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EINLEITUNG.

Die vorliegende Nummer der ,Neudrucke“ bringt unter dem Titel
»RARA MAGNETICA“ eine Vereinigung der seltensten und zugleich wich-
tigsten Schriften iiber den Erdmagnetismus aus der ersten Periode seiner
Entwicklung, die mit dem Ausgang des XVIL Jahrhunderts, d. h. vor dem
Erscheinen von William Gilbert’s grundlegendem Werke .,De Magnete®,
ihren Abschluss findet. Unsere Sammlung konnte daher auch den Titel
fiihren: RARA MAGNETICA ANTE-GILBERTIANA.

Ein jedes der hier reproducirten Stiicke ist selten oder schwer zu-
ginglich, einige diirfen sogar zu den literarischen Rarititen gerechnet
werden, die nur sehr wenigen der jetzt lebenden Forscher auf erd-
magnetischem Gebiete zu Gesichte gekommen sein werden. Es hat deshalb
schon die blosse Ermittelung und die Beschaffung des Materials nicht ge-
ringe Miihen verursacht.

Die zur Erlduterung der einzelnen Stiicke nothwendigen Erkldrungen
kann ich diesmal kiirzer fassen, da ich in einer unlingst erschienenen Ab-
handlung ,Die Anfinge der magnetischen Beobachtungen* viele der hier
in Betracht kommenden Fragen bereits eingehender erortert habe. Ich werde
diese Arbeit im Folgenden kurzweg mit dem Worte ,,Anfinge® citiren'..

PeTrus PerecriNus pe MaricourtT: De Magnete. — Der Brief iber den
Magneten, den der aus der Picardie stammende Edelmann Pierre de Mari-
court am 12. August 1269 unter den Willen von Lucera?) an seinen Freund
und Nachbarn Syger de Foucaucourt schrieb, ist die dlteste abendliandische
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—3 EINLEITUNG g&—

Abhandlung iiber den Magnetismus und zugleich eines der friihesten Zeug-
nisse fiir die Anfinge experimenteller Forschung im Mittelalter.

Ueber den Schreiber des Briefes ist leider fast nichts bekannt. Aus
dem Beinamen ,,Peregrinus* erfahren wir, dass er eine Kreuzfahrt mitgemacht
hat, und sein Zeitgenosse Roger Bacon lobt ihn als einen in allen natur-
wissenschaftlichen und technischen Disciplinen wohlbewanderten ,,Magister*
und als einen Meister des Experimentes?). Aus der ,Epistola® selbst geht
hervor, dass er noch andere physikalische Werke schreiben wollte oder
geschrieben hat, nidmlich einen ,Tractatus, in quo docebimus phisica com-
ponere instrumenta® (Cap. I im I Theil) und ein ,,Liber de operibus specu-
lorum* (Cap. II im II. Theil). ' .

Der Brief de Maricourt’s fand in Abschriften ziemlich grosse Ver-
bréitung und wurde noch bis in die zweite Hilfte des XVI. Jahrhunderts viel
gelesen, obwohl man zu der Zeit auf erdmagnetischem Gebiete schon weitere
Fortschritte gemacht hatte. Auch in Deutschland war die ,Epistola Petri
Peregrini de magnete* sehr wohl Bekannt. Allein der Erfurter Arzt und
Gelehrte Amplonius Ratinck besass zu Anfang des XV. Jahrhunderts
vier verschiedene Kopien derselben, von denen drei noch erhalten sind, und
ein Jahrhundert spiter scheint Georg Hartmann in Niirnberg durch eben
diese Schrift bei seinen magnetischen Studien wesentlich beeinflusst worden
zu sein. Der Lindauer Arzt Achilles Gasser Dbesass ebenfalls eine
Peregrinus-Handschrift, mit der er nicht nur seinen Landsmann Joachim
Rheticus (vor 1540) bekannt machte'), sondern die er, mit einer Einleitung
und Nachschrift versehen, im Jahre 1558 sogar durch den Druck ver-
offentlichte. Dieses Biichlein, dessen Titel ich in Facsimile weiter unten
wiedergebe, ist heutigen Tages so selten geworden, dass sich 1871 der Fiirst
Baldassare Boncompagni veranlasst sah, nachzuforschen, wieviel Exem-
plare davon noch vorhanden seien. Er machte 13 ausfindig; da er aber
3 Exemplaré iibersehen hat, giebt es im Ganzen mindestens 16, von denen
sich 7 in Deutschland befinden?). Jene Druckschrift gab sogar die Ver-
anlassung zu einem Plagiat, das der aus dem Hennegau stammende Jean
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Taisnier (oder Taisner) beging, indem er 1562 ein ,,Opusculum perpetua
memoria dignissimum de natura magnetis . . .“ veroffentlichte, das fast wortlich
mit der ,,Epistola“ iibereinstimmt, ohne dass Peter Peregrinus noch dessen
Herausgeber Gasser genannt werden®).

Von den weiteren Schicksalen der ,Epistola“ sei noch Folgendes
erwdhnt. Im Jahre 1681 glaubte M. Thévenot einer von ihm gesehenen
Handschrift mit dem Titel ,Epistola Petri Adsigerii, in super rationibus
naturae Magnetis . . . entnehmen zu konnen, dass man schon 1269 die
magnetische Deklination (im Betrage von 5°) gekannt habe. Erst 1835 wies
W. Wenckebach nach, dass eine Randbemerkung aus spiterer Zeit in der
Leidener Handschrift der ,Epistola* zu jenem Irrthum Thévenot’s die Ver-
anlassung gegeben, und 1868 zeigte T. Bertelli noch griindlicher, dass alle
anderen Handschriften diese Marginalie nicht enthalten. Der andere von
Thévenot in die Literatur eingeschleppte Fehler, als Verfasser der ,,Epistola*
einen Petrus Adsigerius anzunehmen, hat sich trotz der Arbeiten von
Wenckebach und Bertelli fast bis auf unsere Tage erhalten: ein unwissender
Abschreiber hatte aus ad Sigerun: einen Adsigerius gemacht?).

Nachdem bereits 1795 T. Cavallo einige Bruchstiicke des Leidener
Codex der ,,Epistola® und 1838 G. Libri die Pariser Handschrift derselben
verbﬁ'entlicht‘hatte"), gab 1868 der bereits genannte Barnabit Timoteo
Bertelli eine auf die Vergleichung von neun Handschriften basirte kritische
Textausgabe mit Varianten und reichhaltigem Commentar heraus. Diese
Textrevision liegt dem vorliegenden ,Neudruck® zu Grunde. Ich habe aber
nach den von Bertelli aus zwei Vaticanischen Handschriften spiter (1871)
mitgetheilten abweichenden Lesarten an etwa einem Dutzend von Stellen
noch Verbesserungen vorgenommen’).

Den Inhalt der ,Epistola®“ eingehend zu analysiren wire hier nicht der
Ort. Ich kann dem Leser nur dringend empfehlen, den eigenartigen Reiz,
den ihre Lectiire gewihrt, sich nicht entgehen zu lassen. Die wichtigsten
Errungenschaften in der Lehre vom Magneten, die de Maricourt secinem
Freunde mittheilt, beziehen sich auf die Unterscheidung und Erkennung
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2 EINLEITUNG &%

der beiden Pole, auf die vertheilende Wirkung des Magneteh, auf die Anzie-
hung ungleichnamiger Pole sowie auf die Verbesserung des Schiffskompasses.
Die am Ende des Briefes vorgetragene Idee eines magnetischen Perpetuum
mobile war allerdings eine Verirrung, fiir die wir aber mehr das Jahrhundert,
als den Verfasser selbst verantwortlich machen miissen. Man findet iibrigens
eine recht gute Darstellung des Inhalts der ,Epistola® in dem modernen
Werk von Park Benjamin ,, The intellectual rise in electricity* (London 1895.
8°. S. 165—186). Der Verfasser geht aber in seiner Bewunderung de Mari-
court’s darin zu weit, dass er alle Lehren iiber den Magnetismus, die der
Brief erwihnt, als Entdeckungen des Briefschreibers ansieht, wihrend doch
kein Zweifel dariiber bestehen kann, dass viele dieser Thatsachen schon vor
ihm bekannt waren. Dafiir spricht zur Geniige die Aehnlichkeit der Lehren
vom Magneten, die sich bei Gelehrten finden, die vor oder gleichzeitig mit
de Maricourt gelebt haben, wie Vincent de Beauvais, Albertus
Magnus, Roger Bacon und Jean de S. Amand.

Francisco Farero: Del Nordestear de las Agujas. — Dieses Kapitel
aus Francisco Falero’s ,Tratado del Esphera y del arte del marear
(Sevilla 1535) enthilt die erste gedruckte Anleitung zur Bestimmung der
magnetischen Deklination, deren Vorhandensein und rdumliche Verschiedenheit
im September 1492 von Christoph Columbus entdeckt worden war
(vgl. ,Anfinge* S. 1 u. 12).

Die Methode der Deklinationsbestimmung bestand anfanglich, wie schon
die Notiz im Tagebuch des Columbus vom 17. September 1492 lehrt, ein-
fach darin, dass man von der Bussole aus nach dem Polarstern visirte und
so die Abweichung der Magnetnadel auf der Kompassscheibe festzustellen
suchte. Eine solche alhidadenartige Absehvorrichtung findet sich ja auch schon
in der Epistola Petri Peregrini (Il. Theil, I. Cap.) angegeben. Dass dabei
keine grosse Genauigkeit erzielt werden konnte, erscheint selbstverstdndlich.

Eine Verbesserung in der Methode zur Bestimmung der Missweisung
auf Se¢ war also ein erstes Erforderniss, sollte die seit des Columbus Zeiten

mit soviel Liebe und Beharrlichkeit versuchte Losung des Lingenproblems
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auf magnetischem Wege zur Wirklichkeit werden. Ein Sevillaner Apotheker
Felipe Guillen, von dem wir sonst leider nichts wissen, war es, der in dieser
Absicht eine neue und bessere Methode der Deklinationsbestimmung ersann.
Dabei ist es interessant zu beobachten, dass die vorzugsweise in Deutsch-
land gefertigten Sonnenuhren mit Kompass dem spanischen Gelehrten nicht
bloss die passende Magnetnadel, sondern indirekt auch die Methode selbst
geliefert zu haben scheinen; denn diese bestand einfach darin, dass man
an einer sonnenuhrartigen Vorrichtung mit Magnetnadel das magnetische
Azimuth der Sonne bei gleicher Hohe Vor- und Nachmittags durch den
Schatten eines central gestellten Stiftes oder Gnomons bestimmte Die halbe
Differenz der Azimuthe, die von N iiber O nach S und von N iiber W nach
S bis zu je 180° gezdhlt wurden, war die gewiinschte Abweichung der
Magnetnadel von der Mittagslinie.

Felipe Guillen, der dieses Instrument (4rdjule de variacion) 1525 dem
Konig von Portugal, Joao III, iiberreichte und dafiir reichlich belohnt wurde,
hat leider nichts Schriftliches iiber dasselbe hinterlassen; er scheint in
Portugal, wo das Instrument gute Aufnahme fand, geblieben zu sein. Aber
dem spanischen Kosmographen und Piloto mayor, Alonso de Santa Cruz,
der sich selbst viel mit der Idee der Losung des Lidngenproblems mittels der
Bussole beschiftigt hat (vgl. diese ,,Neudrucke“ No. 4, Einleitung S. 17),
verdanken wir eine genaue Beschreibung des Instrumentes, die ich a. a. O.
(»Anfinge* S. 24) abgedruckt habe.

Der Erste nun, der brauchbare Methoden zur Bestimmung der mag-
netischen Deklination durch den Druck bekannt gab, war Francisco Falero
oder Faleiro, ein Portugiese in Diensten der spanischen Marine, dem wir
auch das erste wirkliche Lehrbuch der Navigation verdanken. Dieses Werk
ist so ausserordentlich selten, dass man an seiner Existenz bisweilen gezweifelt
hat. Selbst Martin Fernandez de Navarrete, der gelehrte Verfasser der
»Biblioteca maritima espanola* (Madrid 1851. 8°. Bd. I S. 459) hat es nie zu
Gesicht bekommen. Jetzt besitzt die Biblioteca Nacional in Madrid ein
Exemplar desselben, und Dank der giitigen Vermittelung des Herrn A. Arcimis
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bin _ich in der Lage, weiter unten ein Facsimile von dessen Titel zu geben.
Das Werk ist von Juan Cromberger zu Sevilla in gothischen Typen gedruckt
und enthilt 52 unbezeichnete Quartblitter.

Im achten Kapitel des zweiten Theiles mit der Ueberschrift ,,Del
nordestear de las agujas* wird, zum ersten Male in einem Druckwerke, die
Thatsache der Missweisung ausfiihrlich besprochen. Sodann giebt der
Verfasser drei Methoden zu ihrer Bestimmung an. Dieselben sind wahrschein-
lich an der Hand des Instrumentes von Felipe Guillen entworfen, dessen
aber nifgends Erwidhnung geschieht. Sie bestehen 1)in der Azimuthbestimmung
der Magnetnadel am wahren Mittag, wenn der Schatten des Stiftes nach N
fillt; 2) in der Beobachtung der Schattenazimuthe bei korrespondirenden
Sonnenhdhen Vor - und Nachmittags; 3) in der Beobachtung dieser Azimuthe
bei Sonnen - Aufgang und Untergang.

Prpro Nunes: Estromento de Sombras. — Bald nach Falero hat
Pedro Nunes, der 1537 auf das wirkliche Vorhandensein einer Missweisung
und die Nothwendigkeit ihrer Ermittelung fiir die Schiffahrt gleichfalls ent-
schieden hinwies, das Guillen’sche Instrument einfach dadurch verbessert, dz;ss
er eine Vorrichtung zur Beobachtung der Sonnenhohe hinzufiigte, gleichzeitig
aber auch eine neue Methode zur Breitenbestimmung zu jeder beliebigen
Tageszeit angab. Man findet beide Methoden auseinandergesetzt in der sehr
seltenen Schrift: , Tratado da Sphera com a Theorica do Sol e da Lua. E ho
primeiro liuro da Geographia de Claudio Ptolemeo Alexadrino. Tirados
novamente do Latim em lingoagem pello Doutor Pero Nunes, Cosmographo
del Rey D3 Jodo ho terceiro deste nome nosso Senhor. E acrecétados de
muitas annotagdes e figuras per que mais facilmente se podem entender.
Item dous tratados que o mesmo Doutor fez sobre a carta de marear. Em
os quaes se decrardo todas as principaes duuidas de navegagdo. Co as tauoas
do movimento do Sol: e da su declinagio. E o regiméto da altura assi ao
meyo dia: como nos outros tempos* (Lisboa, German Galharde 1537. Fol.), zu
der noch als Nachtrag in demselben Jahre und bei demselben Drucker erschien
,Tratado em defensam da carta de marear com o Regimento da altura“.
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Ausziige aus beiden Werken giebt Jodo de Andrade Corvo in dem auf
S. 14 citirten ,Roteiro de Lisboa a Goa por D. Jodo de Castro*“ (S. 42
bis 46, 383). ,

Joio pE CasTro: Observagdes Magneticas. — Es bot sich nun bald eine
ausgezeichnete Gelegenheit, beide 1533 zu Evora von P. Nunes erstmalig
versuchten Methoden aufs eingehendste zu priifen. Der Infant Dom Luiz,
der von Pedro Nunes selbst mathematisch-astronomischen Unterricht erhalten
hatte und allen nautischen Fragen grosses Interesse entgegenbrachte, iiber-
wies ein solches Instrument seinem Studiengenossen und Freund Jodo de
Castro, der eines der 11 Schiffe befehligte, die 1538 nach Ostindien segelten,
mit dem Auftrage, dieses Instrument sowie die neue Methode der Breiten-
bestimmung genau zu priifen und zu untersuchen. Jodo de Castro, der
nachmalige vierte Vizekonig von Indien, hat seine Aufgabe aufs glinzendste
gelost. Er ermittelte — um hier bloss der magnetischen Seite zu gedenken —
nicht bloss die Missweisung so oft als mdglich, sondern er machte auch allerlei
Beobachtungen iiber die Methode selbst, iiber den Einfluss der Magnetnadeln
und ihrer Magnetisirung auf die erhaltenen Deklinationswerthe, iiber mag-
netische Stdrungen, iiber die Deviation des Kompasses u. s. w., ja er wurde
auch der Entdecker des Gesteinsmagnetismus, von dem bei uns vor
dem XVII Jahrhundert nicht die Rede gewesen ist. Jodo de Castro setzte
seine Beobachtungen auch auf der Fahrt lings der Westkiiste von
Vorder-Indien und in das Rothe Meer fort, so dass wir aus den Jahren
1538—1541 eine Reihe von 43 Deklinationsbestimmungen besitzen: die erste
Reihe dieser Art, die uns iiberkommen ist. Dieser ausgezeichnete Seemann
filhrte iiber alle seine nautischen, magnetischen, meteorologischen und
hydrographischen Beobachtungen sehr ausfiihrliche Tagebiicher, die unstreitig
den grossten und werthvollsten Schatz derartiger Aufzeichnungen aus der
ersten Hilfte des 16, Jahrhunderts enthalten und des eifrigen Studiums aller
derjenigen werth sind, welche die Geschichte der physikalischen Geographie
oder der Nautik im genannten Jahrhundert zu schreiben beabsichtigen. Ich
stehe nicht an, Jodo de Castro als den bedeutendsten Vertreter der
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wissenschaftlichen Erforschung des Meeres im ausgehenden Zeit-
alter der Entdeckungen zu erkldren.

Die von Jodo de Castro auf den Seereisen wihrend der Jahre 1538 —1541
gefithrten Logbticher oder ,Roteiros“, die er seinem Auftraggeber, dem
Infanten Dom Luiz, iibersandt hatte, waren drei Jahrhunderte lang in den
Archiven Portugals so gut wie unbenutzt liegen geblieben, bis sie durch
Nunes de Carvalho, Diogo Képke und Jodo de Andrade Corvo ans
Licht gezogen und verdffentlicht wurden. Die beziiglichen Publikationen
sind folgende:

1. Roteiro de Lisboa a Goa por D. Jodo de Castro. Annotado por
Jodo de Andrade Corvo. Lisboa 1882. 8°, mit Karten und Abbildungen;

2. Primeiro Roteiro da Costa da India desde Goa até Dio: Narrando a
viagem que fez o Vice-Rei D. Garcia de Noronha em socorro desta ultima
cidade. 1538—1539. Por Dom Joiao de Castro, Governador e Vice-rei, que
depois foi, da India. Segundo MS. Autographo. Publicado por Diogo Képke.
Porto 1843. 8°, mit Portrits und Abbildungen, sowie einem Atlas von Karten
und Plédnen;

3. Roteiro em que se contem a viagem que fizeram os Portuguezes no
anno de 1541, partindo da nobre cidade de Goa atee Soez, que he no fim,
e stremidade do Mar Roxo. Com o sitio, e pintura de todo o syno arabico
por Dom Ioam De Castro, decimo terceiro governador, e quarto viso-rey da
India .. ... pelo Doutor Antonio Nunes de Carvalho . . .. Paris 1833. 8°,
mit Portrits und einer Karte, sowie mit einem Atlas von Karten und Plidnen.

Alle drei Roteiros enthalten die ausfiihrlichen Protokolle iiber seine mag-
netischen Messungen, von denen ich eine Auswahl unten mittheile. Gewdhn-
lich wurden mehrere Azimuthbestimmungen Vor- und Nachmittags gemacht,
die entsprechenden mit gleicher Sonnenhthe kombinirt und so auch meh-
rere Werthe fiir die Abweichung der Magnetnadel gewonnen. Dieselben
stimmen ziemlich gut unter einander iiberein; denn die Unterschiede schwanken
nur zwischen 0 und %/,°. Man darf diese Differenzen nicht einmal ganz als
Fehler der Messungen ansehen, da ja, abgesehen von anderen Ungenauig-

14

> HARTMANN 6&—

keiten, die durch die Fortbewegung des Schiffes verursachten wirklichen
Verschiedenheiten im Betrage der Missweisung gar nicht beriicksichtigt wer-
den konnten.10) '

Eine iibersichtliche Zusammenstellung der von Jodo de Castro gemachten
Deklinationsbestimmungen giebt der oben genannte Jo&o de Andrade
Corvo (S. 404—411), der an dieser Stelle auch &hnlichg Beobachtungen
von Vicente Rodrigues, Gaspar Reimdo und Aleixo da Motta aus
aus dem XVI Jahrhundert mittheilt.

GeorG HarTMANN: Neigung der Magnetnadel. — Der Brief Georg
Hartmann’s an den Herzog Albrecht von Preussen vom 4. Mirz 1544
enthilt die Nachricht von seiner Entdeckung der magnetischen Inklination
und von der ersten Bestimmung der Deklination auf dem Festlande. Das
Original befindet sich auf dem Kgl. Staatsarchiv in Kénigsberg und wird
mit Erlaubniss dieser Behorde hier zum ersten Mal in Facsimile reproducirt.
Durch den Druck wurde das Schreiben schon friiher einigemal verdffentlicht:
zuerst von J. Voigt in Raumer’s Historischem Taschenbuch II, 1831, sodann
von H. W. Dove im Repertpriun'l der Physik II, 1838 und zuletzt noch ein-
mal von J. Voigt, zugleich mit anderen Briefen Georg Hartmann’s, im
»Briefwechsel der beriihmtesten Gelehrten des Zeitalters der Reformation
mit Herzog Albrecht von Preussen* (Konigsberg 1841. 8°).

Da dieser inhaltreiche Brief bis zum Jahre 1831 im Konigsberger Ar-
chiv vergraben und unbeachtet gelegen hat, konnte er auf die Entwicklung
der Lehre vom Erdmagnetismus natiirlich keinen Einfluss ausiiben, so dass
als Entdecker der magnetischen Inklination iiberall Robert Norman galt,
der zuerst 1576 den Betrag dieser Inklination fiir London zu 71°50' be-
stimmte. Nach dem Wortlaut jenes Schreibens kann indessen dariiber kein
Zweifel sein, dass Hartmann das Phinomen der Inklination entdekt hat.
Wenn seine Messung derselben ausserordentlich ungenau ausfiel, so dndert
das nichts an der Thatsache und erklirt sich einfach dadurch, dass seine
Magnetnadel nicht an einer horizontalen Achse aufgehingt war, sondern auf

einer vertikalen.
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Sodann enthilt der Brief die Nachricht von der friithesten Bestimmung
der magnetischen Deklination auf dem Festlande, die Georg Hartmann ums
Jahr 1510 in Rom ausgefiihrt hat; vgl. ,Anfinge* S. 4—7.

Der sonstige Inhalt des Schreibens bringt in magnetischer Beziehung
nichts -Neues, und wenn Dove (a. a. O. S. 134—136) seiner Zeit Georg
Hartmann die Entdeckung mehrerer Elementargesetze tiber die magnetischen
Pole u. s. w. zuschreiben wollte, so erkldrt sich dieser Irrthum dadurch,
dass Dove die #lteren Schriftsteller tiber den Magneten, insbesondere den
Brief von Pierre de Maricourt night kannte. Das ,alte Pergamentbuéh“
von dem Hartmann erzihlt, dass es ihm ,in dem Bauernkriege iiberkommen®,
ist 6ﬁ°enba1: nichts anderes, als die ,,Epistola Petri Peregrini®, aus der er von
der Idee eines magnetischen Perpetuum mobile erfuhr und die ihm bei seinen
magnetischen Versuchen mannigfache Anregung gegeben zu haben scheint.

GEeRrHARD MERCATOR: De Ratione Magnetis circa Navigationem. —
In diesem Briefe Gerhard Mercator’s an den Bischof von Arras finden
wir zum ersten Male die Ansicht ausgesprochen und begriindet, dass die
Erde einen magneti;chen Pol besitzt, wihrend man bis dahin gewohnlich
der Meinung war, dass sich die Magnetnadel nach dem Himmelspol oder
nach dem Polarstern richte; ,,a polis mundi poli magnetis virtutem recipiunt®
heisst es schon in der ,Epistola Petri Peregrini“ (I. Theil, Cap. X).

Dieses wichtige Schreiben Mercator’s hat ein dhnlichesSchicksal gehabt,
wie jenes von Georg Hartmann: es kam erst in diesem Jahrhundert an die
Oeffentlichkeit. A.Breusing fand eine Abschrift des lateinischen Originals
in der Gottinger Bibliothek und verdffentlichte sie 1869 in deutscher Ueber-
setzung (Gerhard Kremer gen. Mercator, der deutsche Geograph. Duis-
burg. S. 13—15), wihrend die lateinische Abschrift zum ersten Male von
F. van Ortroy (L’oeuvre géographique de Mercator. Bruxelles 1893. 8°.
S. 83—84) publicirt wurde. Ein Vergleich dieser Verdffentlichung mit dem
Gottinger Manuscript (Cod. MS. hist. 657 XIII) ergab mir, dass Ortroy einen
sinnstérenden Fehler begangen hat, der in der vorliegenden Wiedergabe des
Briefes natiirlich vermieden wurde.!!)
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Da Mercator auch spdter noch mehrfach seine Ideen iiber den mag-
netischen Erdpol in Schriften und Karten zum Ausdruck brachte, sind seine
diesbeziiglichen Studien doch nicht so gaﬁz ohne Einfluss auf die Weiter-
entwicklung des Erdmagnetismus geblieben, wie z. B. diejenigen von Georg
Hartmann. In einer Erlduterungsschrift!t) zu verschiedenen Globen, die Mer-
cator fur den Kaiser Karl V. verfertigte (1552), widmete er die ersten vier
Kapitel derartigen magnetischen Fragen (Esse polum aliquem magnetis et
ubi sit. Inquisitio longitudinis ac latitudinis poli magnetis. Inventio longi-
tudinis per magnetem. Invenire magnetis declinationem quolibet loco per
globum), und in seiner Weltkarte fiihrte er den Nullmeridian durch den
magnetischen Pol. Dass Mercator auf die Festlegung dieses Poles ganz
besonderen Werth gelegt hat, zeigt auch sein schones Bild, das auf Ver-
anlassung seines Freundes F. Hogenberg in Koln gefertigt wurde, auf dem
er mit dem Zirkel den magnetischen Pol auf einem Erdglobus absetzt.

Martiy Cor1Es: De la Piedra Yman. — Obwohl bereits 1537 Fran-
cisco Falero in seinem Lehrbuch der Astronomie und Nautik das Vorhanden-
sein der magnetischen Deklination gelehrt und Methoden zu deren Bestim-
mung gegeben hatte, machte 1545 Pedro de Medina in seiner ,,Arte de nave-
gar® doch noch allerlei Zweifel gegen dieselbe geltend. Es war daher ein
entschiedenes Verdienst von Martin Cortés, dass er im ,Breve compendio
de la sphera y de la arte de navegar“ (Sevilla 1551. Fol.) der Magnetnadel
und deren Abweichung einen ausfiihrlichen Abschnitt widmete, den ich hier
auch um deswillen reproducire, weil er die ilteste genaue Beschreibung
des Schiffskompasses und dessen Verfertigung enthilt.

Da mir die erste Ausgabe vom Jahre 1551 nicht zuginglich war, habe
ich ein Exemplar der zweiten vom Jahre 1556 zur Herstellung des
Facsimiledruckes benutzen miissen.!?)

Die Ansichten iiber den magnetischen Pol, die Martin Cortés im 5.
Kapitel dussert, sind viel unklarer als die Mercator’s, dem die Prioritit in
dieser Frage zukommt, selbst wenn man annimmt, dass Martin Cortés sein Buch

im Manuscript bereits 1545 vollendet hatte, wie er in der Vorrede angiebt.1%)
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RoBerT NORMAN: The Newe Attractiue. — Dieses epochemachende
Buch enthilt die Nachricht von der (abermaligen® Entdeckung der magne-
tischen Inkliné.tion und von der ersten Messung derselben. Es ist zugleich
das ilteste Druckwerk rein erdmagnetischen Inhalts.

Von dem Verfasser wissen wir nur, dass er praktischer Seemann und
Instrumentenmacher war — ,Hydrographer nennt er sich selbst —- und
ausserdem noch ein Segelhandbuch ,Safeguarde of Saylers® verdffentlichte,
das er 1590 aus dem Hollindischen iibersetzie.l*)

Das Werk ,The newe Attractiue*, das er Wm. Borough, damals
,Comptroller to the navy‘ widmete, fand grossen Beitall und erlebte mindestens
vier weitere Ausgaben (1585, 1596, 1614, 1720). Trotzdem ist dasselbe jetzt
so- selten geworden, dass man es nur in wenigen englischen Bibliotheken
antrifft, und auf dem Kontinente hochstens in der allerletzten Ausgabe.
Bei der grossen Seltenheit und Wichtigkeit des Werkes hitte ich gern einen
Facsimiledruck der ersten Ausgabe dem vorliegenden Heft der »Neudrucke®
einverleibt, dieselbe ist aber auf so stark durchscheinendem Papier gedruckt,
dass die photographische Reproduction unméglich war. Ich habe mich des-
halb damit begniigen miissen, Titel und Figuren der ersten Ausgabe in
Facsimile wiederzugeben, den Text aber in der Fassung der letzten Ausgabe
vom Jahre 1720 zu belassen, die Whiston besorgt hat. Die Widmung und
Einleitung wurden als minder wichtig, die am Schluss folgenden ,necessarie
rules® (Tafeln der Deklination der Sonne etc.) als iiberfliissig — wenigstens
fir den vorliegenden Zweck — ganz weggelassen.!)

WiLriav Boroucn: A Discours of the Variation. — Wie schon der
Titel besagt (and is to be annexed to the newe Attractiue of R. N.*) bildet
diese Schrift eine Erginzung zur vorigen, mit der sie in demselben Verlage
wohl gleichzeitig erschienen sein mag.

Wihrend Robert Norman hauptsichlich die Inklination behandelt,
giebt William Borough ausfiihrliche Anweisungen zur Bestimmung der
Deklination und bespricht die Wichtigkeit derselben fiir die Navigation
auf Grund seiner eigenen Erfahrungen. Im Grunde genommen sind es nur

18

—3 STEVIN &—

weitere Ausfithrungen der schon 1535 von Francisco Falero gegebenen
Regeln.1f)

Der ,,Discours* scheint mit dem ,Attractiue® zusammen vier Ausgaben
erlebt zu haben (1581, 1585, 1596 und 1614), spiter aber nicht mehr gedruckt
worden zu sein; in Folge dessen ist Borough’s Werk noch seltener geworden
als Norman’s.!7)

Aus dem schon oben genafmten Grunde war es auch hier nicht mog-
lich, einen Facsimiledruck der ersten Ausgabe zu veranstalten. Geeigneter
hierzu war die dritte vom Jahre 1596, von der die Bibliothek der Royal
Society in London ein Exemplar besitzt, das mir Dank der giitipen Ver-
mittelung der Herren Riicker und Symons zu diesem Zwecke giitigst zur
Verfligung gestellt wurde.'f)

William Borough (1536—1599) stammte aus Northam in Devonshire
und war ein praktischer Seemann, der schon 1553 eine Reise nach dem
Norden Russlands machte. Man besitzt von ihm noch einige Reiseberichte
und Kartenskizzen. Spiter wurde er ,,Comptroller to the Navy* (vgl. Dict.
of Nat. Biography V, 404).

SmioN Stevin: De Havenvinding. — Diese iiberaus selten gewordene
Schrift des grossen hollindischen Mathematikers enthilt das dlteste Verzeich-
niss von Werthen der magnetischen Deklination (fiir 42 Orte), erliutert die
grosse Bedeutung der Kenntniss der Deklination fiir die Schifffahrt und
giebt eine Anleitung zur Bestimmung derselben mittels des Azimuthal-
Kompasses. Ich reproducire hier nur den zuerst und den zuletzt genannten
Abschnitt nach dem einzigen mir bekannt gewordenen Exemplar, das die
Konigliche Bibliothek im Haag besitzt.})

Aus der gleichzeitig erschienenen und von Hugo de Groot{Grotius)
besorgten lateinischen Uebersetzung ((/MisNeYPETIAH sive portuum investi-
gandorum ratio) erfihrt man, dass Graf Moritz von Nassau, I'1inz von
Oraﬁien, als Admiral der hollindischen Flotte den Mathematiker Simon
Stevin — der iibrigens in der hollindischen Originalausgabe als Verfasser
nirgends genannt ist — zur Albfassung der Schrift veranlasst hat, weil er von
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der Wichtigkeit der Kenntniss der magnetischen Deklination fiir den See‘-
mann {iberzeugt war. Auf des Prinzen Geheiss erschien das kleine Buch
gleichzeitig in holldndischer, lateinischer, englischer und franzosischer
Sprache.?) '

Als Gewidhrsmann fiir die Werthe der Deklination wird in der Einlei-
tung der in Amsterdam lebende calvinistische Prediger und Geograph
P. Plancius genannt, der diese Angaben fiir eine geographische Karte ge-

sammelt hatte (1592), die aber verloren gegangen zu sein scheint.

£3
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1) Meine Abhandlung ,Die Anfinge der magnetischen Beobachtungen®
erschien zuerst in der Zeitsch. d. Gesellsch. f. Erdkunde zu Berlin, XXXII. Band,
Heft 2, und sodann gesondert: Berlin, W. H. Kiihl 1897. gr. 8°. 27 S. Eine fran-
zosische Uebersetzung derselben brachte das ,Bulletin de la Société Belge
d’Astronomie*, II 1897.

%) Lucera oder Nocera ist eine Stadt in Apulien, die 1269 von Karl von Anjou,
der wahrscheinlich Pierre de Maricourt’s Lehnsherr war, belagert und genommen
wurde. Maricourt ist ein kleiner Ort in der Picardie, Département de la Somme,
wo auch Foucaucourt liegt.

3) Roger Bacon (1214—1294) nennt den ,magister Petrus de Maharne
Curia* in seinem ,Opus tertium“, das erst 1859 von J. S. Brewer herausgegeb?n
wurde, einen ,,dominus experimentorum® und fiigt hinzu: ,et ideo scit naturalia
per experientiam, et medicinalia, et alkimistica, et omnia tam coelestia quam
inferiora . . .“ (S. 46).

4 Vgl. ,,Anfinge* S. 22,

5) Die Gasser’sche Ausgabe der ,Epistola Petri Peregrini“, deren Titel unten
in Facsimile wiedergegeben ist, enthdlt 7 Bogen kl. 4° und 4 Figuren im Text.
Titel, Widmung an Kaiser Ferdinand und Praefatio nehmen die ersten 11 Bl in
Anspruch, in der Mitte von Bl 11 b beginnt die Epistola, welche auf Bl 23a endet.

Da Herr T. Bertelli (Cristoforo Colombo, scopritore della declinazione
magnetica. Roma 1892. Fol. S. 61) Achilles Gasser noch zu denjenigen zihlt,
dic im XVL Jahrhundert mit der magnetischen Deklination nicht bekannt waren,
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so bemerke ich ausdriicklich, dass Gasser die magnetische Abweichung kannte;
denn in der ,Praefatio (Bl. Aiij verso) sagt er, dass die Meinung (Cardan’s), die
Magnetnadel miisse 5° abweichen, weil der Polarstern einen solchen Polabstand
besitzt, falsch sei, da ja P. Apian eine solche von 11° gefunden habe (vgl. ,,An-
fange“ S. 8). —

Ausser den von B. Boncompagni (Bull. d. Bibliografia e di Storia delle
Scienze Matematiche e Fisiche IV S. 332—339) namhaft gemachtén 13 Exemplaren
der Gasser’schen Ausgabe der ,Epistola® weiss ich noch die der Hofbibl. in Karls-
ruhe, der Stadtbibl. in Hamburg und des Herrn Latimer Clark in London zu
nennen.

%) Opusculum perpetua memoria dignissimum, de natura magnetis, et ejus
effectibus . . . . . Authore Ioanne Taisnierio Hannonio . . . . Coloniae, apud
loannem Birckmannum. Anno M.D,LXII (8. 2 Bl. 86 S. 1 Bl.; auf der Riickseite
des Titels und auf dem letzten Blatt das Portrait des Verfassers in seinem
53. Lebensjahre).

”) Die Angabe Thévenot’s findet sich in seinem ,Recueil de Voyages®
(Paris 1681. Fol. S. 29). Die wichtige Arbeit von W. Wenckebach »Over
Petrus Adsigerius en de oudste waarnemingen van de afwijking der magneetnaald*
steht in Mulder’s Natuur-en Scheikundig Archief 1835 (auch gesondert erschienen,
23 S. in 8°) und wurde 1865 von T. Hooiberg ins Franzosische iibersetzt
(Annal. d. Mat. Pura ed Applicata VII, Roma 1865. 8°.).

) Tiberius Cavallo verdffentlichte in seinem Buche ,,A Treatise on
Magnetism* (20! ed. London 1795. 8°. Suppl. S. 37—63) die wichtigsten Steller der
nEpistola Petri Peregrini“ zugleich mit einer engl. Uebersetzung derselben, wiih-
rend der Pariser Codex dieses Briefes (Fonds Latin 7378 A) von G. Libri in der
yHistoire des sciences mathématiques en Italie“ (Paris 1838. 8°. 11 S. 487—502),
allerdings mit 78 Liicken, zum Abdruck gebracht wurde.
%) Die grundlegenden Arbeiten von Timoteo Bertelli iiber die ,Epistola
Petri Peregrini® sind folgende:
1. Sopra Pietro Peregrino di Maricourt e la sua Epistola dc Magnete. Me-
moria Prima. In Boncompagni’s Bull. d. Bibliogr. e d. Storia delle Sci-
enze Mat. e Fis. I, 1868, S. 1--32.

2. Sulla Epistola di Pietro Peregrino di Maricourt e sopra alcuni trovati e
teorie magnetiche del secolo XIII. Memoria Seconda. Ebenda I, 1868,
S. 65-99, 101 —139, 319—420; 4 Tafeln.

3. Intorno a due Codici Vaticani della Epistola de-Magnete di Pictro Pere-
grino di Maricourt ed alle prime osservazioni della declinazione magnetica.
Ebenda IV, 1871, S. 303--331.
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Diesen drei Arbeiten hat der Fiirst B. Boncompagni zahlreiche Fussnoten
bibliographischen Inhalts hinzugefiigt, die mit B. B. unterzeichnet sind.

Bertelli hat 17 verschiedene Abschriften der Epistola als noch vorhanden
nachgewiesen; da ihm aber die 3 in der Amplonianischen Handschriften-Sammlung
zu Erfurt unbekannt geblieben sind (Cod. Amplon. Q 325, Q 351, Q 387), steigt
ihre Gesammtzahl auf 20. Nach dem von Amplonius um 1412 eigenhdndig an-
gelegten Verzeichniss seiner Bibliothek besass er damals noch einen , Tractatus de
magnete Peregrini“ im Cod. math. 29, der aber jetzt nicht mehr in Erfurt vor-
handen ist. Vgl. W. Schum, Beschreib. Verzeichniss der Amplonianischen Hand-
schriften-Sammlung zu Erfurt. Berlin 1887. gr. 8°. S. 802.

Beziiglich der Textgestaltung der Epistola im vorliegenden ,Neudruck* sei
noch erwéhnt, dass das mittelalterliche e fiir ae (z. B. prime statt primae) bei-
behalten worden ist. Die Interpunktion diirfte, wie ich erst nachtriglich bemerkt
habe, zu italienisch sein. Die 3 Figuren im Text sind, ebenso wie der Titel,
Facsimiles derjenigen in der Gasser’schen Ausgabe vom Jahre 1558,

1) Die einzelnen Ausziige aus den drei Roteiros von Joio de Castro sind
dadurch von einander zu unterscheiden, dass jeder derselben mit. ... . auslduft.

1) F.van Ortroy schreibt: ,invenio Dantiscum in gradu fere septentrionalius
reddi“ statt ,invenio Rantiscum 1 gradu ... ."

Die erst 1868 von Van Raemdonck herausgegebene Schrift Mercator’s
»Declaratio insigniorum utilitatum quae sunt in globo terrestri, coelesti, et annulo
astronomico ad invictissimum Romanum Imperatorem Carolum Quintum* (St. Ni-
colas 1868. 8°. Publications extraordinaires du cercle archéologique du Pays de
Waas. No. 5) enthdlt die oben genannten vier Kapitel.

12) Diese Ausgabe umfasst 95 bezcichnete und 3 unbez. Blatter; sie wurde,
wie die erste vom Jahre 1551, von Anton Alvarez in Sevilla gedruckt.

13) Der Erste, der von zwei magnetischen Polen auf der Erde sprach, war der
Venetianer Livio Sanuto (Geografia distinta in XII libri. Ne' quali, altra
I'esplicatione di molti lucghi di Tolomeo, e della Bussola, e dell’ Aguglia . . .
Vinegia, Zenaro 1588. Fol). Seine Ausfiihrungen sind aber sehr weitschweifig
und unklar.

14) Am Ende des Werkes von W, Borough, A Discours of the Variation . . .
London 1581. 4°. liest man: ,Thefe Instruments are made by Robert Norman, and
may be had at his houfe in Ratclif*. Da dieser Satz in der Lier reproducirten
dritten Ausgabe des Borough'schen Werkes vom Juhre 1596 fehlt, wird man an-
nehmen diirfen, dass R. Norman inzwischen gestorben war.

15y Ich gebe hier zundchst eine genauecre bibliographische Beschreibung der
ersten Ausgabe von Robert Norman’s Buch ,, The newe Attractiue“ nach dem
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Exemplar in der Bibliothek des Herrn Latimer Clark, F. R. S., in London. das
er mir freundlichst geliehen hat:

Bl. 1a Der unten in Facsimile wiedergegebene Titel. Bl 1" lee:.

Bl. 22 (mit der Signatur A.ij.): To the right worfhipfull Maifter | Hllyam
Borrough, Compiroller of her | Maicjtics Nauic: Robert Norman | wifbeth
encreafe of worfhip tn | perfecte felicitic. | Endet anf Bl 4. Bl 4b lecr.

Bl. 52 (8.i.): To the Reader. — Unterzeichnet am Schluss von 6v: R. N.

Bl. 72 The Magnes or Lodeftones | challenge. | — (10 Verszcilen .

Bl. 82 The Mariners iudgment (4 Verszeilen). The Marchantes verdict (4 Vers-
zeilen). BL 8" leer.

Bl 92 (C.j.) mit der Seitenzahl 1: The newe Attractiue. (Geht bis S. 26, black
letter, Kapiteliiberschriften antiqua cursiv, initiales florentes). Nun folgen
17 Blatter ohne Pagination, deren Inhalt astronomisch-nautischer Natur
ist. Dieser Theil beginnt mit einem besonderen Titel auf

Bl 222 Here after followeth a | Zuadle of the Sunnes Dectinetion. commonly cailed i
Regiment for | the Sunne, exacily Caleulated vuto | the Minute, 0y the tvue
vlace of the | Suumne, whoje greateft Declination | fov this age, is 23. Degrees,
| 28. Minutes, and maie | joviee for 30. yeves | without grear | cvvour. | * ¥ = !,
(Dieser Titel steht innerhalb desselben Holzschnittrahmens, wie der
Haupttitel des ganzen Werkes..

Bl 22> leer. Bl 23+ (F.iij.): Hier beginnen dic Tafeln, auf jeder Seite ein
Monat.

Bl 292 (9.jo): How to vfe the Sunnes De- | clhnation, for kunowing the eliua- |
tion of the Pole. |

BL. 302 (§.ij.): Hereafter followeth three Tables | the firsic is of the coniunctior
of the Sunne and | Moone: the seconde of their oppositions.: exactly | drawn
out of Ioannes Stadius Epheme- | rides: and the third of the Prime | ond
mouable Feastes. |

Bl 31a leer. Bl 31! beginnen die Tafeln, die bis Bl 33 rcichen.

Bl 342 (J.ij.): The contentes of the | Aalender. |

Bl 38t The contentes of this booke.

Bl 39 leer, aber mit einem aufgeklebten Zettel, der die Aufschrift tragt: Faultes
efcaped in Printyng.

Im Ganzen sind es also 39 Quartbidtter; moglicherweise fehlt noch ein
letztes leeres Blatt, so dass das Werk aus 10 Quartbogen bestiinde. —
Nach den von mir angestellten Erkundigungen sind in den offenthichen

Bibliotheken Grossbritanniens nur folgende Exemplare des Norman’scher Buches

vorhanden.
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British Museum, London: 1581,1585, 1596, 1614, 1720, (1721?); die erste Aus-
gabe aber unvollstindig.

Bodleian Library, Oxford: 1581, 1585.

Royal " Society, London: 1596.

University Library, Edinburgh: 1614,

University Library, Cambridge: 1720.

Die Ausgabe vom Jahre 1721, die der gedruckte Biicherkatalog des British Museum
auffithrt, existirt wahrscheinlich gar nicht; denn die als Beigabe zu Whiston’s
Longitude vom Jahre 1721 (vgl. diese ,Neudrucke* Nr.4 Einleitung S. 23, An-
merkung 9) erschienene Ausgabe, die moglicherweise auch gesondert verkauft
wurde, trigt die Jahreszahl 1720. Das British Museum besitzt also wahrscheinlich
diese letzte Ausgabe sowohl gesondert (1720), als auch zusammen mit Whiston’s
Longitude (1721). —

Wie selten jetzt die Werke von Norman und Borough geworden sind,
geht auch daraus hervor, dass der Londoner Antiquar B. Quaritch in einem
kiirzlich ausgegebenen Kataloge fiir ein stark defectes Exemplar von Norman-
Borough in der ersten Auflage 7 & 10s. fordert!

16 Es ist interessant zu beobachten, wie lange sich die urspriinglich von
Guillen, Falero und Nunes vorgetragenen Methoden der Deklinations-
bestimmung in der nautischen Literatur erhalten haben. So verdffentlichte um
1589 Andrés de Rio Riafio einen ,Tratado de vn instrumento por el qval se
conocera la nordestacion ¢ noroestacion de la aguja de marear navegando: por la
mayor altura del Sol 6 de otra Estrella; 6 por dos alturas iguales:y de la vtilidad que
de ¢l se a de seguir® (s. 1. e.a. 4° 28 Bl) und noch 1666 erschien in Dieppe
»L’art de naviger perfectionné par la cognoissance de la variation de ’aimant (Dieppe,
Nic. du Buc 1666. 4°. 4 unbez. BlL, 220 bez. S., 4 unbez. Bl,, mit Kupfern im
Text und beweglichen Kompassscheiben), in welcher der Verfasser G. Denys
(,Prétre Pilotte Hydrographe de fa Majesté, Examinateur des Pilottes ... . et
Profeffeur Royal d'Hydrographie a Dieppe*) die alten Methoden in der breitesten
und weitschweitigsten Weise wieder vorbringt.

Seine fiinf Methoden der Deklinationsbestimmung sind ndmlich folgende:
Chap. XV. Premier moyen de trouver la Variation de I’Aimant précifement & midy.
Chap. XVI. Second moyen de trouver la Variation par deux obfervations faictes,

au Soleil en égale hauteur fur I'llorizon I'vne devant, & l'autre apres midy.
Chap. XVII. Troifi¢me moyen de trouver la Variation de P'Aiguille aimantée par
deux obfervations faictes ’vne au lever, & autre au coucher du Soleil.
Chap XVIIL. Quatritme moyen de trouver la Variation du Compas par vne ob-
fervation faicte au lever, ou bien au coucher du Soleil par PAmplitude.
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Chap. XIX. Cinquiéme & dernier moyen de trouver la Variation a toute heure du
iour & de la nuict par ’Azimuth.

Merkwiirdigerweise enthidlt dieses fiir den praktischen Seemann bestimmte
Buch von G. Denys keinerlei Zusammenstellung der damals bekannten Werthe
der Deklination.

17) Nach dem Dictionary of National Biography V S. 404 soll es noch eine
Ausgabe vom Jahre 1611 geben, was mir zweifelhaft erscheint, da Norman’s Buch
in diesem Jahre keine neue Auflage erlebte und.beide Werke doch stets zusammen
erschienen.

18) Die erste Ausgabe von W. Borough’s Discours hat in derselben Holz- .
schnittumrahmung, wie bei Norman, folgenden Titel in Typendruck:

A DISCOVRS | of the Variation | of the Cumpas, or | magneticall |
Needle. | Whevein i8 Mathematically fhewed, | the manner of the obferuation,
| cffectes, and application | theveof, made by | W. B. | dnd is to be
annexed o | The newe Attractiue | of R N. | 1581, |

' Am Schluss von Bl 30b steht:

Imprinted at London for Richard | Ballard, and are to be folde at his fhop |

at Sainct Magnud cornav it Themed | Streete. Anno. 1581, |

Das Buch zihlt im Ganzen 30 unbez. Quartblitter.

19) Nach Bierens de Haan (Bibliographie Neérlandaise Historique-
Scientifique. Rome 1883. 4° S. 264) soll das hollindische Original noch zwei Ausgaben
erlebt haben: Leyden 1621 und 1624.

Die erste Ausgabe, deren Titel hier in Facsimile wiedergegeben ist, zihlit
28 Quartseiten, die von S. 3 an paginirt sind. Die auf der Schlussseite vermerkte
Fehlerverbesserung ist im vorliegenden Neudruck natiirlich beriicksichtigt worden.

20) Vgl. meine Notiz ,,S. Stevin’s /IMENEYPETIKH" in der von L. A. Bauer
herausgegebenen Quartalschrift , Terrestrial Magnetism* (IL, 1897, S. 72—73).

Die englische Uebersetzung (The Haven finding Art. London 1599. 4°) besorgte .
Edward Wright, iiber den Herausgeber der franzésischen (Le Trouve-port.
Leyde 1599. 4°) habe ich nichts in Erfahrung bringen kénnen.

Schliesslich mag nicht unerwihnt bleiben, dass auch in den gesammelten
Werken S. Stevin's (Wisconstige Gedachtenissen. Leyden 1608. 2 Bde. Fol. und in
der franzosischen Uebersetzung: Les Oeuvres Mathématiques de Simon Stevin de
Bruges. Par Albert Girard. Leide 1634. Fol.) die kleine Schrift iiber die Kunst,
die Héfen zu finden, zum Abdruck gelangt ist.

Berlin, im November 1897.
G. HELLMANN.
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EPISTOLA PETRI PEREGRINI DE MARICOURT
AD SYGERUM DE FOUCAUCOURT MILITEM

DE MAGNETE.

Iste tractatus de magnete duas partes continet, quarum Prima, decem
Capitulis completur, et tribus Secunda. Primum Capitulum Prime partis est de
operis intentione: Secundum vero, qualis debeat esse huius operis artifex:
Tertium, de cognitione lapidis: Quartum, de scientia inventionis partium lapi-
dis: Quintum, de scientia inventionis polorum in lapide; quis eorum sit
septemtrionalis, et quis meridionalis: Sextum, qualiter magnes attrahat ma-
gnetem: Septimum, qualiter ferrum, tactum cum magnete, ad polos mundi
vertatur: Octavum, qualiter magnes ferrum attrahat: Nonum, quare pars
septemtrionalis meridionalem attrahat, et e converso: Decimum, de inquisitione,
‘unde magnes, virtutem naturalem, quam habet, recipiat.

Partis vero Secunde sunt ista Capitula:

Primum Capitulum, de compositione Instrumenti, quo scitur azimuth solis
et lune, et cuiuslibet stelle, in orizonte: Secundum est de compositione alterius
Instrumenti melioris, eiusdem officii: Tertium, de Rote artifitio compositionis
perpetui motus.

CAP. I. PRIME PARTIS: DE INTENTIONE OPERIS.

Amicorum intime, quandam magnetis lapidis occultam virtutem, a te inter-
pellatus, rudi narratione tibi reserabo utcumque. Nihil enim, apud Philosophos,
absque noticie principio est iucundum; et in tenebris orbitat, et obfuscatur
bonorum natura, donec in communis deductionis radium erigatur. Amore
ergo tui conscribam, sermone plano, que vulgo studentium penitus sunt ignota:
attamen nonnisi de manifestis huius lapidis in hac epistola trademus scientiam,
eo quod hec traditio pars erit tractatus, in quo docebimus phisica componere
instrumenta: de occultis huius lapidis tractare, spectat ad artem Ilapidis
sculpture. Et, licet opera, de quibus quesivisti, appellem manifesta, erunt tamen
inextimabilia, et vulgo quasi illusiones et fantasmata; et ideo, quo ad vulgum,
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secreta sunt: astrologis autem et naturalibus satis erunt manifesta, et ipsis
erunt solatium, et provectis viatoribus non modici erunt iuvamenti.
Ex hiis igitur colligdtur huius operis intentio.

CAP. II. QUALIS DEBET ESSE HUIUS OPERIS ARTIFEX.

Scito, carissime, quod oportet huius operis artificem scire rerum naturas,
nec inscium ipsum esse motuum celestium, sed oportet ipsum esse industriosum
in opere manuum, ad hoc quod ostendat, per opus eius, effectus mirabiles.
Nam per suam industriam, ex modico, poterit errorem corrigere, quod in eter-
num, per naturalem et mathematicam solas non faceret, si manuum careret
industria. In occultis enim operibus, multum indigemus industria manuali, et,
ut plurimum, sine ipsa, nihil possumus facere completum: multa namque
subiacent imperio rationis, que manu complere non possumus.

Ex hiis ergo qualis debeat esse huius operis artifex patet.

CAP. III. DE COGNITIONE LAPIDIS.

Cognoscitur autem iste lapis quatuor differentiis, scilicet, colore, unigenei-
tate, pondere et virtute: Color autem ipsius debet esse ferreus, lividus, mixtus
indico, seu colore celestino, ut sit quasi ferrum politum, ab aére corrupto in-
fectum. Talem enim lapidem nunquam vidi absque magno effectu. Talis autem,
ut plurimum, invenitur in partibus septemtrionalibus, et affertur a nautis, in
omnibus partibus maris septemtrionalibus, utpote Normannie, Picardie et Flandrie.
Debet autem lapis iste esse unigeneus in substantia, quoniam qui habet maculas
rubiginosas, et foramina per loca, non est electus: et vix invenitur magnes, sine
scabiositate tali. Lapis ergo, qui, propter sui unigeneitatem, et subtilium partium
bonam compaginem efficitur ponderosus, ponderosior existit in pretio. Virtus
autem ipsius, per fortem ferri et magni ponderis attractionem (cuius modum
attractionis inferius narrabo) dignoscitur. Quando ergo lapidem cum his
differentiis inveneris, hunc habeas, si possis.

Patet ergo ex quibus differentiis eliciatur huius lapidis cognitio.

CAP. IV. DE SCIENTIA INVENTIONIS PARTIUM LAPIDIS.

Scire debes quod hic lapis in se gerit similitudinem celi (cuius modum
probationis inferius docebo patenter experiri): et ideo, cum in celo sint duo
puncta, notabiliora ceteris, eo quod spera celestis supra ea volvitur, tamquam
supra axes, quorum unum, polus articus, seu septemtrionalis, nominatur; reliquum
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vero, antarticus sive meridionalis: sic, et in isto lapide, penitus intelligas duo
puncta, unum septemtrionale, reliquum vero meridionale. Ad istorum duorum
punctorum generalem inventionem, multiplici industria poteris devenire: et est
modus, ut rotundetur, cum artificio quo rotundantur cristalli et alii lapides;
et postea ponatur acus vel ferrum oblongum, gracile in modum acus, supra
lapidem: et, secundum longitudinem ferri, signetur linea lapidem dividens per
medium: postea ponatur acus vel ferrum in alio situ supra lapidem, signatum
linea, et, secundum verum situm, eodem modo lapidem signa cum linea; et, si
vis, facies hoc in pluribus locis vel sitibus, procul dubio omnes linee huius
[lapidis] in duo puncta concurrent, sic ut omnes orbes mundi meridiani in duos
concurrunt polos mundi oppositos. Scito tunc quod unus est septemtrionalis,
et alius meridionalis, cuius probationem in sequenti Capitulo videbis.

Alius autem modus inventionis istorum punctorum melior est, ut videas
[scilicer] locum, in lapide rotundato, ut dictum est, ubi summitas acus vel ferri
frequentius, vel fortius adheret: erit enim hic locus, unus ex punctis, inventis
per iam dictum modum.

Ut ergo precise habeas punctum unum in lapide, frange de acu vel ferro
modicum, et sit oblongum ad spissitudinem duarum unguium, et pone supra
locum, in quo punctus, modo iam dicto, inventus est: et si steterit orthogonaliter
supra lapidem, erit, procul dubio, ibi punctus quesitus; si non, moveas ergo
ipsum, donec orthogonaliter steterit. Quo facto, illic signa punctum: et simili
modo, in oppositam partem lapidis, punctum invenias oppositum. Quod si
recte feceris, et lapis sit unigeneus et electus, puncta erunt recte, tamquam
poli in spera, opposita.

CAP. V. DE SCIENTIA INVENTIONIS POLORUM IN LAPIDE: QUIS
EORUM SIT SEPTEMTRIONALIS, ET QUIS MERIDIONALIS.

Visa arte cognitionis polorum lapidis in genere, quis autem sit septem-
trionalis, et quis meridionalis, cognosces per hunc modum: Sume vas ligneum,
rotundum, ad modum ciphi vel parapsidis, et in eo pone lapidem, ita videlicet
quod duo puncta lapidis sint equidistantia limbo vasis, et tunc istud, cum lapide
intus posito, pone in alio magno vase pleno aque, ut sit lapis in primo vase
sicut nauta in navi; vas autem primum sit in secundo spatiose, sicut navis in
flumine fluctuans: et dico, spatiose, ne per contactum ipsius ad limbum magni
vasis, naturalis metus lapidis impediatur. Hic enim lapis, sic positus, volvet
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suum parvum vas quousque polus septemtrionalis lapidis, in directo, septem-
trionali celi, et meridionalis, in directo, meridionali steterint. Qui scilicet, si
millesies amoveatur, millesies ad suum locum revertetur, nutu Dei. Et cum
partes septemtrionis et meridiei sint in celo note, erunt note, per illas, in lapide,
eo quod quelibet pars lapidis erit in directo sue partis celi.

CAP. V. QUALITER MAGNES TRAHIT MAGNETEM.

Habita cognitione quis polus, in lapide, sit septemtrionalis, et quis meridio-
nalis, signa polos cum sculpturis ut cognoscas eos quotienscumque oportuerit.
Et si vis postea videre qualiter lapis lapidem attrahat, duos lapides preparatos
ut dictum est, in hunc modum adaptabis: et pone unum in suo vase ut fluctuet,
sicut nauta in navi; et sint puncta, iam inventa, equidistantia orizonti vel limbo
vasis, quod idem est: alterum vero lapidem in manu teneas. Et approxima
partem septemtrionalem lapidis, quem tenes, parti meridionali lapidis natantis
in vase; sequetur enim, lapis natans, lapidem quem tenebis, quasi volens ei
adherere. Et si partem meridionalem lapidis quem baiulas, e converso, parti
septemtrionali lapidis natantis pretenderis, accidet illud idem, videlicet quod
natans sequetur lapidem quem tenebis. Scito ergo, pro regula, quod pars
septemtrionalis, in lapide, partem meridionalem attrahit in alio lapide, et
meridionalis septemtrionalem. Quod si e converso feceris, scilicet quod septem-
trionalem septemtrionali approximes, lapis, quem in manu baiulas, lapidem
natantem fugare videbitur, et si meridionalem meridionali iungas, idem accidet:
et hoc ideo est quia pars septemtrionalis appetit meridionalem; quare septem-
trionalem fugare videbitur, cuius signum est quod similiter meridionali iungetur.

E converso autem accidet de parte reliqua, scilicet meridionali, quod, si
pretendatur meridionali lapidis natantis, videbis eam fugare; cum tamen non
faciat, sicut dictum est, de parti septemtrionali ad meridionalem. Ex hoc
evacuatur quorumdam fatuitas dicentium quod si scamonea choleram, ratione
similitudinis, attrahat, ergo magnes magnetem, magis quam ferrum, attrahet
quod falsum supponunt, cum sit verum sicut patet experimento.

CAP. VII. QUALITER FERRUM, TACTUM CUM MAGNETE, AD
POLOS MUNDI VERTATUR.

Et notum est omnibus expertis, quod, cum ferrum oblongum tetigerit
magnetem, et ligno levi, vel festuce, fuerit affixum, et aque imponetur, una pars
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movebitur ad stellam, quam nauticam vocant, eo quod prope polum est: nam
veritas est, quod non movetur ad stellam dictam, sed ad polum, cuius proba-
tionem afferimus in suo Capitulo: pars vero reliqua ad partem celi movetur
reliquam. Que autem pars ferri ad quam partem celi moveatur, scias, quod pars
ferri, que meridionalem partem lapidis tetigerit, ad septemtrionalem partem
celi vertetur. E converso autem erit de parte ferri, quam pars septemtrio-
nalis lapidis tetigerit, scilicet quod, ad meridionalem partem celi vertetur, et
est res miranda non intelligenti causam motus ferri: huius vero experientia nos
verum dixisse probavit.

CAP. VIII. QUALITER MAGNES FERRUM ATTRAHAT.

Si autem, secundum naturalem appetitum lapidis, velis ferrum fluctuans,
sive natans super aquam attrahere, vide partem septemtrionalem ferri, et ei
approxima partem meridionalem lapidis, eam enim insequitur; vel, e converso,
parti meridionali ferri porrige septemtrionalem lapidis, eam enim sine resistentia
attrahet. Si autem facias e converso, quod parti septemtrionali ferri septem-
trionalem lapidis approximes, ferrum fugare videbitur, quousque pars meridionalis
eidem ferro coniungatur; et similiter de parte reliqua idem intelligas. Si autem
violentia fiat partibus, quod videlicet pars ferri meridionalis, que cum septem-
trionali lapidis tacta fuit, tangatur cum parte meridionali lapidis; vel illa, que
cum meridionali tacta fuit, que etiam meridionalis in ferro appellatur meridio-
nali lapidis iungatur, alterabitur virtus in ferro de facili, et fiet meridionale
quod fuit septemtrionale in eo, et e converso: et causa huius est impressio
ultimi agentis, confundentis et alterantis virtutem primi.

CAP. IX. QUARE PARS SEPTEMTRIONALIS MERIDIONALEM
ATTRAHIT, ET E CONVERSO.

Pars autem septemtrionalis lapidis meridionalem attrahit, et e converso, ut
dictum est; in cuius attractione, lapis fortioris virtutis agens est; debilioris vero
patiens. Huius autem rei causam per hanc viam fieri existimo: agens enim intendit
suum patiens non solum sibi assimilare, sed unire, ut ex agente et patiente
fiat unum, per numerum. Et hoc potes experiri in isto lapide mirabili in hunc
modum: Sume lapidem unum, quem fingas AD, in quo sit A septemtrionale, D
vero meridionale; et ipsum in duas partes divide, ut fiant duo lapides ex eo:
postea lapidem, quem A tenet, aque expones ut fluctuet; videbis quod A vertetur
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ad septemtrionem, ut prius. Fractura enim non tollit proprietates partium lapi-
dis, si sit unigeneus; et sic oportet quod pars huius lapidis in ipsa fractura,
que sit B, meridionalis existat. Hic ergo lapis, de quo nunc dictum est, fingatur
AB: de reliquo autem lapide, quem D tenet, si aque exponatur, videbis quod D
erit meridionale ut primo, quia vertetur ad meridiem, si aque exponatur. Pars
vero reliqua, ex parte fracture, septemtrionalis erit, que sit C: erit ergo iste
lapis CD: primus lapis AB sit agens, CD patiens; sicque vides quod due partes
duorum lapidum, que, ante separationem, in uno lapide erant continue, post
separationem, una invenitur septemtrionalis, altera meridionalis. Quod si rursus
eedem partes approximentur, una alteram attrahet, quousque sibi iungantur in
puncto B/E, ubi fractura fuit: unde quantum est de naturali appetitu, fiunt unum
corpus, ut primoj; cuius signum est, [quod] si illic cemententur, habebunt easdem
operationes quas primo exercebant.

Agens ergo, ut vides experimento, intendit suum paciens sibi unire; hoc
autem fit ratione similitudinis inter ea. Oportet ergo, cum B iungatur C, virtute
atfractionis, fiat una linea, ex agente et patiente, secundum hunc ordinem:
ABCD, ut BC sint punctum unum: in hac enim unione retinetur, seu salvatur
idemptitas partium extremarum, in similitudine qua erant primo. A enim, septem-
trionale est in tota linea, sicut erat in divisa; eodem modo D meridionale, sicut erat
in ipso patiente diviso, sic etiam est in ipso unito: B, C vero, efficiuntur idem.

Et eodem modo accidet si A iungatur cum D, ut due linee ﬁant una,
virtute unionis ipsius attractionis, secundum hunc ordinem: CDAB, ut DA sint
unum punctum: tunc remanebit idemptitas partium extremarum, sicut primo,
antequam unirentur; C namque punctus septemtrionalis erit, B vero meridio-
nalis, sicut prius B, C erant, divisi.

Si autem fieret aliter, non salvaretur hec idemptitas, seu similitudo parcium.
Vides enim quod si C iungatur cum A, quod est contra expertam ventatem
ut ex illis duabus lineis fiat una linea, secundum hunc ordinem: BACD, ut Ac
sint in puncto uno; D (quod erat meridionale antequam unirentur) requirit, in
hac linea totali, quod B, reliqua extremitas, sit septemtrionalis, que prius tamen
erat meridionalis, [et] ecce dissipatur idemptitas, seu similitudo prior. Vel si ponas
B meridionale, sicut erat antequam unirentur, requiretur quod D, altera pars,
septemtrionalis existat, cum tamen fuisset meridionalis; et sic ibi non servatur
idemptitas, neque similitudo: oportet enim quod illud quod iam conversum est
ex duobus in unum, sit in eadem specie cum agente; quod sic non esset, si natura
istud impossibile eligeret. Idem autem inconveniens accidit, si iungas D cum
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B, ut fiat una linea, secundum hunc ordinem: ABDC, ut patet intuenti. Natura
autem, que tendit ad esse, et agit meliori modo quo potest, eligit primum
ordinem actionis, in quo melius salvatur idemptitas, quam in secundo.

Patet ergo ex his quare pars meridionalis septemtrionalem attrahit, et e
converso; et quare meridionalis meridionalem, et septemtrionalis septem-
trionalem, nequaquam per naturam,

CAP. X. DE INQUISITIONE UNDE MAGNES VIRTUTEM NATURALEM,
QUAM HABET, RECIPIAT.

Quidam autem debiles inquisitores opinati sunt quod virtus qua agit magnes
in ferrum, fit in locis mineralibus, in quibus magnes invenitur, unde dicunt
quod, licet ferrum ad polos mundi moveatur, hoc tamen non est, nisi quia mi-
nera lapidis in illis partibus situatur. Isti autem ignorant, quod, in diversis
mundi partibus, lapis dictus invenitur, ex quo sequitur quod ad diversa mundi
loca moveretur, quod falsum est. Et rursus ignorant quod locus sub polis
sit inhabitabilis, eo quod medietas anni sit ibi dies, et medietas nox; quare ab
illis locis ad nos posse portari magnetem, fatuum est estimare. Preterea cum
ferrum, vel lapis, vertatur tam ad partem meridionalem quam ad partem septem-
trionalem, ut patet per iam dicta, existimare cogimur, non solum a parte septem-
trionali, verum etiam a meridionali virtutem influi in polos lapidis, magis quam
a locis minere. Cuius signum evidens est, quod, ubicumque homo fuerit, videt,
ad oculum, huius lapidis motum, secundum situm sui orbis meridiani. Omnes
autem orbes meridiani in polis mundi concurrunt; quare, a polis mundi, poli
magnetis virtutem recipiunt. Et ex hoc apparet manifeste quod non ad stellam
nauticam movetur, cum ibi non concurrant orbes meridiani, sed in polis; stella
enim nautica, extra orbem meridianum cuiuslibet regionis semper invenitur,
nisi bis, in completa firmamenti revolutione. Ex hiis ergo manifestum est quod
a partibus celi, partes magnetis virtutem recipiunt.

Ceteras autem partes lapidis merito estimare potes, influentiam a reliquis
celi partibus retinere, ut non sic solum polos lapidis a polis mundi, sed totum
lapidem a toto celo, recipere influentiam et virtutem, estimes. Quod tibi tali
modo consulo experiri: Rotundetur lapis, et inveniantur poli in eo; et post
dispone, super duos stilos acutos, lapidem, ita, quod cuilibet polo sit unus sti-
lus leviter affixus, in suo puncto, in lapide, ut lapis, sine difficultate, super eos
possit moveri. Quo facto, experiaris si lapidis partes equaliter ponderant.
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volvendo ipsum leviter super dictos stilos; et hoc pluries, et in pluribus horis
diei facies, sagaci industria. Quo facto, lapidem dispone in orbe meridiano su-
per suos stilos, in polis lapidis leviter affixos, ut moveatur ad modum armil-
larum, ita quod polorum ipsius elevatio et depressio sit secundum elevationem
et depressionem polorum celi, in regione in qua fueris. Et si tunc lapis mo-
veatur secundum celi motum, gaudeas te esse assecutum secretum mirabile; si
vero non, imperitie tue, potiusquam nature, defectus imputetur. In hoc autem
situ, seu modo positionis, virtutes lapidis huius estimo conservari proprie, et
in reliquis sitibus celi virtutem eius obcecari, seu ebetari, potiusquam con-
servari puto. Per hoc autem Instrumentum excusaberis ab omni horologio;
nam per ipsum scire poteris Ascensus in quacumque hora volueris, et omnes
alias celi dispositiones, quas querunt Astrologi.

SECUNDE PARTIS. CAP. I. DE COMPOSITIONE INSTRUMENTI QUO
SCITUR AZIMUTH SOLIS ET LUNE, ET CUIUSLIBET STELLE
IN ORIZONTE.

Visis operibus naturalibus magnetis, accedamus manifestare ingenia, que,
ex cognitione operationis naturalis ipsius dependent. Sumatur magnes rotundus
et inveniantur poli, ut dictum est, et elimetur inter duos polos in duabus
partibus, ut sit lapis, sicut spera compressa inter polos, ut minorem locum
obtineat. Hic quidem lapis, sic preparatus, inter duas cassulas, in modum
speculi, recludatur in medio; et cassule ad invicem sic iungantur, quod ulterius
non aperiantur, et ut aqua non subingrediatur. Preparentur cassule cum cola ad
hoc apta, et sint cassule ex ligno levi. Quo facto, pone cassulas, sic aptatas,
in vase magno pleno aqua, in quo sint partes due mundi, scilicet meridionalis
et septemtrionalis, invente et signate: et designentur per filum extensum a
parte septemtrionali vasis, usque ad partem meridionalem. Dimitte igitur cassulas
fluctuare, et sit super eas lignum gracile, in modum diametri; move ergo lignum
illud super cassulas, donec linee meridionali, prius invente, et per filum desi-
gnate sit equidistans, aut eadem [/zea] cum ipsa. Quo facto, secundum situm
illius ligni, sic situati, signa lineam in cassulis; et erit perpetua linea meridio-
nalis in omni regione. Illa ergo linea, per aliam, ipsam orthogonaliter secantem,
per medium dividatur, et erit linea orientis et occidentis: et sic habebis qua-
tuor quartas, in cassulis actualiter signatas, quatuor mundi partes designantes,
quarum quelibet, in partes nonaginta dividatur, ut sint, in universo, partes
CCCLX, in tota circumferentia cassularum: et inscribe partes in ea, sicut in
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dorso Astrolabii consueverunt inscribi. Erit insuper regula tenuis et levis su-
per cassulas sic inscriptas, ad modum regule in dorso Astrolabii. Loco tamen
pinnularum, erigantur orthogonaliter duo stili super capita regule.

Si ergo habere volueris azimuth Solis, de die, pone cassulas in aqua, et
dimitte eas moveri, donec in suo situ quiescant; ibique eas tene firmiter cum
manu una, et cum reliqua move regulam donec umbra stili cadat secundum
longitudinem ipsius; et tunc caput regule, ex parte Solis, ostendet Azimuth Solis.
Si fuerit ventus, cooperiantur cassule cum aliquo vase, donec suum situm habeant.

De nocte vero, idem facies ad Lunam et Stellas, per visum: movebis enim
regulam, donec summitates stilorum, et Luna vel Stella, sint in eadem linea;
summitas enim regule ex parte stelle ostendet Azimuth ipsius, sicut prius.

Cognosces autem, per Azimuth, horas, et Ascendens, et Ascensiones, et
cuncta que oportet, secundum doctrinam Astrolabii, complete. Huius autem
Instrumenti formam presens doctrina demonstrat.




CAP.II. DE COMPOSITIONE INSTRUMENTI MELIORIS, OFFICII EIUSDEM.

In hoc autem Capitulo dicemus tibi modum compositionis alterius
Instrumenti melioris, et certioris effectus. Fiat vas ligneum, vel eneum, vel
cuiuscumque volueris materiei solide, et sit ad modum pixidis tornatum, parum
profundum, et sit competenter amplum: et aptetur super illud cooperculum de
materia transparenti, sicut est virtum vel cristallus. Si totum etiam vas fuerit
de materia transparenti, melius erit. Disponatur igitur, in medio ipsius vasis,
axis gracilis de ere, vel de argento, applicans extremitates suas duabus partibus
pixidis, videlicet superius et inferius; sintque foramina duo in medio axis, or-
thogonaliter se respicientia, et transeat unus stilus ferreus, ad modum acus,
per alterum illorum foraminum, et per alterum, transeat alius stilus argenteus,
vel eneus, intersecans ferrum orthogonaliter. Cooperculum vero dividatur in
quartas primo, et quelibet quartarum, in partes nonaginta, ut docebatur in alio
Instrumento; et signetur septemtrio et meridies, et oriens et occidens, in eodem;

et addatur ei regula de materia transparenti, cum stilis in summitatibus erectis.
Tunc approximabis quam partem magnetis vis, sive septemtrionalem sive meri-
dionalem cristallo, donec acus ad ipsum [magnefem] moveatur, et ab ipso vir-
tutem recipiat. Hoc facto, pixidem volve, donec una summitas acus steterit
in directo septemtrionis in Instrumento, ex parte septemtrionali celi. Quo peracto,
volve regulam ad Solem, de die, et ad Stellas, de nocte, modo supra dicto.

Per hoc Instrumentum diriges gressus tuos ad civitates et insulas, et loca
mundi quecumque, et ubicumque fueris, in terra vel in mari, dummodo longi-
tudines et latitudines ipsorum sint tibi note. -

Qualiter autem ferrum stet in aere per virtutem lapidis in libro de Oper-
ibus Speculorum narrabimus. Et hec est iam dicti Instrumenti descriptio.

CAP. III. DE COMPOSITIONE ROTE..

In hoc autem Capitulo tibi revelabo modum componendi rotam continue
mobilem, mirabili ingenio: in cuius inventione multos vidi vagos, ac labore mul-
tiplici fatigatos. Non enim advertebant, per virtutem seu potentiam huius la-
pidis, ad huius magisterium posse deveniri.

Ad huius Rote compositionem seu constructionem, compones cassulam
argenteam, ad modum cassule speculi concavam, subtili artificio intrinsecus
laboratam, cum sculpturis et perforaturis, quas facies sola pulchritudinis causa,
et alleviationis ponderis: quanto enim levior erit, tanto velocius movebitur. Ita
tamen perforabis, quod oculus ignari infra cassulas non percipiat quod ibi subti-
liter inseretur. Interius autem sint claviculi vel denticuli ferrei, unius ponderis,
limbo affixi, declines, propinqui ita, ut non distet unus ab alio plus quam unius
fabe, vel ciceris spissitudo. Sit autem rotula dicta, in pondere suarum partium,
uniformis; et tunc axem affigas per medium, supra quem volvatur Rotula dicta,
axe omnino immobili existente; cui videlicet axi stilus addatur argenteus; affi-
xus eidem, inter duas cassulas collocatus, in cuius summitate magnes situetur
in hunc modum preparatus: rotundetur, et inveniantur poli, ut dictum est; po-
stea in modum ovi figuretur, polis intactis, et in duabus partibus intermediis
oppositis aliquantulum elimetur, ut sit compressus, ad hoc quod minorem locum
occupet, ne parietes cassule, motu Rotule, interius tangat. Quo sic disposito.
supra stilum collocetur, ut lapis in annulo, sitque polus septemtrionalis versus
denticulos Rotule aliquantulum inclinatus, ut virtus ipsius, non diametraliter, sed
cum quadam inclinatione, in ferreos denticulos influat; ut cum quilibet den-
ticulus ad polum septemtrionalem venerit, et modicum ex impetu Rotule, illum
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transierit, ad partem meridionalem accedat; que eum potius fugabit quam attrahet,
ut patet per regulam superius traditam: sicque erit quilibet denticulus in tractu
perpetuo, fugaque perpetuna. Et ut velocius suum Rotula exerceat officium,
infra cassulas reclude calculum parvum, rotundum, eneum vel argenteum, tante
quantitatis, quod inter duos quoslibet denticulos capiatur; ita quod, cum Rota
elevabitur, cadat calculus in partem oppositam. Quare, cum motus Rote in
unam partem sit perpetuus, etiam casus calculi erit, in partem oppositam,
receptus inter quoslibet duos denticulos, perpetue; quia, sua ponderositate,
petens centrum terre, faciet invamentum, denticulosque non sinet in directo lapidis
quiescere. Sint autem loca inter denticulos, convenienter incurvata, ut apte
capiant calculum in parte sui casus, ut presens demonstrat descriptio. Vale —
Actum in castris, in obsidione Lucerie, anno Domini MCCLXIX, v die
Augusti. — Explicit iste Tractatus.
®
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FRANCISCO FALERO

DEL NORDESTEAR DE LAS AGUYAS.

El nordestear de las agujas pone & los mareantes en muchas dudas:
de las quales podra salir co saber precisamete lo que ellas nordestean
y noruestean. I allede de lo dicho se seguira otras vtilidades como
saber pcisamete por q rubo nauegan: lo ql sabido seguira pcisamete sus
derrotas sin yerro ni rodeo y tabie alubrara mucho pa saber lo q nauega
por longitud. B

Nordestear y noruestear las agujas no es otra cosa sino lo q ellas
se apartan del meridiano en que estan: el gl ellas no muestran pre-
cisamente sino quando puntualmete demadan el polo: y este segu
los mareantes solamente le demandan precisamente quado estan en el
meridiano de las yslas 0 los agores; y las mas precisas le demadan en
el de la del cueruo segun esperiencia de algunos; porq por la diuer-
sidad de los azeros y de las piedras de ceuar no demandan todas el polo
en vn meridiano; ante vnas en vno mas orietal y otras en otro mas oci-
dental; aun que la diferencia es poca. E assi mismo vnas nordestean
mas que otras; y lo mismo noruestean; y en esto como en todo lo demas
con lo g adelante se dira se pueden conformar todas las agujas; porque
se conocera la cantidad del yerro de todas en todo lugar.

Para lo gl aueys de saber que nauegando desde el meridiano de la
ysla del cueruo o de otra qualquiera de las de los agores en que el
aguja puntualmente demanda el polo yendo & ocidente las agujas nor-
uestean; y nauegando desde el mismo meridiano & oriente nordestean.
Dizese q nordestean porq lo que ellas se apartan del polo es azia el
nordeste; y quando se apartan del polo azia el norueste dizese que nor-
uestea; y quato mas las naos se aparta del meridiano psupuesto | tato
mas las agujas nordestea o noruestea; segu la pte para q se aparta; aun
q es de tener q partiedo vna nao @ la dicha ysla; y nauegado por vn
paralelo ¢ esta xc grados de logitud las agujas yra siepre acrecetado
en su- nordestear o noruestear; y passando adelate de lo xc grados
por el mismo paralelo por la misma pporcio q ouiessen nordesteado
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lo tornaria a emedar q gndo ouiessen nauegado otros xc grados
q estaria en el clxxx grados de logitud de la ysla q se ha dicho:
y justamete estaria en el antipoda y meridiano oposito dlla en el
mismo paralelo | las agujas tornaria a demadar pcisamete el polo
como le demadaua en la ysla y meridiano de q empeco su viaje comg
se ppuso prosiguiedo su viaje por la misma drrota hasta tornar a la ysla
de dode auia de primero partido si possible fuesse q no es; por el
mismo orde y proporcio tornaria hazer sus diferezias como en los clxxx
grados primeros ( hasta los primeros xc grados yria las agujas
nordesteado y dellos adelate lo tornaria a emedar. de manera q
quado la nao ouiesse tornado al puto y ysla de dode ouiesse de
primero partido; tornaria a demadar putualmete el polo sin nord-
estear ni noruestear. y porq los nauegates siguiedo sus derrotas por
meridiano o de norte y sur ‘halla § las agujas se aparta del polo;
alguos dellos tiene vn yerro: y es g piésan q siguiedo tal viaje las
agujas nordestea o noruestea: se dize q aun que vna nao nauegue por vn
meridiano desde vn polo hasta el otro jamas las agujas co ¢ tal nao se
rigiesse noruestearia ni nordestearia. Porq aun q halle q se aparta del
polo como es verdad q haze; porq el tal apartamieto del polo es sin
allegarse al nordeste ni al norueste no se puede dzir q nordestea ni
noruestea ni el tal apartamieto es incoueniéte : porq el apartamiento q
nos trae en yerro no es el del polo sino el 41 meridiano: y para q esto
sea manifiesto se pone por exeplo: g si vna nao estuuiesse en la eqnocial
y el aguja co q se rigiesse estuuiesse verdadera que ni nordestease ni
noruestease: cierto es que puntualmente demandaria el polo sin que le sena-
lasse 0 demandasse azia el nordeste ni azia el norueste, ni azia nuestro
zenich ni azia nuestros antipodas: y esto es porq por estar verdadera no
se apartaria azia el nordeste ni azia el norueste; Yy por estar en la eqnocial
no se apartaria azia nuestros antipodas ni azia nuestro zenich; porque
el aguja el punto que demanda siempre le demanda en el orizonte en
el qual tiene el polo por estar en la equinocial como es dicho. E como
quiera q este presupuesto sea verdadero se ha d tener que el aguja
en ningun lugar ni punto del esphera demanda puntualmente el polo sino
estando en la equinocial; porque solaméte en ella le tiene en el orizonte.
E mudandole de la equinocial todo lo que el polo estuuiera arriba o
abaxo del orizonte se aparta el aguja del. De manera que si vna nao
con la tal aguja nauegasse desde la equinocial por vn meridiano hasta
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xc grados si possible fuesse q seria poner el polo por zenich el aguja
Omandaria ¢l polo en punto que se apartaria del mismo polo xc grados:
porque el punto que ella demadaria estaria en el orizonte del que esta
debaxo del polo; el qual seria la equinocial. Mas aun ¢ el apartamiento
del polo fuesse xc grados ni por esso se apartaria del meridiano poco
ni mucho; y no se apartado del no nordestearia ni noruestearia; ni de
tal apartamiento se seguiria yerro ni dano; porque como es dicho el
apartamiento del meridiano es ¢l que nos pone en yerros y falsos prin-
cipios y fines y no el del polo.

£ para que sepamos lo que las agujas nordestcan y noruestcan
conuicne hazer un instrumento de la manera y torma de la figura que en
el presente capitulo hallareys: que sea muy redondo y plano y tan
grande que se pueda diuidir en 360 grados; los cuales se han de senalar
con vna regla; de manera que siendo sacados desde el centro del | sola-
mente scan serialados en la circunferencia. y desde el punto en q qui-
sieredes ¢ el aguja senale el polo empegareys a graduar de ambas partes
empegando en vno y acabando en la linea que senalardes por equinocial
en nouenta. y desde ¢l otro polo hasta la equinocial podreys graduar
otros tantos; aunque no es necessario: y despues de graduado senalar
en el cetro con compas vn circulo tan grande que abiertotse pucda en-
caxar en ¢l el aguja: de manera que este fija en ¢l instrumento; y
hareys un medio circulo de hicrro o de azero | o de otra cualquicra
cosa que sea muy redondo y plano y parcjo | y que no tenga mas grossor
que quanto haga sombra; y sea sacado con compas del tamano de la
media circunferencia del instrumento; y tenga las puntas agudas; de mas
de lo que cupiere al tamano del medio circulo | para que aquella demasia
se hinque en el instrumento para que se tenga derecho; y la vna punta
se ha de poner en el punto en que el aguja sehalare el polo artico y la
otra en ¢l en que senalare ¢l antartico.

Y hecho assi el instrumento | quando quisieredes obrar con el ende-
regalde al medio dia de manera que el medio circulo haga la sombra
derecha sin torcimiento alguno; y quado cstuuicredes en parte que el sol
este entre vos y el polo artico hazed que entre el sol por la parte en
que el aguja scnalare el polo artico; y quando el sol estuuicre entre vos
y el polo antartico hazed al contrario. I& quando quisicredes assi tomar
la sombra; aueys de rodear cl instrumento a la vna parte o & la otra
sin auer respecto ninguno al aguja hasta que el medio circulo vos haga
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la sombra derechamente como es dicho. E si tomada assi la sombra el
aguja senalare el polo en el punto en que estuuiere la punta del circulo
estara verdadera sin nordestear; porque el sol quando allega & cada vno
de los meridianos echa la sombra o rayo a los que debaxo del tal meri-
diano estan precisamente al polo Yy por esta causa todas las vezes que
el aguja concertare con la sombra o rayo de medio dia; aueys de tener
que esta verdadera; y todo lo que el aguja discrepare sera yerro. Por
tanto quando el aguja tomada assi la sombra no senalare el polo en el
punto en que estuuiera la punta del medio circulo | echareys vn hilo que
passe por el centro del aguja y por la punta de la rosa hasta cortar la
graduacion: digo que passe el hilo por encima del punto en que el aguja
senalare el polo muy precisamente; y contareys los grados que ouiere
desde la punta del circulo hasta el punto en que cortare el hilo; y los
grados que ouiere sera lo que el aguja nordestea: segun la parte para
que se apartare: y para esto cumple tener mucha vigilancia en conocer
puntualmente el medio dia; porque todo lo que se errare en conocello |
se errara en la cuenta deste instrumento. y el medio dia conosceremos
con relox de arena o de otra manera assi como vniuersal etc que sea
muy preciso: y no destos de sol acostumbrados: y con el de arena con-
tando con el las horas que ouiere en la noche: y sacandolas de veynte
Y cuatro que ay en vn dia natural | las que restaren sera las que aura en
todo el dia de sol a sol en la region en que estuuieren; y sabido las
que ay en el dia comengar se han a contar con el mismo relox en apun-
tando el sol; y contadas las medias o mitad sera medio dia.

Tambien es buena manera de conocer el meridiano facilmente con
el mismo instrumento tomando la sombra del sol vna ora o dos o tres
etc ante de medio dia y senalar en que parte del instrumento cae; y
otro tanto tpo despues de medio dia como de primero se tomo ante;
tornar a tomar la sombra entiendese que este el sol en tanta altura des-
pues de medio dia quanta estaua ante quado se tomo la primera sombra.
y senaladas las dos sombras | el medio dllas sera el meridiario pciso; y
esta es muy buena regla assi por ser verdadera; ecomo porq puede seruir
mas vezes al dia q las otras: y no puede auer yerro en ella si bien se
guarda el orden della.

Tambien conoceremos con este instruméto el meridiano para saber
nosotros lo que el aguja nordestea o noruestea; poniendo en el centro
del vn astil y seralar la sombra en el instrumento en saliendo el sol; y
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lo mismo en poniendose; y el medio de las dos sombras por fuerca sera el
meridiano. E todas las vezes que el aguja senalare el polo en el tal
meridiano que assi ouieredes tomado en el instrumeéto estara verdadera;
que no nordesteara ni noruesteara; y quando no sefialare el polo en el
tal meridiano contareys los grados que ouiere desde el meridiano que
aueys tomado y senalado entre las dos sombras hasta el punto en que
el aguja senalare el polo; y los grados que ouierc del vno al otro sera
lo que el aguja se apartare del meridiano.

Tambien poniendo las puntas del medio circulo o dos astiles en los
dos estremos ¢ puntas de la linea senalada en este instrumento por
equinocial; y cn saliendo el sol o en poniendose puntualmente concertar
el instrumento; de manera que el circulo o astiles haga la sombra que
vaya por linea recta de la vna punta del circulo a la otra. Hecho esto
echareys vn hilo que corte por el centro y punta del aguja; y por el
punto en que el aguja senalare el polo hasta la graduacio. E quado el

hilo cayere por la linea diametral senalada en el instrumento precisamente;

si la nao estuuiere en el paralelo en que el sol estuuiere aquel dia; el
aguja cstara verdadera. E si el hilo cortare la graduacion fuera de la
linea diametral todos los grados que ouiere desde la linea hasta el puto
en que el hilo cortare la graduacion sera lo que el aguja nordesteara o
noruesteara segun la parte de la linea o meridiano a que se apartare;
y esto como es dicho sera quando la nao estuuiere en el paralelo en que
el sol aquel dia cstuuiere. E quado la nao estuuiere en otro paralelo
toda la distancia q ouiere del paralelo de la nao al paralelo del sol se
ha de acrecentar o sacar de los grados que entre el hilo y el meridiano
del instrumento ouiere segun la parte para que el hilo y aguja se apar-
tare del meridiano; y lo que restarc sera lo que el aguja nordestcara
etc: Y estas son mejores maneras de conocer el meridiano y nordestear
de las agujas que por la mayor altura del sol tomada con el quadrate;
porque ¢l sol a medio dia tiene tan poca altura mas de la que tiene vn
poco ante y despues de medio dia que dificultosamente se puede conocer
precisamente el meridiano: y mas porque estas reglas nos siruen muchas
vezes al dia. I porque ay otras maneras y reglas para saber el meri-
diano no se ponen aqui otras que hasta agora no se han praticado y
estas bastan.,
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PEDRO NUNES
ESTROMENTO DE SOMBRAS.

E porque nenhiia cousa se pode alcangar em Astrologia e cosmographia: se
nio prosupondo a noticia doutras cousas ja sabidas que se tomdo por fundamento:
as quaes se ainda quisesemos resoluer nos principios donde nacerdo: necessaria-
mente jriamos parar em estromentos. Por tanto’se queremos saber a altura do
pollo assi no mar como na terra: em todo tempo que ouuer sol: necessario nos
serd fazer outro tanto. E porq nio vejo cousa que no mar possamos leuar: que
sendo indiferente a todalas alturas do polo: nos possamos della mais aproueitar
q da agulha q representa ho horizéte em toda parte: e estrolabio e globo que re-
presenta o vniuerso e ho regimento da declinagio do sol que he comu a todallas
as alturas. Por tanto ajudandome destas cousas per fundamento juntamente c6 a de-
monstragio mathematica darey dous modos p que a altura do polo se possa alcangar.
E sera o primeiro presupodo que a agulha vay justa ao polo sem nordestear né nore-
stear. Mas o segundo sera ajudidome toda via da agulha se estamos no mar. E
isto quer ella nordestee quer norestee: e.posto que ndo saibamos se faz mudanga:
ou se ha non faz q he ndo ter meridiano: antes p esta arte que darey poderemos
saber se nordestea quer norestea: e per quitos graos se aparta do verdadeiro
meridiano. Pera as quaes cousas teremos hua lamina circular de algia materia
solida e de conforme grossura ¢ com ho tempo ni faga mudanga: e sera boa de
latio como sam as do estrolabio assi planas: mas mais grossas graduaremos o
circulo em 360 partes e langarlheemos seus diametros q ho repartio em quartas:
e no centro poremos hi estilo perpédicular sobre a mesma lamina pa nos amos-
trar pera { parte vio as sombras: e em qualquer dos semidiametros em igual
distdcia do centro e da circiiferencia: faremos sobre hu poto hi pequeno circulo
que se cauara quanto baste: pera que embaixo em outro centro q responde ao
de cima: sobre q se fez o peqéno circulo q se cauou possa andar liuremente hia
agulha como a dos relogios acustumados ¢ pela mesma arte sera feito este pe-
qéno circulo e acabado com seu espelho encima: mas a agulha sera mais com-
prida e mais sotil e per baixo della jra a linha q responde ao diametro do cir-
culo grdde que se graduou: per modo que delle ndo discrepe cousa algia: e
porque nos ha de ser necessario enderengar esta agulha sobre a dita linha justa-
mente: pera mais justificagam poremos dous potos pretos nas paredes desta caixa
da agulha em dereito do seu diametro pera que tendo enderegado a agulha a
estes potos saibamos de certo que esta dereita com os diametros do circulo pe-
qéno e do gride q ambos va per dereito. Nas costas desta lamina defronte do
centro encastoaremos hum piao grande ¢ pesado laurado a torno: pera que me-
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tendo a dita lamina nas balangas e caxa da agulha acostumada: fique sojugada
por causa do peso e ndo saya do ouliuel: e as baldgas seram torneadas e de
eyxos dobrados e muy liures: e se sem embargo de ho assi fazermos: acharmos
que a lamina nfo fica ao ouliuel acrecentarlheemos pella parte de dentro algum
peso onde comprir para que finalmente nos fique perfeitamente ouliuelada: porque
nam sendo assi ndo nos serue. E por tanto se parecer milhor que esta lamina
se pendure per algla arte que fique dereita he a mesma tengdo: posto que a que
se fez pera sua Alteza de Marfil: com as balangas torneadas e de eyxos dobra-
dos: era tam prima que nenhiia cousa discrepava tendo mais de hum palmo de
diametro. Teremos mais hum globo perfeitamente redondo e de tal grandeza
que os graos sejam manifestos e quanto mayor tanto milhor. Na he necessario
auer nelle mais que hi circulo gride graduado que representara ho horizote: e
outro que represente ao meridiano: tera seus eyxos nos polos do horizonte: e
auera hum meridiano de latio: dentro do qual tera o globo mouimento sobre os
polos do horizéte. E porque ho vso destes estrométos he pera situarmos ho sol
neste globo em respeito de nosso zenit como elle esta no ceo: ao tépo que que-
remos tomar a altura do polo: faremos isto per esta arte. Poremos ho estro-
mento da agulha ao sol: e andaremos com ella ate que a agulha fique dereita
com os pontos que cstam sobre ho seu diametro: e notaremos por quitos graos
se aparta a sombra da linha do meyo dia: e pello estrolabio saberemos per
quantos graos esta o sol algado sobre ho horizonte. Tomaremos entam ho globo
que ndo he necessario que seja ao sol: e contaremos pello horizonte: comegando
do encontro do meridiano os graos da sombra: e moueremos ho globo ate pormos
ho fim da conta no meridiano sobre que se faz ho movimento pello qual meri-
diano assi situado comegddo do encotro do horizonte § he o poto onde acabou
a cota dos graos da sombra: cotaremos os graos da altura do sol ( achamos no
estrolabio e no fim poremos poto: o (l representara o sol: e assi ficara situado
€ respeito de nosso zenit no globo como no ceo. E querédo saber (nta seja a
altura do polo pa mais craramét pcedermos: porey todalas cétingencias: e sera a
primeira estido o sol na banda do norte que he ter declinagdo setentrional: e
nos rumos do sul e seguirseham as outras. Esta ho sol nos rumos da bada do
sul: seguese pello septimo documento que estamos antre ho sol e o polo do norte:
tomaremos com o compaso ho que ha do sol ao polo: que he o que fica de
nouéta: tirando a declinagdo: e tédo situado ho sol no globo pello modo sobre-
dito: farei circulo sobre o ponto do sol: pera a parte onde o angulo que se faz
no zenit he obtuso: a qual he pera ho norte: e o poto onde cortar ao meridiano
do globo: sera ho lugar do polo: e tirando este arco que ha entre o zenit e ho
polo de nouenta: ficara a altura sobre ho horizonte.

[
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JOAO DE CASTRO

OBSERVACOES MAGNETICAS.

Roteiro de Lisboa a Goa, 1538.

Sabbado treze de abril, amanhecendo, vimos a palma, que he hiia das
Ilhas das canareas, e logo fiz prestes a lamina e estormento de sombras, de
que o muito excelente princepe o Iffante dom Luis me fez mercé, com
grande deseio de verificar duas cousas: a primeira, se nesta Ilha variauam
as agulhas, ou ndo, por ser pratica de muitos pilotos que neste lugar e
merediano feria o norte de suas agulhas no verdadeiro polo do mundo; e a
segunda, se era verdadeira e punctual a regra que nos deu o doctor Pero
nunez, pera em toda a ora do dia em que fizer sombra sabermos a leuagio
do polo; com o qual estromento fez as seguintes consideragdes, sendo todo
este dia o vento calma, que a naao ndo gouernaua.

Primeira consideragdo antes do meo dia.
Estando o sol em alturade . . . . . . . . . . . .. . . . 57 graos
ho estilo langou a sombra . . . . . . . . . . . . . . . . 71 graos
contando do norte pera a banda daloeste.

Segunda consideragdo antes do meo dia.

Estando osolem alturade . . . . . . . . . . . . . . . . 61graos
ho estilo langou a sombra .- . . . . . . . . . . . . . . . 64graos
contando do norte pera a banda daloeste . . . ..

Tendo por esta maneira vereficado a altura do sol a toda a ora, esperei
que depois de meo dia tornasse o sol ds duas alturas em que o tomei pela
menhda, pera me certificar do que fazido as agulhas no merediano destas
ilhas, e passou desta maneira.

Primeira consideragio depois do meo dia.
Estando o sol em alturade . . . . . . . . . . _ . . . . 61graos!
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ho estilo langou a sombra 53 graos

contando do norte pera a banda de leste:
foi logo o arquo dante o meo dia maior que o de depois de meo dia per
esta operagdo 11 graos, os quaes partidos pello meo, ficdo 5 graos §, que he
a quantidade que neste lugar a agulha nordestea.

Segunda consideragio depois do meo dia.
Estando o solem alturade . . . . - - . « « « - « - » « « S7 graos
ho estilo langou a sombra . . . . . . . . .. e e e e e e 60 graos
contando do norte pera leste:
foi logo nesta operagio o arco de depois de meo dia 11 graos, os quaes
partidos pello meo, virdo 4 parte 5 graos i, que he a quantidade que neste
lugar a agulha nordestea . . . . .

Segunda feira 15 dabril, todo o dia foy o vento oesnoroeste fresco;
gouernamos ao sul quarta do sudueste. Este dia fiz as operagdes seguintes.

Primeira operagio dante o meo dia.
Estando o sol emalturade . . . . . . « « « - « - . . . . 96 graos
ho estilo langou a sombra . . . . .« . . . Lo e e e e 80 graos
contando do norte pera a banda daloeste.
2

Segunda operagdo dante o meo dia.

Estando o sol em alturade . . . . « - - . « « « « - . . . 67 graos
ho estilo langou a sombra . . . . . . . . . . o ... 65 graos
contando do norte pera a banda daloeste.

Primeira operagdo depois do meo dia.
Estando o sol em altura de . . . . . - « « « « « « - « . . 67 graos
ho estilo langou a sombra . . . . . . . . . . o e e e 53 graos
contando do norte pera a banda de leste:
Foi logo nesta operagdo o arquo dante o meo dia maior que o de depois de
meo dia 12 graos, e a sua ametade 6, que he a quantidade que neste lugar
agulha nordestea.

Segunda operagdo depois de meo dia.
Estando o sol emalturade . . . . . « - . « + - » - « . . 56 graos
ho estilo langou a sombra . . . . . . . . e . e e 68 graos
contando do norte pera a banda de leste: ‘
Foi logo nesta operagio o arquo dante o meo dia maior que o de depois de

(2
50

meo dia 12 graos, os quaes partidos pello meo, virdo 6, que he a quantidade
que ha agulha nordestea,
Notagdo.

Posto que as operagdes deste dia viessem tdo conformes e igoaes, nem
por isso deuemos julgar facilmente o misterio do nordestear das agulhas, nem
menos fazer regra certa que na longura do caminho que se contheem do
ponto onde sabbado, que fordo treze dias deste més, fiz as outras operagdes,
atee onde me acho oie segunda feira 15 do ditto més, aia agulha necessa-
riamente de fazer mudanga de § grao. Como quer que a sombra do estilo
tenha pouco repouso por a circunferencia ‘do circulo graduado, ao que da
occasido o muito bullir da naao, e tambem como venta hum pouco rijo, a
lamina perde a perfei¢do e iusto oliuel, por se distemperarem as ballangas,
o que tudo iuntamente faz muito embarago ao sentido, pera detreminada-
mente auer de aueriguar o verdadeiro lugar onde defire a sombra, de sorte
(que, balanceando muito a naao, podemos facilmente errar atee dous graos,
mas hindo queda e asossegada, quem tiuer honesta extimatiua ndo podera
errar passante de meo grao. E porque estas duas operagdes de que acima
fallo, forao feitas no merediano das Canareas, a saber, hiia dellas estando da
banda do norte das ilhas, e a segunda achandome ji da banda do sul, em
ambas se vereficou nordestearem as agulhas cinquo graos e § atee 6, fica
falsa a opinido dos que dizem que no merediano destas ilhas fere a agulha
nos verdadeiros pollos do mundo . . . ..

Este cabo das agulhas he o lugar onde os Pilotos tem por maxima que
as suas agulhas lhe ndo variio cousa algilia, mas ferem directamente nos
verdadeiros polos do mundo, e daqui veo chamarem a este promontorio cabo
das agulhas, significando ndo fazerem ji aqui nenhfia differenca: ao tempo
que vimos a terra, eu me fazia 4 Ré della 120 legoas, e o Piloto 110.

Notacdo famosa e muito proueitosa.

Acharme ja nestas prayas tdo deseiadas dos nauegantes, e com ter
passados tantos Receos, tantos sobresaltos, tantas fortunas de tamanho e tio
tem pestuoso golfio, me d4 lugar e occasido de dizer algiia cousa da longura
deste caminho, materia certamente nio menos fermosa e grande que prouei-
tosa, a qual até qui mais se péde dizer ser profiada que sabida; e Porque
pera a determinacdo e sentenca desta duuida se requere concorrerem assi
demostragdes dos mathematicos, como a pratica e openido dos pilotos e
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homens do mar, que de muitos annos a esta parte laurao por este occe inu,
grande e infinito mar, trarey aqui as Rezdes que de hiia parte e outra tenho
comprehendido e alcangado com estormento de sombras inuentado pello
doctor Pero nunez, famoso mathematico entre os que vivem em nossos tempos,
e feito por méos de Johio gongaluez, cujo engenho triumpha o dia doje em
toda a europa, e sobretudo aprouado pelo muito excelente Principe o Iffante
dom Luis, o qual antre outras muitas mercés que de sua alteza recebi pera
esta Jornada, foy este estormento com o qual vimos a alcangar a leuagao do
polo a toda a ora do dia, e assi a verdadeira variagdo que fazem as agulhas,
e pella tal variagiio a longura das terras e differenca de meredianos; Pelo
que serd justo darmos fé a estormento de tamanha auctoridade, e o que por
elle se achar auer de ser o certo,
Comega a proua.

Na cidade de lisboa, assi como muitas vezes tenho experimentado, nor-
destedo as agulhas 7 graos, e dahi nauegando caminho do brasil, como somos
com as Ilhas das Canareas endireitdo as agulhas 1 grao 4, de maneira que
nestas ilhas nordestedo 5 graos §, e deste lugar até 4 linha ®quinoctial ndo
fazem algiia mudanga ou differenca. Porém, passando daquy e correndo na
volta do Brasil, comega a variagdo hir crecendo pouco a pouco, de sorte que,
achandonos 130 legoas pera leste do cabo de sancto Agostinho e em altura
de 9 graos, as agulhas nordestedo 10 graos inteiros, e dés dahi vdo fazendo
maiores mudancas sempre pera a parte do nordeste, até sermos obra de 230
legoas 4 Ré das Ilhas de Tristio da Cunha e em altura de 31 graos i, que
sera no merediano que se aparta 2 graos pera o oriente do merediano que
passa pello cabo de sio vicente, onde he o termo de toda a variagdo das
agulhas, a qual chega até 19 graos 1 ou 20: e logo passando este merediano
por diante, caminho do cabo de bda esperanga, vdo as agulhas endireitando
pouco a pouco, e desandando os graos que até qui tinhdo andado ou variado,
o qual effecto fazem até sermos tanto auante como 0 ponta primeira da terra
do natal, que estd em altura de 32 graos, onde as agulhas punctualmente com
o seu norte e frol de lis ferem no verdadeiro polo do mundo; mas caminhando
deste lugar pera a India, fazem as agulhas esta varia¢do ao contrario, fur-
tandose o seu norte ou frol de lis pera a banda do noroeste, e quanto maes
himos andando, tanto vay crecendo a variagdo, até chegarmos 4s prayas da
India, onde o norte das agulhas se desuia do Polo do mundo pera a banda
de noroeste 11 graos, que valem § . . ...
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Quarta feira 3 de Julho foi o vento nordeste; gouernamos ao noroeste;
tornando a demandar ha terra, 4s dez oras fomos com ella: este dia fiz as
operagdes seguintes.

Primeira operacido ante o meo dia.
Estando o sol em alturade . . . . . . . . . . . . . . . . 16 graos
ho estilo langou a sombra . . . . . . . . . . . . . . . . 50 graos
contando do sul pera a banda daloeste; e a este tempo erdo oito oras e mea.

Segunda operagdo ante o meo dia.
Estando o sol em alturade . . . . . . . . . . . . . . . 25 graos
ho estilo langou a sombra . . . . . .. . . . . . . . . 39graos
contando do sul pera a banda daloeste: eriio a este tempo 9 oras e . ~

Terceira operagido ante o meo dia.

Estando o sol em altura de .
ho estilo langou a sombra

31 graos §

, 25 graos
contando do sul pera a banda daloeste: erdo a este tempo 10 oras e mea.

Primeira operagdo depois de meo dia.
Estando o sol em altura de .

ho estilo langou a sombra . & ® % & -
contando do sul pera a banda de leste; e a este tempo era 1 ora .
Foy logo nesta operagdo o arquo de depois de meo dia igoal ao dante

meo dia, pello que fica manifesto ndo variarem as agulhas nenhiia cousa
neste lugar.

31 graos &
25 graos

Segunda operagdo de depois de meo dia.
Estando o sol em altura de .

. 25 graos
ho estilo langou a sombra "

39 graos !}
contando do sul pera a banda de leste: a este tempo erdo 2 oras }.
Foy logo nesta operagdo o arquo de depois de meo dia igoal ao dante
meo dia, pello que fica manifesto neste lugar ndo variarem as agulhas.
Terceira operagdo depois de meo dia.
Estando o sol em altura de .

. 16 graos
ho estilo langou a sombra

50 graos
contando do sul pera a banda de leste; e a este tempo erfo 3 oras }.

Foy logo nesta operagdo o arquo de depois de meo dia igoal ao dante

meo dia, pello que fica manifesto neste lugar ndo variarem as agulhas.
‘Este dia ao meo dia tomey o sol, € na mayor altura se aleuantaua sobre
o orizonte 36 graos; a declinagdo deste dia era 22 graos, de que se segue
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estarmos em 32 daltura, que he na ponta primeira da terra do natal; donde
fica manifesto que neste merediano que passa pello ditto ponto, ndo varido
as agulhas cousa nenhfia, mas ferem directamente nos verdadeiros polos do
mundo, como por tantas e tio conformes operagdes se tem mostrado . . . ..

Este dia quis obrar com o estormento das sombras pera verificar a
varia¢do das agulhas, e sendo menos de 11 oras, a sombra do estilo hia muito
alem da linha do meo dia, pello que, mandando vir algiias agulhas pera as
cotejar com o estormento, acheyas tio desconcertadas, que foy cousa espan-
tosa, porque onde hiia fazia o leste, a outra mostraua o norte. Isto me teue
muito suspensso, até que entendi a causa, e foy hum bergo que estaua no
mesmo lugar, onde eu queria fazer as operagdes, o ferro do qual bergo cha-
maua a ssy as agulhas, e as fazia desvariar desta maneira; do que tirey que
hiia operagdo que fiz a trinta dias de Junho no merediano que estd pera
leste do cabo das agulhas 5 graos !, a qual achey que me vinha muito des-
concertada, e assy algfias outras que fiz na parajem do Brasil, onde achey
notaues differengas, que foy por as fazer perto donde estaua algtia pega de
artelharia, anchoras, ou qualquer outro ferro, como me passaua a todas as
partes da nao, buscando lugar conueniente a esta obra.

A seis dagosto quis saber o que variaudo as agulhas neste porto de
Mogambique, e fiz as operagGes seguintes:

Primeira operaciao ante o meo dia.
Estando o sol em alturade . . . . . . . . . . . . . . . 16 graos
ho estilo langou a sombra . . . w5 & w0 ow o= % & » 10 ETa0§ §
contando do sul pera a banda daloecte

Segunda operagio ante o meo dia.
Estando o sol em alturade . . . . . . . . . . . . . . . 42 graos
ho estilo langou a sombra . . . .« .« « . . . . . . 61graos
contando do sul pera a banda daloeste

[P

Terceira operagiio ante o meo dia.
Estando o sol em alturade . . . . . . . . . . . . . . . . 53 graos
ho estilo langou a sombra . . . .« « +« « . . . . . . 48 graos
contando do sul pera a banda daloeste

Quarta operagio ante o meo dia.
Fstando o sol em alturade . . . . . . . . . . . . . . . 56 graos i
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ho estilo langou a sombra . . . . . . . . . . . . . . . 39 graos
contando do sul pera a banda daloeste.

Primeira operacio depois de meo dia.
Estando o sol em altura de . . . . . . . . . . . . . . . 56 graos i
ho estilo langou a sombra . . . . . . . . . . . . . . . 25graos |
contando do sul pera a banda de leste:
Foy logo nesta operagiio o arquo dante o meo dia mayor que o de depois
1

de meo dia 13 graos i, os quaes partidos pello meo, vem 4 parte 6 graos %,
que he a quantidade que neste lugar agulha norestea.

Segunda operacgido depois de meo dia.
Estando o sol em alturade . . . . . . . . . . . . . . . 53 graos
ho estilo langou a sombra . . . . . . . . . . . . . . . 34 graos |
contando do sul pera a banda de leste:
Foy logo nesta operagio o arquo dante meo dia mayor que o de depois
de meo dia 14 graos, cuja metade sio 7, que he a quantidade que a agulha
neste lugar norestea.

Terceira operagao depois de meo dia.
Estando o sol em alturade . . . . . . . . . . . . . . . 42 graos .
ho estilo langou a sombra . . . <« . . . . . . . . 48 graos
contando do sul pera a banda de leste
Foy logo nesta operagio o arqo dante meo dia mayor que o de depois
[

de meo dia 13 graos i, os quaes partidos, vem 4 parte 6 graos }, que he a
quantidade que neste lugar agulba norestea.

Quarta operacgdo depois de meo dia.
Estando o sol em alturade . . . . . . . . . . . . . . . 16 graos
ho estilo langou a sombra . . . . . . . . . . . . . . . 63 graos |
contando do sul pera a banda de leste:

Foy logo nesta operagao o arqo dante o meo dia mayor que o de depois
de meo dia 13 graos, os quaes partidos pello meo, vem 4 parte 6 graos !,
que he a quantidade que neste lugar a agulha norestea.

Sesta feira 9 dagosto torney a verificar a variagiio das agulhas, e em
todas as operagdes me sahio 6 graos i e 6 graos } a quantidade que agulha
noresteaua; e todo o tempo que neste porto estiuemos, ventario os ventos
lenantes, tirando dous dias que ouue hum pouco de ponente . . . . .

v
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Operagdo feita pello nascimento e poimento do sol, pera alcan-
¢armos a variagdo das agulhas.

Este dia apontando o sol no orizonte, ho estilo langou a sombra na
lamina encima da linha de leste oeste do circulo graduado, a saber, 90 graos
do sul ou do norte pera oeste; e quando o sol se queria por, ho estilo langou
a sombra 74 graos i, contando do sul pera leste.

Foy logo nesta operagio o arqo dante meo dia mayor que o de depois
de meo dia 15 graos i, os quaes partidos pello meo, vem 4 parte 7 graos i,
que he a quantidade que neste lugar agulha norestea.

Notagdo sobre a variagdo das agulhas por duas vias.

. Da operacdo deste dia, que fordo 24 dagosto, se segue que oje foy o
dia em que per maes prouas se vereficou o norestear das agulhas, porque se
fez esta experiencia por duas vias muy diuersas: a hiia dellas foy a via
costumada, que he pella quantidade que huns arqos s@o mayores dos outros,
de que me tenho aproueitado neste caminho; e a outra he pello nascimento
do-sol ou poimento sémente, a qual Regra ndo serd geral, mas particular, e
s6 dquelles que viuem em esphera Recta, ou quasi Recta, como eu estaua o
dia doje; porque, como ya tenho ditto na operagio de quinta feira 22 dagosto,
aos que tem esphera Recta acontecerd sempre, que o arquo do orizonte que
fica antre o sol quando nasce e a equinoctial, ao qual chamao os mathematicos
largura do nascimento do sol, seja igoal 4 declinagiio que ouuer esse dia: e
porquanto o dia doje temos 7 graos, 50 minutos, de declinagdo, se caso fora
que minha agulha julgara direito, e ferira nos verdadeiros polos do mundo,
ho estilo langara a sombra, no nacimento do sol, 7 graos, 50 minutos, de oeste
pera o sul; mas a sombra do estilo cahio sobre a linha de leste oeste, ou 90
graos da linha de norte sul, que he o mesmo, Porque doutra maneira seguirse
hia que o tal dia era o do equinoccio, pois o sol lhe naceo em leste; se o
contrairo negar a variagdo das agulhas, séguesse logo que, pois minha agulha
amostrou que o sol nacia na linha equinoctial de meu circulo, avendo de
nacer 7 graos, 50 minutos, apartado della pera o norte, que estes 7 graos,
50 minutos, norestea; e por esta maneira vem esta consideragio conforme no
norestear da agulha 4 operagdo que fiz tomando a differenca dos arqos; e
daqu-y se tira que he falsa a openiio daquelles que dizem no dia do equi-
noctio nacerlhes o sol em leste de suas agulhas, pois em nenhiia maneira
pode acontecer por caso da variagio que fazem geralmente.

Primeiro Roteiro da Costa da India, 1538—1539.

Da propiadade que tem duas pedras deste ilheo (de Chaul).

Andando por este ilheo e sobindo ao monte que esti da banda do
Norte pera marquar e ver como jaziam os outros ilheos e baxos com ele,
me aconteceo hum caso muito pera maravilhar e foi desta maneira. Pondo
eu a agulha em cima de hum grande penedo pera ver como se corria o
ilheo, supito deu a rosa huma volta e pos o Norte onde dantes tinha o Sul.
Quando isto vi cuidando que lhe vinha este desconcerto d’estar a rosa fora
do pifo ergi-a pera a concertar, e como a tirei da pedra supito tornou a dar
a volta e pos o Norte em seu lugar. Ora vindo a conhecimento qu’este caso
tamanho nacia da calidade e natureza da pedra, a pus e tirei muitas vezes
e de todas fazia a mesma operagio. Espantado eu muito deste acontecimento
corri a mayor parte du monte pondo a agulha em cima de todolos penedos

‘e pedras, mas nunqua fez nenhuma variagam, somente achei hum penedo

apar c_lo outro da mesma natureza, posto que neste nam dava a rosa tamanha
volta; mas demorando-me qualquer marca que tomava ao Noroeste quarta
da Loeste, como punha ha agulha no penedo loguo a mesma marqua me
demorava ao Sudueste: de modo que supitamente variava .7. quartas; porem
o primeiro penedo fazia quasi dobrada ha operagaom, porque a marqua que
fora dele me demorava ao Noroeste quarta da Loeste, pondo a agulha em
cima me ficava demorando ao Sul quarta do Sueste, que sfo .12. quartas
de variacdo. Esta mudanca tam descomunal nam somente se causava quando
a agulha estava assentada na pedra, mas tanto que se apropincava ao penedo
estando suspendida nas mios em cima dele.

Nam val ho argumento que dixer questes penedos eram da especie do
manhete, porque se o foram, cortando deles alguns ‘pedacos e trazendo-os
pera derredor da agulha fizeram mover a rosa da frol de lis, do que vi a
esperiencia em contrairo, por quanto mandando cortar muitos pedagos
grandes e pequenos e chegando-os ao Norte dagulha e di passando-os per
todalas partes de sua circumferencia, nenhum movimento se fazia nem a frol
de lis bolia comsiguo. E tambem se estes penedos foram da especie de
manhete, certo he que chamaram o ferro e ago pera si, mas eles nam tem
esta propiadade por que fiz eu nisto todalas provas com ferros e agulhas e
outras cousas d’aco que se requerem a esta operacio. Loguo nenhum dos
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argumentos he bom nem se deve de receber: mas esta duvida com ha do
ilheo de Nagam fiquem pera detreminar Apolo.

Nota que estes penedos tem os sinaes que se seguem. O primeiro onde
a agulha faz mayor variagdo he hum pouco agamelado, fazendo no meio
huma certa concavidade; e o segundo tem humas grandes fendas que ho
atravessam de parte a parte; e ambos estam muito vezinhos, e jazem ambos
na chapada do monte qu’estd da banda do Norte, a qual estd sobre ha aberta
ou degolada que vai per entraambos os montes . . . . .

Notagio da mudanga da agulha do meu estromento.

Por quanto em aquelas cousas que jazem sugeitas e debaxo da jurdigdo
das artes matematicas, a decraragdo e puntualidade he grandemente nece-
cario, decraro (ue dipois de chegar & India e estar em Guoa, se perdeo ha
agulhinha deste meo estromento, a qual foi feita pelo grande Joham Gongalvez,
polo que busquei muitas agulhas de relogios e mandei fazer algumas sem
nenhuma me satisfazer, até que acaso dei com huma que servia em hum
relogio de Alemanha, muito comprida e ligeira que me contentou muito, e
loguo pera a por no estromento tive este modo; primeiro que cevasse esta
agulhinha pu-la no piam e casa onde avia d’andar, endereitando-a com a linha
merediana da lamina, e notei onde a sombra do estilo cortava o circulo, e
loguo incontinente a tirei e a cevou o piloto; dipois d’estar cevada a pus em
seu lugar, e endereitando-a como fiz dantes com a linha merediana ou Norte
Sul da lamina, a sombra do estilo cortou o circolo no mesmo lugar onde ho
avia cortado de primeiro ante de se cevar a agulhinha.

Disto fiquei muito pensativo, porque o relogio donde tirei esta agulha
foi feito em Alemanha e la avia de ser cevada a agulha, com suas pedras de
manhete; ora a pedra com que ao presente a toquou o piloto de novo, hera
desta costa da India, e sem embarguo das regides serem tam diferentes a
propiadade das pedras parece ser huma mesma . . . . .

Notagio.

Nestas operacoes que tenho ouservado de .13. de Dezembro até oje, que
sam .23. do dito mez, acho duas cousas muito pera notar. A primeira he
que estando no Rio do Paguode de Bagaim achei por .4. operacdes, que fiz
em hum dia, que a agulha do meu estromento Noresteava .10. graos .}.,
sendo estas operacdes feitas com grande cuidado, e a todas esteve presente
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o Doutor Lois Nunes, jazendo a galé tam queda que a sombra do estilo nam
fazia mudanca pera nenhuma parte. Ora achando-me ao presente nesta harra
de Bacaim onde tenho tomado tantas consideracdis, em todas comprendi
Norestear a mesma agulha .12. graos .}., e por quanto ao primeiro dia esta
deferenca me espantou muito, nam a quiz aprovar até fazer sobre isto muitos
isames, os quais foram que .3. dias arréo fiz muitas consideragdis e em todas
achei ho arquo de dipois de meio dia maior que o dante meio dia .25. graos;
ametade deles sio .12.}., que he o que nesta barra a agulha Norestea.
Certamente que he cousa muito forte em tam pequena distancia de
caminho, e nhum mesmo merediano fazer a agulha tamanha mudanga: e se
por ventura me argoirem que eu e ho Doutor julgamos mal a deferenca dos
arquos quando juntamente fizemos as operacdes no Rio do Paguode, respondo
que inda isto averia por mais, errarmos em .4. opera¢dis e estes erros virem
tam justos, que em todos achamos ho arquo da tarde mayor que ho da
menha .20. graos .}.. A isto nam sei assinar outra causa salvo que como
quer que fiz estas consideragdis muito pegado com a terra onde tinha por
vezinho hum rochedo e penedia, ja pode ser estes penedos serem da especia
e natureza do manhete, ou a materia e composi¢io deles ser ferrenha, e per
esta causa atraerem pera si o ferro da agulha desviando ho do seu natural

lugar .. ...

Largura do nacimento do sol na barra de Bacaim.

Ha .24. de Dezembro de .1538. naceo o Sol .37. graos escassos de Leste
pera o Sul; o estilo langou a sombra outros .37. graos de Oeste pera o Norte.

E pola agulha .A. naceo o Sol direitamente a Lessueste.

E loguo pola agulha .B. naceo o Sol ao Sueste quarta de Leste.

E trazendo outra agulha do piloto a qual se chame .C. naceo por ela
o Sol entre o Sueste e a quarta de Leste sua vezinha, tomando alguma cousa
mais do rumo que da quarta. )

Estando o Sol pera se por o estilo langou a sombra .13. graos largos,
contando de Leste pera o Norte.

E pola agulha .A. se pos o Sol a Oessudueste.

Mas pola agulha .B. se pos o Sol justo a Loeste quarta do Sudueste.

E loguo pola agulha .C. se pos o Sol entre Oeste e a quarta do
Sudueste sua propinqua, mais cheguado alguma cousa ao rumo que d quarta.
Do que se segue que Norestea casi quarta e meia.
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Notagdo.

Vendo tamanhas diversidades nestas .3. agulhas imaginei qu’estas
diferengas podiam nacer dos ferros das agulhas estarem desviados do Norte
e frol de lis, como muitas vezes se costuma a fazer pera se emmendar a
variagdo que fazem; polo que abri todas tres e lhes vi muito bem os ferros
0s quais estavam direitos e muito justos com o Norte e frol de lis das
agulhas. Fora desta duvida entrei noutra, e foi parecer me que estas agulhas
serlam cevadas com desvairadas pedras e por tanto cada hum tiraria pera
a parte onde a vertude e propiadade da pedra ha enderencasse, mas in-
querindo deste caso o piloto, jurou-me que todas tres eram tocadas com huma
so0 pedra, e loguo em minha prezenga as cevou todas tres, as quais tornaram
a julgar como dantes, o que me deu a entender qu’a variagdo que fazem as
agulhas he causada da materia do ferro, e nam da natureza do manhete, e
(que segundo o ferro for mais ou menos aceiro, assi fara incrinar a frol de
lis da agulha pera aquele lugar onde tem sua natural incrinagio . . . . .

Nacimento do sol.

b
Ha .10. de Janeiro de .1539. estando o Sol no primeiro ponto de Acario,
em apontando no orizonte, o estilo langou a sombra. 33. graos de Oeste
contando pera o Norte; loguo naceo o Sol este dia .33. graos de Leste con-

tando pera o Sul.
.2,

Mas pola agulha .A. naceo o Sol a Lessueste, tomando a meu joizo e
do piloto obra que .4. graos pera Leste.

=

E pola agulha .B. naceo o Sol ao Sueste quarta de Leste tomando pera
a banda de Leste obra de .4. graos.

4.

E loguo pola agulha .C. naceo o Sol entre o rumo do Sueste e a quarta
de Leste, mais cheguado 4 quarta que ao rumo. Esta largura do nacimento
do Sol tomei estando ao Norte destes ilheos casi huma leguoa ao mar.

Em quanto eu fazia estas operagdis estava o piloto com o estrelabio na
mao pera ao tempo que o Sol se descobrisse per cima da terra, a qual era
alta, notar como lhe nacia pelo orizonte e graduagfo do estrelabio, e achou
que apontando por cima da terra estava hum grao e meio sobre ho orizonte.

(12)
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Este mesmo dia .10. de Janeiro estive surto por ventar todo dia o
Noroeste, e fiz as operag¢dis seguintes.

.1. Operaclo ante meio dia.
Estando o Sol em alturade. . . . . . . . . . . . . . . .30. graos.
A sombra do nhomam estava . . . . . . . . . . . . . . .42 graos.
casi, contando do Norte pera Oeste.

.2.2 Operacdo ante meio dia.

Alturado Sel . . . . . . . . . . . . . . . . . . . .35 graos; —
De sombra . . . . . : .« . . .36. graos. &,
contando assi mesmo do Norte pera Oeste até o ponto ou grao do circulo
onde dava a sombra do estilo.

.3.2 Operaclo ante meio dia.
Alturado Sol . . . . . .. . . . . . . . . . . . . .40. graos; —

De sombra . . . . ¥ s w4 om d o owmoa e s w3 PFAOE i

" contando do Norte pera Oeste

.1.2 Operagdo dipois de meio dia.
Alturado Sol . . . . . . . . . . . . . . . . . . . .40. graos; —
De sombra . . . s & owm ow % o & 0B W 5 & ® & 3 @93 graos. L
contando do Norte pera Leste
Foi loguo nesta operagio ho arquo de dipois de meio dia mayor que
ho dante meio dia .22. graos; he o meio deles .11., os quais he a cantidade
que neste lugar a agulha Norestea.

.2.# Operacgdo dipois de meio dia.
Allgra doSel =« ¢ 2 4 4 4 4w e w0 v oW v e s w $3DPTAON
De sombra . . . oo o® oxom oW b B s w8 w8 s v s w .09 FTAOS
contando do Norte pera Leste. '
Foi loguo nesta operagdo ho arquo de dipois de meio dia mayor que
ho dante meio dia .22. graos .i.; he a sua ametade .11. graos .}.. que he a

cantidade que neste lugar a agulha Norestea.
.3.2 Operacdo dipois de meio dia.
AlturadoSol . . . . . . . . L o . . . v« . s 4 430, graos; —
De sombra . . . . © . o e . . . . . . . . . .63.graos. &;
contando do Norte pera Leste
(13)
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Foi loguo nesta operagio ho arquo de dipois de meio dia mayor que o
dante meio dia .22. graos; ho meio deles serd .11. graos, os quais neste lugar
a agulha Norestea.

Poimento do sol.

Estando o Sol pera se por, o estilo langou a sombra .11. graos de Leste
pera o Norte, ou .79. graos contando do Norte pera Leste, que he o mesmo:
do que se segue por-se o sol .11. graos da linha da-Loeste pera o Sul.

Foi loguo nesta operacgio cotejando-a com a do nacimento do Sol, ho
arquo de dipois de meio dia mayor que ho dante meio dia .22. graos; de
que he o meio .11. graos, que a agulha neste lugar Noroestea.

Mas pola agulha .A. pos-se o sol a Oessudueste, e a joizo do piloto e
meu tomava obra de .4. graos pera a linha da-Loeste.

Loguo tomado o nacimento e poimento do sol por esta agulha, achare-
mos ho arquo de dipois de meio dia ser igual ao dante meio dia; do que se
segue que fere direitamente nos verdadeiros polos do mundo.

E loguo pola agulha .B. se pos o sol a Loeste quarta do Sudueste, e
tomava pera a banda da-Loeste huma cantidade pequena que a meu ver
poderia ser dous ou tres graos.

Loguo por esta agulha considerando o nacimento e poimento do sol,
acharemos ho arco de dipois de meio dia ser mayor que ho dante meio dia
duas quartas; das quais he o meio huma quarta, que he a cantidade qu’esta
agulha, em esta operacio e nas outras que atras tenho ouservado por ela,
Norestea.

Ora pola agulha .C. pos-se o sol entre o rumo da-Loeste a quarta do
Sudueste.

Loguo por esta agulha foi ho arquo de dipois de meio dia mayor que
ho dante meio dia, se bem oulharmos o nacimento do sol, casi tres quartas;
das quais he o meio quarta o meia casi, que he a cantidade qu’esta agulha
nesta operaciio e nas outras que sam feitas com ela, Norestea.

Currelario.

Destas operacdis que fiz oje .10. de Janeiro de .1539. per onde vim a
conhecimento que a agulha de meu estromento Noroestea .11. graos, se segue
que em hum mesmo merediano pode a agulha Nordestear e Norestear mais
¢ menos, 0 que se prova por csta maneira: na Ilha do Paguode de Bagaim

14,
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achei que Noresteava esta agulha .10. graos .., e em Bacaim .12. graos .} ., .
e aguora tanto avante como estes Ilheos de Dabul, Norestea .11. graos, jazendo
estes tres lugares debaxo de hum merediano; polo que parece cousa justa
imaginarmos qu’estas tais variagdes sejam causadas dalguns particulares e
propios segredos, os quais a natureza poderosa tenha guardados em suas
grandes e secretas ofecinas.

Roteiro des a India até Soes, 1541.

A. vij. de Margo de .1541. stando em Cuaquem, me fui pella menhad a
terra, e assentando meu stromento em huum monte muito chdo, sem mais
o mouer, nem bollir com elle, fiz as operacoens seguintes.

Primeira operacido ante meo dia.

Estando o sol em altura de. — 38. graaos %. O stillo lancou a sombra.
— 70. graaos. Contando do Norte pera oeste.

Segunda operacdo ante meo dia.

Altura do sol. — 50. graaos. De sombra do stillo. — 60. graaos }.
Contando do Norte pera Oeste.

Terceira operagio ante meo dia.

Altura do sol. — 55. graaos. De sombra do stillo. — 55. graaos. Con-
tando do Norte pera Oeste.

Primeira operagdo depois do meo dia.

Altura do sol. — 55. graaos. De sombra do stillo. — 57. graaos | .
Contando do Norte pera Leste.

Foi logo nesta operagiio o Arco de depois de meo dia, maior que o
dante meo dia. 2. graaos 4. cuja ametade he. 1. graao }. que he o que neste
lugar agulha norestea.

Segunda operacam depois de meo dia.

Altura do sol. - 50. graaos. De sombra do stillo. — 63. graaos. Con-
tando do Norte pera Leste.
Foi logo nesta operagdo o arco de depois de meo dia. maior que ho
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date meo dia. 2. graaos §. A sua metade. 1. graao }. que he a cantidade,
que neste lugar agulha norestea.

Terceira operagam depois de meo dia.
Altura do Sol. — 38. graaos . De sombra do stillo. — 72, graaos }.
Contando do Norte pera Leste.

Foi logo nesta operagdo o arco de depois de meo dia, maior que o
dante meo dia 2. graaos }. he a sua metade. 1. graao }. que he a cantidade,
que neste lugar a agulha norestea.
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(771' i /}. ‘TM 3' /Lﬁ” //ﬂf (J )—an )"‘“ afo Buer furitlidy Guad seigt an in ihrem Sdyreiben 3u wiffen die Rraft und Tugend

"q,-’ £ # ves Niagneten, fo iy Fonigliche Niajeftat den legteren gehaltenen Reidys fitnb
.Vé /-j 3 fagneten, {0 1 rigliche Yiajefta )13 gehaltenen Reidhstag 3u Yinrnberg
Sere 1/" e “ ")/"‘ v "Lﬁ "‘f “"‘f‘ 70"9“ (S é’”ﬂg’ gewiefen habe, welche Tugend auch von danzem Serien eure firfliche Gnad wollte
p . ] mittheilen, wo idh nur das in Sdriften Founte verfaifen, denn foldhe Dinge {ind wviel
(k{; v«,s&"-k'l'&. ’/M ?. q/p 9- ”“/"kv-cﬂ- M s “"75"’*&:/ leichter 3u verftandigen, (o man (oldye mit der Handarbeit anjeigt, denn mit der Schrift.

Jedoch will iy das befte filrwenden, o mir mdglich, foldyes eurer firftlichen Gnavden

" o g X ;
ywaewe s | o in Sdyriften ju weifen.
warﬁa F{f/ f’& ~-8 f'z el | o ﬁ‘ﬁl? Ft’- ';”17;. >~ >a 2, Und 3um erjten alfo: £in jeglicher Niagnet hat in ihm diefe Rraft und Tugend,

dag er an einem Ovt das Lifen su fich seudht, und an dem andern Ort gegeniiber an

e f“? Sz 9’“‘1 Linics 6 /‘9"% Boo yora 2 5' “l M "‘g}?g vem Yliagneten, Oa treibt und {chiebt er das Lifen ven fid, Las i flarlidy 3u
“4 Z erweifen, {o man nimme eine Yiadel bangend an einem Saden, wenn man den Niagneten

& ) 57-. ~ol  (S00” et zf -.f Sewe St / Sog ‘...r‘; ,.%o Q 7 darzu halt; und das Ort, weldyes die YTadel 3u fich seudht, dasfelbige iiF am Niagneten

/‘ 24 / ’7‘7" vas niittaglidhe Ort, und wenn man die Gabele an dem Jumgle in Den Lompafen darmit

W‘\' Yoot (S %pﬁv@ ?’ﬁ,. t | o Gf‘mftz — anftreicht, fo laufen diefelbigen 3Jingle mit dem Gabele nicht dem Niittag iu, fondern
cf ff' 4}9"' ""1"2‘;- ver Niitternacdht su. Das it 3u verwwndern an diefem Yiagneten. So i) aber die

/\....éb /\4} fizzm.P woﬁﬁ / 0., g ’ff oy p_ l h’,?’_ 2 i"f—’] Yiadel halte 3u Dem Yliagneten an das Ort, weldyes dem votf‘geu fDrt gerad entgegen

i, fo seucdht der N1Tagnet die tiadel dafelbit nidht mebr 3u fid), fondern treibt’s und

G, Atf ,,:", 2 é; bl&{P’s von fidhy, und dasfelbige drt, das die Liadel alfo von fidy treibt, dasfelbige Vvt
i 4" Pt &fL ,sszu m{}»..&_ & das iff Das mitternadytige Theil an dem Niagneten, und wenn man die Gabele an dem

/ b - 3ungle mit demfelbigen Ort veritreicht, (o laufen die Gabele nidht gegen die Niitter=

+ .-
. /YI"v Bl e {.9&7* &) 9z )] nadyt, fondern gegen den Niittag. vioch 1t an dem Niagnetfein diefes gréfier fidh 3u
B jj‘? M ?— ?.. 6’6\/& . v geg [ | 1es g 3

g verwoundern, daf Oie Jingle darmit verrichen nicht gevade laufen der Diitternacht 3u.
"* /Yz“’ ‘9/;‘ "“‘"""q.’?/ O’tf [4/L e 2 fondern wenden f{ich ab von der rechten Nitrag- oder Niitternadhtlinie und Febren fich

£ ,,u

. =L gegen den Aufgang su, in etlichen Landern um 6 Grad, wie ich foldhes (elbit gefunden und
ol (97“» /"y m /"(;0?\ fm ?. e <) gefucht babe, 3u der 3eit su Xom, da euer flrjiliche Gnad Niarbgraf Gumpredt und
/ -z a’-c‘z ;/ﬂa,f- t /—) fein f. &. Bruder ber emander ju Rom waren, ater bier j3u Yinenberg finde idh, daf
TR foldher Uus{blag it 10 Grade, und an anderen Orten mehr oder minder. Soldes wird
7» il @/ﬁ-’( f] /ﬂ,‘k P ,...‘f M/ *ff' audy allgeit mit einem {dhywarien Strichle unter dent Glayle in den Compaffen angesergt.
3 ﬂ ;" '“9‘“1 . welches Strichle, wie man fieht, allcvoege nicdht gerade auf die Niitternadt jeigt.

mﬂ'pr M&tf M/L 51.11:“-@ P Wm/ 57 fondern lentet fih berum gegen den Aufgang.
(O oAz 3u dent anderen, (o finde ich auch dief an dem Niagneten, daf er fih nidt allem
~p~ 2 3- % /ﬂ’&}' /)’Zm:f- ﬁ, /,,1 ",e“‘fﬁ"”f‘/f v E /3@ wendet von der Yiitternadyt und lenfet {ich gegen den Aufgang, um 9 Grad mebhr oder
dt a- ;‘ ""7-//«‘} m/fg Sa oV minder, ric ich es gemeldet habe, fondern er zeucht auch unter fih. Lief it alfo 3u
» it ol e 3~u w@,‘@ '€V¢H‘/t‘a~ g, 5 ; evweifen. TJd macdye em 3Jungle cines Singers lang, das nur fleifig wagredt oder
‘1/" ‘fﬂ ﬂf{ R Groo ’,M‘ wafferoagredt auf einem {pigigen Stift (tebt, aljo daf foldyes nirgends fich 3u der
Y"Zé /0\% /‘Ma— M’f é— ek Soe= e | g £rde neige, fondern an beiden Ovten gleidy in Der Wage {tebe, o icdh aber der Lecter
7 6:5/(99\4- p@w—cg = — ems verftreidh, fei gleich welches dre foi, fo Dbleibt das 3nmgle nicht mebr wagredt
aﬁc} ""‘M" ’g“" /'”“"9 ""\9\“1- ‘f‘&# -c:*«—yoﬁﬁm — L /% itehen, fondern fallt unter fich etvwoa um 9 Grad mebr oder minder. Urfach, warum das
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3u dem dritten habe ich Rdnigl. Niajejtat angeseigt su finden, weldes Grt an
dem Yliagneten fei das Ort gegen die Niitternacht, und weldyes Ort gegen YTittag.
Tas habe ich Rénigl. Niajeftat alfo probirt. Tcb lieg mir herbringen eine grofe Sdhfjel
voller Waijers; nun hatte idy ein feines Fleines hdlzernes Sdhifele, das lieg idh mitten
auf dem Yaffer {chroimmen, und legte den Niagneten fein gemady hinein in das Sdifele.
Pa ich aber nun nidht wufte, weldher Grt an dem Niagneten mittnadtig war, da Fehret
fich das Sdyiifele gerad um auf dem Waifer und {hroimmt alfo mit dem Brt, weldyer
ift mittnidtig am Stein, bis er Fam an den Bord der Schuffel, da das Waffer in war, und
fo oft idh das Sdyiffele wieder in die {iitte des affers tellte, und Fehrte den Ort, den
ich gefunden batte, gegen die Niitternacht, o blieb doch alfo das Sduffele niche {Fill
{teben, fondern wendete fich wieder um und {hwamm gegen die Niitternadt. Ta id
aber nun den tliagneten herausnabm und beftridh mit demfelbigen Ort (welches immer-
dar geden die tliitternacht jueilte und (dhrwamm) das Gabele am Jungle, da tehrt fich
das 3ungle nicht gegen die Niitternacht, wie Rémigl. Niajejtat vermeinten, follte thun
baben, fondern Fehret {idh gegen den Niittag. Rann nidyt {hreiben wie fehr Ronigl,
MNiajeftat an diefer Probe fich verwunderte.

3u dem vierten habe idh vor Rénigl. Niaje(tdt genommen ein Jungle eines §ingers
lang, und geftellt auf einen {pigigen Stift, und habe mit meinen beiden Zanden foldyes
sugeded’t, dafi dody die Hande (oldyes nicht ancubrten. Da ift das Jungle fur und fir
gelaufen und fidy bewegt vom Aufgang durdy den Niittag bis voieder im Aufgang, flir
und fiiv {o lange, bis idh die Hande wieder darvon thun babe. Tk audy feltfam 3u feben.
TJb babe ein altes PDergamentbuch in dem Bauerntriege tiberfommen, in weldem idy
auch finde dre Rraft Oes Y1iagneten; wie 3ju machen fei ein Inftrument durdy Oen
Niagnueten, welcbes fidh fir und fiir bewege in gleicher Sorm, Jeit und Weil, wie fic)
der AHimmel bewegt; alfo daf wie der Himmel {ich in 2¢ Stunden einmal um das Lrd-
reidy fidh bewoegt, daf “audy alles dies Juftrument mit dem Y1iagueten jugerichtet, auch
gleicher 91aaf 3eit und in 24 Stunden fidh herumbeweg, davon id nidht viel wollte
balten. Pa idh nun vor Rénigl. Nicjeftat mit diefen Proben beftand, da Dbegebrt
Rénigl. Niajeftat von mir einen Niagnetftein su haben. da gab ik KRdénigl. Niarjejtat
diefe Untwort: TFb babe euer Ronigl. Niajeftst 3zu dem duitten Nicle diefen Stein
wollen ychenten, baben mir ener Rénigl. Nirjeftat alivwegen ju Antwort gegeben, ener Ronigl,
Niajeftat wolle midy defs. 1o iy su meiner Arbeit taglich muf gebraudyen, nicht berauben,
und nun begebren foldyen won mir ju baben. 2Alfo {prach Roénigliche Niaje(tat 3u mir
ladbend: idh wufite dazumal nidyt, dafi thr 3wei Niagnete battet, denn allererit bis idy’s
jegt gevoabr bin worden. Aljo {dhentte iy Rénigl. Nicjeftdt den fNiagneten, dargegen
midy ihre Nigjejtat ebrlich begabt hat, und wieder Brief empfaugen von Prag, da
Rénigl. Niajeftat begehrt 3u worfen, was iy Weiteres der Jeit hernach gefunden hatte,
Soldye Proben alle Fann euer f. G. wobl aucd madyen, wo euer f. G. etwa ein gutes
Studle Niagnet hat, das da gut it ift alles leichtlich suroege 3u bringen.

Georgius Hartmann Vicarius Sancti Sebaldi Noremberge.
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GERHARD MERCATOR

De ratione magnetis circa navigationem.

Rw=o Dno Antonio Perrenoto Atrebatum Episcopo dignissimo Gerardus
Mercator Rupelmodanus S. P.

Subinde mirari soleo Rm¢ praesul quotiescunque navigatiorias chartas
inspicerem, qui fieri possit ut navigationum cursus justa locorum distantia
emensi, aliquando majorem faciant eorundem latitudinalem differentiam quam
vere existat, nonnunquam e diverso minorem, iterumque saepius in justam
latitudinis differentiam propositorum locorum excurrant. Ea res cum diutius
me teneret anxium, propterea quod navigatorias omnes, quibus plurimum
castigari posse sperabam geographicos errores, nimium viderem a scopo
aberrare, cepi ego diligentius errorum causas perquirere, potissimamque
inveni in magnetis ignorata conditione consistere. Non enim in idem semper
vergit punctum ubique terrarum lingula quae magneti attrita est, ut opinantur
naucleri simulatque hydrographi, sed ad omnem latitudinis longitudinisve
mutationem alio atque alio dirigitur, quare fit ut quivis cursus, verbi gratia
qui in ortum vergit atque occasum a vero illo cursu nunc in meridiem
paulatim magis ac magis deflectat, itaque littora sensim faciat quae debeant
esse septentrionaliora, quemadmodum in littoribus Africae a Gaditano freto
Carthaginem usque videre est, nunc in boream deviet, adeoque in austrum
magis diducat littora quod e diverso Carthagine Gades navigantibus evenit.
Rectius igitur de navigandi ratione indicandum erat hydrographis, qui maritimas
terras ex inventis navigationum cursibus depingerent, alioqui nec sibi nec
geographis aliquo modo satisfacturis. Quo igitur sit loco punctus ille, quem
tantopere sectatur magnes, quantum nunc licet Rmac D. T. in genere palam
faciemus. Primum hoc experientia constat uno eodemque loco a vero septen-
trione in eandem semper partem declinare lingulam nauticam. In coelo
igitur punctus hic nequaquam erit, nam cum praeter cardinem omne coeli
punctum circumducatur, necessario modo hac modo illac oberraret lingula ad
sui in coelo puncti diurnam circumductionem, itaque in utramque vicissim
partem declinaret, quod negat experientia. In terra igitur quae fixa manet hic
punctus investigandus est. Separatis itaque justa longitudine Walchria
insula Zelandica ac Dantisco, littoribusque intermediis ex nauclerorum sententia
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descriptis exquisitissime, invenio Dantiscum 1 gradu fere septentrionalius reddi
quam revera existat, unde colligo lingulae nauticae extensionem Dantisci —
5 gradibus amplius declinare a vero septentrione quam in Walchria. Vieinis
autem Walchriae locis 9 gradibus lingulam a vero septentrione recedere in
ortum didici. Declinabit itaque lingula haec Dantisci 14 gradibus. Jam si per
utrumque observationis locum ducantur circuli maximi. secundum eam quae
inventa est declinationem ab utriuslibet meridiano, reperietur hujusmodi circu-
lorum intersectio fere in longitudine 168 graduum, latitudinis vero 79, atque
hic magnetis polum esse necesse est. Sub hoc itaque meridiano quoties erit
lingula ipsum septentrionem indicabit, verum si ab eo (qua parte propinquior
est Europae) in orientem navigetur continuo magis magisque in orientem
declinabit a vero septentrione, idque sub majori latitudine amplius, quousque ad
quadrantis longitudinem ventum erit, hinc deinceps inclinatio minuetur pari
modo, donec 168 graduum longitudinis meridianum attigerit, unde contraria
ratione in occidentem vergere incipit lingula usquedum longitudinis quadrantem
expleverit, reliquum longitudinis disparem hujusmodi meridiani lingulaeque
cursum ad aequalitatem reducit. Quod autem haec nostra consideratio in hunc
fere modum se habeat, testis est Canadae illa descriptio, quam R. D. Tuae
obtulimus, cum enim juxta navigationum decursus ex Europa factos Canadam
pinxisset hydrographus, quisquis fueérit, distributis latitudinum gradibus
proxime Europam pro ejus exigentia, coactus fuit aliam latitudinis scalam
Canadae suae adponere, quod inclinata in occasum a septentrione lingula
locorum latitudines expérientia majores faceret, quare in boream magis latitu-
dinum numeros promovere coactus est. Medio igitur uspiam loco Canadam
inter Europamque necesse est communem mundo magnetique meridianum
existere. Atqui hunc, polumque magnetis eo fere loci consistere quo diximus,
considerata Canadae longitudine, ex latitudinum Canadae Europaeque adscrip-
tarum differentia possemus demonstrare, si pro rei magnitudine temporis
suppeteret copia. Sed quoniam multa essent alia, et quidem difficilia in navi-
gationum chartarumque marinarum castigationem dicenda, satis erit R. D. Tuae
spero universae ejus speculationis fundamentum magnetis polum utcunque
indicasse. Si quando gravioribus contingat sublevari oneribus, statui hanc
rem justo opere prosequi et absolvere. Interim R.D. Tuae me commendatum
cupio, quam foelicissime valere cupio, Lovanii pridie Mathiae, anno 1546.
Rmwe D, T.
% semper devotissimus
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¢l fierro colavnay pueftovofe puedameuer
liocmentefenalaraelnoteiy otro fierro toca
do coin la owra parte feiiglara el furibasicdo ef
ta crperiencia fefabe qual parteoelapiedra
correfpondealnoe-aqlosmatinercs liaman
Tatiose cara dela piedra y qual alfur.£5 td neceflgria
nlbic eftapicdra G in ellalanauegacid feria falta 21
cierta:rorque ella va vida al aguia: y elaguja
quia »1 piloto pa gdofaaciertezydnochenoy
yerre.JiRDueltra a cercar clmiido-0a a conofcer
fosvigtos-y pues estd neceflaria el aguja dmos
o:deny manera comofe ba ve basjer pozque
podria fer que enel vigjefaltafe o fe perdiefe.,

€ Lapitulo.iit.oclafabiicavcla agu
ja-0 burolade ngucgar.
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tys.y ellenante con vna crivsy dmas 81to cas
da vio fegii f phantafialos hermofeara y a»
graciaraerpues pozlapte bara dfte papclo
fe ba dvarvnalinea qfte Srechamcte baro e
lad!noe fur-la qualfera fenialpara elaférar
log ferros 0 aseros: y defpucs fe bave tomar
wind filo hierro- o asero td grueflo comovn alfi
lei godo ofegii el tamaiio ol redddo 8! papel
rofa-gguja o baurola que ya fepuede llame{:
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Efte fierro fe haoevoblar-yqcadavitadlasp
tes ygualméte fea tan luengacomo ¢lviame:
tro 8la baurolg y masla Greaparte. 2 cscabos
0 puntas dMtos fierros-oazeros fe bandape
tary ajuftar:y enlos medios fe ha vabair o aps
tarvnodotro bafta qlos cabos végana ygua
lar conlas ereremidades vel diametro oe i
baurolaty afi quedardlos gseros quafienfigu
ra onal.Eftosfierros fehdve apegar po: lap
te baraoela baurola d manera qfus ertremi-
dades-opuntas vengan paecifaméte poxlali

~neadlnozte fur: y para firarlos afi fe b S cos

bairconvn papel oclgado engrudado-drando
las putasoertremidades dl fierro Sfcubiertas.
Yeftas extremidades (e ha o tocar enlapiedra
yman enefta manera-la pte qefta abaro oela
flo2dlysfehad refregarcnaqllaptevela pic
dra q coarefpdde al noate(fegii fe viroeiil capi
tulo pafado)y efto baftauapara la pfection Sl
aguja:pero algunos deren para fit perabiiban
cig tocarla otra partevel fierro con aquella p-
te oela piedra que correfponde alfurty tam -
bié baftaug tocar cdfolg eftaparte. Efte toca
micco Sl fierro ¢ola piedra pa qla virtud dms
ftratinafea engédrada fehad baser vando ¢6
viumartillo algiios golpes en aglia ptedla pic
dra qfebadtocar:esafabereiil note- oeil fur
yallilefaldravnas barbasoddefehadrefregar
la piitadl ficro-como den lo amolafesy gdarle
bha apegadas algiias Slasoichas barbasdia pie
draty afitocadosy pegadoslosfierros hafed
tomar vng piita 5latd dfigura piramidal g es
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baroaincha y arribabase punta : éitafe hase
redoda-oochauada comomejo parefce ypo
1o barc-ognchofehavebarrenarconvintala
dro-y clbarreno baoe ferovefouna piramidal
ybaocentrarcil piramide haftamedio-oals
gun pocomas.Lftepiramideaquelosmarine
ros po2lamayoe peevisenchapitel bad tener
oealtovndcdo verrauces-o fegun el dgujafucy
re:y b afeoccencararpoelcenrtovela baros
la-comola punta falga pozla parte altaty alli
fc hadepegary bien firar: veipesfehadeto

inarviagacararedonda oc madera bechaento2

novandeelagujapuedaeftarfintocar enlas
parcdes vela cara-y badfertan alta comoel
feiidiametidyvel agujasclfuclooctta caxa ha
deftar pottizo-pozquefepueda dtarytomsar
g poner para tomar atocar ¢dla piedralos g-
seros (a q ofsen ceuar) quando fea menefter s
po2qnolefalte alaaguia lavirtud , Enel m

dio oelfuclovettacarafebade poncrvngarun
taoce bilooclaton aguda-y drecha basia grri
basy fobzcefta piita ha dandarlarefa o bairo
laafentando fobae la punta el agujero Sl cha
pitel:y poque nole entre viento pola parte d
arribate havce cobirefta cara con vn vidriosy
afitocadadcla picdray pueftafobze la piita-
fenalaralaparte celnoxte y poz configuiente
todos los otros vientos. £ s bien notar q oef
pucsoctocada claguija cnqualquier itasma
neras-figlleganla parte oel nozte dla piedra
glnoxteoel aguja-elnoe dlagujafe allegara
aclla:yfiia gllegan gla parte 8l fur ocl z}rgujax
Uy,
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anialibe como feha Bafétar s yestablenc fta
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finroela picdra. Zlllende dfto hafeoeponer
cfta cara enotrafobco00os circulos gnexados
vrio enotros 4 firugn para quenopéda elagu
i1-aun gue pendala naoy tambien efta cara
‘pa netetier fucubicrea 0¢ ma'de'ra para qqus
arde la otra:y bafe 8 aduertir gla punta dla
piramideo chapitel y fuagujeroy laputa fos
bae 3 ada eften derechos - ytabic larofaqno
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@ Lapitulo, v, oe vnetfecto queticneel agu
ja que esnoxdeftear y noueftear,

/ })[beoydoy enalgunosmodernos ef:
2\ triptoés leido g cercadel noxdefte
o) ado o gr y noeftearoelas agujas-y amf
parefeerningunooden elfigly pocos enel bld
co. Dijen no:deftear quando el aguja enfeiia
delnoztebasia elnoxdette ., Y noweftear qui-
do oel noztevecling basia elnowefte, Parg
entendimietitoveftas differencias que lasgs
gujas diffieré vel polo-hafeve imaginar etd
do en¢l metidianodolas agujasfefialan el po
1o)vn punto bdro Sl polo vel miido - yefte pii
toefte fuera oe todoslos cielos contenidos bg
rovel primer mobile , £1qual punto oparte
oelciclotiene vaavirtud attractivg g attrabe
aftelfierrotocadocolapartedla piedraymd
corefpddictea aqllacierta ptevel cielo ima-
ginada fuerad todoslos cielos mouidos vel
pmermobile:poaq fien qualder Slos cielos mo
uidosfeimaginafe mouerfe yaelpiito ateracti
uo al mouimicto vel pmermobile- y po2confi
guiéte el aguia baria el mefino mouvimiétoen
veitey qtrobozas:no fe vee afi:luego efte piito
no efta glos ciclos mouibles nita poco efta eiil
polo-poq fieiil eftuniefTe el aguja nonodfte
arianinoueftearia : luegola caufa dlnoxdefte
ary noweftear oaptarfe 3l polodlmiidoes -
que eftando eiil vicho meridiano. el puntoat-
tractino y elpolo eftan en aquel mifino meridf

¥ |achasy oiserfas(Glas opiniones §

ano -y feiialado el aguja el puntd-fenala dres
chaméteclpolo:y caminddod aglminmo me-
rididoallenate comoel miiddofearedddo)va
fe quedddoel polodclmiidoglamano y3quier
da:y elpuitocela virtud atractiuanoseftara
alamanoderecha(qesfasia el viéto nodite)
y quanto mas al leugnte caminaremos mayo:
nosparefceralaviftacia baftallegar anouen
ta gradosyalliferaloque masnoxdeftearasy
patandooeallimas adelante.10s parefcera
que fevaallegando el punto atractivo ala li
nea merdianaly altanto yra elaguja emen -
dando ¢l noxdeftear bafta townar al mifmo
seridiano - enlaparte oppofitadeto comen
caron:y entoncesles eftara el puntoateractis
10 fobee ¢l poloovel mundo -y fefialara el a -
guja oerechamente po2 el:y pafandooealli
aoclantc quedara el polodel mundo ala mas
no ocrecha. y el punto attractivo alamano
ys3quicrdasy aff comencara clagujaanowes
ftcar-gccrecientandolobafta llegar oe glli g
los nouenta grados: y alli fera lo mas que
noruefteara. doque tomandofasia el neris
dianodel puntoattractino-feyraemcndado
Prafta tornar almefmo meridiano vonde par
tio ~y allifaiialara el aguja el polo delmun-
do verechamente po: ¢l punto attractivo:
ave perpendiculareftabarovel polo. £ five
¢ litonafen a camingrfasia eloccidéte ~quie
dariaclpoloalamanoderecha-y el punto ges
tractiuno alamano ysderda:y afinoruefteana
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el aguia. £1ta eslacaufaovel noadefteary now
eftearvelasagujas. Mofehaveentender que
efte noadeftear y noeftear fea vnifoune fegii
1o que feaparta Sl meridiano vo claguja enfe
iia bien:antes alos paincipios que fe va gpars
tando oel vicho meridiano Hase diffcrencig
en quantidad :y lo quedefpues va acrecentan
does pocosyranto imas poco quanto mas fe
aparta oeloicho merfdiano: pozquees paflis
on ove circulog interfecantes enlafpbera Zifi
que fon las oifferécias comolasoelas vecling
cionesvelfol.- qcerca velos equinoccios fon
grandes -y cerca velos folitticios pequenas
stodo 10 qual evidentemente parefcera enla
figura figumente : que es vn cliculoal qual of
nidé dosdiametrosen quatro partesyguales
coxtandofe poel centro en angulosrectos:y
ocl punto centro ( qpolofevise) fale vinmeriy
dianomouibley enel anda vna aguja tambi¢
mounible cercando el circulo. Efta el punto
artra ctivoalgoapartado oel polo vel mindo-
y oel fale vnhilo el qual fiemp2e ha dve pafs
farpozelnoefurdlaguja: yeftandoelaguja
enel meridianodel punto attractino que pafa
pozelpolo-feiialarael polo: y fueradlnodef
teara -onowefteara apartando fe 5l meridi»
ano vero que fale o¢l polo oel mundo . £s opis
nion 3alqunos marineros que el meridiano{oo
enfenanlasaguiasel polo pafapolayflad
fantamaria-y otrogpozla yfla vel cueruo en
losagoes.
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los que alqunas fuclen tener)nordefteaonos
rucitea ocvis puertogotro, Zifi que fepade
tallugaratallugar-clagujano:detted ~onos
mefteavn tdro(fi quier fea media quartao mas
o menos quancidad fegun oiftaren oel vicho
meridianodo las agujas feinalan el polo)y em
languegacion varaelrefguardo q eneltal via
jenoxdefteare onowefteare enlos vientos del
aguja: y fera camingr verdaderameéte pozlos
vientos qla carta cierta fenala, Eréploinave
gadoovealguna yfla qefte enel vicho meridia
no-0 v¢ otra qualquier parte: enbufca de v
pucrto g les efte al verdaderonodefte s fipoz
aqueicaminoelagu;a les nodefteare media
quarta :nauegandopozlos vientosvel sguja
noxdcfte media quarta al noate : fcria fu naves
gar(faluo otros impedimentos) al noadefte §
13 carta fciiala: y po2efte rumbofebha de ha-
serla cuenta o¢la tal nauegacion: y afli po2
los vientos vela carta verechamente Hallas
ranclmifino puerto quebufcan. fPdozefta o
denfebhanoe governaren todalanavegacio-
para lo qual ¢s cofa conueniente que los fa
bios y erperimentados pilotos bisicfTen no-
tasvelosrefguardogovclnowdeftear:y nowefi
tear que ay oe puertoa puerto: y hecha copiy
1acid vettas notaslleugrla porregimientocn
los nanios:y no curen ve emendarlas agujas
apuntandolog fierros. o aserosgvnladonia
otro 0¢ 00 laflo2 ve lysfenala: poque caunfae
12 michos inconuenigntes :nimenos fe des
uc admitirenlas cartas vos graduacion'qs -
efper
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efpecialinente q para faber loque en cada I
gar elaguja fe apta del verdadero meridigno .~
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The New Attractive.

CHAP. L

Of the Magnes or Loadflone, where they are found, and of their Colours,
Weight, and Virtue in drawing Yron or Steele; and of other Properties
of the fame Stone.

T HE Magnes or Loadfione is found in divers Parts of the World, and moft

1 commonly in Yron Mines; and although it be ponderous and weighty,
yet it is not found to be of the Yron Ewre, neither conteyneth in it any
Mettal of it felf, but hath a certain Affinity unto Yron or Steele. It was
called Magnes, becaufe the firft Finder thereof was fo named, who (as Plinie
writeth) was an Herdfman in Eeff /ndia.

This Stone (as writeth Cardinal Cz/az) hath Subftance, Virtue, and Ope-
ration. His Virtue is conferved and nourifhed of his Subftance: And of this
Virtue proceedeth divers firange Effects and Operations, ferving to many good
Purpofes, as fpecially in the Art of Navigation, without which there could
have been no Difcoveries by Sea, nor the Parts of the World made known
and frequented as now they are; and therefore the Virtue of this Stone, of all
others, may be accounted the moft precious.

Of thefe are divers Sorts differing each from other, as well in Goodnefs,
as in Colour, Weight, and Force, but not in Property, (although many have
judged the Variation of the Needle to be according to the Diftance of the
Mine where the Stone was bred, to the Place where he is ufed.)

The firft and beft Sort of thefe Stones come out of the Zaff /ndia, from
the Coaft of Ciina and Bengalia, and is of the Colour of Yron, or Sanguine
Colour. Thefe Stones are very maflive and weighty, and will draw or lift up
the juft Weight of it felf in Yron or Steel, (if the Stone exceed not a Pound
Weight.) And thefe are of the fineft Sort, and are fold commonly for their
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The befi proper Weight in Silver in the £aft India, where they grow, becaufe the beft
J.oadftone. and fineft are very rare to be found: For it is commonly a fole Stone, lying
by himfelf in the Earth, and no Shell or Piece of another.
There is another Sort, of a Reddifh Colour, found in Araebia and the Red
ATt Bt gl Sea, growing broad and flat, much like to a Tileftone or Slate: This is not fo
weighty as thofe of China, but it is very near as good, and the Virtue conti-
nueth long on the Compafs or Needle that is touched with it.
There is likewife of thefe Stones in ZLevant, in the Ifle of Elba, hard by
a Town in the fame Ifland called Porto Feraro, from whence our Mariners
daily bring of them, and are called there, Calamiia Preta, that is to fay, zke
Black Magnes; becaufe there is another Sort that is White and light, like unto

wife you fhall find that the Stone will move to the Yron, if the Stone be good,
and the Yron of greater Weight than the Stone, (fo that the Weight of the
Stone exceed not his A#tractive Strength.)

Neverthelefs, we may not thereby take away the vital or lively Spirit
from the Stone, and attribute it unto the Yron; for in fo doing we fhould do
Nature great Wrong. For it is apparent, that the Yron hath no A#fractive
Virtue nor Power of it felf, until it have received it of the Stone. But Yron 7%e vitall
having a certain Affinity, or natural Qualit)f agreeable to tl:xe Stone, <‘io.th aptly ﬂg; r’::"(’ll;:/
and freely receive his Virtue, and as a Subject, fuffereth his vital Spirit of the Eiguroionnl
Stone to imprefs, and reft quietly in his maffive and folid Body; which when s, zoa.-
it hath received by touching the Stone, it is indued with the very fame Pro- fon:.

The worfi.

a Piece of dry Fuller’s Clay, and is called Calamita Blanca.

This Calamita Blanca is found always with the other, fticking faft in the
Outfide thereof like Clay. And this White is forbidden to be ufed in that
Country, becaufe evil Women there do apply it to deftroy Conception, whereof
this Stone is a great Enemy. Other things are noted of this White Calamita,
for obtaining of wanton Purpofes, which I think not credible, and therefore
will omit it. Thefe Black Stones of £/ba are mingled with White Veins; they
are of no great Force, nor their Vertue of long Continuance.

Alfo there are-of thefe Stones in High A/maine that are full of Holes like
an Honey-Comb, and lighter than the other, but yet very good: and thefe are
of Yron Colour.

Another Sort there is in Morway, in the Yron Mines, as in ZLongfounde,
and other Places; their Colour is Black, mixed, or as it were interlarded with
Grey: Thefe are of the fmalleft Force of any that are found.

I have feen alfo in the Mines of Carauaca in Spain of a Grey Colour, but
of no great Force. Thefe are commonly brought by Horfe down to S/ and
Cadis to be fold; and oftentimes to Falentia, Alicante, and Lifbone.

All thefe Stones are different one from another, as well in Force, as in
Colour and Weight; yet all of one Operation in the Needle, fhewing one
Point Attractive, as 1 have proved my felf by three fundry Sorts of them, which
I have; and all drawing Yron to them. Yet the Philofopher Adwverroes writeth,
That the Magnes draweth not Yron unto it, but the Yron of his natural Incli-
nation moveth to the Stone.

And though this Pofition may feem to carry fome Truth with it, by the
hare View of the Sight. when the Yron is lighter than the Stone; yet contra: -
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perty and Operations in all refpects (though not in fo great Force) as the
Stone it felf.

For as the Stone hath Power to fhew the Atfractive Point, fo hath the
touched Yron: As the Stone hath two principal Points, fo hath the Yron. And
likewife, as the Stone hath Power to draw Yron to it, fo will the Yron fo
touched, draw another Yron to it, and impart all thefe Virtues to another Iron
in Quality, tho’ not in Quantity: And thus in all refpects it containeth in it the
very Property of the Stone.

Paracelfus writing of the augmenting of the Strength of the Magnes Stone,
faith, That if this Stone be laid in the Fire until it be almoft red hot, and then
taken out and quenched in the Oil of Crocus Martis, it will fo augment and
multiply his Force, that it will pull a Nail out of a Wall. But I fuppofe he
meant not that the Nail fhould be faft, for then it were a miraculous Matter.

Others have written, that in thofe Parts, where the Magnes groweth in
the Sea, it is of fuch Force, that if any Ships that have Yron in them pafs by,
or over them, that they are prefently either ftayed, or drawn down to the
Bottom by reafon of the Yron. Not thefe only, but many other Fables have
been writtten by thofe of ancient Time, that have as it were fet down their
own Imaginations for undoubted Truths, and this moft of all in Geography and
Hidrography, or Nauigation. Therefore I wifh Experience to be the Leader of
Writers in thofe Arts, and Reafon their Rule in fetting it down, that the
Followers be not led by them into Errors, as oftentimes have been feen.

True it is, that God is mighty and marvellous in all his Works; yet he doth
not allow us to fay more than Truth of them. And truly, his Power is as greatly
fhewed in the Magnes, as in any Stone that he hath created: And who fo fhall go
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about curioufly to feek out the efficient Caufe of his Properties, I fuppofe the
longer he feeketh, the more he fhall marvel, and yet never the nearer his Purpofe.

The Vertue of the Stone is diftributiue, as many other Virtues are; much
comparable unto Musk, that having a fweet Savour or Smell it felf, imparteth
the fame to another thing, as to a Pair of Gloves; and thofe Gloves give out
Savour, and perfume a whole Cheft of Cloaths: Even.fo the Yron that hath
received this Virtue of the Stone, will extend and give the fame to another,
and that Yron to another, and fo to many.

And in this Point the Stone is marvellous, that notwithftanding you touch
ten thoufand Yrons or Nailes with him, every one of them carrying away as
much Virtue as will lift up another his like, (fo they exceed not the Weight
of a Six-penny Nayle) yet the Stone it felf will be nothing diminifhed of his
Strength, but continue of one Force.

If I fhould fay here, that by the A#fractive Strength of a {mall Magnes of
two or three Pound Weight, I could lift up, or caufe to hang by the Virtue
thereof, a thoufand Pound of Yron at one Inftant, peradventure you would be
doubtful of the Succefs. Neverthelefs, by Experience in all things, wherein
confifteth Truth and Reafon, of neceflity Reafon muft yield, when Truth is
prefent. And therefore, becaufe you fhall not remain doubtful herein, thus you
may do it, and only make Proof by two or three Nails, if you will: for the
fame Succefs that you have in them, you fhall have in all the reft.

Take a common Board Naile, and touch the Head of it with the Nor#/
Parte of the Magnes or Loadfione; then take the fame Nayle, and beat it with
a Piece of Wood lightly into fome Pofte or Timber upwards, fo as the Head
may hang downwards, (but not with Yron, becaufe the Yron will take away
fome Part of the Virtue from the Nayle.) This done, take another like Nayle,
and touch the Head thereof with the Sowt% Part of the Stone; and then if you
put the Head of it to the Head of the firft Nayle, it will hang faft by it a whole
yeere or more. And after this manner you may, if you will take the paines,
hang a hundred tun of Yron with the vertue of this little ftone, and yet the
ftone nothing diminifhed of his force. But it is neceffarie in proofe of this
matter, that ye have a very good ftone.

Furthermore, concerning the other properties of this ftone, if you put it
in a dry difhe and fette it to fwimme in a tub of Water, it will turne the difhe
about, and the North parts of the ftone, after many fwaruings too and fro, will
reft, and directly fhew the line of Variation, or imagined A#tractinue point.
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Alfo, if you hang this Stone by a thrid, that it may eafily mooue, it will
fhew the like effects as on the water. And if you haue two ftones, putting
the two South partes of them together, the one will fly and turne away from
the other, and likewife of the North pointes.

And further yee fhall note as a fpeciall point, that the North point of 4 spe.
the Stone touching a Needle, or the wyers of a compaffe, will make the fame 7o

point touched to fhew the South: and contrariwife being touched with the South
point, will make the fame to fhew the North. So as alwaies that part of the
ftone that anfwereth to the north of the needle, is properly the South part
of the Stone.

CHAP. IL

OF the diuers opinions of thofe that haue written of the Attractive point, and
where they haue imagined it to be.

THE fubtill properties and hid fecretes of Nature in the Magnes, as alfo in
diuers other things, hath fo troubled the wits of the fearchers thereof,
that alwaies when they came to the upfhot, wanting experience, and thereby
reafons finger to fhew them a direct marke, they were conftrained to feek or
imagine a marke, where indeed none at all was, and thus fhooting as it were
in the aire, every man where he thought beft, they haue all fhot wide, and
none touched the marke. The marke I meane here, is the point 4#ractiue, or
rather, as fhall be faide heereafter more at large, the point Refpectiue.

This point aunciently called the A#tractiue point hath beene by fome
imagined to be in the mouing fpheres diftant from the poles of the world:
which opinion Martin Curtes in his Book of Nauigation refuting, faith, that if
it were fo, then the fame point beeing carried about the pole by their violent
motion, would caufe the needle or Compaffe touched with the vertue of the
Stone, to varie daily in euery place, according to the diurnall motion of the
fame fphere. But in confuting the erronius opinion, he hath (as it appeareth)
fallen into as great an error himfelf: imagining the point A#fractiue to be
beyond the poles of the world, without all the moueable heauens. Whick point
(faith he) kath power by Attraction to draw Yron 2o it, that is touched with the
Loadefione. This error I referre to be difcuffed in the fixt Chapter.
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Others haue taught this point to be in the earth, nere the North pole,
imagining in that part to be fome greate rocks of the Loadffone, and that by
their Attraction the compafle or needle is caufed to Refpect or fhew that part.

This opinion of all the reft is eafieft to be confuted by daily experience:
for if the compafle or needle were drawn towards the North part by any
Attraction of the Magnes ftones in thofe parts imagined, why then fhould not
the Compaffe or Needle fhew the fame effect in moouing towards the Iland
of Elbe in the Leuant feas, where are great quantitie of thefe Stones? and yet
Shippes fayling within a myle of this Iland, yea, and into Porfo Feraro, a
Towne of the fame Ile, within a quarter of a myle of a huge Rocke of thefe
ftones, the Compafle or needle is not found any thing to be drawne or changed,
nor the Attraction of this huge rocke.to extend fo farre as one quarter of a
myle. And as I haue faid by this, fo may I fay by diuers other places where
the Loadfione are found in Cliftes and Mines neere to the Sea fide, as in Norway

and other places.

Pedro de Medina, in his booke of Nauigation, is of the opinion of Martin A

Curtes, as touching the Attractiue point, but he doth not allowe of the variation
of the compafle or needle, but faith, that if the compaffe or needle fhew not
the pole, the fault is in placing the wiers on the flie, and not in any propertie
it hath to vary.

Thefe opinions be diuers, but the chiefeft caufe why they have gone fo
farre wide from the A#tractiuve point, as I haue aboue faid, was becaufe they
wanted reafons fingers to {hew them towards the direct marke. By this reafons
finger, I meane a certaine Declining propertie under the Horizon, lately found
in the needle, which I will entreat of at large.

CHAP. IIL

By what meanes the rave and flrange Declining of the Needle, from the plaine
of the Horizon was firft found.

Auing made many and diuers compafles, and ufing alwaies to finifh and
end them before I touched the needle, I found continually, that after
I had touched the yrons with the Stone, that prefently the north point thereof
would bend or Decline downwards under the Horizon in fome quantitie: infomuch
that to the Flie of the Compaffe, which before was made equall, T was ftill
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conftrained to put fome fmall peece of waxe in the South part thereof, to
counterpoife this Declining, and to make it equall againe.

Which effect having many times paffed my hands without any great regard
thereunto, as ignorant of any fuch propertie in the Stone, and not before
hauing heard nor read of any fuch matter: It chaunced at length that there
came to my hands an Inftrument to bee made, with a Needle of fixe inches
long, which needle after I had pollithed, cut off at Juft length, and made it to
ftand levell upon the pinne, fo that nothing refted but onely the touching of
it with the ftone: when I had touched the fame, prefently the north part
thereof Declined downe in fuch fort, that beeing conftrayned to cut away fome
of that part, to make it equall againe, in the end I cut it too fhort, and fo
fpoyled the needle wherein I had taken fo much paynes.

Hereby beeing ftroken in fome choller, I applyed my self to feeke further
into this effect, and making certayne learned and expert men (my friends)
acquainted in this matter, they advifed me to frame fome Inftrument, to make
fome exact tryal, how much the needle touched with the Stone would Declizne,
or what greateft Angle it would make with the plaine of the Horizon.
Whereupon I made diligent proofes: the manner whereof is fhewed in the
Chapter following.

CHAP. IV.

How to finde the greateft Declining of the Needle under the Horizon.

TAke a fmall Needle of Steele wier, of five or fixe inches long, the fmaller
and the finer mettall the better, and in the middle thereof (croffe the
fame) by the beft meanes you can, fixe as it were a fmall Axeltree of yron or
braffe, of an inch long, or thereabout, and make the ends thereof very fharpe,
whereupon the Needle may hang levell, and play at his pleafure.

Then provide a round plaine Inftrument like an Aftrolobe, to be divided
exactly into 360 partes, whofe diameter muft be the length of the Needle, or
thereabout, and the fame inftrument to bee placed uppon a foot of convenient
height, with a plumme line to fette it perpendicular.

Then in the Center of the fame Instrument, place a peece of Glaflfe
hollowed, and againft the fame Center uppon fome place of Braffe that may
be fixed upon the foot of the Inftrument, fit another peece of Glaffe, in fuch
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forte that the fharpe endes of the Axeltree beeing borne in thefe two Glaffes,
the Needle may play freely at his pleafure, according to the ftanding of the
Inftrument.

And the Needle muft be fo perfected, that it may hang upon his Axeltree
both ends levell with the Horizon, or beeing turned, may ftand and remaine

at any place that it fhall be fette: which being done, touch the faide Needle
with the Magnes ftone, and fet the Inftrument perpendicular by the plumme
line, and turne the edge of the Inftrument South and North, fo as the Needle
may ftand duley according to the Variation of the place: which Variation the
Needle of his owne propertie would fhew, were it not that he is conftrained
to the contrarie by the Axeltree.
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Then fhall you fee the Declination of the North point of the touched
Needle, which for this Citie of ZLondon, 1 finde by exact obfervation to be
about 71 degrees 50 minutes. The forme of the Infirument heere defcribed
with the manner of the declination, I have heere placed that it may be the
eafier conceived.

CHAP. V.

That in the virtue of the Magnes or Loadflone, is no pondrous or weightie
matter, to caufe any fuch declining in the Needle.

BEcaufe the opinions of men are divers, and the arguments of many againft
reafon, peradventure there are fome will fay, that I am deceived even in
the ground and chiefeft point of this my purpofe, alledging (as fome have
already done without reafon) that this Declining of the needle is caufed by
fome pondrous fubftance that it received from the Stone, and not (as I take it)
proceede of the fimple vertue and fecret influence thereof, becaufe the ftone it
felfe wherein the vertue remaineth and is nourifhed, is weightie.

I judge the learned will not allowe a Spirit to have any corporall fubftance
or weight, or that it may fenfibly be felt: if any fhould, yet by two conclufions
it is eafily proved, that the vertue of this Stone containeth in it no waightie
matter: and thus found.

Take three or foure fmall peeces of yron or fteele wyer, and putting them
in a fine gold Ballance, counterpoife them juftlie with Leade: Then take them
out and touch them well with the ftone, that they may receive the vertue
thereof: And after weigh them againe in the fame ballance, with the fame leade,
and you fhall finde them to weigh no more then before they were touched,
though every one of them have received vertue fufficient to lift up his fellow.

Secondly, if the North poynt of the Needle do De¢cline by any pondrous
or weightie matter, in the vertue received by touching the Stone, why then
fhould not the South point of the needle, being touched with the contrary end
of the Stone, have the fame declining Southwardes, beeing all one Stone, and
one vertue? Or why doth not this fuppofed heavier end, fall perpendicular
to the Center, as by reafon it fhould, and not covet a certaine {cituation befide
it, ballancing it felfe up and downe, till it have found the fame? Thefe arguments
may anfwer this matter. For touch the Needle with what part of the Stone
you lifte, that end of the Needle that fheweth the North will alwaies decline.
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CHAP. VL

A confutation of the common recesved opinion of the point Attractive.

SEing it is manifelt that there is a Declining in the needle and that the
fame is not caufed by any ponderous waightie matter in the vertue
received from the ftone: it may be demanded, by what means this declining
or elevating hapneth, in which of the two poynts confifteth the action or
caufe thereof.

Peradventure you will fay (as other have imagined) that it is in the South
point of the Needle, elevated by the A¢fractive vertue of fome point of the
Heaven that way. Perchaunce you will yeeld it rather to be in the North
point of the Needle, which by fome A¢fractive point in the Earth, or in the
Heavens beyond the Earth that way, is drawne downe and caufed to decline,
and it Declining, of neceffity the other South poynt oppofite muft needes be
lifted up.

Your reafon towards the earth carrieth fome probabilitie, but I prove
that there be no A#fractive, or drawing propertie in neyther of thefe two partes,
then is the A#ractive poynt loft, and falfly called the poynt A#’ractive, as fhall
be prooved. But becaufe there is a certayne point that the Needle alwayes
refpecteth or fheweth, beeing voide and without any Arfractive propertie: in
my judgment this poynt ought rather to bee called the point Refpective.

And further if it may be proved, that there is no A#ractive or drawing
propertie in that poynt, the power and action in that poynt condemned, then
of neceffitie the power and propertie, without any external caufe, remayneth
onley in the Stone and after in the needle, being touched with it, having the
fame power and propertie in it, that the Stone hath in every refpect.

Now to prove no A¢?ractive point neither beneath in the earth, nor Heavens
Northwards, nor above in the Heavens Southwards, you fhall take a peece of
Yron or Steele wier of two inches long or more, and thruft it into a peece of
clofe Corke, as bigge as you think may {ufficiently beare the wyer on the
water, fo as the fame Corke reft in the middle of the wyer.

Then you fhall take a deepe Glaffe, Bowle, Cuppe, or other veffell, and fill
it with fayre water, fetting it in fome place where it may reft quiet, and out of
the winde. This done, cut the Corke circumfpectly by little and little, untill
the wyre with the Corke be fo fitted, that it may remaine under the fuperficies
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of the water two or three inches, both ends of the wyer lying levell with the
fuperficies of the water, without afcending or defcending, like to the beame of
a payre of ballance beeing equalie poyfed at both ends.

Then take out of the fame the wyer without mooving the Corke, and
touch it with the S##e, the one end with the South of the Stone, and the other

end with the North, and then fet it againe in the water, and yeu fhall fee it
prefentlie turne it felfe upon his owne Center, fThewing the aforefay’d Declining
propertie, without defcending to the bottome, as by reafon it fhould, if there
were any Af/raction downewards, the lower part of the water being neerer that
point, then the fuperficies thereof,
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And as this may proove no A#fraction or drawing downewards in like
manner the Corke being fo made, that it may finke very flowly to the bottome,
and then taken out and touched with the S#one, and put in againe downe to
the bottome with your finger, if any 4#ractive drawing were upwards, it would
afcend, and come up to the fuperficies of the water, being neerer to that poynt
than the bottome. But I finde by diligent and exact tryall, that it hath no
fuch effect: as in the figure following is demonftrated.

Againe, if you doe fit your wyer with Corke, that after it is touched with
the Stone, it will fwim levell in the fuperficies of the water, you fhall fee it
turne to fhew the true Variation, and leaving the fame in the middle of the
fuperficies of the water, fo long as you lift, you fhall finde that it will not bee
drawne from his place, neyther to the one fide, nor the other, whereas if there
were any fuche A#tractive point as have beene imagined, either in the earth
by vertue of huge Rockes of the Magnes Stone neere the Pole, or otherwife
in the heaven, or wherefoever, by what meanes foever, beeing but the twentieth
parte of the force that the Needle touched, hath to fThew to Refpective poynt,
it Thould of neceffitie be drawne in time to fome fide.

So that upon thefe experiments 1 conclude, that the 4#ractive poynt before
imagined, is no where, nor no fuch thing: and therefore, as moft proper, I will
call the poynt whereunto the Needle inclineth by vertue of the Stone, The
point Refpective, and attribute the whole power of fhewing that point to bee
in the Stone, and in the needle, by the vertue received of the Stone, which
vertue muft bee imagined to bee turned, borne, and depending upon his owne
Center, as fhall be fThewed in the next Chapter.

CHAP. VIL

Of the Poynt Refpective, where it may bee by greateft reafon imagined.
T His Poynt Refpective, is a certayne poynt, which the touched Needle doth
A alwayes Refpect or Thew, and is found by the declining of the Needle,
to bee a pricke in fome one parte of a ftraight Line, declining in this place
or Latitude of Zondon under the Horizon 71 degrees, and 50 Minutes, as the
Figure reprefenteth.
This ftraight Lyne muft be imagined to proceede from the Center of the
Needle, into the Globe of the Earth, Extending, and going Directly foorth,
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both wayes infinitely. But in what part of this Line the point Refpective is, it
is not by this bare Line alone to be anfwered: no more then it is poffible by
one bare Angle to know the meafure or diftance of any place affigned.

And for the finding or certaine affigning of the true place of this point
Rejpective, we muft leave untill the expert travailer have made certaine obfer-

* AHE o ., HORIZON ﬂA

vation of this Declyning of the Needle in other places. For feeing it is certaine
that though in feverall Horizons, the compaffe hath feverall Variations: yet in
any one Horizon the needle Re¢fpectet/i alwayes one onelie point without
alteration, as by travaile is truely prooved. So I Judge, that in his Dec/ining
it keepeth the like order and certaintie in everye place.
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And altho’ the Needle of the Compaffe, by reafon of the weight of the
heavie flie, cannot Decline, as his propertie is, but falfelie fheweth the poinct
Refpective alwaies in the Horizon, as moft neceffarie fo to doo for the Navigation:
yet by the meanes and conclufions, which before I have fhewed, the diligent
traveller having with him a good Magnes ‘or Load/lone, may by exact obfervation
finde the increafing or decreafing of this Declining of the Needle, as the travelle
fhall give occafion.

For I am of this opinion, (and that by great reafon) that this Declining
of the Needle fhall be founde by travell to be great or little, according as the
diftance of the point Refpective, is from the place where the triall is made:
which beeing diligentlie obferved in fundrie places, with the certaine Fariation
of the Needle from the Meridian, therby may bee demonftrated and found out
the true place of this point Kefpective.

CHAP. VIL

Certaine proofes that the power and action is wholie and freclie in the flone,
to fhewe this point Refpective: and in the Needle, by vertuc and power
recetved of the Stone: and not forced or conflrayned by any Attraction in

heaven or earth.

T is moft manifeft in all the works of Nature, or Creatures that God hath
I made, that whatfoever Qualitie, Propertie, or Vertue is found in them, by
Creation, that is to bee holden for theyr owne. And he that fhall, by imagina-
tion or conjecture, go about to take thefe their Properties from them, and
attribute the fame to any other fubject, whereunto they appertaine not: I fay
that man offendeth God much, for not beleeving his Power to be fufficient in
his Creatures.

I will not offer to difpute with the Zogitians, in fo many pointes as heere
they might feeme to over-reach mee in Naturall caufes. But that this ftone
hath wholy and fully in himfelfe, Power, Action, Propertie and Vertue of his
owne Appetite, to fhewe, and to caufe the Needle to fhewe the point K¢fpective,
without any A#ractive qualitic or external caufe of Rockes of the Magnes-Stone,
or by dttraction in the Heavens, or elfewhere whatfoever, it is already fuffi-

ciently prooved.
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Notwithftanding, if thefe proofes may not content, 1 will at any time
required heerein, fatisfie the doubtful, by manifeft Experiments. And therefore
where no other caufe can be probably annexed unto this Stone, the power and
action of neceflitie is proved in it felfe.

And by the Declining of the Needle, is alfo prooved, that the point
Refpective, is rather in the earth then in the Heavens, as fome have imagined;
and the greateft reafon why they fo thought (as 1 judge) was becaufe they
never were acquaynted with this Declining in the Needle, which doubtlefle if
Martin Curtes had knowne, hee would not have judged the A#tractive point to
have bene in the Heavens, or without them, but rather in the Earth.

Now peradventure you will afke mee howe this Stone hath his Power, and
how it is engendred: I am no more able to fatistie you heerein, then if you
fhould afke me howe and by what means the celeftial Spheres are mooved:
but that GOD in his Omnipotent providence hath appointed it fo to bee;
which may ferve for a generall anfwere to all fuch curious fearchers of the
fecrete woorks of God in his creatures. As though his Word alone were not
a fufficiently Decree and law to all his Works: Dbut binding then to fecond
caufes, as a thing of neceffitie.

Thefc curious fearchers out of the fecrets of Nature, further than is re-
quifite that man fhould knowe for his neceflfary ufe, I may compare to //dras,
and wifh them to read over his fourth booke: and there they fhall fee how

- hee was anfwered at Gods handes by his Angel, for his curious Queftions afked

and demanded.

Nowe therefore, as | have before declared, that diuers haue whetted theyr
wits, yea, and dulled them, as 1 have mine, and yet in the end have beene
confirained to flye to the corner-Stone: I meane GOD: who (to conclude) hath
wiven Vertue and power to this Stone, proper in it felfe, to fhewe one certaine
point, by his owne nature and Appetite, and not fubject to any other accident
m [eaven, nor in Earth, but frecly by his owne proper vertue, receyved at
his mighty hands in Creation: and by the fame vertue, the Necedle is turned
upon his owne Center, I meane the Center of his Circular and invifible Vertue,
piercing all thinges, and ftayed by nothing, be it Wall, Boorde, Glaffe, or any
thing whatfoever.

And furely I am of opinion, that if this Vertue could by any meanes be
made vifible to the Eye of man, it would be found in a Sphericall forme, ex-
tending rounde about the Stone in great Compaffe, and the dead bodie of the
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Stone in the middle thereof: Whofe center is the center of his aforefaid Vertue.
And this I have partly prooved, and made Vifible to be feene in fome manner,
and God fparing mee life, I will heerein make further Experience, and that
not curioufly, but in the Feare of God, as neere as he fhall give mee grace,
and meane to annexe the fame unto a Booke of Navigation, which I have had
long in hand.

CHAP. IX.

Of the Variation of the Needle, from the Fole, or Axeltree of the Earth: and
how it is to be underflood.

NOW, as the Needle hath this apparant propertie in Declining under the
Horizon, to thewe the point Refpective: So it is moft manifeft, that as in
Declining it hath property in varying, or departing from the Poles, even as the
point Refpective openeth or fheweth a greater, or lesser diftance betwixt the
fayde poynt Refpective, and the Pole or Axeltree of the Earth. And this depart-
ing is called Variation of the Needle. This is alfo fhewed in the Needle or
Wyer, in that conclufion of declining in the Water, as in the fixt Chapter,
even by the {ame proportion, that it fheweth in the needle Horizontally.

This Variation is no other thing, then a certaine parte or portion of a
Circle, contained betwixt two firaight lines proceeding both from one Center,
which may be imagined to be the Center of the Needle, and from thence both
extending and going directly foorth: One to the Pole or Axeltree of the world,
and the other to the point Refpective, and this part of Circle contained betwixt
thefe two lines in the Horizon, is faide to be Variation.

And further here is to be noted, that alwaies thefe two Lines have two
right Lines, cutting them directly in the Center of the Needle. The one of
them croffing the Meridian, at right Angles in the Center of the Needle, is the
true Eaft and Weft of the Worlde. And the other croffing the line Refpectine
at right Angles, is the falfe Eaft and Weft that the varying Needle or Compaffe
fheweth: all which is fhewed by this prefent figure following.

This Variation is adjudged by divers Travellers to be by equal proportion,
but herein they are much deceyued: And therefore it appeareth, that notwith-
ftanding their Travell, they haue more followed theyr Bookes then Experience
in that matter. True it is, that Martin Curtes doth allowe it to bee by propor-
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tion, but it is a mofte falle and erroneous Rule. For there is neither propor-
tion nor Uniformity in it, but in fome places {fwift and {udden, and in fome
places flowe.

It is {aid to be proportional or uniforme, when in the increafing or decrea-
fing of a degree of Variation, is found one certaine number of Leagues or

VARIATION

Myles, going, increafing, or decreafing, in one Parallel or Latitude, by like
equal proportion, and that if the Variation be doubled, going by one Parallel,
fo fhall the leagues or miles allo. But this is not found to be fo.

For in going from Silly to Newfoundland, which is not 600 Leagues, it is Becau/z the

found that the Needle doth varie more in 200 Leagues, when you come neere

that Countrey, then it doth in 400 Leagues of your firft way. And alfo going /heweth 1h.
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Pole Artick, to Meta Incognita, it varieth more in parte of the laft of the way, then in
1\{;[/{; :Z::: 3 parts of the firft, and in thofe partes it is found to be fuddaine. Further it
by vertue ;f is found betweene the North Cape and Vaigatz very firange, in recoyling and
the fione, comming backe againe to the Weftwardes of the Pole, before it hath fully
pafeth be- gecomplifhed two poyntes of Variation in the compaffe. So that at Faigatz
t:;;”;:’h‘ it varyeth to the Weftwards, as it doth at Newfoundland. And this comming
foundland, backe againe, before it hath accomplifhed foure poynts of the Compaffe, is very
firange, and againft the opinions of all that have before written.

Pedro de Medina (as I have faid in the fecond Chapter) was doubtfull of
the Variation, faying: that if the Compaffe did varye, the fault might bee in the
making thereof, the Wyers or Needle not being well placed: yet hee was a
Learned man, and a gread Traveller to the Weft /zdies. But it appeareth that
he had no more regard to the Variation, then many Mariners in thefe dayes.

For in 18 or 20 years that I haue trauelled the Seas, being daylie conuerfant
with many of them, and diligent in Enquiring of Variation of the places, where
I have not been my felfe, I could never finde two of them in one trueth, except
for the Trauailes from hence Northwards and North Eaftwardes. But I fuppofe
the greateft Occafion thereof is by lacke of exacte Inftruments for that purpofe.
Wherefore I have devifed one very neceflarie.

And further, becaufe this Variation is divers, and is found fometimes to
the Eaftwards, and fometimes to the Weftwards of the Pole, I will declare what
the Variation is here in London, by mine owne obferuation, and in other places,
as I haue groffely gathered of fome Travellers, reckoning, or beginning at the
ancient bound or great Meridian, that pafleth by the Ifle of Saint Mickael/ in
the Agorres: where it is faide, that the Needle fheweth directly the Pole, and
the Refpective point both in one line. But this is not found to be fo.

True it is, that the North poynt of the common Compafle, {heweth the
Pole very neere in that Aeridian, but the bare Needle fTheweth about 4 Degr.
50 Min. to the Eaftwards of the Pole. So that you muft underftand alwayes
the difference betweene the common Compaffe and the Needle, to be at the
leaft 1 third part of a point, and of fome more: becaufe the greateft parte of
the common Sayling Compafles, hath the Needle fet in the Flye, half a poynt,
or 2 third parts, to the Eaftwards of the North, and fome 3 quarters of a poynt,
and others at a whole poynt; and fome againe, are fet directly under the
Flower-de-Luce, or North of the Compafle: thofe are called AMcridional-compayies,
becaufe they fhewe directly the Pole, in the great Meridian: as the bare Needle
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doth, which Meridian muft needs be at the leaft an hundred, or an hundred
and twently Leagues to the Weftwards of the Ile of S. Mickaell

And therefore to write of the Variation of places, by the common Reportes
of Maryners that have travelled Southwards and Weftwards from hence, it
fhall be as uncertaine, as are the divers makings of thefe common Compafies,
by which they haue made their Obferuations. And therefore I will omit it,
and fpeake only of this place or Citie of London, whofe Latitude I finde to be
51 degrees, 32 min. and the Variation of the Needle from this Meridian of the
Pole to be 11 Degrees, 15 Minutes.

And although this Variation of the Needle be found in Trauell to be diuers
and chaungeable, yet at any Land or fixed place affigned, it remaineth alwayes
one, ftill permanent and abyding. And therefore I wifh the Marryner to make
diligent obferuation of this Variation in diuers places, as he fhall Travell, by
fome exact Inftrument for the purpofe. For it may be greatly for his aide,
againft he come there another time, efpecially in fuch places where the Variation
is fwifte, as in thefe North parts. And becaufe the common Compafie is partaker
of this Variation and Declining, as the Needle is, I will fomewhat fhew of the
fundry forts and makings of them, with the inconueniences that may grow by
them, and by yll plats, made by thefe diuers fortes of Compafies.

CHAP. X

Of the common Compaffes, and of the divers dijferent fortes and makings of
them, with the inconveniences that may growe by them, and the Plats made
by themn.

OF thefe common Sayling Compaffes, I finde heere (in Exropa) five fundry
fortes or fets. The firft is of Levant, made in Scicile, Genoiia, and Venice:
And thefe are all (for the moft parte) made Meridionally, with the Wyers
directlye fette under the South, and North of the Compaffe: And therefore.
duely fhewing the poynt Refpective, in all places, as the bare Needle. And by
this Compaffe are the Plats made, for the moft part of all the Zevants Seas.

Secondly, there are made in Danske, in the Sound of Denmarke, and in
Flanders, that have the Wyers fet at 3 quarters of a point to the Eaftwards
of the North of the compafle, and alfo fome at a whole point: and by thefe
Compaffes they make both the Plats and Rutters for the Sound.
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Thirdly, there hath beene made in this Countrey particulary, for Saint
Vickolas and Rufeia, Compafies fet at 3 feconds of a point, and the firft Plats
of that Difcoverie were made by this Compafle.

Fourthly the Compafle made at Sevill, Lisbone, Rochell, Bourdeaux, Roan,
and heere in England, are mofte commonly fet at halfe a point: And by this
Compafle are the Plats of the Eaft and Weft /zdies made for their Pylotes,
and alfo for our Coaftes neere heereby, as France, Spayne, Portugall, and
England: and therefore beft of thefe Nations to bee ufed, becaufe it is the moft
common forte that is generally ufed in thefe Coaftes. And againe, it is faide,
that the Middle hazard is beft.

I fpeake thus, becaufe there are fo many fortes of thefe Compaffes different
eache from other, as before I have declared. And the Mayfter or Maryner
Sayling by thefe Compafles of fundry forts, may thereby fall into great perill,
and the reafon is, becaufe that of long time thefe Compaffes haue been ufed,
and by them the Marine Plats haue bene defcribed of fundry fortes, every one
according to the Compafle of that Countrey.

If then he take not the Compaffe of the fame fetts or making that the
Plat was made by, then his Carde or Plat will Thewe him one Courfe, and the
Compaffe when he thinketh he goeth well, will carry him another way. And
thus, when he thinketh to fall with the Place that his Carde fheweth him, he
fhall be as farre wide, as the Compafs he hath Sayled by, is different from
that his Plat was made by.

This is the ground and caufe of many inconveniences, which is now too
late to be generally reformed: Therefore I wifh the Mariner to have a great
regard unto this, as a principal poynt in Navigation, and not to Sayl by a
Compafle of one parifh, and a Plat of another: I meane that they have a
refpect, as near as they may, to Sayle by a Compaffe of that countrey, where
his Plat was made.

Yet many there are that ufe our Compalfle with Zevant Plats: but I fuppofe
without good Confideration therein, they fhall make but wide reckonings. And
this hath bene fufficiently of late experimented, by our Mariners that have
uled Levant.

Peradventure there are fome will fay, that he knoweth a good Compafle,
if he fee it; I fay the Compaffe may be good, and yet not good for him, except
his Plat be agreeable: As for Example: A Zevant Compafle is a good Compafle,
to ufe with a Zevant Plat, but it differeth from our Compafle halfe a point
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more Eafterly. And others there are of Danske, that differ from ours 1 halfe
point more Wefterly, and yet being ufed in their kinde, are good Compafies.

And therefore I conclude, that generally the beft Compaffe is this forte
fet at one halfe point, becaufe the major parte of Compaffes and Plats doth
not differ from this above one quarter of a point: except the two abovenamed,
Levant, and Danske.

I have heard many fay, that have travelled farre to the Southwardes,
that the Compaffe hath feemed to loofe his Force, and to waxe weak and Dull.
I judge the caufe is not by reafon of the farre diftance from the North-Pole,
but rather by beeing long abfent from the Stone: for not being touched or
refrefhed therewith. And againe, the Pinne that beareth the Flye, may be fo
dulled with long ufing, that the Flye is as it were ftayed, .that it cannot play
as it would, if it were fharpe.

Therefore, if you make it fharpe with a whet-ftone, you fhall finde it
remedyed. And alfo when you finde it light, or too Tickle, you may dull the
poynt of the Pinne, with the leafe of payr of Wryting-Tables, untill you may
fee the toppe thereof: and then the Compaffe will be better for a high-Sea.
And thus by fharpening and dulling of the Pinne you may make your Compaffe
fitte for all Weathers.
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OF THE VARIATION
ofthe Compafle, or
M agneticall
Needle.

s Wherein is Moathemati-

) cally shewed, the manner of §

the ohferuation effeéts,and ap-
plication thereof,made
by w. B.

dwelling at S, Magnus
Corner, 1596.
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Mariners of England.

¥ Auing oflate gentle (Reader) receiued
6| from the expert Artificer,R obert Norma,
| hisbooke entituled: The new Attraftiue
] (who oftthe great good wil & affection he
i Uik beareth,hathartribuited in his dedication,
Ll thaew hichdaskaewledgnot tobe due)in
the whichamogt other diuers vertues & properties ofthe
Magnes ot Loadftoe, he entreatéth of the declining of the
Ngedle touchedtherwith,from the plain of thi Horizon,
(a matter nener beforefonnd or writte of by any.) Forthe
further behoue & benifite ofall trauailersand Sea-men, I
took occafic ro enlarge the fame withthis difcourfe of the
Variation of the Compafle , whereinIhaue handled the
whole vatiety of that {ubie&,both pradtically, and Mathi-
matically,to the end I might partly fatisfie both the vulgar
and alfo thelearned fort. For knowing the variation of the
Compafle,to be the caufe of many errors and imperfeéti-
onsin Nauigation,and perceiving thatal thofe that haue as
yet gon about to giuerulesin thatart,haueleft this (being
aprincipall point,and euen the ground ofall thereft) vn-
touched, or atlealt{o {lightly handled the fame,that little
or no benefite could be gathered thereby: I haue heerefet
downe the fundry waies to obferue the fameatall times &
places,that the inconuenience beingknown, might be co-
fidered off,and auoided Wherin,althoughmy chicfeRin-
tent hath been to pleafurethofe that fhal haue occafion to
putthe thing in pra&tife by their owne tramile and expe-
rience,yet becaule fome oftherulesare deduéted from the
A2 fountaines
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tountaines of the Methematical Sciences,and wrought Ly
the Doétrine of Signesand Iriangles, which maye fecmie
itraungein our Eaglith tongue, & wherwithfew Sea-men
arc yetacquiinted,Imay fecme to haue mifled ol my firft
gondmeaning but I wold wifli the to choofe that which
1splainand conformableto their capacities, & n:ike their
profitthereof,and for therelt vaderfland,that ot fuch ob-
feruationsas theythiemfclues cannot prefentlyapply to the
purpofe,by . .hers that arc throughly inftruted n thele
Mathematical fuppurations,or by themliclues when they
Ihalattaine to the knowledze therof, miy beiaferred fuch
effcCtuall marter,asisby thele rules & precepts pronufed.
Wherfore I would haueal Sea-mié to vie fuch diligence in
theirtrauails,thatno oppo:tunity be omitted whe,or wher
any obferuatic; may be made,either for the vasiaud,or li-
titude of places, or any other neceflary point incident to
Nauigatinn, & therolto keep continuall notes & memori-
al-For thefle obferuationsthere ncedeth notmany trouble-
fome inftruments,oncly for the variation, the new inftru-
mentinthe end of this treatife I preferre beforcall otlier.
And for elcutions,aplains Aftrolobe exaly made, & a
crofle flattearefufficict.. The Globeweralfo a very 2ood
&neceflry inltrument:for Lelid=s many pleafant conclu-
fonsthatmmiy betried by itatd «hhishrenvery muchithe
ronceits: ivr v derffanding disers unportit points,bur i
is too troubicfoe’or otherwile not fit for euery Matriner)
to becaried to the {ea. V nto the which may beadded the
Topographical inflrumct,fortakingofaiflices, 8 making
defenptions vpothe land. With theleinfliuments,and the
failing compas and Manneplate,(+luchacalwaiesto be
vndertood the prmapal and moft necellarie inftrument-
for Nonugatio,forby themonly any voysge may be mads,
Lutwithout them ne. Nizatuon can beperformed,) the

* whole worldemay be tranaled. dilc suered,and diferibed.

T hefearef{uflicient fora perfcte Mariner,and more then
thefe wer (upclﬂuom,rmf;' thernaning glafles,leads,lines,
and
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and fuchlike appendances,of other excepted.

But to haue all thefeinftruments,and not to vnderftand
the grounds how to vfethe,werea great vanty, Therfore
1 withal fea-men & trauailers,that defireto be cunning in
their profcfsio,firlt to feck knowledge in Arithmatike,&
Geomatry,which arethe groundes ofall [riences,and cer-
tainarts, of the which ther 15 written in out Englifh tong,
fufficient for an induftrions & willing minde to attaine
to greatperfection: whereby hee may not eacly ivdze
of In(ttuments,Rules,& precepts giuen by winer,butalfo
beable to correét them, & to deuife new of humfelf. And
this not onely in Nauigation buzin al Mzchanical Scien-
ces. A by the ftudious pracife and exercife in thefe Arts,
haneatcained to rare & fingular knowlede:In Architecs
ture Vitruuius the Romain i painting that famous Ger-
inain Albertus Durerus:andin building of fhips,Mathew
Baker our country-mi-&othersin other faculiies,as they
Faue bene moft (kilfull heren,fo hauz they excelled . Ha.
ving thele helps & groundes,witlithe inflruments before
fpecified.a Mutmermay be able tomake deferiptioinplae
fthe coaftsand countries, & of thebanks,rocks,& fliolds
in the fea,with the depths,& other neceflarie notes obfer-
ued ia his owne trauails, perticulerly & efteQually accor-
dinzvato the uehiweluciis the clivef~ftpart reqaured ina
pcr}c& Mariner.) Andnotbe alwaiestied to the reportes
of other,or to the Portugale,or fpanith Marin plats,which
sre made by the cird-maker of thofe countries , men that

weno traunlers themfelues,but doc al things therein,by
information, & vppon the creditc of others, which onely
committo memory the forme & maner of the Sea coalts,
with making fome few notes of the lying of one place fro
another,which can neuerbe (o perfet,as the defctiptions
that are made vpo the prefent fight and view of places,al-
beit hebeneuer (o skilfulland canning ,t! a fhalfo carrie
the fame by memorie.how much les the by the vaskilful:

by this incas P card makers fec down they know ot what,
1 as
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asmayeappeire by the delcriptions of their owne coaltes,
which ave verie grofly and voperfeétly done, whereasthe
mrin Plats onghr to bedefcubed by fuch as can gine rea-
{on,& lhew obleruation of euery periicularitie contained
in the fame,alwell ior the latitude of places,astheiying by
the compale of the Capes,Head-Jandes pointes,llandes,
Baies,Rocks,Sholds,&c.one from another,and the diftan-
css between themn. The errours of thole deferiptios, I may
aotattribute to the card-makers,bur to the vaskilful fea-
men of thole countries,for if they were otherwife,as they
haue beenaccounted the moft skilfull of the world, thofe
errorscould not haue cotinued as they do:tru it is,that for
+heirgreat trauails,they haue been worthily famous aboue
all other nations,till nowat length our Country-man Sir
Frances Drake,(or valarousattempt,prudent proceedings
& fortunat performing his voyage about the world,is not
oaely become equall toany of them thatliue, butin fame
farre furmounteth them all.But thofe card-makers,3nd al
other that colleéteand gather Hydrographicall , and Ge-
ographical deferiptions of other mens trawails oz reporis:
as their paines may be great,and deferue due comendati-
ons,{o their doings may bring comoditie diuer(ly.And in
this behalf Abrahamus Orteliusin his Theatram,hath de-
ferued immortal! praife,for coileting together,and redu.
cing into one commodiousvolumne, the dyuerfe Plats and
deferiptions, made by diuers & {undry men.Bat among(t
al thofe that haue made Geographical deferiprions,I canot
alitele meruelat Gulielmusoftellus,who being a famous
leacned man,a greattrava:ler and Colmmographer,& deane
ofthe Kinges profeflors in the Vuiuerfity of Paris , in his
vnierlai Map, An.1 5 8o befides that,itisgenerally hand.
ledafter fuche 2 veofeand confuled manner,thatie might
feeme rather vo haus come from: fome rude vaskilfull, the
from lvm % famousa Doctor, hathallo in the imagined
Countaies sbout the Norrh Pole,fo cortupted it wizh nis
fond dreams, & fataftical inferipiioas,attributing to thole
{
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fuppofedlands,diuers people,as the Georgians & Hyper-
borians,andafsigning there to bee the higheft hilles ot'the
world,and the people dwelling on them,to hauethe cori-
fusall light of the Sun,Sueta, Zem'ia found by the englifh-
men,An,15o.the holy Land,the placc of thechieteft fa-
licity,the Hiperborea figlds,& therfore the felicity of the
Moluccas,with many other ridiculous abfurdities: That by
the grofe errors of this learned man in thefe matters, Tan
taught,that whatfocuer fame goeth,oropinio is conceiued
of any man for profound learning,and fmooth delinering
of their conccits,cr whatfoeuer great promifesare by the-
felues madein thele artes,to jugde of the according to the
worksthat come f10 the,& not otherwife to be deceiued .
Forauoiding prolixitiein this my Prefaceto fo (malla
volume,I referretheegentle Reader,to the worke it felfe.
Yet by theway it fhall notbe amiile,thatI comend vato
ou the Tableof the Suns declinatio(or Regiment)made
by R.N.whichis calculated forthe prefent time,& diffe-
reth not from the truth in any placeabouc oneininute,
wherasinal other hetherto made & extant,there are great
errors. Therefore,fuchas otherwife cannot from time to
time calculatetheir declinatios,according to y placc of the
Sunne to be giuen by the Eobemerides,and tableof decli-
nation of Reinholdus,may boldly v(e thisregiment forzo
yeares,without any {enfible error,And fo wifhing my tra«
wailes in this treatife,may do fuch good as I meanr, I
commit the fame to your gentle conftructions,
& your {clues to the Almightie.At Limnc-
houle the 26,0f September.
Anno.tg 8 1.

W litar:s Borough,

A 4
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€ Of the Variation ofthe Com.

pafle or magneticall Needle.

Chapter. 1.

3 HE Variation of'the Needle or
y CompafTe, {5 poperly the Avke of
(Y= the Beyison contained betveene

A8 the true Jperidianofany place, ¢
D 7® the dPagneticall Peridian of the
| A8 (ame, anbis dbenominated fobee
& Calerly, 0, TWelerly, accoding
= te the pofition ofthe FPagneticail
fDeridian to tye Caffwardese; Wiekivardes of the frue
sPeridian : dnd map be accounted either from fhe Poyth
parte,0; the fouth parte thercef,but bpon oppolite vaints
(¢ bath contrary denominations, _

The Magneticall M:ridian, ig fo be briverood a greaé
circle paling by the 2 enith anv the Pole of the Magnes,
Deuiding the Vozison inta two cquall parts crofing the
fame at oppafite points : which interfetions oz croMinges,
are fhewed buthe Neocdls, 02 Wwiers of the Tompas, tous
thev with the Mugneso:the l.oadttone ,

Lhe Azimut!i of the Dnnneis a great cazele,pading
by the Zenith, andthetrue place of the Sunne ; crefling
the Dason at right angles inoppaGte points,and iui.
ving the (e intotWwoequall partes, and it i (aidve tobe
giugw Wwhen tye vifaunce thevesf front the true sPerdlan
8 knotone.

£ he dsimuth ofthe Hunne vppon cquall elewaions
i fogenoonee; afternoone , aue equail dilfannces from
) steas gporintan, fothat the midsle point of the Wwhole
Biffcreace of any tive Asimuths oblerued voon cquel eler
natisns in fo o ae 83 afternmne,is the true P erid.

SCHis iffzvence of Asimuthe,is ford von the Jnuru;
men

1168

Ofthe Compaffe.

ment of Tlaviation,bp adving toacther the Lrariarions of
the funs Mavdstor,at cqual eleuationsin the fojenanc ant
afternoone, he balfe whercofis the diffannce ofthe 3-
imuths from thervus geridian : the twhich comparet
Inithesther of the fame Glariationg of the fimes Havoe,
the mf¥erence all bee the Wariationofthe Reedle, froms
the frue SPreridian,

D1 els fubtroaing the lefler variation of the Sunnes
fhavotoe, from the areater (at squall eleuations) the halfe
of the remnainer Hall vee the true TAariation of the Péedls
from the gPerivian,

Wt the Asiinuth of the Dunne being othervife giuen,
anbd the Uariationof the Havotw likewilz giuen, the diffes
rence bettwesne then,is the variation ofthe Peedle,

The Variation of the Sunnes thadow,  call ths B
risontall diffaunce betweene the Asimuth of the Hunne,
and the Pagneticall civcle, Whicharerepaelentedin the
Anrument,by the Hadotve ofthe line,and the D xdle,

8 %



Ofthe Variation
The fecond Chapter.

The manner how to vie theinltrument
of Variation.

A Y& you mulk place the inffrument bpon
| forme Kmlc,o03 other thingthat i flat,fo ag
\ ‘, it mayp Eano leuell, ¢ the Plunniet in the
VL Dtandsrd which isplaccdat the Nouth
end ofthe fired Flie,mayp fali perpendicus

i ==l [qrlp, With the line in the (ame Dtandard.

¥ ou muff baue regard that in remouingthe infrument
*0 the funne ashee goeth about it may alwapes Kanve 1es
uel) 54 afozelaid,

PBou are thento confider, that the Eringthat reacheth
from the fouth parteofthe InSrumenttothe top of the
®anvary, is the chietef Ering to giue the funnes (Hidalwe
ohich mufk be fo virededby turningthe Inkrumentes
& outh five to the Dunne wards, that the Mavolve of the
(amte miape fall directiy longt bppon the lyne of (outh and
foxthinthe fred Flye,fozit ought not to crotle 0} Decline
from the fame pne tn any part,but ifit do,poumuft (ceks
torefoame it,by fefting the Tandard moye vpaght,0r ree
ntouing it af the fouth cnd.

hen muf you allo fec, that the Krimgthatis (ultnet
to the hoope of X3:aflt that inuironeth the fired Jlye,mag
bee fo placedthat it agree Tulily iniththe GHavowe of the
foamet lprie, and the lpne of (it and Boxthin the fixed
Flie,in fuck oatthat beth the (hadotues may be zs i were
pivden in the (ain line of the 57 lie:whieh peu map baAptly
by turning the (aidhaope ,and remoci ity ths fame org a
gither (ive of tt, &8 you hall fee caufz. ‘

The InErument being dulp placet in fopmte aloze(uld,
it Differs nothing from the Compale of  Ulariation, but
anelpin this point, that whereas the Flic of the compale
o7 dartation,ig feturned by bertue of the a@agnr@mll

u&.\g’-,

Ofthe Compaﬂ':,

fwicrs, that the Motk poind thereotvooth hetve e Pale
ofthe APaghes,o0s line of Wariation, In this Inlrumen?,
the Hoxth puint of the Meedie dooth (upplie that, Whicy
the Noath paintofthe compalec Mould voo. And the Noxth
pointofthe Flic Whichis fired in the bottonte of fhe In-
frument, dooth altwaics aunfivere to the Mavetoe thal
the Bunne giueth,

The third Chapter.

How to finde the variation of the Needle or Compas ar
any place,the cleuation of the Pole, and {cituation
of the Meridian ynknowne.

g Pen pous fwould obferue the variation in
A/4 any place,poumuft begin in the fozenne
7 the fooner the better,andfhe nioze cffetus
/0N L may pour obfernations bee, deoe thus,
7 Take your ffrolobe, andoblerue bis
Ige the beight of the Lunne,fo; your mos
eale it fall be beff foz youto note the fame, tohen if agres
eth fo be tulf bpowa degree, Wwithout any confideration of
riinuts, 02 fradions,andar the infant of the iame height,
turne your inftrument tothe Dunne , (o asthe (havgive
sfthe lines, may fall iufly vppon the ling of the fouth an
no3th in the fred Flie,

Then, when the Needle dath Kand,leoke divcatly suzt
the Noxth pointofthe Needle, tohat degree and fracion,
{if there be any) doth anfiver bnto P (ame i the fyed fic,
that is fo fap, halue many degrees it is from the Nothof
£Be fived IFlie, Wwhich pou MHall note diligently, and maye
fiy,that fo manydegrees, ¢, isthe bariationof the Deneg
(havoiv from the Noxth, as the Nouth point of the Flpis
from (he Doath point of the Needle, either Caltwards oy
We&‘ma’rus as yor hall finde the fame, Thusmey yeu
eblecucdiners tinics,bpon fenerall degrees of the Suns

glguation




Ofthe Variation

clepation. And lke as pou do inthe fozensone, o muftyou
afo obfevue the @unnes eleuation in the affcrnane bpon
the fame degrée of height,and ioith the fame §de of the As
ftvolobe ant Invex turned totvardes the (unne, asit toas
i £he fayenone (fo; auoiding of crrourthat may bee inthe
nGrument) notingat euery height, tobat you finde the
bartatien. And twhen the Dunnc conumeth o the ¢Peris
piam,it (hall ve good that pou exacly obferue bis eleuation
opon the fame, foy knotuing the truc latitude of the place :
ail tohich vou fhal! fef dotong in fograe fallotving,

_ Example,
Ta Limehoufethe fixceenth of O &o-
ber, Anno. 158c.

rorcuoone. >Attcmoom'~.:
E |58 5  (E& 2o
: - D..g - : -~ (3} :.:
bt . R I-.l
5 |segfy|s, |B2ed, 558
avle oo (<A [~ fe] - 0 w (=1
dcloeyYCs|dag|oeyem | ovna
= glz 3 : 3 = g - g C u = B ™
3|5 05T & b S 31 85 0
Sl3oETL |33 |2 oETe | 27
g L8 L UG | 89N >R 3] = 0L
& 3860l | U Nuo»%'“"'s
D |>EZ2Z2 'D >EZZO (> Z
Deg.|Deg. |Min. |Deg. | M. |b-M
17| g2 3¢ | 17| 3o o 11 174
i8] 5o 8 |18 | z7 45 |11 1y}
19| 47 30 |19 | 24 30 |11 30
20| 45 o© 'f"o | 22 1y |rr ezt
21 | 42 15 [z | 19 30 It 227,
| 3 B T
22, 338 [e) :2_; Iy 30 jII Iy
23 | 34 42 |25 | 12 o |11 20
3, ~ T
24| 29 35 l24 | 7 o [1t17
. : —
P25 | 22 20 | 2§ (FroNtow.c.8|11 14
1ne
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T he clenation of the Sunne vpon the Me idian.2 5.d.
8".the declination 12.d.30”, whichladdeto the elcua-
tion,becaufe the Sunnac hath fouth dédlinaiion, and theiot
amounteth 38.d.28". theeleuation of the equinotiall,
thewhichI {ubftra& from go, d,the reftis s1.d.32’. the
cleuation of the Pole Artike. )
fpoto arc you to confiver,that out of the greate Tlartas
tion of a favoive bppon anp degric of the Spunines tleuas
tion,is to be takenthe lefer ofthe fame degrees eluation,
fohether it beein the foyenoone o} afternoone (except the
fame Daviations bec both one tway from the oty of the
Pavle,which thenare to be abded)the balfe eftheremats
ner,is the variation ofthe Peedle,0; Compalls, fram the
Pole o true Perivian.

Inthe fozner sbferuations, ¥ vo finde the greatef ba-
riation in the fozenoone,fo2 at 17..sleuation.the pariatid
i8 2.0.3 5./ from fRosth to TElelf: Anvat the lame eles
uation in the fozcnne , ¥ fude the bariation to bee but
30.0.0.".from Noxhto Calk. § take the lefler out of £he
greater,and finde remaining 22.0.3 5./, the balfe thereof
i$11.0.17... @omuf 3 fap tothe Pole Articke , and
true SDevivian line that padeth tothe pole bysur Zenith
at London to the G@ieftoards ofthe Doth that the il
sle heweth. @uvthercfoze the RNeedlgo; Tompas paricth
from the true noxth, 1 1.0,17./.5 tathe caltwardes.

Alfo at 2 5.v,cleuation in the fazenaie,the variation is
22 .20 /froim Roxth to TWed , at the fame cleuation in
the afternanc, toe dariation is.0.v, 8./from Noth fo
TWe®, Moo becauls the variations are both one Wwaye,
(tbatis tathe TTL2twards) 3 a00¢ them togcther(and fo
ought pou toBae,as often as pou finde the vaviotions foto
agie)# § findothat they amount£022,0,2 8'the bhalfe
thereofis 11,0.14. 1)ich is the varfation.

Che bariatiors of the Néedle 02 contpas by the lozmur
obferuations,ars fct out folvardes the right hande againt
guerp degrees cleuatia,and canferring themailogether,

3
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Ofthe Varation

3 oos fnde the true baration ofthe Peedle 0 dompas
af Limehoulets be about = 1.d oz v:.d.; Whichis & point
of £3e Compatle fulf o3 little moye, Bethatina Compas
fuhcle Wiers ave fef diredly Brver the Gotnze de Luce,the
Freathanobp Telel, and Donth and by Ca poirtes doo
e che frue GPerivian,

The elemation of the Pole,and place of the Sunne, giuen,
how vpon the Globe,tc find the variationof the Nee=

dle by any one obfcruation,either in forenooneor af-
Lermoone-

The fourtk Chaprer.

T —
ST
2 ) g

R the foymer Declaration,the arely toaye
RISt Lo trie the variadion, ig by compariig of
iy | the feuerall cozrefpondent obfruations
£y | ofthe Dunnes slenation tilhe fozenoene,
ey | With thofe of the afternoone, iofhatif the
SRl Syunne Hould be obfcured,0; by any other
ocrafion like obferuation cannotbemade inthe afternooi,
then the fozmer vule giveth nof the defived purpole, Thete
fo2e 3 thought go oo Hhelw, hotweby anis one obferuation
i £hs fuze oy afterioone,fhe sleuation of theidole ¢ place,
of (he Sunte giuers , pou imap knotue the frue Peridian
and the dariation ofthe néevle fromhe fame inany place
Which thiny mayp be dore and aptly denvontErated bpon §
Dlobe,but molt exacly caleulated by the Table of fignes.
o finde euithe bariation bpon the Globe,pou mulk
furft fof your Slobe to Eande duely accozving toths eleuas
tion ofthePale at the place p2opoled. Lhen feckein the
Eshemertdes,fog the trne place of the &unne that bay,and
note if tuith lonte (mall pyick i the Esliptick of the globe
dnvplacing the Duadant of altituve 03 moueable vertis
tall, af the berticall paint o) Zenith, take the zleuation{
]

ro
[N

Ofthe Compafle.

ofthe (unne oblerued by the A®rolobe azather Fnfiry-
mentat the tirme popofed, and wote it iutlye vppon the
famg Nuadant of ultitude, Lhentarne your Slobe any
Muadzant towaros that parte of the Pozison (hat the fun
Awas i at the time of the obieruation, tyll the pyicke you
mabe o3 the vlace of the funne inthe Cclipticke,concurre
anv agree tully Wwith the elsuation marked tn the fapde
Duanant of altituds : (0 Hall poufee the Nuavant Hhew
pou bppon the Pogison, the Asimuth and vifance of the
funne fromths true gperivian of that place , Which you
Tail compare With the vaviation oblerued Hppen the Ju
Ersment at that inlfante of the Dunnes elenation, Ind
if theg agree and cencurre tuf,then Mall you be in the true
and comnion dPerivian, WhichGeiveththe JPole of the
0zi0, any Poleof the Magnesog Load(tone. i5utif thep
Differ, pou 1t (ubvac ths leTer from the grrater,the res
matiier (hrweth the Tariation, And ifthe viriation bpon
the wulewn nt 2 geeatzr then the trive Difance ol the Av
simuth from the SHoridtan fouid bpon the glove, the fame
fucplisisto ve aveounted (07 bariation : bpon the confras
‘vie 1D ofthe JPeridian: ifit be leie, it isto be accounted
onthe fame fide of the sPeridianthat the bariation is tas
ken, Wwhether 1f bein the fazenoone o2 affsrnoone, Lhyps
paiecept nedeth o further demoifration,then the infrus
ment it (clfe,thc Globe T meane,

ABut faz erample of the Wwoyke, F Cake the firftc oblers
uatiorr, inthefoymer Thapter (pecifien, made af Lime-
houle, the firteenthof Detoser, 1580, in thefozensone,
tobich is 17.0.elcuation ¢ bariation y=.0.35' from foyth
to WBQ‘. N

Fi® 3 fet myp Globe af 51,0,327, forthe eleuationofthe
Pole.Deconvly, J takethe place ofthe Bun.2 0.55".m.
and notet bpon the Cclipticke. Lhirdly, I nofe Lpon the
Ruadant of alfitude, the elenation of the funnc. 17.0.
fLHis vene, Y mooue fhe quadzant of altitude totvards the
Caft of the Doizon,am ;grnz the Glabe till ths paicke tn

. the
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the Cclipticke foy tha place of ths Dunne, doagree iuftlic
toith the eleuztion noted vpon the quadzant of altitude, 2
findthe true asomuth Hewed by the fame quadzant bppor
the Barison to bee neerelf,about 4. 1.; fromthe Perivtan:
and confecring the fume With the bariation found bppor
the tnrlrument §2.8.3 57, 3 finde the 0ifference 11 .1y ”
andbecaufe the obleruatisiis notedto be inthefozenone
fromthe Moxth tothe TWel, o0y &outh to the Caff, unt
the bariation bpon the Ynlrument greater thenthe aji:
muth feund onthe Globe , I accountthe (ame fromthe
$Roath tothe Call, 03 from the fouth fo the Vel . o 3
conclude the variation at Limehoufe tobe abouf 1 1.5 from
Rothte Cak,0; fouth fo TWel, '

Howto finde the Variationby Arithmeticall calculation
ypponany oncobferuation in the forenooneor af-
ternoone, thelatitude of the place, and declination
of the Sunncbeing giuen.

Thefift Chapter.

e J| pared withthe bariation foundinthe Iny

: : Frument, the viffcrence is the Wariation
of the Reedle, Foz attaining ofthe (ane arke: Firk it(s
necefavic to haue the arke of the Cquinodiall betesne
the funnc at the time of the obfcruation,and the meridian,
tbich arke is thus found,

SPultiplicthe Agne of the Dunnes Beridian altitude
fo2 the day p2opofed by the whole igne,the p2odud deuide
by the figne of the. cleuation of the Cquinodiail (02fhe
complement ofthe latitude) the quotientis the bearfed
Kane 03 Hart ofthe Demivinenall avke, twhich zeuu)atu

note
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wote oy the firt number,

Lhen againc multiplie the Fgue of the funneseicnys
tionaf he time of the obferuation,by the Wwhole figne,ans
the psoducte deuine by the Bgne of the eleuation of the G-
guinogial the quotient fubtrac from the mnnberyou Gr
nofed,the rettis the Berlev figite of the aviee of (he bifauce
bettocene the funne and the Perivian in the paralsll
ghat it i3 tn fo2 the time propeled,in fucl parfzs as the (e~
mibiameter ofthe Couinodtiall isthe wwhole figne : but i
ip neceffarie before you apply it any furthysr, to revuce i€
intofuch partes ag the femidiametor of the ravalellic the
Whsle figue,which pout map dse thus : Hultiply this re-
mainer by £he 1hole fgae,thoppoduet deuive by (e Ggne
:ftbe ttompfltc;mnt Gf! tzilz Declpnation (fwbich ia the femyps

lameter of the paratell ) the quotient is fbe vorfey G
ingg paopationall partzs. ; il IRn
is Derfed Kgie thug vebuced and rubfracen 5
fhole figne,icaueth the fecond right Ggn, mbitbigx‘l{)bai
fizke in the Tables of Egues,and thereby finving s arke
pou (Gall fubiratte the fac from the Duadyant o 0o, B,
the rematner i the arke ofthe fozeaiv paralcliafthe fim
fobich isanliuerable o7 cozelpondent i e giesany mg:
nutes,to the arke of the Cqutnodiall that pou fecke The
veafon of the pecept is this, ’
. Astherighefigne of the eleuation of the equino &ial,is
in proportion of the right figne of the meridisn altitude of
the funnc or any ftar : {o is the whole fiene, to the verfed
figne of the femidiurnall arke, Andaga?n,as the righe fion
of the meridian altitude,isto theright figncof| the‘zlcua?i-
onof the fun or ftar at the time of the obferuatio, fo isthe
verled figae of the femidiurnal arke of the GGme.tothe ex-
cefleor giﬁ'crer;cc between the (ame verfed fione and the
Vcrgefd ﬁéDCBOF the diftance from them :ridian?
82 the better bnderffanding ofthe paemifos
(et nqwne thig fignre fellotving , a'm? nﬁ'a; the ii;aangra ‘g
confiver of the famg With the +. Pro,of t9e 5,9f Luchde.,
1B 2 Ler
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LF: AMT, beethe meridiancircle. BDQ _the com-
smon {eQion of the meridian, and Equino¢tiall theyr
plaines,which is alfo the diameter of bothcircles.
ADT .the plaine of the Horizon,LHP.the paralell of the
Sun, whichis defcribed vpon the center F-at the diftance
FL.which is the fign of the complement of the dechnation
AB.thearkeof the elewation of the Equino&iall BO. the
firftright figne thereof AL, thearke ofthe meridian alty-
tude LX. the figne thergof, AN . ihe arke of theSunnes
cluati

Ofthe Cotipaffe.

eléuation at the time of the obferuation. NC. the figne
thereof BD.thie whole figne in refpeét of the former arkes
and(ignes LR the Semidiurnall-arke of the paralell. RS,
thefictt right fignetherof SL,the verfed figne of the fame.
LI,thearke ofthe Sunnes diftarice from the Meridian IK
the fieftright figne thereof, IG. the fecond right figne
whichis equallto KF, KL thevearled figne NE, whych
isequall toKS. the difference of the twoo verled fignes,
Ls. and LK, LF.the wholefigneinrefpe@ ofthe arkes
and fignes ot the paralell,

NowasBO,istc LX.foisBDto LS, AndasLX, to
N(E:-fois LS.to NE.Or elfezhus,AsBO.toNC.(ois BD to
NE.

Example.
The 16.of O&ober 1§80.in Limehoufe,
The eleuation of the pole Articke 5 1,d.32 /. The decli-
nationofthe funne 12,d,30’. The eleuation of the funne

ebferued in the forenoone.17.d,0’. The variation ofthe
fhadow vpo theinftrument ¢2,d,35 '.from northto weft,

38,28" 90.67, 25.58’.
BO. BD. LX. LS
If6220y5.3iue 100000.—~—=then 4378 4., giueth 7¢386-
38.28/, 90.0". 17.0%
BO. BD, NC. NE.

Againe,if 6220¢,giue 100000.2937.fhall giue 47001,

Now out of LS. —70386.
takeNE——47001.
ReftLK.—2z3385.

Thenif LF. 97629 ,the figne of 77,d.30”.the comple-
sment of the declination,giue LF, 100000 then 1K.13 38§

giuethIK. 23952, the vearfed figneof the Arke ILas his
B3 due
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dueparte. Thefame fubtrated fro LE.100000.:he whole
figne,ieaueth KF. or 1G.76048. the fecond right figne of
thefame arke, whichis the firft right figneof the arke IH.
whichaike you ihall findein the Tableoffignesto be4g.
d.30”.2.4".the complementwherof to thequadrant is 40.
d.29".36"- the acke IL.ofthe paralell betweene the fun
& themeridian, whofe corefpondent arke in the Equino-
&tiall s the arke thar was fought.

Potoe baninyg ¢hie arke of the Cquinactiall,you mult
100;ke as followeth.

g ultinlie fhe fgnetherof,by the Ggne ofthe comples
went of the veclinarion,g veuide the produd by the whalé
Ggue , thequotient (s the Gane of an arke confained ves
foeene the funitte and the Peridimmaking right angles
it the Perivian. This fighe multiplye by the hole
figee, the paoduc deuide by the Gghe ofthe complement of
the Dunneseleuationat the time ofthe obleruation, the
quotient haibe the Egne of the arke of the Vn2izon contais
ned ket oeene the Asimith ofthe Bun,and the §Perivian,
tobich is the avke that tvas paopolsd to be found,

I._A E¢DHNP. beethe Meridian: DAK. . the Horizon.
<EAN, the Equinc&iall, M,-theplaceofthicfunnein
the heauenacthe.time of the obferuation, LMO. the pa-
ralel,HMBthe Azimuth orverticall circle pafsing by the
Sunne, A MG, agreatcircle imagined to pafle by the
funne, andto crcflz the meridianat right angles, 144P, a

reat ciscle pafsing by thepoles of the world,and placeof
the funnear the time of the obferuation,commonly called
the circleof houres,or circle of dedlination.C M. the fouth
declination of the furne, MP, the complementtherof to
the quadrant, /G, the arkebetweenethe funneand the
Meridian ofthe former imagined circle, A 34GA£O.the
Arbeofthefunnes paralell, EC, the corre?:ondcnt arke
of the Equino¢tiall, which are giienin the former work,.

MB:.the Elcuation of the fnne at the time of the obferuas
tion

Of the Compafc,

tion. MH. the complement thereof. BD. the Arke
of the Horizon intercepted betweene the Azimuth and
the Aeridian , whiche is thething requued 10 bee
found.

In this figure the Keader is (o confiver the hanner of
the fphericall triangles,and to compare the ignes of theix
fives,accozding tothe dodrine of Copermicus, in the 14.
Chapter of his fir® bwlie,§ of Regiomontanus,his2 § and
27.3p:epofitions of his 4.books of friangles.

AsPC, is to CE,f0is P M,to MG, butthree of them are
B4 guen,

123



Of'the Varation

gwen,therefore the fourth fhalbe know en.
Andas HM,isto MG (ois HBto BD thearke!that
is fought, which by three fit@t giuen is likewile giuen

Thefccond part of the example.

90,0 40,29,36". ’ 77:39%
PC. EC., PM, MG,
1f 100000,giue 6493 § ——then97629.giucth 65395,
37,0’: 90,0's 41317227,
HM, MG, HB. "BD

Againe,ifgs630.giuc 633 9§ ——100000, giucth 66291,

Whofearke BD, 41.d 317,227, isthe Horizontall dif-
tance of the Azimuth of the Sunfrom the Aeridian,the
thing that was fought. . o

Pote comparing the fanse With the bariation founde
. bpon the YnGrunient at the inffantof 17, 0, eleuation
whichis 52.0.3 57, F findeit to be lee,and therefoze ub-
fractit,and fohaue3 the diffevence 11.0,3°.33".And bes
taufe the obfernation twas in the fozenmne, and the vara-
tion bpon the infrument greater then the arke ofthe Par
rison, bettoeens the funnes asimuth and the Peridian,
therfoze  conclude thatthe variationis 11.0.33 8. fid
Zouth to TWefk,0; Nty to Caff,twhichisthe thing pros
smifed fo be (hetoed, L

$But compaving the fane avke of fhe o2ison 410,317
22", With the vaviation founvat the ca2elpondelit eleuas
tion intbe afternoone, whichis 30 o', J fubtrade thelel:
fer from the greater,¢ find the erceffe 110,53 17227 Wwhich
honls bethe bariation. And becaule the bariation found
bppon the Jukrumentis lefle then the arke of the asie
annth oppon the Pazison, 3 accduut the vaviation on the
(aine Gvz of the SPerivian, whichis from @outh to TWelk,
03 foxthto Catt.

his vavistic betivicng the oblernation maneinfn:i
o(
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foyenosne, and that in the afternoone, p2occedth eithcr of
the imperfetion of the infrument,o; negligence cftheots
feruer, §Fo3 in the rule there can be no erroz,bing grouns
Bed bypon Geometricall demontration, then which, nos
thing can bs nwoze certaine.

Che fornrer paeccpts and eramples vo ferue Wwhen the
funne dooth decline from the Cquinodiall either Nozths
wards o2 fouthivards.wsut if the funne be in the Cquinoc-
tiall, then the manner ofthe Wwoaoking (s moecalic and
biiefe . 3Foyifpoumultiply thefigne ofthe Dunies ele-
uation at the time of obferuation,by the twhole figne, and
Deuide the pzodude by the Ggne of the elcuation of the €
guinodiall, whichis the meridian altituve, the quoficnt
giueth the fecond right figne of the diftanceof the fun frons
the merivian, Wwhichis the frlk right Ggne of the comples
ment of the fame arke : anventring the Zable ot fignes
with it you Mall finde bis arke, which ifyou (ubtrac from
the Nuavzant 02 9o. v, leaueth the arke of the ditance of
the funne from the meridian, Andhauing the ame fwoke
thus. 3 the Gyne of the complement of the cleuation ofthe
funne at the time of the obferuation,giue the fighe of the
foyefaid arke of difance, what hall tbe tuhole figne gyuce
spultiplic and deuive,the qnotient (Halbe the gnz of the
arke ofthe 12ozison contained bettucene thz Qsimuth of
the Dunne andthe cHeridian, & hicharke being compas
red With the Wariationofthe Intrament i mannct as
befoe is (einzn,giucth the variation requireh.

A2utthe faone being inthe Cquinodiall. 1 the place
Wherthe Aferuation is mave,be likelvife oxvccthe fame
circle, f3enisthe variation moff cafily obferued, fop that
the Cquinoaialltsthe asimutt of Cafb and T&left, there-
foze furning ; cor InGrument enelic (o receine the MHa-
pofve ofthe @unme. andlacking thento the 20:45 point
of the Meedle , ifpoufind; the fame fo aunfwere to the
Quudant 03 9o, v, you Hall bee inthe Periviawof the
Magnes,wbich pafeth by the doles of the Wwopld, but it 1

D0
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Bae differ froit 90, b, the (anue difference is the baration
of the nesdle.

ut avwmitting the obleruer tobe vnder the Cquittoctis
all, ano the funne to baue Declination , then the | 20potie
onof the figne of the conplensent of the eleuatic a at the
timc of the sbleruation, vnto the Afne ofthe declination
fhalte fuch,as the Whole Ggne,is tothe Ggne ofthe ark of
the Wassaaincludcd betweene the Asimuth of Calk and
WX efk, Which isthe Cquinoctiall it (slfe , and the asimuth
of the fun fop the tiue ofthe obleruztion, the complement
wherof gingty the true Perivian.which contplement pou
maypcompare With the Baviation (hewed bpon the Inkrae
pettt,the diference is the variation.

IDinerfs other cafes might be piapoled, and rules gys
wen o2 them, which foz brenity 3 omit.

1but one thing 3 thought good to admonith you bythe
wap,that (ehereas 3 baue Heived inthe v parte of this
paepofition , the manuer fo finde the tivoo Hearfed fignes,
the one of the emidiurnall arke, the ofher of the arke of
the biftaunce cfthe fnne fromthe gPeridian. 1By the firk
the femidiurnall ark being found and rebuced infe houres
and minutesof fime, is Getoed the iulk halfe quantitie of
thebay. Anvbythearkeofthe other likeile reduces,
the houre of the day , 03 the time contained befeene the
poonefacd andthe inkant of (he obleruatitias in the ame
erample.

Lhe berfed Kane of the Hemiviurnall arke, LS is gl
usn 703 86.in fuch pavts as the feinidiameter of the equis
noctial 8D is 100000 therfoze § revuce the e intofuch
pactesas the femiviameter of the paralgll LE ,is rcooo0,
and finde it ta beg 72005, Whyche fubfraded frony the
o}jole Ggne LF 100000.there reficty SE 27905, whch
is the feconde right fgne of the femidiurnall arke LR,
andtheright fgueof RH 160,12 " Wwhich is the cormple-
ment of the SSemidiurnall arke LR wherefoye fubtrac
ting it Ccom the DNuadaunt LH gon, reketh 73 .0.42".

[
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#He Bemivinraallarke LK the fanic reducsd into partes
of tiwie alowing 15.0.003 akeure 15 .fozaminute,g15”
fo; & feconde of tiineg, and fo3 cucrie degrée 4 . minutes of
tims,foz cueric mintte 4. .and fo3 cucric fccond 4 .2¢-
3 figde the time ofthat av ke from the tune alcendent, to
the sPeridian, Whichis halfe the day,tabic 4-hotves 5§
127 and coafequently the whole day beinuthe 16 0f:Dee
tober aboue zitten,tobe 9.hourss §2°.2.4 “long.

§T s example may ferue fop a gencral paecediant, ohiles
the cquincdiall is bitwwne the funine and the cleuated
Pole, but 1f tie fuune bee betwweene the elcuated Pole,
and the Cquinociall, thon totll the ver(ed figuc fall out ta

. bee greater then the Wwiole Gigne , andthe femidiurnall,

arke to crcorte a RQuanant, Wihereloe haningreduccd
the Came iato his papetionall parts,as befoge is Gelved:
fubfract (rem it £e Whoie figne,the uvplus is the Gigneof
the excc (2 of the SHemidiurnall arke ahoue a Ruadaunt,
obich being abdev to the S uadant, giueth the fenidiure
nall arke,

13p the other verfen figne ofthe diffance of the funne
trom the SHevivian,whichis LK.2 5052 in fuchparfes as
the Whole figne 0; @emidianicter LF is rooooc fablvacs
ter fiomthe Wwhole figne,isginenlKF 7 6:48. the cconds
right figne of the fame arkie of diffance, and the fivl right
figneof40.0.30°.2 4", Wwhichisthe complement of the
arke of the @unncs Sifance from the Weridian:thersfoze
fubtracting the fanc from 90,0 refteth 40029 .56 '.the
arie of the i aunce betioene the fune and the gBeridis
an, Wwhich beetng rebuced into partes of tinic as befoye,gie
ueth 2 .houres 4 . 58’ .and the famc (becaule iiginthe
fosenoone) detuced from 12, boares the noonelfeen, res
@eth o.houres 137, 27" the fulfinfant cithe tuneof the
Rair,

Y5ut if this ber(rd Eane be founatobe greatir (henthe
Wwhole figne (asif may Wwhenthe funne is betocgne the
€quinectiall and the cleuated Pole, and befoge the houre

0
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o} firsin the nraning, and ateer the houre of fire intke ¢s
uening) then dooth the arke of diance confequentipe ex»
ceede & Duavzant,the Ggne of this excelle is the furplus of
the berfev Ggne absue the Whole Fgne TWHole arke added
tothe Nuavzant, giueth thearke ofthe funnes ~Kaunce
feom the meridian , andreducing the (ame info partes of
time,is giusn €he infant oftime of the obleruation,

<Isbp this meanes (the eleuation of the funne beeing
paecifelpobfcruedann latitude knotone) the infaunt of
tone of the daype is gyucn moze craclie , thenby anie
Clocke, Diall,0yother Inrmment.Doifthere might be
hava poxtable Clock that wauld continue frue the fpace of
40.03 50.hiures together (iflonger tyive the better)then
might th2 difFereisce of longitude of any to3o places of
KuowenLatituves,which conuenientlpe maye bee fra-
uailed withir that tpue,bee alfontolt exacly gluen, dAnd
uithis (o)t trauailing andobleruing feom place to place,

might the Longitudesof anp Countric bes petfetipe ves
feriben,

Anotherwaiemoft generall,how to finde the Variati-
onby one obferuation,citherin the forenoone or af-
ternoone, the eleuition ofthe Pole, and declination
of thefunne being giuen.

Thefixt Chapter.

2 D1 the accomplitging of this prepelition
M vou avetoimagine & fphericall wriangle
XX bpon the (uperficies of the Tlibe, whole
| fioes noult be, Fic®,the poxtion o; arlcal
the nertvins befLuecue poul Zoarais a0t
; the 1ole,Whickis the complemint Wi,
iafitude,5oY¢ fecond the arke orthe perticle civele cantat
neb batwns vaur ZZemith gtbe fun,wyich (s the .'c:n;nn_.
it ofte fas eicuatiea atths inteaf the ub{zruarﬁ;.
SN 2
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L he third fiveis anarke ofthe circle of declination cont
pisbennzd beteene the fnnzand theelenated Pole,this
arke is found by adding, o3 fubtraguig the declinationof
the funne,to o) frony, the Duaduntoy 90.0. Which mulk
be done 1oith (his confideration,that if poube onthe fame
five of the Cauinoctiall that the funncts , pouare fo fubs
toad the declination fromthe Duavzant. Ifonthe other
five, to adit to the fame, fohaue pouthe thiee ideseflthe
fphericalitriangle given-Zohen the ubance of the twoke
confifcth in Bndingthe quantitie of the angle ofthe fame
triangle at (he Zenith, fo; the complement thereof to the
Semicircle o2 tworight Angles, is the Vozijontall dis
Bance of the Dunnes Asimuth,from the Beridian,which
beeing compared With the bariation of the @nns Mhadows
bponthe InErument,giueththe thing required,

———
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‘/// /
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E¢FACE. bethe Meridian, wherein A.the Zenith,C
thePole. AD. the verticall circle of Azimuth of the
Sunne pafsing by B. the place of the Sunne at the cyme of
the obferuation. BD. the eleuation of the Sunne, BA.
The complement of the ¢lenation AC.the complemet of
she hutude. BC. thearkeofthe circleof doclu!ation,gr
the
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slie chord of the fame arke. FGE, the plaine of the Hori
zon.

Now from the threeanglesofthe triangle ABC.let fall
3. perpendicular lines to the plaine of the Horizon AG
CH.and BK.and by the 6.of the 1 1.of Euclide,thefe three
lines (halbe paralels.

Thea letfall a perpendicular line from C.vpon AG.in
the point L.from B.another perpendicular vpon the (ame
line AG.at thepoint A4, And trom the fame point A1-¢c«
rect a perpendicular line to N,which (halbe paralell and ¢-
quallto LC.Then ioine B,and N. together, So haucycu a
zightlined triangle, B AZN,whofeangle at A4.is equall to
theangle A ,ofthe fphericall triangle A RC.By the 4 d-fi-
mrioof the 11,Euclide,for the like reafon is of obtufe an-
gle. as ofacuteor tharpe,Aud the fides thercof 5.1, and
A, are giuen BM, the figneof BA, and AN, equal to
LC. the figne of CA. And thethird fide BN. is founde
by {ubtriCing the (quare of NC. trom the fquare of ths
chord BC.as inthe 47.of the firft of Euclide.

Aand intheright lined triangles, the three fides beeing

iuen, the anglesarealflo giucni}y theg4 45.&¢, of the
arltof Regiomontanus, and by the 7. propofition of the
13,chapter of Copernicus his firft bocke,

For example I take the former obferuation of
the 16, of O&ober. 1§ 8 o,and worke
as followeth.

The cleuation of the Pole CE, s 1d,32 the figne therof
CH.78297,The eleuation of the funne BD,17.d, o". the
fignethereof BK. 29237. The Arke BC, 107.d. 30,
thechordthereof BC,155y97¢, The complement of the
cleuation ofthe funne BA,73,d,0’, thefigne thereof .14
95630. thecomplement of the Latitude AC, 38,d,28’
thefigae thercof LC.62205.equall to 7N, .

ow
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Nowe out of CH.7829; .fubtraét NH.equall to!BK.
29237-RetNC.y9060.
Thenoutof'the chord BC-fquared.——44328512¢76,
Take the {quare of NC w4 C6 883 60CH

Reltthe [quateof BN m————21921528976.
Theroot therofis 148059 the fide BN
BN.148059
Soare the thres fides of the triangle giuen.< MN.62205,
BMgjs6io0

g T\\x

p

Now I finde the angle ML fubtra& from the (quare of
B M.thebigger [ide, whichis 914 5096900.the fquare of
ﬂlN.thclcﬂ%r fide,whichis 3869462025 . Relt 527563
4375 which deuided by the bale BN, 148c¢9, giucth
3§63 1,the halfe thereof 62 141sIN.  theleflercaleor
fhorter part of the bafe deuided by theperpendicularline
ML fulling vpon the fame from the obtufeangle M,which
fubtra&ted from the wholebafe BN 148059 leaucth 1B
91845 ,thegreater cafe or longer part thereof.
Now it is manifeft that thele two cafes or partsofthebafe
Bl and IN arc the fignes of the twoosfharpe angles IMB.
and NAfImade of the obtufe angle' A1 by the perpendi«
cular falling from the fame anglerto the bafe,and the arkes
of them ioined rogether,are the quantity of the obtufean-
gle NAB.

Therefore to reduce themto the numbers ofthe fignes
!;nﬂ for thegreater calc Bl making 344 the whole figae,

ay.
d Bat
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BM. BM. BI. Bl
If 956 30. giue 100000« thenfhall 9184 5.giue 96042,

Thearke therofis 73.d-49.",3 8”2 Againe for thele(ler
cafe,making #/N.the whole figne,{ay-

MN, MN, IN, IN.

1£62205. giue 100000,—= then §62 14.giucth9o376.

Whofearkeis 64.d.38./.45.”.And adding thefe two arks
together, they giue 138.d,28./.23,".theark or quantity of
the obtufe angle NMB equall to the {pherical angle B AC
and deduing it from the Semicitcle 180.d. there reiteth
41.d:31./.37. theangle FAD the Horizontal diftance f
the Sunnes Azimuth from the meridian,and fubtracting
that from 52,d.3 5.the variaud found vpon the inftrumet
from northto weltin the forenoone, refteth tr,d.3.23.”
the variation of the Needle from the meridian, the thinge
that was propofed to be found. And comparing the fame
with the afternoons obferuation,you fhal find it 1 1.d 31/
37./” the caufe of this difference haue declared in the for-
mer chapter,

fthe Icaver bee delighted With barietie of desntants
fEration of this matter, let himperufe the 34 1Bopofition
ofthe4.0f Regromontanus, and the I 3.130poktion of the
14 Ehapter of the firE booke of Copernicus,

B4t whereas you (i this calculation to differ front the
foymer in fomz 03de (ccondes, the reafon thereaf is ot as
it might be taken the nifferent nature of the rules , but in
fooking thereof ,omitting the fradions inthe deutlions,
an neglecting the paopotionall partes of the fignes and
arkes,

Fntheleeramples Y haue vledthe abridged ableof
yooooo.tgs Yale Bgne,Wyich though it giue lome eale
inthe Wwayking,pet it is not (e epac as that of 10500000.
of Eealfinus Reholdus. Wato the which,with bis Canon
frecaadus anfiozrableto the fame,if the third canon of the

Hypo-
1138
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Hypothenufaes toere anneyed, Wwee Hould hauz an Mntley
g ablo fo; the doctrine of triangles, that might Wwoxthilye
be called the table of tables, TWhichthingtheugh Geor-

icus Joachimus Rheticus, haue tocl begunue and fraued
t ogdsrly from ten minutes toten: petis if left bery ratu-
lp,fo; (uch as vefive the eyad truthof things. 3 haue there.
foy¢ €9a mine olwneafe and vle,calenlated the complemsnt
of this Lable,andalmolf ended,if fo; the tuhole quadant
from minute tominute:which if in the means time befo,e
% baue &nifhev, ¥ Hall net finvs it extant by anie other, §
3 Wil publifh it fo3 the conunonitic of al fuch as MHall hauve
s;tmon to vle the (ame fo3 Pauigation and CoMmogras
phis.

To find the eleuation of the pole,(cituation of the Me-
ridian, and variationof the Needlc,atany placeby
the fun,vpon two obleruations ¢ither in forenoone
or afternoone,

The feuenth Chapter,

Leaw Deveas in the thiee latfe Chapters, the
3 ! 4 wroundes of the calculations confik i the

# Cleuatien of the Jdole ta bee giuen, which
e thing to Kiotw i no ledle difficult,then the
chicfematter that isbyp thent requiren: o3
the cannmon pyeceptes , Wwhich as yet Yaue
thiefly béen giuen foz the finding therof,bepent ouly vpon
the obferuation of the SF-eridian altitave of the Ssunne o}
fEarres,0; elfc tponr certaine falfe and greds viles of (he
guards and pole Earre, Eherifore J haue thought gerr
that as 3 hau> BHelued the wapfo kinotwe fhe vaviation.
bpponany oneobleruation, cither in fojenoonc o; afters
noone,the latitude ol L placepieluppoled: &o likelvife
vpon £ sbleruations by the funne , either in foenoore
9; afternoone,to (ot dsiv.ae the Ivay and nianner holoe to
< finoe
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finde the elenation of the Pole, frituation of the Pert
B@fs:n!,’anc the bartationofthe Needle in anie place bythr

obe,

iZut (his pou mutt alwaies regard, *hat pour tfwo ob.
feruations may haue conucnient diffance of time betwec
theny, thegreater the better : @oasthe bigher cleuation
be not takenncere the (Peridian, the lower eleuatisn, th:
neeverit is taken tothe Jsimuth of Calt o2 Tk , 0yt
€3¢ Po:ison the beter, twith Wwhich elenations pou are tr
mitethe difference of the ®unnes Asimuths o3 Laria-
tions founde bythe hadowe bppon the ynTrument ex
%nggc » 2 Wvithout that the elsuations ouelic are ir:

aine,

Fir@ it is requifite that pour BGlobe be fo ftted,thas
the meridian circle and the Pozison bocrofle each other ai
right angles, and beuide themlelucs cquallic info Hemi
ttecles. And alfothat the Nuavant of altitude oz meous s
able berticall) be placeddukic bpon the Peridian civele at
the Zenith, foas bezing turned civealarlie,it maptouct
the Wo:ison equallic in cuerie part, & Yhele things beeina
bulic confivered,therc needeth ot anie furthsr regara .
be bav (o; placing ofthe Blobe,onelie this youmay refper
{4} fy:ttgng the Pole at aduentures aboue the Yogison, br
tlociit and the Zenith,that the meridiuncircle may cu
the o230 in inf degrees,f may paur Duadantof alti.
tude bz placed in your Zenith iuttly bon avegree alip,

_ £Lhen mult pou fuffzn pour Globe to the Pozisan, fo

&3 1t n1ay remaine imnvonueable,but in faftning the fame

pou mult regarde that pon fozce if not frentone Gde of the

Vozizsn to ansther,but that 1t reft cquiniftitin the tune,

and bauing your Globe thus difpefed , it isready o2 pou

;o applie pour sbicruations bppou , twbich youHall thusg
w.

Jrrt,take pour highelt elenationgnd note it bpon gowr
Suavzant of altitude, and placethe ends ofthe faid Nua-
Daant vponthe Bojison at 10.15.02 20,5, froum the sPeri

pian
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piancivcle(but the ncercr you fef the famie to the mevidian,
the ntage conueniently, without intpeachnrent will pour
triallbeemane,) Ehen gius a picke vppon (e Slobe
frthe asimuth, thatthe Duaviant Helweth at the vegree
of the eleuation nofed bppon the Nuadant , then &-
gaine nate the lefer eleuation Lpon the Nuadrant of alfis
tude, ad rentasue the (ane Hoou the aison, (fromm thal
place toher if was fivl fired,totwarvs the asinmuth of Calt
0) U (Wwhich halbe neereths fame)fo manp degras
as pou finde the diFerence of asimunths betveens ths flngo
eleuations bpthe hadows of the fannc, vppon the infru:
msent of Wariation,and Eaping pour quanant of altitude
bpon that point of the Dazigontnote aifa your teder cleua-
gtan (v the fante asimuth bppon your Globe. Fhus doon,
v mu baus & pairof Calliper Coiwpalies, fuchasmay
caw:niently reach to 1139, 0fths Cquinodizll of paur
Giobe,(hichis 4 Duanyant, and the greated daclinatis
es efthe Dun )th>n pau mul coFrer whichofth: Poles of
the waidis eleuatenabouz paur Wiz, and wihHether
pour declination be tatwaros,o0: from that Pole, thatista
fap,wYether the Duabe vetw enc £y eleurted Pale,and
the ©quinotiall, o3 the Equinodiall betinene the fune
€theBole. 30 the unbe betimeae the Pols and the Cqui-
sectiall,thomare pau to votrat ths declination fran 90.3,
J€the Cquinotiall bz bethzens th2 Gt and thzPole,you
wu adve thedeclinationta 9o.0, Fuatake the fume ves
maining o3 colleded number of degries ¢, With paur coms
pates bpou th: CSquinodiall, And et the one cnd of pour
songsas atthe pricke mane bpaayour Siobe,fay £he highe
¢ obleruation,snd Wwiththe ether ead dilccibz an arke o3
p&eeofacivcls , bapon the (aue F3e ofth: wizridian that
paur pick is 0i1,6com the nicrivianta thz 1azison. Lohen
againe Wity pous conuaas vnaltered,fettitg the one fwt in
the paick foz the Lot :2(E obleruation,delcribe an other pece
ofa like circle croffing p fazner:the poins of the interledis
0i%,0; craffing ofthale 2 civeles, is the sleuated pole, tathe

a2 Wwhich
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Wwhichif pourenoousthe Nuidyant ofaltitude, v.vHall
find Wwhat the eleuation thereofis, Iny the potnt that €L,
fame Quayant Hetveth bpon the Woyizon, is the inter-
watton of viye Peridian and the Yogison, the Wozisantall
Bitaunce betiveene this inferfection, andthe asi nuty of
the leler obferuation, (ubtraded from the Hemi ircle,oy
150.0 leauctyh the Woisontall vifaunce of € ye fame a3is
ut.io from the true meridian. ®o baue pou the eleuation
efthe |Dole,and fcitution of the incridian,

Poeifpou compare the Voxsontall vitance ofthe
asimuth of the dunne, fromthe dPeridian at the tinte of
the obferuation,ioity the bariation by the funes MHadowe
founde bppon ¢he JInkrwenent, atthe tine of the fanie ob.
feruation, and taking tie orre out of ths other, the ranais
ner (halbe theteu: bvartatisn,whick pouare to account,
Aginthe latter cnoe of the thirde Chapter is Hewed, Do
bauc you giuen the eleuation ofthe Pole, the Foerivian,
:&;w bartation ofthe Beedle, the thinges paepoled to bes

elved.

EXAMPLE OF TWO OBSER-
uations madeat Limehoufe,the 29. of Iulie
15 81.in the forenoorie,

The el eleuation 2 1,d0", Variation 100.d.30 " fromi
Northto Weft. The fecond eleunation so,d,0". Variation
48 d.¢. from North to Wefl.Difference of the Azimath
52.d.30". The Declination 16,d.14” Northerlie-

Ec1IDB.be theHorizon of the Globe,CAB.the Me-
ridian circle.FG A.the Azimuth of the greater clcua-
tion fhewed by the Quadrant ofaltitude vpon the Hori-
zonat F,10,d.from the meridian circle of the globe C.FG
the g reater elevation marked vppon the Globe at G.Fll])
the

1‘2

Ofthe Compafle.

the difference of the Azimuth vpon the Horizon. 52, d.
30".E. the pricke of the lefler eleuation marked vponthe
Globeinthe Azimurth AED. )

fChen spening pour Compatiesto73.0.46 .ofthe Es
quinoctiall (vbich is thecontplement of the peciaation})
and fetting one end bpan G. thepotrt vithe gicatereles
uation,delcribe With the other cnbe, an avke o3 pece of &
tircleat H. L

SThisvoone, (2¢ s foof ofthe Conmipas t;msfr-s:tu ink.
the lefer eleuatioi, aund withthe other et n-;;::: «.Lu;‘ apece
ef acivcle crofingthe fopmet aékz at Hoothw xmsrrzd:l;

A4
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Of'tl.e Variaiion,
on thall be the elenatzd dsle.

Lhen (et the Suadzant of altitude vnio the vaoint H,
andit will (Hew the APeriviantaerelic the Yoyisonat X,
&6 1yalivou baue the eleuation of the Pole K5 1.0. 0.0
theve cbout. Anothe true Peridian KAT gnd from K (o
D the Hogizontail viffaunce 900, WwHich fabératsy from
K1,180.0.the femicivcle of the Waizm , refeth thpe arke
DI.89.0. L, ibe viffaunce of the @3irauthof the Hril abfers
uation frow the ¢Perivian [ tohich vilfaunce compared
Wity the bariation founde Lppon the Ialrament atthe
{iv® elenatjon 100.0.30", anddeduded fromthe fame res
fEeth 1:.0.:- Lherefors 3 (ap, the true Peridianeiving
the Woleartike is 11.,0.: tothe THekwardesofths {Pags
neticall perivia Metwed by the Needle,and confequents
liethe Wariationofthe Nesole 1 1,0.5 frum fhe Higlh fo
the Cafi,

In this example the declivation is fubfraded fonmthe
D uanant,becaulc the funne is betweene the Tquinotiall
ank the eleuated pole,but if the Cquinodiai Wweve between
the elcuated Pole and the Dunne, then Gsuld von atde

the declination o the Muaozant, anb itk Hai BiFsunce
taken Dppon the Eouinadiall Wwith pour renpdalivs, pios
¢t as (n the fopmer eyample. '

Whele examplies that 3 haue Metoey, ant foch iike 1xs
perimentes fo beg doone bppon the Slobe , are eafeto
bee conceiued , aub the veafons beric manifefi: but the
tenth of the matter confitfeth inthe evadnedest tye -
firumentes, and the overlie application and banbiing of
them

g might heere haueannered the maier, hoto bppon
tino oblcruations of fhe Bunnce cleuation in fozenaong
oz affernoone, anddifference of the ssimuties, focaicus
late the1d2emiles moge exadiye by the Tasle of Signes
anddodrine of fpericall Eviangles: but thatitisa verye
tevious Wwaie , and my meaning is vather to gyue fhe
Keader a p200fe0fihe pleataunt vz ofipele cal;ul(ag’x;pi

(whick
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(which 3 tblnke I baue fufficntlic voone in the fonmer
Chapters) then tocleie binvat the Grl Wwiththe hard aid
painfall pacife of p1aiiie examples. PotWithitanding faz
theMatiffadtion of foine, § Willbaicflv {cé datontye grouna
and fimnme of the Wozke,which isthis,

Lhe Tomiplementsef pour (o 2leaations,are twos
fibes ofa fphericall teiangle nof vegangle, € heangleby
ghefe (s knowne fidcs confained at the Zenith,is glucn
by the oiffcrence of ¢he Ssimuthes o Wariaticns typow
the in&ounient, TWhevefosebythe 8. efthe 4. 0fRegin-
montazus thethird ide (Which 15 the arke compckended
bettvzaic s two cleuations) andthe ofher angles maie
be giuen,

Lhenbzue yonanather like triangle,Wwhofe (e Gdes
ars thafe:the firf, onc of the fo2eaid complemets ef elends
tion : the fvcond,the arke of the civele of dDeclinatictr, bes
ttoéenc the Dun at the infant ofthe famez eleuation, and
the Clcuated Pole. hethird (e is an arke of the FPeris
dian betincene the Zenith and the Pole : Wwhichis the
complement ol the eleuation of the JPole,02 latituve of the
place.

Tye tiva fir Goes are alwaies giuen, Fop Kuding
the third fide,it is nccelarie to knotoe the angle that the
fivo ginen ides cantaine, tohichis the difference of ttwo
angles, Wwhcreofone isanangle of e firlt LWriangle gis
uzn, the other an angle coatained betwzeue thearke of
the circle of veclination,and the £ird Kog of (he frik Evis
angie,which angle is diuerlely found, aad beeing founde
anbd (ublfraced frouns €3¢ other angle, o2 that fronuit, the
Bifferenice isthe Augleof this ofhor Lrpangle s 4nd (8
baue you inthe @phericall Zriangle (wa Gves, and the
angle by the fune tivo [E3es contatined giuzn, And by the
fame 2 8, of the fourth of Regiomontanus the thiroide is
founds, the cosiplomznt Whereof isthe eleuation of the

ole,

. Anv £h2 eleuation ofth2 Pale, aum daclinational the
¢4 Hunae
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Of'the Varation
Sunbeing giuen,thefourth Chapter Hetoethby one ob»
feruation,to firde the variation of the Peedle,

Of'the Poleof the Magnes.
The eight Chapter.

[Sti g A Juers learned menbaus indged, and fet
e \\ dotwn asa fruth (grounved bpon reposte)
71 ECOR ) 1Y Ehat the meridian commonto the Pole of

TN e o l0,¢ the JPole ofthe Magnes (that
23l is tafap, Wwhere the Needls fouched with
 the Magaes,(hetocth the Poleofp Wwald
divedly)pafethat the Flanvs of fhe Acares,02 neerethere
about,(but J find by areat p2obabillity,that it Hould be te
the TWletwards of thale Jlanvs.) From twhich mevidian
atthe Acores, 3 account the beginning of Longitudes,and
find our gperisian of London,to be from the fauie,2 3.0.%
our Latitude as befoze (aid, §1.0.327, aud the bariation of
the Compas 02 Néedle.r1.0.5fron the Loth to the ealk-
warts. Noiv bpon thefe grounds 3 finde by calculation,
the Pole of the Magnes,02 the inter(cetio of the flvg Mag-
nericall nxeridians, bpon the fuperficics of the earth,to bee
fronm thedoleartik 2 5.0.44 ', ¢ in loiigitude 180.0. that
1stofay,2 5.9.44".inthe foamer conuton meridian,onthe
other fisc of tiye Pele.

It niap beehapvilicthat fome of pou Will be defirous
to knotn fhe Way hotwtpis Magnetical lJAole isfound ou,
that poumay applic the fanetolike purpofe heereafter,
ICherefoe J thought goatto (et datwne the mantier of the
foamer calculation,by pelpe of the declinations tn the s
gure follotving,

Example.

LEt AbethePole Artike. PEF.the Equino&ial DAG-
the cemmon Meridian of the Pole Artik, and Pole of’

the
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she Magnes EAE the meridian for London,
LOI the Magneticall meridian of Londos, 7, for the
placeofLondon. HIthe quanuticofthe aneie of Varr.-
tionat theende of the quadrants BH und Bl, C :he intsr.

feQion of the twe mzgnetical meridians CL and CN two
Quadrants of the farde Alagneticall circles, including the
arke LN the gantity of theangleat C. PA AL 1lic Semi-
circle ofa Meridian crofsing the Magneticall 1 /¢ndian of

Londoninthepoine Q.at right angles.
Make out the quadiants IHK and I NK 1 fhall they
trofle themfelues with the quadrant OAK at the point &
Nov

t 47

B ,,-—""



Of'the Variation

Now haue you £ BC afphericall triangle, two angles
whereof ,and the commen containing fide of them, are
ziuen ABC.11.d. .the angle of variation at London,

AC.1y¢ d.30'.the complement of the angle DAE (the
differenceof the Jongitudes) to 2 rightangles. And the
fide AB.38.d.28".the coplement of thelatitude of Londo.

Andina fphericall criangle not re®angle, whofe twe
angles arc giuen, snd their cominon containing fide, the
other anglz and fides (hall bs knowen,by the 31, of the 4
of Regiomontapus.
Whercfore the arke AC the diftance of the two pales
flulbe giuen,which isthe thizg required.
For asthe figneof BH is to the figne of HI {0 is the figne
of B A-tothe figne of AO. & three of them being giuen,
the 4.is found.
9007, o B S 10 33.28% 6.58,
BH HI BA AO

If1000co.giue 19509.~then 62205. giueth 1213 5%

Now as AK isto AA(the fignes I meane) o is KO to
OlLbut the three firftarc known AK & AH,by theirco-
plements,and KO the quadrant : therefore the 4 is giuen,

8.2’ §1.32% 90.0, 524/,

KA HA KO Ol
If99:61,giue78297, —then 100000,giueth 78879.
Andas BAisto BO, (checomplementof thearke OL. lafl
found {ois AE , to LM, che quaatitie of theangle BAO.

38,28, 37.§6". 90.0’. 81,127
AL, BO AE EM

If6:207,giue 61474,~~then 100000, giucth 98824

So hauing EAM.18,d'12/,the quantitie of theangie BAO
I fabftradte the fame from EG.156,d.30'.the quantitie of
the whole angle BAC reft MG.75.d.18".the quantitieof
the angle CAC:, tothe which is eqnall the opofite angle
FAD.Andas AD.is o PD.{o is AK to KN,

e
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90.0’, 758, 83,2, 73 46.
AP PD AK KN

If rcccco.giue 96726, ~then 99261 ginethoborr’,

Fhe complemsnt of which arke-KN 1sNL, 16,d.74".the
uantitie of theangle ABC.And asNL. isto NC, fo is
O o AC,Wherefore fay.
16,14, 65,8/, 3544’ '
NL NC . AO AC,
If27954.giue 100000;==then 12 13 §,giucth4341c.
Whichis the diftance of the pole of the Magnes trom
the Poleartike vpon the former Hipothefis,the thing that
was fought, Of
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Oftthe point Refp eQtiue,
The ninth Chapter.

JAuing MHetoed in the former Chapter,
M bgoir the aroundes theveitt (pecified , the
et UV Briplaceof the Poleof the SPagnes bponthe
b Lg 2 ,; (uperficics of the cartly: there reffeth notw
»)} A _&(h tobe declarco ot the point refpediue, tuher
eaie==dll Hauld be, by the neww piopeitie found of
the veclining of t5,c Revle , becingat this place fo; Lona
don,71.0,50".aginthe fopmei treatife by R.Norman.

JrietE it is to be confidered,that asthe cHagnetical nies
vidiang da croffethemfelucs at their pole befoe (pecificy;
fo dotpeir plaincs likewile crods inavight line , pafling
bothe (aid dalcandthe center of Ehe earth. Ehen p2odu-
cing a Eraight Line inthe magneticall plaineof london,
veclining feom the plaine of the Vozison 7 1.0.5 1. Wwhere
the e doth crofle Wwith the fozmer convirton fection of the
fiwo plaines , thereby reafon fHoulse the popnt Helpediue
bee. ZWhich intecfection J finde to be frout the center of the
eavth 108 5.amiles(after that rate of 6 taa dDegr frn the
cquato,and 3 4 36,*- foz the Semidiameter of the Carth)
and the diltarnceol the (ame from the aris of the Wo3ld 47 ¢
mules,

Forexample,

Etthecirclesbeasin thelaft demonftration,then (hal
BCbethe diftance of the pole of the Magnestromthe
Zenith B, And Q_. thecenterofthzEarth, QA -thie
axis of the worlde , QC the common (e&tion of the
sifagneticall playnes. ‘87, thelyne of the Necdles IDe-
clination crofsing the faidcommon fe@ionat R,(whichis
the point Refpectiue.)QT a ftraightline crofsing BZ. ; t
right

Ofthe Compafle.

right angles in X, QR. the duftance of the point Refpec-
time from the center of the earth, RS. the di (tanre there»
of from ihe axic. uftitis requifire to knowe the -puintity
ofthearke BC, whichis thus fouad,as thefigae 02 the ure
le A'2C 11.d, 15 hathvnto the figne of the arke AC,2 ¢
5.44" ‘S0 hath the figne of the angle BAC.1y6,d,304
éwhnchis 4l one with the (izne of the augle #AD, che dif-
erence of Longitude 23.d.30" )tothe figac of rhe ark BC
whichis 62.d, 46" NowasQVisto QClo1: QX 10 QR,
But the three firftare knowen QY the fecond rnghe figne
of thearke CT 9.d.4’- (the difference of the Arke BT, 71,
d,s0’.And 2C §2.d.46,) Tnen QCthe Semudiarneter or
whole figne,and QX the fecond right figne of the arke
g“T.\:thercfoxc QR hallbe giuen by the 4.0f the fixt of
tuclide,

8o.56/, 90,0’, 18,107,
A Q¢ G
15 1



Ofthe Variation
If98.750 giue 100000———then 31178. giutth 31572,

Sohaue I QR in fuch partsas the Semidiameter of the
earth, QC s 100000, which ( beeingreducedinto miles,
wccounting 3 436, for thefemidiameter of the earth)do
siue 1084 milesand ;¢,which is the diftance of the poynt
réfpedtiue R from the center of the earth Qvpon thefor-

ner Hipothefis of i ¢ variation & declimation of themag-
nericallneedle, _

Againe,as QCisto CYfois QR ro RS wherefore QC
and QR being giuen asbefore,and CY thefign oftheark
CAlikewife knowen RS fhalbe giuen.

90-2’, 25.44'
QC CcY QR RS .
If 100000.giue 43410, ~—=then 31572.giucth 13704,

Which being in the partes of the figaes, 1 reduce into
milesas before and find the fame 470,miles,and [ .which
isthe diftaunce of the point refpeétiue R from the axis of
the world Q A.By the former Hypothelis,

Thetenth Chapter.
Of theapplication of the variation, to the vfe¢ of Naui-

D0 the Wipothefis of f pole of fhe Page
gAL -ines onthe fuperfcies of the sarth, aud the
: poiut Kefpedtiue in the bodpe thereof, acs
WA t;’;\;_t ming to the fazmz: caflcul:tmnsl, t&ugbt
RIS) zﬁ bee infersed many plealaunt conclufons,
Hesmen S botl foy the longitude g latitude of places,

I5ut as touching the paint Kefpectiue by the declintug
afthe Reevdle,lceing this is the HrE and onclp experiment
that hath béere mane ofit, I cannot inferre any further
matter thereof than that twohich I haue alreadp (et doton,
ontill by ebferaations {w athar places , Wwee ive howwe it
Will polos aw
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Qnd as fo3 the bariation , if it were generally regular
and certaine, as in fone parte i€ feeneth to be: (that is to
fatefrom hence Whakivardes to Meta Incogpita, Newes
found-land,Florida,and that part of the conff of America)
thenmight there begiuen by it geticrall rules , conimodis
ots fo3 the bfe of Rauigation,

and by the fasne Pypothelis ofthe Jole ofthe magnes
at25.44 fromthe JPole of the wozloe, the greaic bavia.
tionofthe Meedle in the Cquinodiall,Mould be (at 90.0.
of Longituds) 2 5. 44 - from Rosth to Caff, andsonfes
quently the greate® variation in the Paralell of 700,
fhould be(atthe Longitude of 12 8.p.51".) fromi Roxth te
€aft 81,0, 1.4 . @nvin the meridiaiof 1 80,0.of longituds
betoeene the two Poles(the Pole articke ¥ meane)gthe
fuppofed Jdole of the Magnes,there thould the Doth paint
of the nésdle 03 compafle refpecing his ofon pole, (hein the
fouth,andthe fouth point the Roxth pole of the Wwo2lv,

ABut inmy trauailes to the Nozth calk parfes, 3 baue
found this pofition of the Pagueticall Pole cleane reucrs
fe0:fo; Wwhere asthe angle of Wariation from hence Calts
twardes in the Paralell of 70.0.Msuld encreale and groww
wiver,till it came to 81,0,14”. from Poth to Caasbe-
foze, QAtthe 3land Vaigacs beingin longituds fram Loa-
don. 58,0, 10 iu the (ame Paraleliof 70.0.%here,by the
faamer Wipothelis,the variation Hould b 49.0.22 " from
Pothto Eaft.F fude the Needle to barie 7. degris frons
FRozth to Vale. And the like effea 3 haue found by diners
phferuations (n fundy ofber places of the Calt partes,
T hich obleruations With many mozethat § bane caulcd
to bemase, and daplp paocureta be done th Diuers other
Lountries , J referve, With intent(iFit be pofitble)tofind
fome Pipothefis fo2 the Rluingof this apparant conlufed
frrsgularitic. ; _

At Rausbona 0 Regensburg fn Banaria , beingin latis
tude 4.8.9.52 "¢ in longitude 36.0,20".Wwihere,by the fo3-
mier pofition of the Pagneticall Pole at2 5. 0.4%. the

AT -
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Oi'the Variation
Eaviation Honivke 16044 . from Noxfhto Calf. Ge-
rardus Mercator founv the fame to be onelie 1 1. as ¥ gas
ther by bis placing of the Pagneticall Poleat 160,22,
from the Poleartike, bppon his obleruation mave af that
viace: which confirmeth the retrograde qualiticin the var
riation from hence Cakwards,as afojefaid,

Talbich Brange barietie,J haue hesre plainly p2opoled,
to ;2 cnd that the learned o2 might confiver therof, and
Marpuing their tita,fee Wwhat probable caules § grounds
they can afligne fothe (ame, Fo: conlidering (¢ remays
nith alwatcs conftant Wwithout alteratio iu cuery feuerall
place,there 18 hope it mup befevuced (nfo method g rule.

A new [nf{trument for the Variation.

1
010

I) @Scaul: haus tonade fomefmperfecions inthe fpyte
DintEen went fo; the variasion (which notwithEanding
Dath far cxcell the compales of baviation heeretofore bled
fap that purpale) ¥ hauz hiere fet datwa the fayme of a nels

' Yunrunent
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InKrumient whereinall (cruple of Boubts and vefects that
might growe by ofher is quite auopded. TUThich beeing
suce exaclie placed iith the necdle byon the line of fouth
an® noayth,will (erue Without remouing fo; a whole daies
ebferuation, the Indey onely beeing carried about twyth
the @unne, to giucthe degies of Asimuth vpon the Fur
firunent by the havolve ofthe line thereof, and is others
toife £ bee bfed acco;ding o the paefcript rules of the fozs
wer InGrument. :

Of'the incenueniencesand defe@esin fayling,andin de-
fcripuion of Couatries, caufed by the variation of the

Compafle.
The elewenth Chapter.

s
&fj;;%t“f )i mave Wwithout confideration of the baria,
R % :‘«Z’ | Clon,are conmittcd great erros and coits
{ "! | fufion- FFop,either the partestherein cons
I3 ) fapied, are framed toageee i their tatio

=< fudcs by the {Rals thereof, ¢ wefed frome
the true courfes that one place beareth from anofber by
the Lompalie,s; elfe in fetting the partes toagres intheir
Bug courfes,thep haue placed them in falfe latitudes, o3 as
ly;mgen 5 01 ouier Bretehed the frue difaunces betiveeng
them.

Inthe Parine Platsmave fo; Newfoundland , the
courfe (et votwne fromt Silhego Cape Rafo {g bue Tleft,
obich is found fo be (6 fo our conumon fayling Compafle,
Wohole wievsave fet’ / point from RNoxthto Calk , nots
WithEanding Sillic beingin latitude 50. v. lpttle moze,
CapeRafo in Newfoundland is found to bee but in46.0,
; Whichis 3.0.2.1efle.then the latitude of Sillte,

o makea et of refoamation of this ervss, raufed
by the vartation and fetting of the wiers inthe( Coms
pafe)o; to giue a hight of that gﬁ’ercnce in longs tune,;bm

L1 4

N all Hea Chartes generally , which are
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Ofthe Variation

aue placed in the plat againtc that conaneive fale of
Ratitude , fome Bppou the lins of @outh and Pojty, and
foree other haue placed £ (ame Bypou the line of o3ty
Postheaft, and Bouth Eouthme®  becanfe the paig of
trc Campaile Hetoeth the Pols neerc inthat placs) and
Bauc furmfHed the dzgrees theveof agraeasis tothe Latp-
tude of Cape Rafo : and by thaf meaties haus hav'a 2ous

ble (sale of Lutitude, orie foz the Cafter coalts the other (2
that CHelt, WBut hoto farve tys fame hath beene from refoze
ming the crraur;o; aiuingany helps to Nanigation, pou
may eafily indge,

Dihers,taauopds that errour ofthe vitfercuce inlatis
tude in that bopage and courfe , baue vzd Compales,
Wwhofe wicrs haus beene fefte dyrecly bnoer the Roxth
poyut, andthereby fapling dllc® from Sillic,haue fallen
to the Morthwardes of Cape Ralo about 50.1eagues,and
in latitude neerc 490,
~ Home other baue Bled inthe (amebopage foplacc s
blanhe Flic bpon their apling compatie .Wwhich they baus
temoucd from time fo time , as thep haue iubged fhe bas
riation hath altered:bp wihich toay,albett thep may @me
£a kéepe themlelues nécrer the pavaiell, yet the fame {n
Mauigation woketh the greateft confution ofall other, §
therefoze is ta be biterlp aholithen,

Jn our bopages from hence Calvards to D, Nicholas
inRuffia,and to-the Naruein Liuonia &c. fChe sparine
Plateof the coalfes are deferibed by our Common failing
Compatle, ivith confideration ofthe bariations atbpuers
places,wierebp the true merivians refoamenly (¢ Dolow,
Declpning from the paraledl 9Pervians of the ptat, doe
neceffaric Widen FRoxthvardes , andKraighten to the
$aouthardes, contrarie to the true foyme and nature of
mendians. Aubpet nottuithfanding , thatisthe bek
meanes hitherto Knotoen , to reforme inidlag , the srv
rours that ¢fe wenld graing by the Rraunge vaviations
that wayp. :

o b

Ofthe Compafle.

gdubalbett thele places Gexue veris well fox (hole fpa-
migations , pet by meanesof the Lariations ronfidered.
the fome of thofc eoaltes is (o viffa ted from the rpght
fhapeft Houlogbeare , beeingLrueiy delferibed bppon the
gloe o3 otheriife tn plaite,accoding tothe truelatitude
and tongitude: That Whereas the Narue (beefng in Lati
gude §9.0.5andin Longitude from the (Poridtanef Lons
dor 26.0.16%) Mould be fron &, Nicholz: 9,0.40". i 152
gitude to the Telefivardes (& . Nicholas beringin Lail
tude 64.0,3 5'.and in tongituos from London 3 5.0,50°.)
In e failing Plat it i8 boughi (o bee in themerdian of
Colmozorod,{tohich is in lafitude 4.0.20', dndin lon-
gituve from London37.0.4.5") twhichis 1.0 5 5 totheeatt-
wards ot the murivianof D, Nicholas.

Futs the Medirerrancan Sea,and in the coaties thereet,
fohcrein goeat reafon Maulobe the perfecte® beliripiions
ofthe woylde,foz that in thafe partes buug bene the feates
gub akobes of the mol famous anv learned menin alia-
g: s, (e a0t withEanoing in the muvine Plats of thofe
partes ; groffc ecrours commited,though want of kol
lenge of the Bartation , and the ble thereof, in Wwhich theyp
Baue not accounted of 3.4.03 §.egres ervour inthe latis
tune of places,

5But thofe defeds of the latitudes baue bene bery toell
gefoymed,by the fantous and learned Gerardus Mercator
{wbhem 3 horozand effzemeas the chicfe Cofmograpbet
ofthis time)in his vniverfall gpap,todichthough bee hane
made with failing lincs,s dedicatcdto the vfe of Deams,
getfs; want of confiveration ofths bariation,the ame is
wi02¢ fit fo3 (uch to behaloe, as Kudy in Colfmograpbie, by
reaving authozs oppon the lande, then to be bled in Nauis
gation at the (ca,

fChere isalfo {rithe fame Hriuerall ¢Pappe,and likes
fuife i all other moderne gPapsofthe Rozth pavts of Eu-
tope, & great fault, by placing too Wardhoufes diffaung
ae from e ofher aboie 20 0. tnagongituae, hereas

2 in
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indeed: they arebut one thing, and nafincl diffauncs bes
fiweene thens, This erroz hath arotoen by taking Ward-
houle andthe Dea coffes, from t5ence to &. Nicolas Vai-
gats,anb the Ob &c. out of the [7ap of of thaf ajthy fra«
mailet, <, Anthonie lenkin{ons big iournep fo Boghar ¢
Perfia, §c, Y the hich 7 piaccdibat bsyver of the fpea
goalt, a0 fo2 fome caufes went no fui ther Telwardes
in that :ferivtion, then Wardhoule Whick i8 iy latituie
7o anvinlongifud: from London 29 0, TWHYerefae
o accomiplihy the tohole boxber of that coalf, heo W4sfo2
cedta fecke (one oiher dBeleriptionitoiopne with it , and
twle asappcarcththe Pap of Olaus Magnus of the 110:th
Countrics,Wwherein he found likeivife Wardhoufe , buf

falfely placed inlatitude about 1.5, too nuch ¢ in loagi.,

tude as imuch too hiltle,the Wwhich,althongh hemiaht take
fo be the fame (pecified in Paiffer lenkinlons sHap, pet
be toas conftrained to feperate them the faid viftaunce of
20,0, inlengitude (o0; toleaue theve fo much fuperfluous
rome) otherwife be (honld hane thutk the Doty parfes
of thofe Countrics togeather, and confonnded the Wwhole
Defcription,

Andalbeit he bad had the entive failing Plat, that Wi
bre foz thole pavts,pet if bee had nef Lnotven the fecretet-
fect of the Wariationinthe making thereof,be might haue
fallen into the hiise ablurditic 02 wo:fe. WBuf of tofecoalts
andofthe inward part2s of tye Countries, Ruf:in, Mul-
couia, &c. § haue mave aperfea Plat and delcription, by
wine owne experience in fundiebopagesand trauaties,
both by Dea and Lanv,too and fro in thofe parts, which 3
gaue o ber {PaicKiein Anno 1778,

ABefines thefe ano like umpecfeatons paoceeding of fhe
Wariation, there igpet another inconuenience, Wwhich ofs
tentines sucrs ™ the fopmer erronrs, and that is, the
piuers placingoft’e Wiers, fredtothe flic ofthe Comy

pas.
Tobis ar{etic of ietting the toiers, hath capled gref:ﬁ
confu-
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gonfuficnin N aiation , and inother accomtes of dpea
canfes:fo; When it ix (10t , that from fuch s hean lann, o
fock 3 place, i futh acourfe , 02 af (eha place the Pone
tpoufizhe a patat of ¢re Tamvals makety the fell Hrea,
i¢is roauibe to bee oamawnsed |, by fuhat Coiatfe the
eblerutticn B aganibe,obereas i e, Wwierv had ust bens
aitered frem the NostY poyntetthe fFlie, Wwhich Y toilys
hav ncicy bene auy wieee)ihefe denbtey habbecite auoys
pLR,

€ byl thereloye all nizn ggat llneaks Hydro-
araphicall defciprions foz the vle of fatling, ¢o baue fpecte
altregade of iy Corpagebp wineh thefe ohiituitiony
avemnade, xR ifthey colleete nates miave by et p Touts
patesof aiusrlefettos,thep angito revuce allthe varwe.
fies onto a3 dazcortaine, b fo gz natics ofthe fames
i thoir Polat: Aarna€ta mike 1 confufeBuringte inais
gle by wpaing fogeather all vavieties of ohieiuations,
riofcs,and renasts,as ths Porteay lesant Spaniards haus
pane, G comypounding (hefe N thpavtes of ths woylve,
toith their otun: miGoucrise, mehsut confizeration of the
duergfoytes of the foucral connales by wjich they were
ne.ide.

Alfo it frpoteeh all maitfers, Pilots , and ofpors by
tohat name (osuer , (9at tball gine divgstong in Rauigas
tiowy, tolask cirsmfoectipto £y Cetiingofth: wiers of
the Compails by woich ty:p Ml (aple, thatth: (ans
Compafiche carefronient,fothe linesofthe D 2a Tarde
thatthen Mall vic: thatis Colap , that it beofth: fants
fet fo2 t3¢ variating, that s Lanyadz teas of, by w)ich
thecards s o126, ,

Aafeory oo v intyigonr canbrey, g vinted
our feluss craustuslp G cur o vuefions 200 B wpla.
8RS, With the Lymoafr. Woie w.eos ave fef af .8 poink
fromu Rozth to S, § wroaae infhe eleiptio.sthat Y
fHatlmake to aupit: the fanee agraeat’e to the fzio Comte
pafz 410 oty wletp: iive Wihout alt i afion (4nd al‘ﬁ

L2 "

159



Ofche Vanaton
{0 ibe Feaight Hnesin Dea Cards)if § ﬂ;pula l'axleli'oun‘b
aboat tie 1oozive to make the nefeription dhereok s butf.s
Swap otk “egerve of the feueral vartations ofcuesy place
wyere she fame Gouid be oblevuete

OFcheinfiruments and rales in Nauigation.
The TwelfeChapter.

i Jpongl the rules and jnﬁyumcutn‘ fo)
M penigation,all fuchare vaine & to'rmall
B! purpofe,Wwherin the frue meridian 18 paes
) fuppofed ta beginen by the gPagusticall
@. 35 1} fecdle, Witheut due confdzration ofthe
bt e ariation, foathat they are all grounded
por falfe fuppafitions, Peerebpit conmneth o paflethas
pie Michael Coigner of Antwerp,in his New aftruétion
(as bee tearmethit) of the mclt excelientand nc':cﬂar)'c
poiats of Nanigation, wherin he fhetveththe making and
e of & Nawricali Hrmufphere, Which He mferrctb befaze
ali piyer ©ea Inltrmments,is very childidhip abufed. Fo2
fobereasbe pyetendeth byit, to gluethe tleuxtionof ths
Pole , andihe houreand infant of the time of (he qatr,bp
arvg one ooferuation inany place: beiides that, itis of all
other that bath heiherto besne bfeb.atfaca , themolts
tedious and bufit fo; that purpoele s i€ is alloby reafon of
the Dariation not confidersd , meere falie and crronis
ous. §Fe; the true ePevivian ( Wwhich is the grounde of g
purpofe, asfarre fo(xke as thethinge bee pzomifeth to
gine by the fame.Lhe like map b fappof atlothsr infru-
ientes maoe bppon the fame grounde,Wwhether theyp feree
fo; ke fea 0z lanw, ) .
T he fane authoy inthe 4. Chapter of bisbooke, enfrea-
ting of (atling byon the paintes of the Compalle , fayb;

£hat in fapling outh 03 Roxthhe Hall pafe by the polc:g
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of the 00310, anb keepe bnbre ens sPerivian,tiil hee come
to the place froni vhence he firl Beparten. And bpon foe
pofnts of Caft and T@ef out of the Cquinodiall, hoe MHall
faile brdera Paraleli, till e roturne to the place from
ivhence he Wwent, ¥Wut in failing bpaii the paint of spoths
Catk,he fhall deferibe a fpirall line thclining by litele an
little tolwarvs the Pole, as in bis demonfration theveof
fnthe fame Chapter appeaceth, Wut fo2 want of due con-
fiveration of the baviation,bis rales,realons,and demons
frations,and fuch otherg hitherto giucn (o) like purpefes
arc friuoleus and falfs,

Fo3if be nire bis (ailing by the Compale(as of necels
fitie e muf¥, beeing theonelic Znrument fo) that purs
pofe)it is manifef,that twhether hes fzile Roxth oz fontbh,
Caff o2 T , 03 by twhatother point fo cuer , the
€ompaflle not refpecting alfvaies the Poleof the Tz,
asbee fuppafeth, but fome otyer pointe oz points dikaunt
from ¢he fame, Mallicav hiaccoydinglie, whereby hes
Matl neither kdpr tuder one §Heridian,ho; vnder one pas
ralell ofiatifude, neither make fucha (pirall line o the
PBole ofthe tvoalde,as he bemonGrateth, Pis fault in (et
fing detene thalc rules is fo much the greater,in that hee
acknowwledgsty inthe Chapter next befoye the variation
at Annwerpe fobeabuct 9,0, front fojthto Salt accoys
ving to Mercarors pfition,offhe dagnetical PPale, Which
Pe alfo coafivracth by bis sione erperience,

ABut it feensity he haty follotwed that exccliont 3pas
thematician Pecrus Noniusefpecially concermng the fais
ling Spon the points af @alt and Glel, Fc; he,in hisfirlk
booke of theruics and InBrunients of Ganigation , cn-
foyceth himitk fo prouc anddemontrate,that in fatling
Coll ) T & out of tee Cquinodtiall, thecourle isper:
foaniet by peerysufgreat circles,and et defcribeth a pa-
ralell. A3ut gotie that maype ftande with thepainciples of
©Geometrie , Y veicve the indgement to the expertdpas
hemadicians , f53itie ke as & circle fhouloe bee

'@ 4. mans
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Ot tae Vananon

cn atltraiat tivies Wi is tarpotlibie: L
o ;‘t ;1;;;iretl) in ihe nil'courl'qtbat :‘)Ee b’lfr) 1;&&:&% {;é
Eyefe miatiors, that hec havuata '.";g‘.ﬁ }u.ugcx,t:»“ 0 +
nature of e Sentpafie in fatleng ¢ atmt_tt'tmg i [m'nu' t;
theintpe 13410 eithout Slaviatu fo3 if u:;'hac_, tw?atzlxc :
nowet paus enizeed i fuch a Ll mczzmth asye uﬂo:b‘f‘ ‘r)v:
tyamaytit a groxéabiurdiie that the wmpaﬂ_f.é “: :;‘ :*152
1202i394,(Ha0iv s Pervian e Poles °f h? "P; 2
fiy the points of Rty & "a;sut‘l-{,lum ug £hs ;1.0;11-.1.1 n;
Gl and sk, co s in (e ioqzlsau x!{g bexﬁl'»(: a H
zquinatizi @att e LA, (becing & 1 ;at “mF)l\:Lt
pot uriniiag Cait o:'c,UI:Ctl, le‘_mpt nithe Cumociail, t

Hoitla prrasme bul 8 paraiell, o Lol
. ll?sgt itis (o bew.lgcrihc:;,ty;t atbeit £he pIws %
lines ot the Campit: 39 alwates i cucry \?mpn gp-jﬂ;
foat gi‘z.-'tt civeles i the P.auzns, e patmgsﬁof‘ o{]u-ti
and 232t thz P cvidian, and the pqmts of “f‘j‘“}f“ ut'uzr
gije Decticall circic of Catt and GTot, ;acbmiI ;;1&“?0“
at right angies, aaolikzimfeot the patntes. (L ;z. A
whereofis, becaufeihe Campals listh cucry }n;; y l',f;
with the Danm , (oas aperpendicall ling b2 ‘lmv ngz.;f
2ot (he ceater thercofat right angles Wity tgr»‘p :15‘\4”‘)
thye Cams, Will alio sies fall uppan th ceinter o :b.’, ¢ ; 155
anoconfeauently bee tbemmmx?amz't::folfc : %‘; f r\: :"xr :les
a bt )orefacnct the Lomyalte BEE L. Lhefe i
?\'z‘zl:;pof,ca tabegcarcich sb:utm.}l) ti,_;mu the bxzh:‘ct ;:;
pusrie thing Liths VDI, ‘re‘p;cncntsi !bg tplg p g)ﬂ-"
¢'52i80%, 13 [LKewie Lt g ead FISies & Bt ta; mgﬁ%u“
Zympalls,tips paintd of ikt W Dty o’n;.g.s ol
greatetvel:s gemr_cllte,m_;ich arethe qazrwu'm' . én Ly
paintes of Call 3w a8, Bxlcvibe a great circe e
Gyainetiatiaaslie i :;t nt'qlz{splac;: :x:;frgfmg;m‘
rogiall, thayp deigribe but B ratsts o WAS g

3 anie otyee paint of tbcsm_;upa(l’c. hu_m anye p ace
gc{c:sbctba i‘p‘l-:-.su liite, accordinytatse zﬁﬁ&f g::::s:
ity ips Prriviat . B9 PesredyIn (ahing op bacy
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points of C a0 Tlel,out of the Cquinoctial,)the Hoyth
point altbaies re(acating the pole ( the courle perfourntetl
a Paralell , accoding to the diaunce ofthe center ofthe
Compaflefrom thepole .  FTYe manucr thereof pou mayp
percetue by faftning a fmvall ¢hid 02 Clirginall wier at the
Poleofa Globe,oz center of a civele,Which Hall repyefent
a mousable Peridian tobe carried aboutthe globe o2 cirs
cle,andfire bpan the fame, a mall JFlie of a Compame, o
as the line of Houth and Noxthbe anlwerable tothe thid
0; Wicr, andthe MNoath point thereby alwaiesrelpect the
Pojtypole: theninturningthethivabout the Slobe o2
civele,bpori the Pole 0z center; ifthe center ofthe Fliebe
sut ofthe equinodiall , (betweens it andthe Pole) albeit
the pointes of Calt and TWefk , croMug the fame lingano
mootseable meri dan af right angles , doe MHetve the Wers
ticall Catfand Tale X vppon the Globe , Which isagreat
tivcls , vef in carving the fanie Flie bpon the thido2 moos
ueable nieridian about the pole 03 cenfer , pou Mall by
the center ofthe (ame Flie velcribs buta Paralell accozs

bing to the difaunce thereof from ths Pole of ths Dlobe,

o3 center of the circle nof bnlike the civcular motion of &
bojie D:awing ina Ml hothough he loke foath Kraight
in a right line, pet being fatfned tothe beanvz of the dpill,
{sfozcen to make bis courfe inacircle, Wwhole femidiamer
fer is fhe longth ofthe beam contained bettogne ihe hoyle
and the cenfer of your mill oy uuiipnf,

Anbasginthe Cquinodiall,the line of @suthand Neth
tnthe Campallz (vp fuppslition repaclenting the gPerts
an)ig paralelitothe Arig ofthe carty, (Wwhich isthe coms
mon fetion cfall e YPeridian plaines,) and the line of
Cal and T, crofltag (he fanie dxis of right angles,
repaelentith the vartical Calt ans t3left, Wiich s the C-
quinadiall, imaginingtedifcend front the centeiof the
Ceampale a ling,to fail perpendicularlie, anvat right an:
gles tuith the Aris of the woploc which Malbee at the cens
fer of tpecarty) ans i failing Calto2 TWeW by the cmr: .

pLI' A
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paftz, the fmagined perpendicular line being catied abouf
Wity the fame(making alivaies right angles with £hs axs
i8) (hall veferibe the plaine of the Equinediall, Equivis
feant fron £he Polesofthe woyide , and at rightangles
ith the axis: andthe point of the (ame linc atthe ceuter
of the Compame, the circamference of the @quimatal!',
Bpontie fuperficies of (he Bea : (o beeing frons the Cqui-
noctiallon either e , fmaginingthe hine of fouth and
Poyty urpaur Conpalle, torepselent alwaies the Aris
of the (Lozloe, antto lic Pdavalell withit,cheline of Cal
and taedt wenorofle the famearis altwayes at right ar-
gleg s SAnd uppoling a line to fall from the center of pour
Compaite to thearis of the wolde,making right angles
with the (e aris, Ju fapling Caltog TWek,that imae
ginedline becing carried about with the Compafie (ale
Waies af right angles with the axis) thall oeferibe the
plaine of a paralell, equid.Fant tothe plaine ofthe Equis
nociall , ’nd the point thereof at the center of the Cont-
paile, the civcumberence of the paralell tpon the fuperficis
§s0ftye (ca : Wwhichldaraieil Hould b repacfentsobp the
points of ©alt ¢ (el of the compaile, if the line of fouth
and oxth of the fame, Wwere Paralellto the aris of the
Poles, as Wwas fuppoled, but it is wot. And therefoze, as
theyp declue oce from § other, fo doth Ehe bevticall civele of
Catf and Wlat Hetocd bp the Compade,vecline from the
pavalel circle euct ie there, ;

he angle of which declinatiow is aliaies equall fo
tbe latitude of theplace,0; Difaunce of ths JPavalsll fons
the equinodiall,

But as 3 haue already (ufficiently declared, the cont<
pafle Hetueth not alwaies ths Pole of the wazloe, but bas
rieth feom the fante dinerfely,and i (ailing vefcribeth ctre
tles accopvingly. T&bich thing,if Cecrus Nonmusand the
refEthat Haus wyitten of Pauigation, had ioputly confs
Dered innthe fractationoftheir rules and Inrumentes,
thennanigyt thep haus becne mose auaileable to the ;;z u.if

(]

Ofthe Compafle,
Panigation, but thep perceluing the vigticultpe of fhe
thing, and that if thep had vealt Ehere With,it would baug
beterlie ouerstwhelned their foymer plaucible concsites,
Toith Pedro de Medina (u}joas it appearsth baving fome
fmall ffpition cfthe matter, vealoneth very clackly, that
i€ is not nece@arie that fuch an abfurditic as the Mariatis
en, (ould beeadmptted in fuch anercalient art as Pauis
gationis) thep baue all thought veff to patle it suer With
Blente, ABut J bope fuch asintend hareatter to ;ite of
Samgation, will either frame their rules,precepts,
and infEraments,with regard of the Wariation,
asbeeretn 3 baue Hetoed, oj elfe eale
themfelucs of that tranaile, fop
&8 god none,as Hins
paofitale,
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Eerfte
percx
opde
noort-
fijde:

Twee-
de
percx
opde
noort-
fijde

Ver-
groo-
tende
oofte-
ring

Ver-
clee- -
nende
oofte-
ring

Ver-
groo-
tende
wefte-
ring
Ver-
clee-
nende
wefte-

ring

TAFEL DER NAELD-

WIISINGHEN.

Oftering .

Een der Vlaemiche Eylanden Corvo.
Opt Vlaemfch Eylant Sancta Maria.
Neffens het Eylant Maio.

By t'Canarifche Eylant Palma.

By Cabo de Roca by Lisbona.
Het wefterlickfte van Yrlandt.
Engelants eint.

Een mijl ooftwaert van Pleymouth.
By Timouth in zee.

Londen in Engelant.

Het voorlant van Engelant.
Amfterdam.

Helmfhuy by weften de Noortcaep
in Finmarck.

Noortcaep in Finmarken.

Noorkin.

angel.
De zuyderlicke ftraet van Vaygats.
Langenes in Nova Zembla.
Willems Eylant by Nova Zembla.
J Yfhouck in Nova Zembla.
| Het winterhuys in Nova Zembla.
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Sint Michiel in Ruffia gengemt Arch-

i

oo

\

| 12.
i 24.

|

|25
.
| 27
26

®.
0.
20.

55-

10.

i O
. 0.

. 40.
13.
. 40.
. 30.
. 0.

24.

30.

Wefte-
ring.

o w O

30.

ee9°

Breede.
tr. (o)
N 37. 0.
N 37. 0.
N 15.0.

N 28. 30.
N 38. 55.

N 52. 8.

N so0. 21.
N s5o0. 18.

N 55. 0.

N 51. 24.

Ns51. 8.

N 52. 20.

N 71. 25.
N 71. 10.

N 64. 54.
N 69. 30.
N 73. 20.
N 75. 35.
N 77. 12,
N

Langde.
tr. (E)
o. o.
8. 20.
I1. 20.
16. 20.
24. 30.
24. 1I2.
28. o.
30. oO.
33. O.
34. 6.
35. 4o0.
39- 30.
6o. o.
61. 30.
63. 30.
83. 30.
103. o.
100. 30.
110. O.
120. 30.
120. 30.

Eerfte
percx
op de
zuyt-
fijde

Twee-
de
percx
opde
zuyt-
fijde
(uyt-
geno-
men
Goa
Co-
chin
en
Can-
tan)

Ver-
groo-
tende
oofte-
ring
Ver-
clee-
nende
oofte-
ring

Ver-
groo-
tende
wefte-
ring

Ver-
clee-
nende
wefte-

ring

Op 105. Spaeniche mijlen weftwaert
van Cabo SantAuguftin en Brafilie.

By Cabo S. Auguftin in Brafilia.

Zuyt en noort met Cabo das Almas
in Guinea.

Noortweft wel foo noordelick vande
Eylanden van Triftan da Cuncha.

Noortweft wel foo weftelick vande
voorfcreven Eylanden. A

Zuyt en noort met Cabo de Bona
efperance.

Op 17. duytfche mijlen van Cabo
das Aguillas ooftwaert.
Ontrent 5. mijlen in zee vant lant
Natal.
Byde Baixos da India.
Mofambique.
Inden inwijck van S. Auguftin in
Madagafcar.
Zuyt van Cabo Sant Romain.
Inden inwijck van Anton Gil in Ma-
dagafcar.
34. Duytfche mijlen zuytooft van S.
" Brandaon.
Goa een vermaerde coopftat in India.
Cochin.
25. Duytfche mijlen weft ten noorden
vande zuytwefthouck vanSamatra.
Bantan een coopftadt in India.
Het Eylant Lubock.
De zuytwefthouck vant Eylant Balij.
De mont der Rivier van Cantan in
China.
Bunam 46. Duytfche mijlen van het
ooftende van Iava na het ooften.

®
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Oftering.| Breede.
tr. (). [tr. (.
0. o. Z.

3. 10. |Z.8. 30.
12. 15. |Z.0. o.
19. O. Z. 31. 30.
15. O. Z. 31. 30.
2. 30. |Z.35.30.
Wefte-

ring.

0. o Z.

4. 30. |Z.33.0.
I1. o. Z.22.0.
1. O. Z. 14. 50.
13. O. Z. 23. 30.
16. o. Z.28.0.
15. O Z. 16. 20.
22. O Z. 19. 20.
15. 10. |N 15.30.
15. 0. |N 9.45.
6. o Z 5.28.
4. 45. |Z 6.0.
2. 25. |Z 6.10.
1. 30. |Z 8.40.
0. 0 N 23.0.
0. O Z

Langde.
tr. (1).
o. o.
6. o
29. oO.
30. o.
36. o.
57. O.
60. o.
66. o.
79. 30.
81. 4o.
83. o.
86. 20.
gI. o.
110. O.
120. O,
121. O.
147. 0.
150. O.
155. O.
157. O.
160. 0.
160. ©.




Hoemen het noortpunt en naeld-

vvy/ing vindyt.

HOE wel het vinden der naeldwijfing (daer af wy hier vooren dickwils
ghefeyt hebben) an velen bekent is, nochtans fullen wy daer af fchrij-
ven voor de ghene diet niet en weten.

Anghefien men hier begeert te vinden de afwijcking der naelde vant
noorden, foo fouctmen eerft het noortpunt, om de naeldwijfing daer by te
verlijcken. De manier der vinding vant felve noortpunt in een beweghende
fchip op zee, heeft groote ghemeenfchap mette manier der vinding vant
noortpunt, of vande middachslijn opt vaft lant, ende mach onder anderen aldus
uijtgherecht worden: Men doet int zeecompas de leli recht overcommen
mettet noortende vant ftael, of vande zeylnaelde daer onder ligghende: Of
noch beter machmen in plaets vande leli, een naelde felf boven opt papier
vaft legghen, deelende trondt van tfelve papier in fijn 360. tr. beginnende
ande naeldens noortpunt als hier onder het rondt A B ¢ D, waer in de naelde
beteykent is met A ¢, vaftighemaeé wefende opt felve papier, & is tmiddelpunt:
Tgebruyck hier me is dufdanich: Ghelijck den Stierman int foucken der
breede, wacht tot dat de middach ghecommen is, te weten tot dat de fchaeu
van een hangfnoer of rechtfnoer, overcomt mette lini die hy in fijn compas
voor de middachslijn houdt, alfoo fal hy hier doen, uijtghenomen dat hy
begint 3. 4. of 5. uijren of meer voor middach alfdan, acht nemende op wat
trap en ghedeelte van dien de fchaeu des hangfnoers wijft, bevint die, neem
ick, opden 4o. tr. gheteyckent ¥, fulcx dat ¢ E F, de fchaeu bediet, ende
nemende alfdan de Sonnens hooghde, bevint die, by voorbeelt, van 2. tr.
welcke hy, metfgaders de 4o. tr. tot ghedachtnis opteyckent: Wachtende voorts
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foo lang na middach, tot dat de Son weerom ghedaelt is tot op de felve
hooghde alfveoren van 2s. tr. fal fien waer de {chaeu vant hangfnoer alfdan
opt papier wijft, twelck fij, neem ick, 4o. tr. over dander fijde, als an H, fulcx

dat 1 £ H, de fchaeu bediet. Dit foo fijnde, t'middel des boochs F u, als 4, is
tbegeerde noortpunt, ende want de naelde daer recht op wijft, foo en heeftfe
in dat voorbeelt gheen wijeking, dan wijft recht noort. - Maer foo inde voorf.
ervaring na middach de fchaeu vant hangfnoer niet ghewesen en hadde 4o tr,
over dander fijde van A, maer by voorbeelt alleenelick 20 tr. tot kK; In fulcken
ghevalle deeltmen den booch F k;, doende 6o. tr. door tghedacht in tween an
L, fulex dat L F, L K, elck doen 30.tr. Twelck foo fijnde, L ift noortpunt, ende
de begeerde naeldwijcking daer af is ooftering van L tot a 10. tr.

Maer by aldien inde voorf. ervaring na middach, de fchaeu vant hang-
fnoer ghewefen hadde op L, dats 3o. tr. van F, foo deeltmen den booch F 1,
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doende 30. tr. doortghedacht in tween an M, fulcx dat M F, M L, elck doen
15. tr. twelck foo fijnde, M is tnoortpunt, ende de begeerde naeldwijcking daer
af, wefende ooftering van Mtot A 25. tr.ende alfoo met alle voorbeelden. Maer
foo de naelde alleen draeyde, fonder an een papier ghehecht te fijn als hier
vooren, ende dat de trappen op den cant vande caffe gheteyckent waren,
ghelijck wel ghedaen wort: Tghebruyck is daer me alfvooren, midts datmen
ten tijde der ervaring, de caffe keert tot dat de naelde opt begin der trappen wijft.

Ander fijnder die nemen een * foppich vierendeel ronts, wiens fichteinander-
fplat, niet teghenftaende de beweeghlicheyt des fchips, altijt in waterpas blijft,
deur fulcke manier als int volghende ghefeyt fal worden. Hier me vintmen de
Sonnens hooghde met haer fopbooch beyde tfeffens: De form daer af mach
dufdanich wefen: A B ¢ bediet een vierendeel ronts, ftaende rechthouckich opt
rondt B D ¢ E, ghedeelt in fijn 360. trappen, twelck het fichtemderfplat beteyckent,
fijn middelpunt is ¥, waer op tvierendeelronts draeyen can, ende op dattet
alfins rechthouckich blijft opt voorf. rondt B¢ D E, foo comt van deen en
dander fijJde een fteunfel, als van G tot by D en E, vaft ghemae& an tvoorf
vierendeelrdts, om daer me te drayen. Voort iffer int rondt BD ¢ E een glas,
en daer onder fijn feylnaelde, foo lanck alffe ten langften inde caffe bequame-
lick vallen mach, ende heeft de felve caffe van binnen heur 360. tr. daer de punt
der naelde fcherpelick op wijfen mach, overcommende die 360. tr. met dander
360. tr. boven opt fichteinanderftont. Defen tuych is deur de vondt van Reyner

‘Pieterfz. hanghende ghemae& op twee verfcheyden affen, na de manier der

zeecompaflen, op dat alfoo het rondt B » ¢ E, inde beweginghen vant {chip altijt
evewijdich vanden fichtemder blijve: Ende op dattet {felve noch meerder feker-
heyt hebbe, foo worter onder een ghewicht an vervought gheteyckent H, van
25. of 30. pont, of foo veel als de grootheyt vanden tuych vereyicht.

Tis oock te ghedencken oirboir te wefen, dattet vierendeelronts tfijnder
plaets recht overende ftaende, over deen en dander fijde evefwaer fij, dat is de
fijde van F na ¢, foo fwaer as van F na B, twelckmen weten can mits tvieren-
deelrondts af te nemen, ende te hanghen met ¢ neerwaert an een draet, vaft
gemae® int middel van Bc by F, ende alfdan falmen vande fwaerfte fijde
fo veel af vijlen, tot dat de reghel B ¢ in waterpas hangt.

Angaende ymant mocht dencken, dat de * wijfreghel in verfcheyden
plaetfen hooger of leegher ghedraeyt, te groote verandering int ghewicht
mocht geven, daer af en is gheen merckelick feyl te verwachten, om tgroot
ghewicht van H, ende de lichticheyt der wijfreghel.
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De ghebruyck daer af,om t'noortpunt en naeldwijfing te vinden, is dufdanich:
Men begint, gelijck in deerfte wijfe, ettelicke uijren' voor middach, draeyende
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den tuych tot dat de naelde opt begin des ronts wijft, daer na keertmen het
vierendeel ronts foo lang herwaerts en derwaerts, tot dat de Son deur de
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fichtgaetkens fchijnt: Twelck foo fijnde, men bevint, neem ick, dat den onderften
cant of wijfer vant vierendeelronts, wijft int fichteinderfplat opden 4o. trap,
ende de hooghde der Son, die int vierendeelronts anghewefen wort van, neem
ick, 25. tr. welcke men, mitfgaders de 4o. tr. tot gedachtnis opteyckent.
Wachtende voort foo lang na middach, tot datmen de Son deur den feluen
tuych ghedaelt vindt tot opde felve hooghde alfvooren van 25. tr. men keert
alfdan den ftoel ter eender en ander fijde, tot dat de Son deur de fichtgaetkens
fchijnende, de naelde weerom wijit opt begin des ronts: Twelck foo fijnde,
t'middelfte punt des boochs int fichteinderfplat tufichen deerfte en tweede
ervaring, is tgefochte noortpunt: Ende foo veel de naelde alfdan daer af wijckt,
dats de begeerde naeldwijcking, gelijck int eerfte voorbeelt wat breeder van
fulex ghefeyt is.

Deur tghene hier boven ghefeyt is vande ervaring mette Son des
daechs, mach derghelijcke verftaen worden ende ghefchien met yder vafte
fterre des nachts, die ghebruyckende al oft de Son waer: maer niet de Maen,
eenfdeels om heur raffche eyghen loop, ten anderen om tgroot * verfcheenficht
datfe heeft van weghen fij t’eertrijck foo na is. '

Merckt noch datmen voor den middach twee drie vier of meer erva-
ringhen mach doen: Als by gelijcknis, deerfte wefende de Son boven den
fichteinder 1o. tr. inde tweede 15. tr. inde derde 2o. tr. ende doende dergelijcke
drie ervaringen op fulcke hooghden na middach, foo bevintmen hoe deen met
dander overcomt, ende alfmen alfins een felve noortpunt crijcht, tgheeft den
Stierman meerder betrauwen op fijn werck.

Seylende een Stierman van ooft na weft of van weft na ooft, t'’can ghe-
beuren dat hy opden tijt van 10. of 12. uijren tuffchen deerfte ervaring en de
laetfte, een trap of meer verandering der naeldwijfing crijge, waer uyt wijder
volghen can, dattet noortpunt ghevonden deur deerfte voormiddachiche ervaring,
en de laetfte namiddachiche, niet overcommen en fal mettet noorpunt gevon-
den deur de laetfte voormiddachiche ervaring, en deerfte namiddachiche, fonder
nochtans dat den Stierman int werck ghefeylt heeft. Dit hem foo ontmoetende,
hy can daer uijt ramen hoe veel op feker uijren varens de naeldwijfing ver-
andert, ende daer op giffing maken, om trechte noortpunt en naeldwijfing met
noch meerder fekerheyt te hebben. Tfelve canmen oock weten deur de
naeldwijfing ghevonden op voorgaende daghen, ende die verleken mette
wijfing des teghenwoordighen dachs.
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