfugespitel, um Beginn der Spitie etwas brejter als an dem Ringe
fir das Hotchen ghalich wie Tafel 8 Fig: 7, er ist aber nur durch seine
Verbindung mit dem Howchen nm Rosenblan befestigt, nicht auch durch
Stifte oder Schranben nn den Enden, er kinnte daher der Millwelsung

enisprechend verstellt werden.

Fig. 7—12. 10, Jbde 2. Halfe, €. Bocsmras,  Amarendom.

Minelsiticke

Mord- und Osbrarken von  schuyvenden® Kompaliosen d. b deren

Magnet oder ‘Magnete verstellbar sind; s Tafel 30 Fig. 6, — Die |

Livienfihrung der sogen. Lille van Fig 11 i sehr ali, sie Andet sich
such In den 1583 von foanmes B Doctecum gestochenen ond splienén
Karten In Lovas fans: Woghencer's See-Atlanten. — Lelden. Verificatie

vin het Hijks Zec-lnstmumenten.

Fig. 13, 1708, fohwan Gaupp. Lindog im Boden-Soe. Gnomonica Mechanicn

Universalis oder Mechanisehe Sennen.Uhr-Konst.  Kap, 15 Horolog. X1

Job. Spiegel sculp. Lindan. — Stadilabl,

Tafel 26. Das Blatt der KompaBrose, Mittelstiicke und
Nordmarken, bunt und schwarz  Nordbinder,

Fig. |

1735, Hewmdt Bormesfer. LAbeck. Eine solche Rose befindat sich

dort in einem sopen, Kronen-Kompall der Schiffergesellschaft, eine andore
in einem Hingekompal mit schin geschniceter Holzdose des Museum

Lilbeck, Kunst und Kulmrgeschichee Krone 8. Tafel 31 Fig 2,

Flg. 2. 1777, Jockim Bermester.  Litbeck.  MNavigationsschule; es ist die

abere Hose des Hilngekompasses it schon geschuitzier Holzdose, dessen

untere Rose die von Bage Mary fat s Tafel 28 Fig 3. Die Zitken
i Mord- und Siidende sind die frei liegenden Enden der Magnetdeitie.
Fig. 3. 7 Jwer fensin. Kibbenhavn, Wie Fig. 4. Kessel- und Kronenkompatl.

& Tafel 31 Fip. i1,

Fig, 4. ? Hany Peler Hanssen in’ Fléniburg.  In einem der Kronenbompesse

des F Muzeum. s Talfel 31 Fig 0.

Fig. 5. 1732. Samue! Sandberg a Liobeck.  Minelatiick des  Rosenbinties
eines Kompasses mit Holrkessel des Mus. Lobeck. Hunst und Kualtur:
geschichie.

Fig. 6. 1765, Raonmus Koch. KiShenhnyn, Kronenkompal von Kapt. €, Bery,
Seollig (Ankergrund) bei Apenrade, — anders in Dinemark und Syll, —
Abbildungen in den S wi¢ diese Tafel Fig. 3. — Magnete vor-
schieden wie Tafel 5 Fig. 24, Tafel 68 Fig. 6 (H. P, Iversen) und Tafel 30
Flg. 4. — Aul Sylt ist die Dberseite auch ein Rosenblan : schwarzer Grund
mit weissen Strichen, von denen nur: NO Ose, 50 Suyd, 5% West und
NW Zacken; die sogen. Lilie auch weill mit schwarzen Linfen und im

fose yon der Fig. 6 ein Teil ist.  Der Name und daz Mittelgtiick waren
Oberklett mit dem von Johs. Wilk, Mever. — Frilier Allons, Museum,
jetrt Hamburg, Mus. for Hombg, Gesch, Krone s Tafel 32 Fig. 8,

Fig. &, 1786, Nicolaes Linnfeh. — Altonn,  Museum

Fig. 4, 1787, F. Meyer. Gliickstade. Elgenmum des Geob, Medizinaleal und
Rgl Kredsarzt Herm Dr, A, Halling, Glilcksmdy, von dessen Urgrolvater
dizser Kropen- Kompal gefortigt ist; gelichen an das Kel Inst [ Meeres-
kunde, Berlin, — Der Swundentcilung entsprechend miBee [riber sl
dem Hiliehen {Dobben) ein Scharensiif gewesen seln: denn ok man
beabisichitigre dns Mlasr der Kompalirose fir Bergwerke kduflich zo
machen isr doch sekr fraghich. Krone s Tafel 32 Fig 3.

Fig. 5. ¥ [ P Toods, Segel. und Kompafimocher, Hamburperberg (jetzt
St Paulil. — Mus, fiir Hombiang, Gesch,; fiberwissen von Herrn Kapi. Espe,

Fig. 6, 7 foks, Wil Mower, Homburg. Kronen-Kompall,  Mitelstick  und
Nordmarke, Diese gehbren znm unteren Roseoblatt derselben Rose wie
Fig. 2; die Abbildungen sind die gleichen wie In letrterer. — Maos. fir
Hamborg, Gesch,

Fig 7. 1832 . F, Petersien. KompuOmacher, Humburgerberg. Dies Mitel-
stilck war pofgeklebt nof das einer tweiten Hompafirose von Linnich
(Fig. &), die gehGn zum  Kronen-Kompal von Kapt. Clemens. —
Altonn, Museum,

Fig. 8. = foes Matthios Maas, Hamburg. Mittelssfick. — Flensburg, Mus.

Fig. Bn—c. 7 f €. W, Scheffier & Soho. Homberg, Mittelstick, Nord- und
Crtmarke, Mus fir Hamburg. Geseh | fiberwiesen von Herrn Kapt, Espe,

Fig. 10a—e, i8530, J Stehr, Aliona, Efbstrar.  Mitelsiick, Nord- und Ost-
mnrke derselben Rose in Holrkessel, <~ Alona, Museom,

Fig. 11n W ? N Petersen. Altone.  Nord- und Ostmarke dersciben Rose
in Holzkessel. — Aliona. Eigentum von Heren Die. Prof Dr. Lehmann,

Fig. 12—I4, Finne und Hiwchen in den Kronen-Kompassen hezw. Rosen
i Fig. | und 2.

Fig. 15—17, Pinne und Hiltchen im Kmnen-Kompall vor Kapt Clemenz
und zu Fig. 3

Tafel 28, Das Blatt der KompaBrose, Mittelsticke, Nord- und
Ostmarken, bunt und schware.  Nordlinder.,

Fig. 1. ? Unbekannt, Miinchen, Desusches Museum, s Tafel 32 Fig. [ n—b.

Fig. 2. 18, Jhdr, 1. Hilhe® Plofer focobze win der Lanen.  Rotterdam, —
Berlin K. 1. M. Dese und Pinne s, Tafel 31 Fig. Sa—b.

Fig. 3. # 18, Jhdr. Horg Mary, Instrument Maker af the Hermimge Bridge.
London, [ies {et dus untere Blan der Kempabirose von fochim Sormester,
Lobeck 1777. — Mavigstionsschule LObeck, Dose s Tafel 31 Fig 4.

Fig- 4. 1%, Jhde.? [, W, Moller. Tonning Teil eines Abdruckes winer
gestochenen Kuplerplatte im Besite des Museum Altona.
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‘ﬁ;.a. Vor 1818, Unbekannt. Barth, Tell eines Abdrockes einer put

- Iﬂlﬂ:h-m Kupferplatte im  Besirz des Mus, [, Kunst und Cawerbe
Humburg; Uberwicsen won Herm  MNavigationslelrer Skadoedl,  Barih,
Pommern. [le Flape siwmmi aus dem Nschilall des Navigationslehrers
Steimort i Barth; da das Schilf die Schwedische Flagge zeigt, mull
fene vor [B18 gefenigt sein) i genanniem Jalire wirde der bewrsffende
Tell Pommerns preufsch.

H[,ﬂl—h F Mite des (0. Jhde? Unbekanni. (0, Filby, Hamburg )
Nord- und Ostmarke. — Altosn, Kgl. Navigationsachule.

)_JH;. Ta- b7 Mine des 19, |hdt,? wic Fig in—b, — Berlin. Kgf. L £ M,

'Fig, Sa—c. Anfang des 10, Jhdt.?  Matther Waedell, newr Shadwell Dock.

| London.  Mirtelsitick, Nord- und Ostmprke, Hidtchen, — Altona, Museom.
Krone a Tafel 32 Fig: 7.

Fig: Da—c. * Pleter Noordbergh in Rowerdam.  Minclyick,  Nord- und
Ostmnrke. — Libeck, Schiffer-Gesallschaly.

Fig. 10, 7 14 Jhdt, 2. Hilfie oder fetcpes Dinattel. O Plath, Homborg, —

ainem Hompabrosenbindl, dos Herr B AL Sckell selbst gittgst itherwies
Fig. 12 |8, Jhdr ersie Habhe, Dieser Magnet gehor 2ur Rose einer Sonngn-
uhr; er ist nus 2 Blechstreafen hergestelly, die auf hober Kant (senkrecht)
stehen; Mule G3<30=75<03 mm: er isr mit |1® westlicher Mil-
welsung dn der Hose befestigt, — Eigenturi van Herm Dr. . Orecker,

Berlin K, L M.
E‘ Fig. 11, 1894, E A Sckell, «Stettin. D, R P, 78R4,  Gezeichnet nach
[ Professor an  der Dber-Kealschule mit  Heform - Real - Gymnasicm  in

Aschen.
|
i Tafel 29,
1 Das Blatt der KompaBrose zum Stevern nach Graden,
Waeht-{ Besteck |Brettor,

Fig. 1. 1884, Sir Wm. Themson, Lord Kelvin, D, K. P 31423,

Fig. 2. 1802, J. Borifieldt  Hansa 20, Jge. No. 16 0. Teilung des rechien
| Winkels in 10 Striche jo 8"

Fig. 3. 1865, Postel Vimay, Paris, gehdrt ro elner Thomeos Rose mis

TR Magneten, - Dertim: Nut, A 'a‘aicm-m-mm
TFig. A 1M Jhdr 2 HIJ.M. Britisches Kompal: Rostnibluit; uls -'llll:muﬂﬂt
| eine Stundenteilung 22012 wiad Strichreilung 48,

t Fig 5. 1002 Nashische Abteltong des Miichs-Marine-Anetes,  Entwiel

| Marine-Runilschnn 14, 1903, T 5 84,

Fig. 6. Nach 1000, (10047 Hepth & Co, Ld. Loodon wid Crayford, —

| Ih:nlu.g voni. Heath & Coy wergrillers

! Fig. 70 1888, O B Magmghd, Vice-Admiml. La Bossola s Ligoide delin

| R Maring, Fig. 4. Genova; Lfficie: [drogrfico

' Fig. B (008, Sipreny amd Habdhe,  Bedin Marine-Bundschou 18 1.
5. 47B:

Fig. 0, 1901, Hydrographic Offiee. U, 5 N A, Mavy, Capr € Tisdi
Bureau of Equipment. Washington [, C. Pilot Chart of the Narth
Atlantlc, February,

Fig 10, 16004, 0.5 N, A. Navy Service (Richie. Baston U5 N A)

Bursau of Equipment.

l Fig. 11, [0 Jhde. Wecht-{Besteckjbrett.  Pinn |Besteck, Sticken) <Kompall
mil Logg{Wachinafelibren); wahrscheinlich gefertigt von einem  nieder-
lindischen Schiffszimmennenn. — Stmodgut von Syit; von Frl Meier
wis  Brounschwely peschenkr ar das Mos. Hir Koot und  Gewerbe;
Hamhirg.

I Fig 12 19 Jhit Wache (Besteck) brett. Pinn (Besteck, Sticken) -Kompal

| mit LogpiWachtjrafelibrett); wahrscheinlich gelertigt von elvem schwe-

l dischen Schiffsrimmermann. — Stackholm, Nordisch, Museum, Medde.
landen frin Mordiskn Mosesr 1809 och 10000 — (Nach f Warmeke's

l Veraffentlichang o Libecker Bifter 18100,

|

|

|

Tafel 30,
Magnet. Das Blatt der KompaBrose. [Me KompaBdose.

Fig. 1. 18. |hde, Upbeknnnt, Dresden.,  Kgl Mathematisch-Physikalischer
Salon. Herr Direkior Geh. Holral Professor 8. Pattenbansen teflt fretind-
lichst mir: , Der grole Dosenkompall von |1 5amm Gehiusedurchmesser,
aus fouervergnldeter Bronze gefertigh, tripgt kein Verfertigerseichen; er
ditrfve Bm 10, Jhde. enistanden sein.  Die Bussole selbst hingt in einem
sz 3 Ringen bestehenden System. Die versilbarte Bussolenbodenplatee
i1 in 4200 Grade geteilt, die Berifferung |8uft innerhalb der Teilung
von rechis nach links, (won Ost ound West nach Nord und SGd) auber-

Mhmlinﬁuﬂnﬁuhwmwwmmud‘#pm..

.H;.l ll'u.! ..-lm:li ...IH m:huuupu wun

Dl Buesale hat @ber dem Deckglas noch einen gweiten, drehbar ein-
gerichteten Tellungskrels mit zwei genenliberliegenden, kleloen 25!3".
marken; er g die gleiche Quadraptenteflung und Bezifferung wio
der inpere Ring. Es erscheint nicht ausgeschiossen, dall dleser Kompall
u Vermessungen im Bergwerk benntzt wurde®, Die Ansichi von - ohen
und senkrechten Schnitt 5 Talel 33 Fig Ja—b

Fig. 2 1066 G. Demys. Prétre Pilotte Hydrographe de sa Majeseds L'ant

de naviguer. Dieppe Cher Nicolus de Bue  Graveur, Libraire & lmprimeur
— Denys sagt, dwser Mapner sei von Foarrier anpegeben vl digegen
dieszn: Tafel 5 Fig. 32 und Fig. 30a (Cabens). — Commihib.

Fig. 3. 1080, Nicoles Do Buc; Grivedr, Librafre et lmprimgur,  Dieppe.

— Dieses Blan der Hompaliross befinder sich als drittes in G, Deas,
Llart de navigoer (Commehibl § — Dieses Kompall-Rosenblatt ist siedar
dna inrere einer ,Doppelrosa® (vol. Tufel 24 Fig 3) auf 5 122 and
167 dex Werks von Denys, — dach isk-hier pullerhalb der Serichiellang
diesss beweglichen Hisites noch eine Gradieilung gegeben, a0 dall die
Gradstriche an de den festen Blates grenicen.  Die Bezilferung lst gleieh-
Fulls 40—, bel Ost ond Wedr 0, beil Noed und S6d 80 dic Mord-
marke isr hier und bel dem feston Blot sufs News sine Verklefnering
der Mordmarke der Strichrose.  Zwischen der Gradiellung uad letitorer
st el frefer Raum, in lhm sichi: miBweisend Nord, — Osr, — Spd,
— Wesr (winlich Nord des Magner wsw ) Das feste Blan st chenfails
innen in 300" geteilt 45000 beziffert, van Ost and West 0 bis Nord
und Sid 00, swischen der fneren Teilung und dem Runde ist ein
schmalor fwwm mit Tellung in 32 Striche: NO, 50, SW, NW erwas
Hervorgehpben, bel N, 0, S, W mcht wicder: wahres Nord, — Ost, —
Sod, — West (wartlich Nord der Welt usw )

Fig. 4. 17407 wvielleicht (rBher. Unbekapnt. Syit  Herr Lahrer O o,

Archsum sul Syl leile darber mit: .[Meses Rosonblatt jst dus obere
der Kompalrose, deren Magnets hier sichibar sind; des Mitielstiick des
untoren  Rimenbiafies s Tafel 28 Fig 1. Fortuna's Wimpel s der
Danngbrog, ehenso s die Flogpe des Schilfes danisch; der Himmel ist kinr.
Uin das Mitrelstiick Hegen drel Krelsringe, im nnorsten stehy g * 8%
der mintiére st leer, im BuBeren: Jeg Hanber Wed Froen = fibeubers
o Kjpetlighed pracgilg At Fortane kommer Fra Gud Almesgiig. anf
Deutseh: ,leh holfe mit Glanben und Lisbe prichuig, dsfl Fortans (dis
Glilck) komm von' Gorr allméchig®. — (Dde Tellung. st wie Tafel 28

- R ——

0 wid Ot an ubwechsend
ein Schift und eine Frau, dic Schiffe mit den Mastspiveen, die Frauen
mit deey Kopf nach der Spitze gerichier”. (Dlz Lilie scheint nach Herrp
Jorn’s Bleistifiskizze der won Tofel 28 Fig: 1 Ghalich, our steht darip
ein B) . Der Kompal ise cin Hinge- (Kajiiia) Kompall mit Closkesscl
0 ¢ tiel; der Decke! is1 ein Molzring, 0 cm breit, mit Deckelglon
Der HEngechyg (51 aus | om brefem Bandelsen (f) geferigl, ebenst der
fin Schleifen gebogene) Humpe-Bligel; befde sind griin gestrichen, die
obere Hillve des Holeriuges o, die wnters gold bronger,  Aul der
ganzen Bhrrichting 13t keine Verzlermmg oder Jahreszahl.  Der Hampall
stmmi von einem  Kapidn oder Schiffer, der 17401766 Fir eing
Rhederei in Eckemforde [ubr, vorher, woriber Keine Aulreichnungen
vorhnnden sind, von Kopeuhagen®.

Fig Sa—d 18 Jhde fetetes Viertcl. Unbekanny fralienische: Metall- Arbedr,

In der Doscnwand abwechselnd swel gekreuzi liegende Anker und rwel
Cieschiizrabre = Fig. Sb; ¢ st die Muttze der Pinne, o eeigt die Ver-
zioruny des Randes des Hodengiases. — Der fiber der Pinne sichibare
Zeplen st aus Holr, ‘unien etwas susgehbhic; er berweck:s bel starken
Emchfitermgen (Geschiltz.Feoerd (e Kompalose 2o hindemn, von der
Pinne zu fullen; jetei benutat man dafir Messingsiifte.  Bas Innere der
Dese ist mottweill gestrichen,  Froher mul innen an der Dosenwand
ein Glazzylinder gewesen sein, om Swub, Feuchtigheit und Luftzrug
abzuhalien, [Die Hose = Tafel 25 Fig. 6, — Der Kompal st ein Hinge-
(Kujit) Kompall, s, £ woll ein Ebrengesctienk fitr ein  Kriegsschift
oder Maring-Cffizier. — Muscum fir Kuns: pod Gewerbe

Fig. 6. 19 Jhdt 2 Hale, C Boosmwn. Amsterdam, Unierer Tell emner

Suchuyvenden® Kompalliose d. h. deren Magriete der Milwelsung ent-
sprechend verstellbar sind | dahier stebiroben N, Oostering und N, Weslering
fir ostliche und westiche Mibweisung, om Rende die Cradwilung
und in der Mite der Suferen Magnes-Vechindungen (e Zeiger. Die
sehwirzen Sereifes e stdlichen Tell bezeichnen Ausschpitie im Blat
der Kompalrose, woll um die Stellung der von oben zu
bewrieilen, Vel Tafel 25 Fig. 7—12, — Leiden. Verificatie van Zoe-
Instrumenten.

Fig 7—0. 1007, Can Bamberg, Friedeniu-Barlin, — PI 7. Neuwe grobe

versilberie Rosenkune fir die Versschakompasse. i 1607, Fig. 8.
Peilkompalirose; am Rande Ponkie den  ganzen Strichen® ensprechend.
Fig. 0, Steverkompal-Rose, am Rande ebensclche Punkee; vgl Tafel 20
Fig, 5 und 8. — Marine-Rundschau 10, Jgg. H. 4. 1008 April S. 477,
— Coammziibl.
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Tafel 31. Pinn (Besteck, Sticken)-KompaB. Dosen und Kessel zu
Hajlts (Hinge, Kronen)-Kompassen, bunt,

Fig 1. 17 Jhde Ende. Pinn-Kompali, Unbekannt, wnhrecheinlich ein Schiffs-
Alockdrechsler in Libeck. — Lubeck; vgl J. Wamele: Ein sogennmmper
JEinn s Kompall im Mus £ Lih Kumste upd Kulwrgesch,  Lilbecker
Biiter 1900, (Aclteste mir belomnte Erefhnung dieses Hillsminels
dir Sehtffslihrung in Deznyhes [OMcer des Vaissquux du Roy], Diction:
nitire des. termes propres do Marine. Paria 1857, S 457, Renard. —
Commaxhibl)

Fig 2. 1735, Berenil! Birmiester. LObeck. Krone zom HEngekompal im
Libecker Sehilerhnise. — Das Hoseribluti s Tafel 28 Fig, 1,

Fig- dn—c. 1735 H Burmester. Libeck. Holpdose nnd Phune sum Hiinge-
kompalh von B B im Mos [ Lk, Kenst- ond Koloergesche, miit der-
sefhen Rose wie Fig. 2.

Fig- 4 n—h. 1777, Jochim Burmester, Liheck, Holedie sum Hilngekompall
mit ohirem Roseablan von [, B (s Tafiel 26- Fig. 23 and unrem von
Borg Mary s, Tafel 25 Fig 3 — Libesk; Navigationsschule.

Fig Sa—b. 18 Jhdt emste HAlfte, focobse vam der baner.  Rotterdam.
Holidose sl Pinoe sum Hilngekomipal Berbing Ko 1M — 7 D
Rusenblnee = Talel 28 Fig, 2.

Fig 6 18 Ihdt Picter Noordbergh, Rotterdam, Randverziernpg am Hinge-
kanipal (Glaakessel) von P, N, w, Tafel 28 Fig. 0 a——c. Lbbeck; Schiffer-
peacilachaft.

Fig. 7. 1708 Rasmas Kook, Kipbenhavn. Verzieoing des Glaskessels zim
‘Kronenkompall von K. K. & Tafel 26 Fig. 8 wnd diese Tafal Fig 1)
Fig, 5 a—h. Unbekanr, Glaskeasel und -Kuppel mil cisernem! Band und

Hanger.  Das Rosonblun ist desselbe wie das im Hunbg, Mus. [ Kupst
uml Gewsrbe {6 A, Sehiick - Alie Schifskompaase usw 1010: Talel |
Fig. |3 mir besser hemalt (Grund dor Versicrung blau) und dar Namris-
i dherkleht mit £ K. 1830, Die Flagge des Schiffes ist hier diinisely,
— Flennburg, Mus, — Diese Hoso ot pegd parallste Magnetsiabe, siner

ini jeder Seite des Hilichens Hach anliogend

Fig. 9, 170987 Haus Peter Hanssen o Flepshorg, Cilnshessel | pnd  Krome
zur Kompalrse Talel 26 Fig, 4. Magneie wie Fig. 8. Flensburg, Mus,

Fig. 10a—b. Kronenkompall s. Z. gehlrend an Kapl. Cleminz, Syit, der
gin Schiff. der danisch-ostindischen Kampagnle filre. H-mpﬂkum il

- =l ad &l 2 —— L NI TR L a il fiamlaarnsl

P
ein Schifl
Mieodtes Limmich, Alioun, 17085 Tafel 27 Fig 4, deron Mirelsgck
fiberkiett mit G F. Perersen 1832 o Tafol 27 Fig 7. Altorn, Mun.

Fig: 1) a=—h, EROUF foer fensen  Kinbenhavn,  Ciloskessel und Kroug cur
Kompalirose 1. ). s Talal 26 Fig- 3. — Magneie wic Fig. 8 — Flens-
g, Mus.

Tafal 32.
Gestell, Kessel und Kronen zu Kajis(Hinge)-Kompassen,

Fig. § n—h. Unhekannt. ZLeselieries Bronpegestell i Messinghessel. Hosen-
bitr & Tauled 25 Fig. 1 Magner & Talel 6 Fig, 12 — Minchen. Deibsch
Mus. [ Melsterwerke d, Naturwissemschaften wnd Technik.

Fig. 2. 1744, Kessel und Krone sur Kompalimse Pokimaes,  Hambun,
Tufel 27 Fig, 1. Die Umschrifl lnutet: Asns Margaretha Dulizen. Ango
L84, — Alonn, Mus.

Fig 3. 1787 F Mewr, Glickstadi, Kessel und Krond zur Kompalime.
Talel 27 Fig, 3. — Berfin Ki LM,

Fig 4 LUnbekanni, Elserie! Kroie ofine Kessel.  Aliona, Mus,

Fig. 5. Unbeknnny Krone nid Kessel fm Miss. L Kt u Gewerbe . Krone
ahne Hessel Altona, Mus

Fig. 8, 1765, Husmus Koch, Kisbenhavn, In des Gliskessel eingeriiote
Vergiermg (bler verkleinert); von der unteran tninten Hose s, Mitiel-
aikck und Mordmarke Tafe]l 200 Fig. 3'und 6. Die Krone  scheint
Actmlichkelt zu labea mit Fig. 11a dieser Tafel. Syl

Fig. 7. 10, Jhdt. Anfang? Matthen Wardeld, London. Wrone ohne Kessel,
Dicse Krone ial gewil britische’ Arbeit dean vier der Verzierumgen
haben Anklang an die 3 Sernulfudern des Abzeichens (Hadge) des Prince
of Wales. — Eine sehr Ahnliche Krone, chenfills ohne Kessol zeigt
Thomas Kifey Oleackley ln A naval expesiior, London 1750, 5. 41 onter
Hanging Compass, nur der Sirorell Uniell melir dem Tafel 31 Fig. 108
Dabei i1 bemerkt: Fiag Oficers are. gengmily furmished with them
hang dp In thelr preat Cabiis. — Falconer: An universal Dictigoary
of the Marine usw, London 1700, Plae 8 Ffg 22 hat ebenfalty sehr
Milichen KompalB; in der Ausgebe von 1815 fekilt er. — Die Krone
von Blanckley bringl auch johann Hinrch Riker, in Allgemeines Wikier-
buch der Marine.  Hamburg Bd IV Tab, ©F 841, Mittelsiick o, a,
s Tafel 28, Fig. 8a—c — Altonn, Muos.

Fig 8, Unbekanot, Hessel eines Kronen-Eompasses, der dem Fillirer eines
Hamburger Gronlend - Fahrers (Waljigers) gehilne, dies zeigt die Be-
geichnung Commundeur, die Hamburger Flagge wnd dor mifischiffe auf

ginen Pl genngelte Wal-Schwane. — e Krone gleichr der auf
dieser Tafel, Fig. 3 auch sle wird von elner Flunken- Pupp pohalten,
Kompnirose wie dis in Homburg, Mus, § Kons: und Gewerbe (s, A Schiflck
Alte Schifskompasse u. w. 1810, Talel | Fig, 1). — Flenaburg, Mus.

Fig % 7 P KmmeeMoer  Himburg, Das obere Rosenblad s Tafel 27
Fig. 2, van dem unteren Minelsilick und Nordmarke s Talel 27 Fig. 6.
— Mon. I Hambg, Geschichie.

Tafel 33, Der KompaBhessel (Dle—dose) und sein (ihr) Gehinge.

Fig. 1, 18 ke, Unbekannt,  Aelteste berw. Zweitilieste belantite hardi-
nische Aufmzngung (3 Hinge-Ringe) einer Rassobe (Magnet oline Blai);
Girad - Tellung aul dem Boden, sowie af dem drehbaren Deckel.  Dresden
mathematisch-physikalischar Snalon.  (Prol, Emsd Mayer; Flume,  Mit-
peilungen nus dem Gebict des Scewesens, Pola VIL 1870, s Tafel 30 Fig. 1

Fig. 2. 10607, Rasafomeo  Orescontlo,  Kons Naotien Mediterranea, —
Commzhibl,
Fig 8. 1609, Heent Everiz Ketofros.  Amsterdam. - Het Ghebrayek der

Naeld-Wiisinge tol diensto der rec-vacrl, LUniv.-Bibi. Leiden (Smdibibl.)

Fig 4. 1043, Georges Foomier. Parfs. Amplitodenkompalh Hydrographis et

- Commizbibl

Fig. Sund (. 1750 Godirin Kelght, fohn Smeafon) London, Tranmsections ®. S5
Vol 46, No, 495 XVII and XIX. 5 505—3517. [Fig. 6 Unterseite der
Ruse), — Commabibl,

Fig 7. 1773, Chriathen Karl Lows.  Kmheohavo,  AzimuhiPei) Kompal
Tentaming nd Comprzsum perficienduns Hafnlue und 1782 Theorten al
Styrmimds-Konsten, Riobenhavn — Commabibl.

Fig: 8. 1780, Kenueth M Culiock, London, An sccount of the new impro-
ved sen COMPAsREN, — Commebibl,

Fig. % 1780, Dercelbe  AzimuthPeilkampall. — Commahibl,

Fijg 10; 1853, Wi, (Wafker. Commander B N, flymouth, The Magoeriam
of shipn and the Mariner Compass. — Comebibl; und Berlin K. 1, M
(Der Kompall seliat),

Fig. 11, IASE Pard Caeron, Glasgoew, The varintion and deviation of the
cosnpisa rectificd unw, Comazhibl,

Tafel 34, Der KompuBkessel (Die—dose) und sein (ihr) Gehinge.

Tafel 34, Der KompaBkessel (Dle —dose) und sein (ihr) Gehange.

Fig ta—b 1854, Johto Grgt, Liverpool  Zweificher Kessel.  Ksurschuk-
Sirippen. und Sprongledern als teilweises Cohdnge fir Kompaflkessel
and Siliree fir die KompaBpinne.  Brit Paent Moo 1854/ 1854

Fiie. 2a—b. 18752 Muyes. Capiin H. N, London.  Kautschuk-Strippen als
iellwelse Aufhangeng Mineilungen n d Geb.d, Seew Pola U1 Ka -1V,
S 12811 upd Prof Dr. E, Gefrich; Lunain’ piooolo in Ceneral-Zng., f
Optik pnd Mechanik VI No, 14, 1685 Juli 15 5. 162,

Fig A 1870, Stephan fongfelfon.  Philadelphin 0.8 N A Neuenigen
an Schiffskompossen. Am Ende des Halses ist eine Kogel, dis nach
Hedird miy Schrot pefoll werden knnn. 1. K. P.No 8049 K1 42 c. Gr, 331,

Fig. 4 72 (John Smeaton 7507 CQuerschaitt von Schmeiden stant Zaphee
der Ringe wur Verminderung der Reibung.

Fig. fa—e, 7 (um 18807 Cord famberg. Berlin,  Azimuth(Peil) Kompab
in drebbnrer Gabel {(anf Drelbein) it Vorvichmmng zum Feamtellen des
Kompasses jn der Gabel, - Hamdbuch der nautischen Instrumenie des
Hydrogr, Amies Kabserl Admrit, Berlin und Preisverzelchnis Ko, VIH
wvon O I

Fig. 0 7 1006.% (George Wilspn Heath, London pnd Crayford Hompall mit
Scheieiden on dem Gebinge und abgesondertem Oelkessel sntr Hiei-
Belastung  Katalog von der Firms fugesindt, & Talel 37 Fig.

Fig. 7. % Hnghes & Son. London, Kompal mit 3 Ringen, durch Gummi:
srippen am inneren Rinee geliabien,  Katalog Disch. O, A L

Fig. & F 15 (K80 Doeesn Me Gregor, Liverpool,  Zweilacher Ressel;
der Bussers Kingt in 2 Ringen wvon denen der Snssere mit Gummi-
strippen nin Kompolihause hefestigl ist (F. 4—5).  Ingerer Kesssl und
Magnete der Kompafirose durch Sprungfedern jgestiltz (F. 1 —2) B,
Pat. 2302/ 1880,

Tafel 35. Der KompaBkessel (IMe—dose) und eein (ihr} Gehlinge.

Fig. 1. Um 18802 Carl Bomberg. Berlin. Schrigunsichl eines Kompales
im Gehiinge von 2 Ringen, von denen der fnssere min Gummistrippes
am Kompabhaus befestigt it Handbuch der Naut Instrmt. Hydroge.
At Kais Admirle. ung Preis-Verzelchnin Neo. VI von C B.

Fig. Za—e 1876, 1870 und 1884, Sir Wi Thomson (spiter Lord Kelvin, )
Gilosgow, Der Ring hitngt mit suf Schieiden befestigen Ketien an einem
Deahtstropp, der auf Kogelgelenken des Kompalhouses ruht; im Kessel.
beden ein Behllter mit Rizinosal. 1884, D B P No. 31423

Fig. da—e, 1800, Frederick Wm. Smith and George Wilson Heath, London.
a: Der (Sprit-, Schwimm-) Fllssigkeiskompall hingt mit Sprung-Federi
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um Hange-Ring. b—e: Stat der Sprengfedemn schwingt der Kessal mi
einer konkschen Spitze in einem Lager, dis aufl elner Schoecken-Feder
" Hegr, die wm Hinge-Ring befestigh bsr. Beit. Pa. No. 4815/ 1500,

. Flg da—d. 1800, Sir Wi, Thowsmr  Glasgow. Am Kessel Schociden (n);

der Bubere Ring schwingt mit Schnelden in Hangem (b), die an’ Bigeln

pefentige sind; diese ruben wieder nuf, am unteren Ende mit Spoung-

federn verschenen Stmngen (o), welche in Rihren des Kompalhsuses

elngeschoben sivd (n, c—db. Brit Pni. BG50/ 1860,

Fig. 5 r—v, 1801 m. Davkd Whyte wnd  fomes Thomeon:  Glasgow,
Zweilacher Kessel, der innere Ist durch Fluinchen unrd Speungledern
mit dem Holeren verbunden, | und 1L Der Hingering des leteieren
schiwingl aul Schnelden i cinem anderen Lagering, der durch niit
Federsi verseheren Sungen mit einem Cobause fm Kompoliliaus in
] Verbinding st Diese Smpgen sind dorch ¢ine Ventirkung des Cehiluses
gefiher {1 und 1L Wenn dus Kompallhags zo klein dst; fallen Gebuse
ond Stangen fort wod der Logercing bdngs an vier Kefien, die am
Kompalihais befestipgt siod. (1v). Brit. Pat. Ne, 17006/ 1591,

Fig 0 1883 Wi, Thomson, Baron Keleln, Glusgow,  Der Hn‘m&l]knm
sehwing nud Schnsiden m Hange:Ring, der it Schieiden in Osen von
Sprupgledern hinge (b), die an Higel sngeschrouht ind, welche wie
im Patent von 1800 aul Gleitstangen lugern.  Brie Par 24841 1803

| Fig Ta—c. (804 Hinrich Roms Hremen Verstellbarer Hilfssioaerstrich
| R P IIOE8L. KL 420 G 33l

Tofel 36, Der KompaBkessel (Die- dose) und sein (ihr) Gehfiinge
Sprungledemn).

¥

C g | Fie-Fup, 18850 Wi Boddd Whyte, Glasgow. Der untere Tell des
Kessels besiehit aus Wellblech (Fu) oder hat vorstelionde Leinten (Fen)
um die teilweise Oclitillung em Schileudem® zu hindern,  Der Hinge-
ring des Kompasses foingt nlchr nur mic Spryingledem we gintm Dirati-
stropp . (Fiilh sowdern noch' an decsam mit, mehr Federn (Fuou Fiv),
mich konn der Stropp durch Federn mit dem Kampaliliaus  verbaniden
worden (Fvy,  Bron Pal 24017/ 1865,

Fig. 2. Fr—Fil. (8000 fonn [esld Custie, Holl,  Der Hingesing lagert in
e B, Cder ot an: Teuenden: von Dernahes oder, Avdcosm

ping des Kompasses hangt nicht nue mit Sprangfederns oo efnémn [raht-
stropp (Fil) sondern noch an diesemn mibl mehr Federn (Fooo, Fivy
muich kman der Stropp dureh Fedim i dem Kompulhans  verbinden
werden (Fvh, Bt Pat 24207/ 16885,

Flg. 2. Fi—Fu. (800 fodw Darid Castle, Hull, Der Hangering tugert in
einer Bogel, der hingt u Teoenden von Darepsaiten oder pndereim
dehharem Sioff; diese werden durch Federn mit Schraoken verbaniden,
fir deren Halt ein ol das Kompalltaus  aufgestellier Ralmen vor-
peached Be  Brit Pab 18271808,

CFig 3-8, 100 Jobp Clak Debbde, London  Der Himgering bsp durch

Kenten mis Selwanenhals- Haliern verbanden, die inneclalb einer Fillirung

anl Sprangledieen sich stlitzen ; letters sind bogeniOmig an elbem Kotz

den Kompnfiymeses fest. Fig 4. Die  senkrechien Sprungledern ruben

il dem Kwinipafitooh selthst. Filg. 5. Hund  um des  Kompalkesaels

dhterstes Tell st eine Hobire angebrachi, die mir dickBilssigem Oel

hndb el st Figo 6 Stewerminrke Fir einen  (Schwimm- Kompal,
deasen  Wose erheblich kleiner it ala der innere Durchmesser des

Kezaele Bt Pui. S305% 1001,

Fig. 7. 1002, Baron Kelvin of Lamgs, Framels Wood 'Clark, Keiviin & faines
Whiite.  Glasguw,  Am Komipalblaus ks angebrochn eine Platts mit
Flanschen, durch dle Scheauben, pefihrt sind, nn depen wagerechie
Sprempgledern mil einem Ende hangen, wShrend ibr anderes mit einer
Plasre  verbunden bty die wigt éin Ketenglicd  and | daran elne eni-
Eprechend suspeschninene Pline, in der der Hingering aul Schnciden
schiwingt.  Brir. Pat 22031%/1802.

Fig B Fi—Fwi. 1908, Wn, Davld White, Glasgow, Firo Seilenansicht voh
4 den Hingering tmgenden Sprungledern, die an cine, am Kompalhass
befestigte Flankeh peschrnubt sind.  Fii. Dieselbe Einrichtung von oben
gesehen,  Fiel, Der Hengering wind nur v elner Sprumgleder getragen.
Fiv Die Feder von Fin ist verkiirzt und hangt n dref snderen Fedemn,
Fuv., Fvi und Fvit. Heken wnd Platte (von der Selie und von oben
peselien) mit denen in Fut und Fry. der Trager des Hingeringes (iber
die Mitee der wagerechien Feder Ml Heit Pol 4835/ 1R046,

Fig. # 'a—b, 19087 fanes Click Dobbie,  London, Die Triger des Hinge-
ringes sind mit kurpen senkrechien Sprungfedern verbonden, — Sitrung
der Institutton of Moval Architects 1008 Apeil 10,

~ Tafel 37. Der KompaBhessel (Die dose) und sein (ihr) Gehlinge.

Der Schwimm- (Sprit-, Liquid-, Flissigheits) Kompas.

Fig |, Fig. 2, gy F 31—IL 1000, George Wilson Heath, Londeon,
Cravford.  Fig 1. Seiennnsicht des Hezzapith Kompelbkessels. Schrilg-
ansiche & Tafel 34 Fig 6, Fig. 2 o Seltenansicht der Spronghedern und
des Tragers (ir den Hingering. § Digsolben von oben geschen y Ver-
bindung der Federn mit dem Kompalthags, Fig 3 1—2 Ouerschaire (1)
und Seitenansicht {2) des Schran fes dor den Deckel des Kom-
passes am Kessel hilt.  Brit Par [5882/1906.

Fig. 4. 1=V, 1908 Wm, Dovid Whyte, Glasgow. Eine Astderuni selnes
Sprungleder. Geldfingen von Tafel 30 Fig 8 Fur.  Hier ist | das Gehiinge von
der Mite des Kompasses geseben: der Trilger der Sprungfeder am
Kompmbhis  hefestigt. Vs ein senkrechier Querschuin, durch die
Mitte des Kompasses gerichiet.  Die Lager der Schnelden des Kompasses
und des Hingeringes, wenn belicht auch eines Aunssenringes, rohen
ehenfalls aul Sprungfedern. [l st sclches Lager von oben geosehen.
Brif. Pur 5088/ 1008,

Fig: 5. 1—I1, 1900, jfohf Clark Dobbie,  Glasgow, Einrichtung bei Be-
lenehtung dek Kompasses von unten, mit Hille eines Dlaphragmas vid
dor durch den gezahinten Ring einsteflbaron Lichirthre g nor jeden
beliehigen Tell der Rose au beleochien. Il #st eine Form) des Dia-
phrapms (a) von oben gesehen, Beit, Pat, 20 5850 | BOf,

Fig. &, 10000 fohn Clask Debble Glasgow, D¢ Bowesgungen des. Kompisses
sollen durch 2 oder 4 Gewichie pedimph werden; diese hiingen in
Fithrungen ap Taden, die iiber Rollen gerogen sind nach der enfgegen-
pesetaten Sebte des Kompnsses, und dorr befestigh. Bt Pat 227771010,

Fig 7. 10089, Liuly Deminfqee Joseph Armand Dusoyer, Versailles,  Dies
ist cin Mitelkiing swischen Trocken- (Lulty und Schwimm-Hompall,
Die Stitze der Finne endet in einen teilweise mit Filssigheit von sehr
grolier Dichte (Quecksilber) gellien silindrischen Pekilter; das Hilichon
hivt elnen Schwimmer and efnel Sieln mb swel Planen, in deren oberer
die Thomsoan-Hose &n elnem Biigel mit einer z2weiton Pinne spiell.  Brin

Pat, 1856151000 nueh Revue Mariime eof Colaninle; Paris (010,
T. CLXXXVY L. 354, Mal,
Fig. fa=b; 1793, Choistion Carl Logs  Kisbenhavn,  Sciwdnunmkompal,

An der Rose sind 4, Ruder® (siche b) befestigy, der Kessal st mit
Wanker wder eined Misthung von Wasser tnd Weingeist sowelt geflolit,
dald die Ruder zur Hiallte fm Wasser sind. — Versuchs und Vorschilage
usw, Deutsche Obersateung.  Kiel 1795 Commzhihl.
Fig, 0. % Ot Loodon, Sclowimmbompalh, Fandbuch der Naut: In-
straminte qew . Mydrogmphisches Amit der Kals, Adiniealliat Berlin
Fig. 10, 1878, Card Hamberg, Berding Schwimmnkompal | wie Fig. 9.
Fig. 11, 1800 wnd 1001, Cael Honberg, Berlin, Schwimmkompmb wie Fig 0.
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Tafel 38. Der Schwimm (Sprit, Flissighkelis) -KompaB,

o W e i T TR
Fig I, ¥ Deat. Véndon Seheltminkonpal. -  Hundboch dap Naii Ins
strizmieite naw.  Hwitmgriptdsches’ Amt der Kals. Admdirmlint Beriin

Fig 10, 1879, Carf Bamberg. Berlin  Schwlmmbompall s wle Fig /8,
Fig. 11, 1890 und 1001, Carl Bamberg, Berlin, Schwimmkonipall wie Fig L

Tafel 38, Der Schwimm (Sprit, Flisslgkelts) -Kompat,

Fig. ta—h 1880% ©, Plath, Hemborg. Nach Albeecht & Vienwe (G, Holz),
Lehrboch der Navigodon, O Aufl, 1008, Swocrkompall, s, Kessel,
b. Schwimmer mit Magonet und Résenblut,

Fig- 2n—c. 1BS0. € P, Homborg wie Fig 1 o Kessel mic durch-
scheimendem  Boden, b die beiden Teile des, die Ausdebnung - der
Flassigkeit nsgloichenden Hodenteiles, ¢ diese beiden Teile inefnunder
geschohen.

Fig. &, 1489, Dubsky.  toln. K. K. Oesierreich-Lingorische Manne, Der
Aultrich des Schwimmers st so grof, dab di= Pinoe im Deckel ange-
bracht werden mull, — Lehrhuch 'der Navigation, Hemusgeb, Nantische
Abdlong des Heichs-Marine-Amies. 1. Aol 1, Bd. 1801

Fig 4. 1890, Caf Bamberg. Berdin-Fricdemaw. Schragansicht noch’ Mesres-
ke, 1. Jge. 3. 1907, Dr Fro Beiimeinder s Der Kompall osw, 8012,
Magnei s Tafel @ Fig &

Pig. 5. 1508 G, 8 Magoaghi, Yice-Admirml K. lsl. Marine.  Uthels 1do-
grafico della - B Morins, Genove,  Magnete s Tafel 8 Fig 4. Nese
Tnfel 20 Fig. 7 und Tafol 43 Fig 6

Fig. 0. 1000, Frane fosef Fenfivand Lemoke. Steckholm. D, R Pat. 128843

Fig. 7. 1003, Carl Remberg. Berlin-Friedeppy. Der Kompall hat suller
mehreren (nicht newen) dorch cinen Mantel im Inneren des Kessels
gebildeten Hiumen eln Druck. und eln Saugeent] zum Ausgleich der
Fritssigkeits-Ausdehnung  bel Warme-Unierschieden mit der Aullentaf:.
D, . Pot. 158060 Abger. nud Lehrbuch der Navigation Kals. Murine,
2. Aufl.

Fig. 8. 1004, G B Mageaphl.  Genove.  Verbesserungen des  Modells
von Fig. 5. -

Fig. 0. 1005  Noufeldi & Kuhoke, Kiel und fernhard Freess, Delmanhorst.
Um Aosdehnong der Flilsigkedt unschitdlich o muchen ist an den
Seiten und oben ein  Lufthehilter mngebracht. — D R P 1739056,
KL 42c. Gr 331

Fig. 10. 1007, john Clark Dobbic. London. Verbesserungen sind angestrebt
an dem Kempsth mil brie Pac 83051901 um durch Refektoren u. a.

au machen das Ablesen der Einstetlung auf die Stenermarke
fiir eine Kleine (reduced) Kompalirose. Rril. Par 19224/1007,

Tafel 39, Der Schwimm- (Sprit, Fllissigkeits) Kompal.

Fig. 1. 19077 [Mbkic & Me lanes L, Glasgow (Greenock, Sauth Shields,
Loadan) Dohbies K, [, C (Reduced Dinmeter Card) Compass mit auf-
pestelltem Kurs-Vergraberes® 4. h. nufgesteliter Linse, 2ur Vergrilerng
der Reosenieilung und der Steser-Marke. Vil auch Tafel 38 Fig. 10
und Takel 36 Fig 6. . oS
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Fig- 2. 7 Henry Higher & Sep Limited London. . Pagef's* Kurs-Vergrilerer,
s auch Tabel 43 Fig. 8—11L

Flg- 3a—c. 1006—I008. Lowis Wentwurth Palington Chetiynd, Coaplain
K. M. Kingston on Thames, . Senkrechter Schain. b Zapfenlager.
¢ Ansicht von oben mit Einzelheitan,

Fig. 4, 1008 A \Widmer und f, A, Flenting, Mechaniker-Meister und Vorsiand
der Abteilung fie Erd-Magnetsmus der UL S N, Am. Marine. Washinglon
0. €. Kompabkessel mit Geldingering des Marine Collimating Compass
der Cameple Institution.

Fig. 5, 1008, Dieselben. Der Schwimmer mit den Magneten (in Rohren)
und den Trilgern des Blattes der KompaGrose.

Fig. a—h 1008 Dieszlben, o Zilindrischer Oberteil des Kompalh Gestelles
mit den Lagern fie den Coll, Comp, b Die Heube des Oberieils.

Fig. 7. 1008, Dieselben. Das Kompaligestell mit Kompal,

Fig. 8. 1000, fule Clark Dobbic. Londodt. Voo unton 2o beleuchtender B D. G,
HompaB mit Stouermarke wnd Splegel. Brit, Patent 10224/1007 urid
T2 00,

Fig. 0a—c. 1000 Wiliam Bavid White Glasgow, Kompal mit Kleiner
Rose und am Kessel nach vaten gewdlbter Flansch: diese hat diche bel
der Hose eing Platte mit Spalt nls Steuérsirich oder nur Stegerstrich,
rechts vor ihr an der Innenseite dés Kessels eing geschwiirzte Plutie;
auch der Platte mit dem Haupt-Steuerstrich entpegengeseta, alsa hinten,
elne rweite mit senkrechtem Serich.  Brit. Paent 205371006,

Tafel 40. Der Schwimm (Sprit, Fillssigleits) -Kompal.
Die Peil-Vorrichiung.
Fig | 1000, Kelvin, foines White, Frapcis Wood Clark, Ginsgow  und

Lol Wentworth Pakingtos Chetusyd, Capt, BN, Mill Hill, Koampall,
in dem ‘die Rose (der Schwimmer) oben und onten ein Hitchen, dahor

| Fig. 4. 1730, Joseph Harrfs. London.  Neder® Asimuth-Kompall mit zwel,

an den Hessel [dis Dose) zo befestigenden  Peil-Vorrehiungen, eine fir

niedrig, die nndere Mir hoch stehende Gestirne. A treatise of navigation.

— Commizhibl,

Fig. 5 17301 (wahrscheinlich)  Bomgoer.  Purls.  Azimuth-Kompall vl
Talel 40 Fig. 10a—b sus Lous, Testuming, ad Compassum perficiendum
Hafnine 1773, — Commebibl,

Fig. 6. 1733 de b Condaming. Paris.  Azimuth-KompaB mit Schattenstift
aul den Hiitchen Mémgires de I"Acnd. R des Sciences, Paris 1735;
MNouvelle muniére d'observer en mer la déclimalson de Vaiguille aimnide,

Stadebibl.

Fig. 7. 183, J. €. Pilaar, Ltz See. Leiden, Groningen en Delft. Pail-
(Azimuth}Kompml omie aul einem Bock drehbaren Kasien. — Commzhibl.

Fig. 8. (831, J. €, Pilaar, wie Fig. 7. PeidiAzimuth}-Kompafl mit Spiegel,
Blenden, und Fir sehr hoch siehende Sonne eine Lichispale-Vorrichng
Whnlich der won Lowos; wie Fig. 7 aus Handleiding it de beschouwende
en werkdadige Stuurmannskunst,

Fig. 0. 1858, Poul Cameron, Glasgow. Kompall miy Schaitenstift auf dem
Hiiecheni; das Pell-Fernrohir sielit niil einem, am KoipaMisus befestigien,
drehbaren Crad-Ring.  (Kompalthaus hier eine Urne). The variation

Fig 12,

and dévintion of the compess rectified. — Commebibl.

Fig. 10 a—b 10 Jkde, M, E Holst, Kjohenhavr.  Umlogbarer Schattenstift
aul siner im Deckelgiage zentrierten Regel (Alhidade). — Berlin, K. .M.

Fig- 11, 1% Jhde  Unbeknnnt. Umlegbarer Schattenstilt wie Fig. 10, nar
wm Ende der Repe! mafgestellt

IB78.  Cord Zamudra. Tries. Naotischer Ober-Inspektor, dsterr.-
ungar, Lioyd, Arvimathometer. Mitg. aus dem Gebler des Seewesens.
Pals V1.

Fig. t3. 18 [hdr. Kompal mit Peilscheibe, — Berfin,
Instrumente.  Hydrogragh, Amt der Waiserl, Admrli.

Fig- 14 a—hb. 19 Jhdr  Peilring mir Spiegel und Prisma, auf den Kompat

Huondb, [fr naur

i Meckel und Boden jo gine Pinne hor  Brit, Pasent 10057/ 1006, deckel aufrusetzen. — Wie Fig. 13,
Fie 2n—d 1009, Dieselben wie Fig |. o Von unten zu beleuchtender
T TR T T T T
Ho it Biden des Kesscl-Obereils eing Mombrane, die direh obe | s Ay Y .
.m""ﬂ?.?.m befindliche Plate min Sprongleder gestliee wird,  Der Tafel 4%, Die Pell-Vorrichtung.
Schwimmer hat oben dos Hotchen, unten ugh die Form efves Schiffes, | Fig, 1 a—b. 1874 N Garbich. Triest  Naatlscher Copsutent des fsierr.
s sehir il Hegen soll; er hat wnton eine Kugel, die aul ginem Eleinen ungar  Lloyd, Peilscheibe mit Abschon (Diopternh, Gonimeter. —

Hecken ruht, das von einem am Kesazl befindlichen Anm gehalien wicd
{schon im Patent von Figg 1) Als Steverstrich dient eln auf der Hihe
des Resemenndes am Kessel befestigter wagerechter Zeiger. b-d In
der Seftewand des Hessels sind Polster, die durch Federn ader ange-
schriubie Platien abgedichitet weorden. Hrt. Putent 207 101 000,

Fig. & E577. S Sterin (Reginaldos Peiraenz) in Limencuretika  (mit
grschischen Lenern gedruckr), Herungeber Higo | Grofins fde Groot),
Lugduno Batavae-Leiden. Azimuth:Kompafl, — Stadthibl,

Fig. 4, 1507, Baror. London. The Navigators Supply. Azimuth-Kompab
mit Krewgnadel. — Sindthibl.

Fig. 5, 1600, Berfosen Crescentio,  Ruom, Nautica Mediterranea. Bussole
it cinem Teleskop: Abushen (Diopter). — Commzhihi,

Fig. 6, (1381, Zamorase), 1040, Robert Dudieigh, Herzog von Norithumber.
{and. Peilschelbe mit Bussole, Schattenssift und Absehen (Diopacrnd
Arcang del Mare. — Commzhibl. .

Fig. 7. 1043, Anastaslus Kincher. Koln (Colonin: Agrippina), Migmes sive
de Arte Magnetica. Alhlade mit Schanenstift zum Zodiscus mogneticos.

Fig. 5. 1643 Awastasiug Kiher. Kiln, Magoes etc. Ampltuden-Kompal,

Fig. 0. 17 [hde Mitte? Huliey, London nach Lassale, Courn d'Hydrographie
ow de Navigniion, Londres et Peris 1787, Arimuth-Komgpall,  Eine
rohe Abbikiung dieses Rompasses zeigt schon Thomas Riley Blanckivy
in A naval expositor. London 1750, S.41 unter Azimuaih-Compass. —
Commzhihl,

Fig. t0n b 1753, Hougser, Poris. Troitd de Mavigation, Kompall mit
Ginadach, Faden und Spiegel — Stadihibl

Fig. 11 1831, J, €. Pilaar, Lint. 2. See. Peil-Vorcichiong. Hndleiding 1ot
de heschouwende en werkdidige Stunrmennskunse,  Lelden, Groningen
en Dellt. Vgl Tatel 41 Fig. 7 und 8. — Commzhibl,

Tafel 41. Die Peil-Vorrichtung.

Fig 1. (040, Roberd Dolleigh, Herzog von Morthumberland. . Firenze.
Sehattonstit und sehr groh gefertijgies Abschen, beide zum Umlegen,
sus Arcapo del Mare,

Fig. 2 1646, Kobert Dudicigh, usw. Firerze, Peflscheibe mit (scheinbar
SchwimmiKompal, aul dessen Hilfchen ein Schattenstif angebracht i
susserdem eine Heged (Alhidide) mit Spall- und Faden-Absehen (Dioper).
Arcano del Mars. — Commzbibl, :

Fig. 3. 1000 Kapt Samuel Sturmy.  Loodon,  Aszmuth- und Amplitude-
Kompall, sus The Mariners Magazine. — Commzbibl

Ming, s, d. Ceb,. d. Seew.
Fig. 2. I1876F 1878% Sir W Thonasm (spiter Baroa Kelin of Lags),
| Glasgow. Vorcdchiung Gestirne zu peilen, besondens die Sonng, —
Hamdb. der pour, Insrum. Kaiserl Admritn. Berlin,
Fig A, 1—I¥, 1880F . Pt Hamburg Aol dem KompabBdeckel ein
Ring, der in dem, mit Gendeellung versehenen Deckelrnnd drebbar (si.
I, Anslcht won oben, 1L Seiten-Anskiche 111 Spali-Absehen | Diopier,
Ozolary 1V, Faden.Absehen (Diopery min Splegel, g Blende.
Fig. 4n—e7 Doppelprismi mit Katers Glasrtlive, o Seiten- Ansicht, b An-
sicht von oben. © Obereil von enigegengesatzer Seie pesehen wie n,
d und e rechiwinklich ru n und ¢ von entgegeogesetiien Soien jpesehen,
Fig- 5 I—=VL 1884 Sir Wm Thosmen (Barop: Keling,  Glasgow, 1. Seiren-
angicht. 11 Grandel, 1l Endansiche, 1V, der Obenell von I von
der wrderen Sefte gescher, ' V. und VI, Einrelbeiten, Do & P. 31423
KL 42 ¢ Gr. 32,1
Fig. 8, 1890,  Sir Wm. Thomson, Glasgow. Verbesserung um  die  Pell-
Vordchiung [des Azimuth-lnstrument) sul dei Band des KompabBkesscls
u sefzen.  Brit. Pul 885001500,
Fig 7. 1804, Forqs, Pola® Peilicheihe. — Mintg. o & Ceh d. Seew,
KXL'T, 1,528,
| Flg B, |11, 1808, Curl Zeiss, Joma, | Ein matidurchsichriger Spiegel
| und mujehicige Linse, Insst gleichreiig den  gepeilien Gegenstand,
Roscnizihing (bel ¢} und Peiimarke (Index d) schen. [ Spicgel ond
Prismt mit gleichem Erfolg. — D BP0 291 KI 42e Gr 35 )

Tafel 43, Die Peil-Vorrichtung.

Fig. 1. 1880, Froderick Swith, Southampion nnd Caeonpe Wibion  Heath,
Craylord. | Auf das Kompalhans wird ein dafur cingerichterer Bigel
gesetzt, in dem cin Cehnge sngebrachy ise filr dos Pendel, suf dem
eine Peflscheibe fest ist mit erhoht angebrachier Pelivardichiung (Regel,
pul fhren Enden Abschen), diese ist in senkrechier Richiong um eln
Gelenk beweglich.  Brir. Put. 4815/1860,

Fig. 2. 1890, Dieselben wie Fig 1. Smir des BOgels st gin versiellharer

vortanden ; Jas Gewicht des Pendels kann abgesicellt werden,
— poch der Feichnung auch die Peilecheibe mit dem Peil-Aufsnz as
dem Gehinge genommen. — Mit dar Absehen-Regel st ein Hohenkrcis
vertisnden.  (Dlese Einrichiung soll Verbiesserusg sein fir  Heah's
.Polaris*. Bt Par 2550)1880).
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Fig & 1891, Willinm Duawid Whyte, Glasgow, Im Deckelginze st eine
Regel zentriert, an deren einein Ende sine Robre schritg aufgesiellt jst
em anderen Ende das nbtige Gepengewicht hefestigt.  In der Hoéhre,
el Verlingerung der Mitcilinie der Regel, ist gin Leiger angebrachr, nuf
ihrem obeéren Ende ein Spali Atsehen, gl in der Mive in ciner Gabel,
um die Waperschie drelibar, ein Spiegel mit sinem  Mincltaden, vor
dissem steht ein Schuttenglns.  Der Spicgel wird so gestellt, dall in
ihm der gepeilie Gegenstand vom Faden halbiert erscheint, dann sieh
man durch die Rihre und lest den Stand des Zelpers aul der Tellang
der Kompnbrose ab. Bt Pal 17688/1561.

Flg 48 -d. 1805  Geoge Wikion Heath, Crayford. Die Peilschieibe (mh

- sogen. Kursverbesserer) st hier sngebrscht anl einem, mit zither Flilssip-
keit teilweise gefilten Kessel; das konische Hohr n hat am dinnen
Ende cine Platte ¢ mit rentrischem Guckloch und  vorzulegendem

| Schuttenglas, die zum Spalufiopter verlinger: werden kann, am

| weiteren Ende zentrisch einen senitrechien Faden d, — dem Spalidiopter
entaprechend oben ein Fadendiopter. Das Rohr & kann um gin Gelenk
in der Serkrechien bewegt werden. Hrit. Pap 6573/1885,

C Fig. 5 7 W, Lodolpl. Bremerhaven. Peilscheibe aul schwerem Kessel; zum
Peilen dient eln Fernrohr, aul dessen Enden Absehen steben, anl hnen
Schatienstifte.

Fig. 0. 1888 . B. Magaaghi, Genova, Peilvorrichiung von oben geschen.

‘Fig. 7 1808, Disselbe (senkrechter Schinitt, nuch durch - die Morrichtung)
wm machis beohachien zu konnen.

Fig 8. 1898 Harry Peyion Arbelam.  Boston Mass. 0 5 NOA Pell-
Varrichtung  mit  Robr-Diopter und  einem  auf der KompaBscheibe
spiclenden Zeiger. D R P 100042 KL 42 ¢, Gr. 361,

‘Fig 9. 7 Henry Hughes & Son, London. Kursvergrisserer, Schanensuft und

I Befemigungsplacte  gebmuchsfertig,

F Flg 10, # Dieselben, - Schattenstift upigelegt

| 'Fig 11 ® Azimuth- Abashen mit Splegel und Schamenstift, far Yacht sod

| Bool- Kompasse.

!'i]?];, 12, 7 Dieselben. Azimoth-Kompall, mit Prisma, Schatenglisém, Faden-

| Abaghen und Spiegel.

I: Fig. 13. 7 Dieselben. Pagel’s Azimub:-Abschen mit Zentrum-Spiegel  and

Schantenplatte; =oll such diepen als Geschibte-Aufaate,

Fig. 14, 7 Dieselben, Vercinfechies, . Azimeter®.
| Fig. 150 % Lovionemy, Berkin, Aul den Rund des Kompalkockels aufesetiende
Peil-Vorrichtung. An einem Peilund e sind Ansfites mit Deckelladen d
fikr die Laplen der, durch Stmngen & verboundenen Absehen (Dipter) b
K. LM

und ¢ Berlin,
h Tafel 44. Die Peil-Vorrichtung.
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Tafel 46, Die Pell-Vorrichtung.
Verbindung von Schwimm- und Trocken-KompaB,

Fig 1. 1008, George Witon Heath, Craylord, London. Seheigansicht des
Oberteils vom. . Hezzanith® -Kompal mil Gehlingering in Spropgledearn
und sufgestelier Pell Vorrichiung, die am Fuf den abblendenden Hulb.
Zylinder hat. — Brit Pal. 15882°1006, Fig. | —3 nach Kntalog der Firma,

Fig- 2 ¥ Wie Fig 1. Putent Herenith® Pail-Aufeatz; Scharenstift  mit
pebogenem Spali- Ahsehin, Prisma und dunklen Vorlage (Schatten) Glisefn.

Fig. & 7 Wie Fig 1, ,Remofd Volta* Muster-Azimuth Instrument. Gebogenss
Spali-Absehen, vor thm ein Metalifaden, kefn Prismn sondern ein Spisgel
und Schatten.Claser

Fig. 4 1—I 1007, Kupt. Alesander Fey, Hamburg. Die Peil-Varrchiung
ist amgebracht in den Claawinden der Kompal lumgjn]- Haube.
I Vordermnsiche, 11, Ansight von der Rilckseite. 115 Seltonansicht.
. R Pat. 201 786, _

Fig. 5 1—IV. 1907, [kniel Buckoey (Leliender Direktor von E. Dent & Co.
Ldy wnd Lowis Wentivorth Pakisgton Chetwymd, Commander R M.,
London und Kingston on Thames  Azimuth(Peil}- Aufsate mit wagerschien
und senkrechien [ollen, von denen eine versehen ist mit einer Feder
prm Einpessen,  Zwel Prismen, elnes mit elner oder zwel konvezen
Seiten zum gleichzzitgen Ablesen der Kompadrosentedlung 1. von oben
pesehen. 11 Seltenanzicht 101 vom Stedersteich sus gesshen. (V. die
Minellinie von Il st durch einen kellfrmigen Einschnitt ersetzt
Brit Pat, 7543/ 1007

Fig. 6 [—11. 1907 Sir W, Thomson (Baron Kefvin of Largs), Froocis Wosd
Clark, und Kelvin & fomes White Ld, Glasgow. Schattenstilt mit Waaser-
wazge (Libells). [ Scitennisicht 11 Ansicht von oben; Bric Par
12 TR 1007,

Fig 7. 1008 a—b  Newfelft & Kubncke, Kiel Vereindgung von Schwimm
(Flissigkeits, Sprifl-Kompall mit Trocken{LufthKompall  Smt einer
Pinne {51 vine Achse gowdhlt, die oben und unten auf Spiteen dreht;
beide Enden befinden sich in einem mit Luft geféllien Raum, die Mite
(an der ein Schwimmer mit Mogneien belestigt ist) in einem  mit
possender Flissigkeit gefliilien, Am oberen Teil des Kessels ist eln
abpesonderter Luftraum v den bel Ausdehnung der Flissigkelt depen
Ueberschill sinfraten kann,  Das Blan der Kompalrose (51 nahe dem
oberen Ende der Axe belestigt, &0 Jafi es im innern Luftraum sich
betindet, dadurch besser sichthar ist, als wenn es von Flissigkeit badeckt
whre, [he upter der Hose sichibare Vorrchiung gehdrt zu ¢inem elek-
trischen Kors-Angeber. — Do R, P, 232836, Kl 42¢. Gr. 32,

Bl 1. 1001, Carl Bamberg, Friedenau/Bedin,  Peil-Vorrichiung der Kais

| Marise. — Lehrb. der Navigation. Reichs-Marineamt; Moot Abtlg.

P Fig 2. 1903, Wie Fig. 1. X )

| Flg. & © Menry Hughes & Son. London, Prismiutischer Agimuth-King (lir
Sehwintm [Sprit], Flissigkelts) -Kompafi

Fi 4. 7 Ceorge Witson Heath & Co, Crayford/London, ,Robinson® Peil-

| it

"'-mvaﬂ Henry Hughes & Son. London, {Admiral Frienfs) Pelorus Peil-

| scheibe, mit Absehen und Teleskop® Dreifull, der aul das Kompal-
hans Hrube wird,

Fig. 0, LVIL 1005, Harry Peyton Arbecam, Bostor. Mass. U S N, A,
Peil-Varrichtung (Richiungsanzeiger) mit ciner senkrechi geteilten, in

. Lagem des RompaligehBuses drehbar angeordneten Welle, dic am oberen
Ende mit ginem Fernrchr, am wnieren mit ginem, f@r gewohnlich in
derselben senkrechien Ebene wie dos Fernrobr gehaltenen Zeiger ver-
sehen fst. D, RoP 78045 K 426 Gr. 361

Fig. 7. 1—11. 1005, Froncts Wood Clark, Kelvin i James White L.d Glasgow

3 I. Yerbesserter Azlmuth-Spiegel und Kreid wvon der Seite gesehen

[ Il Dieselben: von oben geschen,  Brit. Pai 8514/1005,

| Fig. 8. ¥ Henry Mughes & S London.  Das. Azximeter. Mur das Rohr
hingt lm kardipischen Ringe, wo dall die nus opalem Glase pefertigie
wnd durch dickes Gilas geschilizte Peilscheibe sowle dis Instrument durch
den Drugk der Hand nicht aus der wl?;mchhn Lage kommen konnen

. e Fibe sind aul dem KompaBhans

| Fig.0 (0067 Dobkie Mc Jrees Ld Glasgow und Lotidon Neues Azl
muth {Peil)-Instrament, mit Schatienstifi, Spicgel und Prisma zum Ahblesen.

Fig 10 111 1906, George Wilion Heath, Crayford, Lopdon. Verbesseruig

© T am AzimuthiPeil)-Instrument. 1. Seitenansicht. [L Von oben gesshen.

Fig, 11, Derselbe. Der Zeiger an der gewthnlichen Vorrichtung sum Pellen

der Sonne wird dorch elnen halben Zylinder gegen den Glan: der

Sne geschiter — (Fig. 10 wd 11, Brit. Pav 15 88211 908,

-

i
-

=

Tafel 46, Die Pell-Vorrichtung.

: VI 1908, 1908, Louds Wentnarth Pakinglon Chetiymd, Commander
e HI I‘i., —1 Kingston on Thames, — Kelvin & Jumes White Ld. und Frapels
Wood Clark,  Glasgow, 1 Senkrechter-, I1. wagerechier Schnift dorch
gin zum Peilen und als Kurs{Strichi-Vergrisserer dienendes Prisma
11 Senkrechter-, 1V, wagerechier Schniit durch eine andre Ausfilirang
solches Prismas, V. und V1. Prisma als Kurs{Strich}-Vergrisserer (Steuer-
Prisma) wvereint mit Pell (Azimuth)-Verrichiung, V. lst senkrechter, YL
ist wagerschier Schaitt. Dic Einrichiong steht auf wugerechiem Ringe,
Brit, Pat 18510/16508 und 4338/ 1008 i
Fig, 2. 111 1008 Lowis Wentworth Pakington Chetwynd, Commander R M.,
. — Kingston on Thames, — Kelwia & Jumes White und Francis Wl Clerrk,
Glasgow, Verbesserung des Brit Pac 6514/1608 1. Senkrechler Schnitt,
1. Amsichi von oben, Brit Pat 20 185/1008. !
Fie 3 1—Y. 1008, Frf Bradenberg. London E.C, Dies (st in gewissem
‘Gmin Vercinigung von Peilen mil Fernrobr und mit gesthnlichem
Absehien (Diopter), dann mit Verbesserung der abgelesetien Rich
fiir die Deviation des Kompasses. Dns Fernrehr :uﬂl Frasung kn
der Vertikale boweg! werden.  Mit einer Stellscheibe fur die De
{5t e+ mittelst Dreibeins sufgestells aul den Rand des Ko
o | oond 11 ‘Um eine im Deckelglise des Hﬂmlsl e
Teatigte Kleine Plate ' fst drelibae ein durch Flanschen |_,III=__ :
rng 1* versehenes Faden-Abséhen (Dioptet) it; der Rhy

amire Flanschen i' verbunden mit dem Fusse | efni
(Diopter) b (s 11, IV, und 1) Die Verbindung, ist derart.
g gestatten, mehr oder weniger hoch Oher dem Deckalylase.
s it ehenfulls mitelst Gehanges angebracht an dem, {n def Kopfplute &
des Dreibeins drehbarem  Zentriveapfen der smmgmqw- e |
(I und Wi Wenn das Fernrobe cingestellt Bst, liest mir die Peilu
durch das Spalt-Abschen mittelst Faden-Absehens auf der Komps

Brit Pat 3152/1600,

r-w; ‘. .1‘,
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