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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 über den Erdmagnetismus aus der ersten Periode seiner 

Entwicklung, die mit dem Ausgang des XVI. Jahrhunderts, d. h. vor dem 

Erscheinen von William Gilbert's grundlegendem Werke "Oe Magnete", 

ihren Abschluss findet. Unsere Sammlung könnte daher auch den Titel 

führen: RARA MAGNETICA ANTE-GILBERTIANA. 

Ein jedes der hier reproducirten Stücke ist selten oder sclnver zu­

gänglich, einige dürfen sogar zu den literarischen Raritäten gerechnet 

werden, die nur sehr wenigen der jetzt lebenden Forscher auf erd­

m~gnetischem Gebiete zu Gesichte gekommen sein werden. Es hat deshalb 

schon die blasse Ermittelung und die Beschaffung des Materials nicht ~e­

ringe Mühen verursacht. 

Die zur Erläuterung der einzelnen Stücke nothwendigen Erklä rungen 

kann ich diesmal kürzer fassen, da ich in einer unlängst erschienenen Ab­

handlung "Oie Anfänge der magnetischen Beobachtungen" viele der hier 

in Betracht kommenden Fragen bereits eingehender erörtert habe. Ich werde 

diese Arbeit im Folgenden kurzweg mit dem Worte "Anfänge" citiren1 ,. 

PETRUS PER~;G1UNUS lJE MARICOURT: De Magnete. - Der Brief über den 

Magneten, den der allS der Picardie stammende Edelmann Piert'e de l\lari­

court am 12. August 1269 unter den W ällen von Lucera") an seinen Freund 

und Kachbarn Syg-er de Fou ca ucourt schrieb, ist die älteste abendländi~c-he 
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Abhandlung über den Magnetismus und zugleich eines der frühesten Zeug­

nisse für die Anfänge expe~imenteller Forschung im Mittelalter. 

Ueber dan 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 loht 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, nämlich einen "Tractatus, in quo docebimus phisica com­

ponere instrurnenta" (Cap. I im I. Thejl) und ein "Liher de operibus specu­

Iorum" (Cap. II im II. Theil). 

Der Brief de Maricourt's fand in Abschriften ziemlich grosse Ver­

breitung und wurde noch bis in die zweite Hälfte 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 später scheint Georg Hartmann in Nürnberg durch eben 

diese Schrift bei seinen magnetischen Studien wesentlich beeinflllsst worden 

zu sem. Der Lindauer Arzt AchilIes Gasser besass ebenfalls eine 

Peregrinus-Handschrift, mit der er nicht nur seinen Landsmann .I oachim 

Rheticus (vor 1540) bekannt machte'), sondern die er, mit einer Einleitung 

und Nachschrift versehen, im Jahre 1558 sogar durch den Druck ver­

öffentlichte. Dieses Büchlein, dessen Titel ich in Facsimile weiter unten 

wiedergebe, ist heutigen Tages so selten geworden, dass sich 1871 der Fürst 

Baldassare Boncompagni veranlasst sah, nachzuforschen, wieviel Exem­

plare davon noch vorhanden seien. Er machte 13 ausfindig; da er aber 

3 Exemplare übersehen hat, giebt es im Ganzen mindestens 16, von denen 

~ich 7 in Deutschland befinden"). Jene Druckschrift gab sogar die Ver­

anlassung zu einem Plagiat, das der aus dem Hennegau stammende.J ea n 

/{ 

0--{3 OE MARICOURT E>-< 

Taisnier (oder Taisner) beging, indem er 1562 ein "Opusculum perpetua 

memoria dignissimum de natura magnetis ... " veröffentlichte, das fast wörtlich 

mit der "Epistola" übereinstimmt, ohne dass Peter Peregrinus noch dessen 

Herausgeber Gasser genannt werden';). 

Von den weiteren Schicksalen der "Epistola" sei noch Folgendes 

erwähnt. Im Jahre 1681 glaubte M. Thevenot einer von ihm gesehenen 

Handschrift mit dem Titel "Epistola Pet'ri Adsigerii, in super rationibus 

naturae Magnetis ... " entnehmen zu können, dass man schon 1269 die 

magnetische Deklination (im Betrage von 5°) gekannt habe. Erst 1835 wies 

W. Wenckebach nach, dass eine Randbemerkung aus späterer Zeit in der 

Leidener Handschrift der "Epistola" zu jenem Irrthum Thevenot's die Ver­

anlassung gegeben, und 1868 zeigte T. Bertelli noch gründlicher, dass alle 

anderen Handschriften diese Marginalie nicht enthalten. Der andere von 

Thevenot in die Literatur eingeschleppte Fehler, als Verfasser der "Epistola" 

einen Petrus Adsigerius anzunehmen, hat sich trotz der Arbeiten von 

Wenckellach und Bertelli fast bis auf unsere Tage erhalten: ein unwissender 

Abschreiber hatte aus ad SigeruJIi einen Adsigerius gemacht.). 

Nachdem bereits ~795 T. Ca vallo einige Bruchstücke des Leidener 

Codex der "Epistola" und 1838 G. Libri die Pariser Handschrift derselben 

veröffentlicht hatte'), gab 1868 der bereits genannte Barnabit Timoteo 

Be r tell i 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 später (1871) 

mitgetheilten abweichenden Lesarten an etwa einem Dutzend von Stellen 

noch Verbesserungen vorgenommen '). 

Den Inhalt der "Epistola" eingehend zu analysiren wäre hier nicht der 

Ort. Ich kann dem Leser nur dringend empfehlen, den eigenartigen Reiz, 

den ihre LectUre gewährt, sich nicht entgehen zu lassen. Die wichtigsten 

Errungenschaften in der Lehre vom Magneten, die de Maricourt seinem 

Freunde mittheiIt, beziehen sich auf die Unterscheidung und Erkennung 
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der beiden Pole, auf die vertheilende Wirkung des Magnete~, 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, für die wir aber mehr das Jahrhundert, 

als den Verfasser selbst verantwortlich machen müssen. Man findet übrigens 

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 über den Magnetismus, die der 

Brief erwähnt, als Entdeckungen des Briefschreibers ansieht, während doch 

kein Zweifel darüber bestehen kann, dass viele dieser Thatsachen schon vor 

ihm bekannt waren. Dafür spricht zur Genüge die Aehnlichkeit der Lehren 

vom Magneten, die sich bei Gelehrten finden, die vor oder gleichzeitig "'!nit 

de Maricourt gelebt haben" wie Vincent de Beauvais, Albertus 

Magnus, Roger Bacon und J ean de S. Amand. 

FRANCISCO FALERO: Dei N ordestear de las Agujas. - Dieses Kapitel 

aus Francisco Falero's "Tratado dei Esphera y dei arte dei marear" 

(Sevilla 1535) enthält die erste gedruckte Anleitung znr Bestimmung der 

magnetischen Deklination, deren Vorhandensein und räumliche Verschiedenheit 

im September 1492 von Christoph Columbus entdeckt worden war 

(vgl. "Anfänge" S. 1 u. 12). 

Die Methode der Deklinationsbestimmung ?estand anfänglich, 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 Abseh vorrichtung findet sich ja auch schon 

in der Epistola Petri Peregrini (II. Theil, I. Cap.) angegeben. Dass dabei 

keine grosse Genauigkeit erzielt werden konnte, erscheint selbstverständlich. 

Eine Verbesserung in der Methode zur Bestimmung der Missweisung 

auf See war also ein erstes Erforderniss, sollte die seit des Columbus Zeiten 

mit soviel Liebe und "Beharrlichkeit versuchte Lösung des Längenproblems 
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auf magnetischem Wege zur Wirklichkeit werden. Ein Sevillaner Äpotheker 

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 Höhe Vor- und Nachmittags durch den 

Schatten eines central gestellten Stiftes oder Gnomons bestimmte Die halbe 

Differenz der Azimuthe, die von N über 0 nach S und von N über W nach 

S bis zu je 180° gezählt wurden, war die gewünschte Abweichung der 

Magnetnadel von der J\'littagslinie. 

Fe li p e G u i II en, der dieses Instrument (bntjul<l de variacion) 1525 dem 

König von Portugal, Joao III, überreichte und dafür reichlich belohnt wurde, 

hat leide r nichts Schriftliches über 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 Lösung des Längenproblems mittels der 

Bussole beschäftigt hat (vgl. diese "Neudrucke" No. 4, Einleitung S. 17), 

verdanken wir eine genaue Beschreibung des Instrumentes, die ich a. a. O. 

("Anfänge" 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" (J\Iadrid 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 gütigen 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 enthält 52 unbezeichnete Quarthlätter. 

Im achten Kapitel des zweiten Theiles mit der Ueberschrift "DeI 

nordestear de las agujas" wird, zum ersten Male in einern Druckwerke, die 

Thatsache der Missweisung ausführlich 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 nirgends Erwähnung geschieht. Sie bestehen 1) in der Azimuthbestimmung 

der Magnetnadel am wahren Mittag, wenn der Schatten des Stiftes nach N 

fällt; 2) in der Beobachtung der Schattenazimuthe bei korrespondirenden 

Sonnenhöhen Vor - und Nachmittags; 3) in der Beobachtung dieser Azimuthe 

bei Sonnen - Aufgang und Untergang. 

PF,J)RO NUNES: Estromento de Sombras. _ . Bald nach Falero hat 

Pedro Nunes, der 1537 auf das wirkliche Vorhandensein einer Missweisung 

und die Nothwendigkeit ihrer Ermittelung für die Schiffahrt gleichfalls e~t­

schieden hinwies, das Guillen'sche Instrument einfach dadurch verbessert, dass 

er eine Vorrichtung zur Beobachtung der Sonnenhöhe hinzufügte, gleichzeitig 

aber auch eine neue Methode zur Breitenbestimmung zu jeder beliebigen 

Tageszeit angab. Man findet heide Methoden auseinal1dergesetzt 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 Alexadril1o. Tirados 

novamente do Latim em lil1goagem pello Doutor Pero Nunes, Cosmographo 

del Rey D.:; Joäo ho terceiro deste norne nosso Senhor. E acrecetados de 

muitas annotac;:oes e figuras per que mais facilmente se podem entender. 

Item dous tratados que 0 mesmo Doutor fez sobre a carta de marear. Ern 

os quaes se decrari'io todas as principaes duuidas de navegacao. Cö as 'tauoas 

do movimento do Sol: e da su dec1inaci\o. E 0 regirneto da altura assi ao 

meyo dia: corno nos outros tempos" (Lisboa, German Galharde 1537. Fo!.), zu 

der noch als Nachtrag in demselben Jahre und bei demselben Drucker erschien 

"Tratado em defensam da carta de marear com 0 Regimento da altura". 
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Auszüge aus beiden Werken giebt J oao de Andrade Corvo in dem auf 

S. 14 citirten "Roteiro de Lisboa a Goa por D. Joao de Castro" (S. 42 

bis 46, 3831. 

JOAo DE CASTRO: Observa<;oes Magneticas. - Es bot sich nun bald eine 

ausgezeichnete Gelegenheit, beide 1533 zu Evora von P. Nun es erstmalig 

versuchten Methoden aufs eingehendste zu prüfen. Der Infant Dorn Luiz, 

der von Pedro Nunes selbst mathematisch-astronomischen Unterricht erhalten 

hatte und allen nautisehen Fragen grosses Interesse entgegenbrachte, über­

wies ein solches Instrument seinem Studiengenossen und Freund J 0 i'i 0 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 pr~fen und zu untersuchen. J 0110 de Castro, der 

nachmalige vierte Vizekönig von Indien, hat seine Aufgabe aufs glänzendste 

gelöst. Er ermittelte - um hier bloss der magnetischen Seite zu gedenken -

nicht bloss die Missweisung so oft als möglich, sondern er machte auch allerlei 

Beobachtungen über die Methode selbst, über den Einfluss der Magnetnadeln 

und ihrer Magnetisirung auf die erhaltenen Deklil1atiol1swerthe, über mag­

netische Störungen, über 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. Joäo de Castro setzte 

seine Beobachtungen auch auf der Fahrt längs der Westküste 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 überkommen ist. Dieser ausgezeichnete Seemann 

führte über alle seine nautischen, magnetischen, meteorologischen und 

hydrographischen Beobachtungen sehr ausführliche Tagebücher, die unstreitig 

den grössten und werthvollsten Schatz derartiger Aufzeichnungen aus der 

ersten Hälfte 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, Joäo de Castro als den bedeutendsten Vertreter der 
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wissenschaftlichen Erforschung des Meeres 1m ausgehenden Zeit­

alter der Entdeckungen zu erklären. 

Die von Joao de Castro auf den Seereisen während der Jahre 1538-1541 

geführten Logbücher oder "Roteiros", die er seinem Auftraggeber, dem 

Infanten Dom Luiz, übersandt hatte, waren drei Jahrhunderte lang in den 

Archiven Portugals so gut wie unbenutzt liegen geblieben, bis sie durch 

Nunes d«} Carvalho, Diogo Köpke und Jo a o de Andrade Corvo ans 

Licht gezogen und veröffentlicht wurden. Die bezüglichen Publikationen 

sind folgende: 

1. Roteiro de Lisboa a Goa por D. J oao de Castro. Annotado por 

Joäo de Andrade Corvo. Lisboa 1882. 8 0
, mit Karten und Abbildungen; 

2. Primeiro Roteiro da Costa da India desde Goa ate Dio : Narrando a 

viagern que fez 0 Vice-Rei D. Garcia de Noronha em socorro des ta ultima 

cidade. 1538-1539. Por Dom JO<1o de Castro, Governador e Vice-rei, que 

depois foi, da India. Segundo MS. Autographo. Publicado por Diogo Köpke. 

Porto 184-3. 80
, mit Porträts und Abbildungen, sowie einem Atlas von Karten 

und Plänen; 

3. Roteiro em que se contem a viagern que fizeram os Portuguezes no 

anno de 1541, partindo da nobre cidade de Goa atee Soez, que he no firn, 

e stremidade do Mar Roxo. Com 0 sitio, e pintura de todo 0 syno arabico 

por Dom Ioam De Castro, decimo terceiro governador, e quarta viso-rey da 

India ..... peIn Doutor Antonio Nunes de Carvalho . ... Paris 1833. 80
, 

mit Porträts und einer Karte, sowie mit einem Atlas von Karten und Plänen. 

Alle drei Roteiros enthalten die ausführlichen Protokolle über seine mag­

netischen Messungen, von denen ich eine Auswahl unten mittheile. Gewöhn­

lich wurden mehrere Azimuthbestimmungen Vor- und Nachmittags gemacht, 

die entsprechenden mit gleicher Sonnenhöhe kombinirt und so auch meh­

rere Werthe für die Abweichung der Magnetnadel gewonnen. Dieselben 

stimmen ziemlich gut unter einander überein; denn die Unterschiede schwanken 

nur zwischen 0 und %0
• Man darf diese Differenzen nicht einmal ganz als 

Fehler der Messungen ansehen, da ja, abgesehen von anderen Ungenauig-
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keiten, die durch die Fortbewegung des Schiffes verursachten wirklichen 

Verschiedenheiten im Betrage derMiss~eisung gar nicht berücksichtigt wer­

den konnten. 10) 

Eine übersichtliche Zusammenstellung der von Joäo de Castro gemachten 

Deklinationsbestimmungen giebt der oben genannte Joao de Andrade 

Corvo (& 404-411), der an dieser Stelle auch ähnlich(! Beobachtungen 

von Vicente Rodrigues, Gaspar Reim i'i o und Aleixo da Motta aus 

aus dem XVI. Jahrhundert mittheilt. 

GEORG HARTMANN: Neigung der Magnetnadel. - Der Brief Geo r g 

Hartma~n's an den Herzog Albrecht von Preussen vom 4. März 1544 

enthält 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 Königsberg und wird 

mit Erlaubniss dieser Behörde hier zum ersten Mal in Facsimile reproducirt. 

Durch den Druck wurde das Schreiben schon früher einigemal veröffentlicht : 

zuerst von J. V 0 igf in Raumer's Historischem Taschenbuch ll, 1831 , sodann 

von H. \V. Dove im I~epert~riu~ der Physik II, 1838 und zuletzt noch ein­

mal von J. Voigt, zugleich mit anderen Briefen Georg Hartmann's, im 

"Briefwechsel der berühmtesten Gelehrten des Zeitalters der Reformation 

mit Herzog Albrecht von Preussen" (Königsberg 1841. 8°). 

Da dieser inhaltreiche Brief bis zum Jahre 1831 im Königsberger Ar­

chiv vergraben und unbeachtet gelegen hat, konnte er auf die Entwicklung 

der Lehre vom Erdmagnetismus natürlich keinen Einfluss ausüben, so dass 

als Entdecker der magnetischen Inklination überall Ro bert N orman galt, 

der zuerst 1576 den Betrag dieser Inklination für London zu 71 0 50' be­

stimmte. Nach dem \Vortlaut jenes Schreibens kann indessen darüber kein 

Zweifel sein, dass Hartmann das Phänomen der Inklination entdekt hat. 

Wenn seine Mes!';ung derselben ausserordcntlich ungenau ausfiel, so ändert 

das nichts an der Thatsache und erklärt sich einfach dadurch, dass seine 

Magnetnadel nicht an einer horizontalen Achse aufgehängt war, sondern auf 

einer yertikalen. 
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Sodann enthält der Brief die Nachricht von der frühesten Bestimmung 

der magnetischen Deklination auf dem Festlande, die Georg Hartmann ums 

Jahr 1510 in Rom ausgeführt hat; vgl. "Anfänge" S. 4-7. 

Der sonstige Inhalt des Schreibens bringt in magnetischer Beziehung 

nichts 'Neues, und wenn Dove Ca. a. O. S. 134-136) seiner Zeit Georg 

Hartmann die Entdeckung mehrerer Elementargesetze über die magnetischen 

Pole u. s. w. zuschreiben wollte, so erklärt sich dieser Irrthum dadurch, 

dass Dove die älteren Schriftsteller über den Magneten, insbesondere den 

Brief von Pierre de Maricourt nicht kannte. Das "alte Pergamentbuch" 

von dem Hartmann erzählt, dass es ihrri "in dem Bauernkriege überkommen", 

ist offenba~ 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. 

GERHARD MERcAToR : De Ratione Magnetis circa Navigationem. ­

In diesem Briefe Gerhard Mercatoris an den Bischof von Arras finden 

wir zum ersten Male die Ansicht ausgesprochen und begründet, dass die 

Erde einen magneti;chen Pol besitzt, während man bis dahin gewöhnlich 

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" CI. Theil, Cap. X). 

Dieses wichtige Schreiben Mercator's hat ein ähnliches Schicksal gehabt, 

wie jenes von Georg Hartmann: es kam erst in di'esem Jahrhundert an die 

Oeffentlichkeit. A. Breusing fand eine Abschrift des lateinischen Originals 

in der Göttinger Bibliothek und veröffentlichte sie 1869 in deutscher Ueber­

setzung (Gerhard Kremer gen. Mercator, der deutsche Geograph. Duis­

burg. S. 13-15), während die lateinische Abschrift zum ersten Male ' von 

F. van Ortroy (L'oeuvre geographique de Mercator. Bruxelles 1893. 8°. 

S. 83-84) publicirt wurde. Ein Vergleich dieser Veröffentlichung mit dem 

Göttinger Manuscript (Cod. MS. hist. 657 XIII) ergab mir, dass Ortroy einen 

sinnstörenden Fehler begangen hat, der in der vorliegenden Wiedergabe des 

Briefes natürlich vermieden wurde. ll ) 
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Da Mercator auch später noch mehrfach seine Ideen über den mag­

netischen Erdpol in Schriften und Karten zum Ausdruck brachte, sind seine 

diesbezüglichen Studien doch nicht so ga~z ohne Einflus~ auf die Weiter­

entwicklung des Erdmagnetismus geblieben, wie z. B. diejenigen von Georg 

Hartmann. In einer ErläuterungsschriftlI) zu verschiedenen Globen, die Mer­

cator für 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 la~itudinis poli magnetis. Inventio longi­

tudinis per magnetern. Invenire magnetis declinationem quolibet loco per 

globum), und in seiner Weltkarte führte er den Nullmeridian durch den 

magnetischen Pol. Dass Mercator auf die Festlegung dieses Poles ganz 

besonderen Werth gelegt hat, zeigt auch sein schönes Bild, das auf Ver­

anlassung seines Freundes F . Hogenberg in Köln gefertigt wurde, auf dem 

er mit dem Zirkel den magnetischen Pol auf einem Erdglobus absetzt. 

MARTJ:'< CORTES: 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 Cortes, dass er im "Breve compendio 

de la sphera y de la arte de navegar" (Sevilla 1551. Fo!.) der Magnetnadel 

und deren Abweichung einen ausführlichen Abschnitt widmete, den ich hier 

auch um deswillen reproducire, weil er die älteste genaue Beschreibung 

des Schiffskompasses und dessen Verfertigung enthält. 

Da mir die erste Ausgabe vom Jahre 1551 nicht zugänglich war, habe 

ich ein Exemplar der zweiten vom Jahre 1556 zur Herstellung des 

Facsimiledruckes benutzen müssen.l~) 

Die Ansichten über den magnetischen Pol, die Martin Cortes im 5. 

Kapitel äussert, sind viel unklarer als die Mercator's, dem die Priorität in 

dieser Frage zukommt, selbst wenn man annimmt, dass Martin Cortes sein Buch 

im Manuscript bereits 1545 vollendet hatte, wie er in der Vorrede angiebtY;) 

2 17 
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ROBERT NORMAN: The Newe Attractiue. - Dieses epochemachende 

Buch enthält die Nachricht von der (abermaligen \ Entdeckung der magne­

tischen Inklination und von der ersten Messung derselben. Es ist zugleich 

das älteste 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" veröffentlichte, 

das er 1590 aus dem Holländischen übersetzte. I,) 

Das vVerk "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 höchstens in der allerletzten Ausgabe. 

Bei der grossen Seltenheit und Wichtigkeit des Werkes hätte 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 unmöglich war. Ich habe mich des­

halb damit begnügen müssen, 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 

ruIes" (Tafeln der Deklination der Sonne etc.) als überflüssig - wenigstens 

für den vorliegenden Zweck - ganz weggelassenY) 

W1LLlA\I BOROUGH: 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 Ergänzung zur vorigen, mit der sie in demselben Verlage 

wohl gleichzeitig erschienen sein mag. 

Während Robert N orma n hauptsächlich die Inklination behandelt, 

giebt William Borough ausführliche Anweisungen zur Bestimmung der 

Deklination und bespricht die Wichtigkeit derselben für die Navigation 

;mf Grund seiner eigenen Erfahrungen. Im Grunde genommen sind es nur 
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Weitere Ausführungen der schon 1535 von Francisco Falero gegebenen 

Regeln. lI;) 

Der "Discours" scheint mit dem "Attractiue" zusammen vier Ausgaben 

erlebt zu haben (1581, 1585, 1596 und 1614), später aber nicht mehr gedruckt 

worden zu sein; in Folge dessen ist Borough's Werk noch seltener geworden 

als Norman's.17) 

Aus dem schon oben genarmten Grunde war es auch hier nicht mög­

lich, einen Facsimiledruck der ersten Ausgabe zu veranstalten. Geeigneter 

hierzu war die dritte vom Jahre 1596, von der die Bibliothek der I?oyal 

Society in London ein Exemplar besitzt, das mir Dank der gütigen Ver­

mittelung der Herren Rücker und Symons zu diesem Zwecke gütigst zur 

\ . t>rfügllng gestellt wurde. 18) 

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 

LInd Kartenskizzen. Später wurde er "Comptroller to the Navy" (vgl. niet. 

of Nat. Biography V, 404). 

SlM0N STEVIN: De Havenvinding. - Diese überaus selten geworuene 

Schrift des glOssen holländischen Mathematikers enthält das älteste Verzeich­

niss von Werthen der magnetischen Deklination (für 42 Orte), erläutert die 

grosse Bedeutung der Kenntnis:; der Deklination für die Schifffahrt und 

giebt eine Anleitung zur Bestimmung derselben mittels des Azimuthal­

Kompasses. Ich reproc!ucire hier nur den zuerst und den zuletzt genannten 

Abschnitt nach dem einzigen mir bekannt gewordcnen Exemplar , da" die 

Königliche Bibliothek im Haag besitzt.: :') 

Aus der gleichzeitig erschienenen und vonHugo de Groot (Grt ,t iu.,) 

besorgten lateinischen Uebersetzung ( fl1!ii Vl!.Yl'JiTH.fI sive portuum in\' esti­

gandorum ratio) erfährt man, dass Graf Moritz von Nassau, 1' 1 inz \'on 

Oranien, als Admiral der holländischen Flotte den 1Ilathematiker Sill l U Il 

Stevin - der iibrigens in der holländischen Originalausgabe a l ~ \' erbsse r 

nirgends genannt ist - zur A. l.~ fass ung- der Schri ft veranlas~t ha t. \\ ,<I er \ " 11 

I'> 
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der Wichtigkeit der Kenntniss der magnetischen Deklination für den See­

mann überzeugt war. Auf des Prinzen Geheiss erschien das kleine Buch 

gleichzeitig in holländischer, lateinischer, englischer und französischer 

Sprache.20) 

Als Gewährsmann für die Werthe der Deklination wird in der Einlei­

tung der in Amsterdam lebende calvinistische Prediger und Geograph 

P. Plancius genannt, der diese Angaben für eine geographische Karte ge­

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

ANMERKUNGEN. 

1) Meine Abhandlung "Die Anfänge der magnetischen Beobachtungen" 
erschien zuerst in der Zeitsch. d. Gesellsch. f. Erdkunde zu Berlin, XXXII. Band, 

Heft 2, und sodann gesondert: Berlin, W. H. Kühl 1897. gr. 8°. 27 S. Eine fran­

zösische Uebersetzung derselben brachte das "Bulletin de la Soeiete Beige 
d'Astronomie", 11 1897. 

2) 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, Departement 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 fügt hinzu: "et ideo seit naturalia 
per experientiam, et medicinalia, et alkimistica, et omnia tarn coelestia quam 

inferiora ... " (S. 46). 

( . Vgl. "Anfänge" S. 22. 

. ~ \ Die Gasser'sche Ausgabe der "Epistola Petri Peregrini", deren Titel unten 
ln Facsimile wiedergegeben ist, enthält 7 Bogen kl. 4° und 4 Figuren im Text. 
Titel, Widmung an Kaiser Ferdinand und Praefatio nehmen die ersten 11 BI. in 

Anspruch, in der Mitte von BI. 11 b beginnt die Epistola, welche auf BI. 23a endet. 

Da Herr T. Bertelli (Cristoforo Colombo, scopritore della declinazione 
m~gnetica. Roma 1892. Fo!. S. 61) A c hilies Gasser noch zu denjenigen zählt, 

dil: im XVI. Jahrhundert mit der magnetischen Deklination nicht bekannt waren, 
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~o bemerke ich ausdrücklich, dass Gasser die magnetische Abweichung kannte; 
denn in der "Praefatio" (BI. Aiij verso) sagt er, dass die Meinung (Cardan's), die 

Magnetnadel müsse 5° abweichen, weil der Polarstern einen solchen Polabstand 
besitzt, falsch sei, da ja P. Apian eine solche von 11° gefunden habe (vgl. "An­
fänge" S. 8). -

Ausser den von B. Boncompagni (BulI. d. Bibliografia e di Storia delle 
Scienze Matematiche e Fisiche IV S. 332-339) namhaft gemachten 13 Exemplaren 

der Gasser'schen Ausgabe der "Epistola" weiss ich noch die der Hofbibl. in Karls­
ruhe, der StadtbibI. in Hamburg und des Herrn Latimer Clark in London zu 
nennen. 

6) Opusculum perpetua memoria dignissimum, de natura magnetis, et ejus 
effectibus . . . . . Authore Ioanne Taisnierio Hannonio . . . . Coloniae, apud 

Ioannem Birckmannum. Anno M.D.LXII (8. 2 Bl. 86 S. 1 BI.; auf der Rückseite 

des Titels und auf dem letzten Blatt das Portrait des Verfassers in seinem 
53. Lebensjahre). 

7) Die Angabe Thevenot's findet sich in seinem "Recueil de Voyages" 
(Paris 1681. Fol. S. 29). Die wichtige Arbeit von W . W e nckebach "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 Französische übersetzt 
(Anna!. d. Mat. Pura ed Applicata VII, Roma 1865. 80.) . 

R) Tiberius Cavallo veröffentlichte in seinem Buche "A Treatise on 
I\Iagnetism" (2 nd ed. London 1795. 8~. Suppl. S. 37-63) die wichtigsten Stellep. der 

"Epistola Petri Peregrini" zugleich mit einer eng!. Uebersetzung derselben, wäh­
rend .der Pariser Codex dieses Briefes (Fonds Latin 7378 A) von G . Libri in der 

"Histoire des sciences mathematiques en Italie" (Paris 1838. 8° . 11 S. 487-502), 

allerdings mit 78 Lücken, zum Abdruck gebracht wurde. 

9i Die grundlegenden Arbeiten von Timot e o B e rtelli über die "Epistola 
Petri Percgrini" ~ind folgende: 

2 • 

1. Sopra Pietro Peregrino di Maricourt e la sua Epistola tle: ;\la;!;nete. Me­

moria Prima. In Bonc om pagni's Bull. d. Bibliogr. e d. Stor ia delle Sci­
enze Mat. e Fis. I, 1868, S. 1--32 . 

2. Sulla Epistola di Pietro P eregrin,) di Maricourt e sopra alcuni trovati e 

teorie magnetiche dei secolo XIII. Memoria Seconda. Ebenda I, 1868, 

S. 65 - 99, 101 - 139, 319-420; 4 Tafeln. 

3. Intorno a duc Codici Vaticani della Epistola deMagncte di Pil'tro Pere­

grino di Maricourt ed a lle prime ossen'azioni della dcclin~zionc m~g-netica. 
Ebenda IV, 1871 , S. 303 ·-331. 

21 



, --<;) E [ l\' LEI T U l\' G >-, 

Diesen drei Arbeiten hat der Fürst B. Boncompagni zahlreiche Fussnoten 
bibliographischen Inhalts hinzugefügt, die mit ß. 13. unterzeichnet sind. 

Bcrtelli hat 17 verschiedene Abschriften der Epistola als noch vorhanden 
nachgewiesen; da ihm aber die 3 in der Amplonianischen Handschriften-Sammlung 
zu Erfurt unbekannt gel)lieben sind (Cod. Amplon. Q 325, Q 351 , Q 387), steigt 

ihre Gesammtzahl auf 20. Nach dem von Amplonius um 1412 eigenhändig 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. V gI. W. Sc h um, Beschreib. Verzeichniss der Amplonianischen Hand­

schriften-Sammlung zu Erfurt. Berlin 1887. gr. 8°. S. 802. 

Beziiglich der Text~estaltung der Epistola im vorliegenden "Neudruck" sei 
noch erwähnt, dass das mittelalterliche e für ae (z. B. prime statt primae) bei­

behalten worden ist. Die Interpunktion dürfte, wie ich erst nac!1träglich bemerkt 

habe, zu italiel1lsch sein. Die 3 Figuren im Text sind, ebenso wie der Titel, 
Facsimiles derjenigen in der Gasser'schen Ausgabe V OI11 Jahre 1558. 

10) Die einzelnen Auszüge aus den drei Roteiros von Jo;: o de Castro sind 

dadurch von einander zu unterscheiden , dass jeder dcrselben mit ..... ausläuft. 

11) F. van Ortroy schreibt: "im'enio Dantiscllm in ,~radu fere septentrionalius 

reddi" statt "invenio X;>antiscum 1 gradu ... .". 
Die erst 1868 von Van Rae m d 0 11 C k heraus,.:egebene Schrift Mercator's 

"Declar;;tio insigniorum utilitatum quae sunt in g:lobo terrestri, coelesti, et annulo 
IIstronomico ad invictissimum I~omanum Imperatorell1 Cr,rolum Quint um" ISt. Ni­

colas 1868. 8°. Publications extraordillall·.~ s du cerde archeologique du Pays de 

Waas. No. 5) enthält die oben genannten d er Kapitel. 

12) Diese Ausgabe umfasst 95 bezeichnete und 3 unbez. Blätter; sie wurde, 

wie die erste ,"om J ahre 1551, von Anton .-'\h·arez in Sevilla gedruckt. 

1:1) Der Erste, der von zwei magnetischen Polen auf der Erde ~prach, war der 

Venetianer Livio Sanuto (Geografia distinta in XII libri. Ne' quali, altra 

l't:splicatiol1e di molti luc-ghi di Tolomeo, e della Bllssola, edelI' Aguglia . . 
Vinegia, Zenaro 1588. Fol.). St'ine Ausführungen sind aber sehr weitschweifig 

und unklar. 
IJ) Am Ende cles "-erkes nm \V ,u. Borough, A Discours of the Variation ... 

London 1581. 4°. liest man: "Thde Instruments are made by Robert Norman, and 

may ue hat! at his haufe in Ha tdif'·. Da dieser Satz in der hier reproducirten 
dritten rlusg;abc des Boraugh'schen \\ erkes yom Jahre 1596 fehlt, wird man an­

nehmen dürfen, dass R. l\orman inz\\'ischen gestorben war. 
1~ \ Ich gehe hier zunächst eine gen aue re bibliographische Beschreibung der 

ersten Au~:.:;ab(; nm Robert l\orman's Buch "The newe Attractiue" nach dem 

Exemplar in der Bihliothek des Herrn L a tim e r Clark. F. r~. S., 111 London. das 
er mirfreundliehst gelieht'll hat: 

BI. l a 

BI. 2· 

BI. 5-

BI. 7a 

BI. 8a 

BI. 9' 

BI. 22a 

BI. 22b 

BI. 29' 

BI. 30-

BI. 31a 

BI. 34-

BI. 38b 

Der unten in Facsimile wiedergegehene Titel. BI. 1' , lee, . 

(mit der Signatur A. ij. ): To the right worfhipfull ~Iaifter /,Vtl!yam 

B orroug-h. Comj>irolla 0/ /IC'r I ,Ulnil'jtic,; 9hutil': Hohert Norman I :uiilH'th 

encrrnf~ of lDorffJip in I \1erfcctc fc!i dt ic. I Endet an{ Bi. 4 '. BI. 4h leer. 
(~. i.): To the Reader. - Unterzeichnet am Schluss von 61>: R. K. 
The Magnes or Lodeftones I challenge. I - (10 Verszeih~n . 

The Mariners iudgment (4 Verszeilen). The i\larchantes verdict (4 Vers­
zeilen). BI. 8" leer. 

Ca:· j.) mit der Seitenzahl 1: The newe Attractiue. I.Geht bis S. 26, black 

letter, Kapitelüberschriften antiqua cursiv, initiales fiorentes) . Nun folgen 

17 Blätter ohne Pagination, deren Inhalt astronomisdI-nautischer Natur 
ist. Dieser Theil beginnt mit einem besonderen Titel auf 

Here after followeth a I Taole 0/ thl' SlIIl1,,'S j),·cI/natio1l. COlltlh<l11!y cail,'d ,; 

Re,rriment /01' I tl)e 8UUI1C, cpmll) lin!llI!tllcD t\ltto I !!)c ~lHllIutc, Clt) the trut' 
pfncc of tne I 8uum, ltIf)oje (lt'cntejt 1)cc(iuntion I tor thh; n!1l', i>' 23. 'Denn'c>'. 
I :.l8. ~lliuLlte>\ nub lII11ic I jl'1:nc tor 30. t)ere>' I ltIitlJotl t ßl'C,ll I l'rrllllr. I * -: * I . 

(Dieser Titel steht innerhalb desselben Holzschnittrahmens, wie der 
Haupttitel des ganzen WerkeS I. 

leer. BI. 23·· (F. i ij.) : Hier beginnen die Tafeln, auf jeder Seite ein 
Monat. 

(,~).j.); How to vfe the Sunnes De­
ti01t 0/ the Pole. I 

c!illation, .101" knowi:l.!( tho' elizt,z- i 

(!i>· rj.): Hereafter followeth three Tables I tlte firste is 0/ t/le cOIt/mleti"" 

0/ the Stt1we and I Afo01ze: t!te sec01zde 0/ tlteir oppositions: exactly i drf1<.'1l 

Oll! 0.1 Ioanlles Stadius Epheme- I rides: and fi,e third 0/ 11,<, Prime I f!lld 

moztable Fc,ut. s. I 
leer. BI. 31 10 beginnen die Tafeln, die bis BI. 33 reich eIl. 
(J.ij.): The contentes of the I J(a!e:tdcr. 

The contentes of this booke. 

BI. 39b leer, aber mit einem aufgeklebtcn Zettel, der die Aufschr ift trägt: Faultes 
efcaped in Printyng. 

Im Ganzen sind es also 39 Quartbiättcr; möglicherweise fehlt noch ein 
letztes leeres Blatt, so dass das Werk aus 10 Quartbogen bestüllLle. _ 

Nach den von mir angestellten Erkundigungen sind in Jen ütlenthchen 

Bibliotheken Grossbritanniens nur folgende Exemplare des Norm:m 'sc hel! 1311C:les 
\·orhanden. 



n 
I 

.~ EINLEITUNG i}--<o 

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

Bodleian Library, Oxford : 1581, 1585. 
Royal ' Society, London: 1596. 

University Library, Edinburgh: 1614. 

University Library, Camhridge: 1720. 

Die Ausgabe vom Jahre 1721, die der gedruckte Bücherkatalog des British Museum 
aufführt, existirt wahrscheinlich gar nicht; denn die als Beigabe zu \V h is ton ',; 

Longitude vom Jahre 1721 (vgl. diese "Neudrucke" Nr.4 Einleitung S.23, An­

merkung 9) erschienene Ausgabe, die möglicherweise auch gesondert verkauft 
wurde, trägt die Jahreszahl 1720. Das British 1\1 useum besitzt also wahrscheinlich 

diese Ictzte Ausgabe sowohl gesondert (1720), als auch zusammen mit Whiston ',; 
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 

kürzlich ausgel!;ebenen Kataloge für ein stark defectes Exemplar von Norman­
Borough in der ersten Auflage 7 f! 10 s. fordert! 

16 Es ist interessant zu beobachten, wie lange sich die ursprünglich YOll 

Guillen, Falero und Nunes vorgetragenen Methoden der Deklinations­

bestimmung in der nautischen Literatur erhalten haben. So veröffentlichte um 

1589 Andres de Rio Riai'io einen "Tratado de vn instrumento pOl' el qval se 
conoceni la nordestacion 0 1I0roestacion de la aguja de mare ar navegando: por la 

mayor altura dei Solo de otra Estrella; 6 pOl' dos alturas iguales : y de la ytilidad que 

de el se a de seguir" (5. I. e . a. 4°. 28 BJ.) und noch 1666 erschien in Dieppe 
"L'art de naviger perfectionne par la cognoissance ,Ie la variation de l'aimant (Dieppe, 

Nic . du Buc 1666. 4". 4 unbez. BI., 220 bez. S., 4 unbez. BI., mit Kupfern im 

Text und beweglichen Kompassscheiben ), in welcher der Verfasser G. Denys 

("Pretre Pilotte Hydrographe de fa Majeste. Examinateur des Pilottes .... et 
Profeffeur Royal ,1'Hydrographie a Dieppe") die alten Methoden in der breitesten 

und weitschweiligsten Weise wieder vorbringt. 

Seine fünf Methoden der Deklinationsbestimmung sind nämlich folgende: 

Chap. XV. Premier moyen de trouver la Yariation de l'Aimant precifement a midy. 
Chap. XVI. Second moyen de trom'er Ia Variation par deux obfervations faictes, 

au Soleil en egale hauteur tur l'IIorizon I'vne devant, & I'autre apres midy. 

Chap. XVII. Troifiellle moyen de trouver la Variation de l'Aiguille aimantee par 

deux obfer\'ations faictes I'\'ne au le\'er, & I'autre au caucher du Solei!. 

Clrap X\' III Quatrieme moren de trouver Ia \'ariation du Compas par vne ob­
fen'ation faiete au JC\'cr, ou bien au ('oucher du Solei! par I'Amplitude. 
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Chap. XIX. Cinquieme & dernier moyen de trouver la Variation a toute heure du 

iour & de la nuict par l'Azimuth. 

Merkwürdigerweise enthält dieses für den praktischen Seemann bestimmte 
Buch von G. D enys 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 I of the Variation I 0/ the ClImpas, 01' I magneticatl I 
Needle. I ~I)creill i0 J.fat/tl'matically ff)CIUeb, I tf)e monner of tf)e o6feruntion, 

e[fcctc0, onD olJ1Jlicntion I tr)ereof, moDe ÜI) W. B. lAnd is to be 

arlllexed to I The newe Attractiue I 0/ R . N. I 1 S81, I 
Am Schluss von BI. 30b steht: 

Imprinted at London for Richard I Ballard, alzd are to be ./olde at his .f/LOP 

ot ®oinct 9.l1ognur, cornnr in ~f)emci3 I ®treete. Anno. IS81, I 
Das Buch zählt im Ganzen 30 unbez. Quartblätter. 

19) Nach Bierens de Haan (Bibliographie Neerlandaise Historique­

Scientifique. Rome 1883. 4° S . 264) soll das holländische Original noch zwei Ausgaben 

erlebt haben: Leyden 1621 und 1624. 
Die erste Ausgabe, deren Titel hier in Facsimile wiedergegeben ist, zählt 

28 Quartseiten, die von S. 3 an paginirt sind. Die auf der Schlussseite vermerkte 

Fehlerverbesserung ist im vorliegenden Neudruck natürlich berücksichtigt worden. 
20) VgI. meine Notiz "S. Stevin's .IlMENEYPETIKR" in der von L. A. Bauer 

herausgegebenen Quartalschrift "Terrestrial Magnetism" (11, 1897, S. 72-73). 
Die englische Uebersetzung (The Haven finding Art. London 1599. 4°) besorgte, 

Edward Wright, über den Herausgeber der französischen (Le Trouve-port. 

Leyde 1599. 4°) habe ich nichts in Erfahrung bringen können. 
Schliesslich mag nicht unerwähnt bleiben. dass auch in den gesammelten 

Werken S . Stevin's (Wisconstige Gedachtenissen. Leyden 1608, 2 Bde. Fo!. und in 
der französischen Uebersetzung: Les Oeuvres Mathematiques de Simon Stevin de 

Bruges. Par Albert Girard. Leide 1634. Fo!.) die kleine Schrift über die Kunst, 

die Häfen 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 traetatus de magnete duas partes eontinet, quarum Prima, deeem 
Capitulis eompletur, et tribus Seeunda. Primum Capitulum Prime partis est de 
operis intentione: Seeundum vero, qualis debeat esse huius operis artifex: 
Tertium, de eognitione lapidis: Quartum, de seientia inventionis partium lapi­
dis: Quintum, de seientia inventionis polorum in lapide; quis eorum sit 
septemtrionalis, et quis meridionalis: Sextum, qualiter magnes attrahat ma­
gnetem: Septimum, qualiter ferrum, taetum eum magnete, ad polos mundi 
vertatur: Oetavum, qualiter magnes ferrum attrahat: Nonum, quare pars 
septemtrionalis meridionalem attrahat, et e eonverso: Decimum, de inquisitione, 
unde magnes, virtutem naturalem, quam habet, recipiat. 

Partis vero Seeunde sunt ista Capitula: 
Primum Capitulum, de compositione Instrumenti, quo seitur azimuth solis 

et lune, et cuiuslibet stelle, in orizonte: Seeundum 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 oeeultam virtutem, a te inter­
pellatus, rudi narratioue tibi reserabo utcumque. Nihil enim, apud Philosophos, 
absque noticie principio est iucundum; et in tenebris orbitat, et obfuscatur 
bonorum natura, donee in eommunis deduetionis radium erigatur. Amore 
ergo tui conscribam, sermone plano, que vulgo studentium penitus sunt ignota: 
attamen nonnisi de manifestis huius lapidis in hae epistola trademus scientiam, 
eo quod hee traditio pars erit tractatus, in quo docebimus phisica componere 
instrumenta: de oecultis huius lapidis tractare, spectat ad artem lapidis 
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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seereta sunt: astrologis autem et naturalibus satis erunt manifesta, et ipsis 
erunt so latium, et proveetis viatoribus non modi ci erunt iuvamenti. 

Ex hiis igitur eoUigatur huius operis intentio. 

CAP.II. QUALlS DEBET ESSE HUlUS OPERIS ARTIFEX. 

Seito, earissime, quod oportet huius operis artifieem scire re rum naturas, 
nec inscium ipsum esse motuum celestium, sed oportet ipsum esse industriosum 
in opere manuum, ad hoc quod ostendat, per opus eius, effeetus mirabiles. 
Nam per suam industriam, ex modico, poterit errorem corrigere, quod in eter­
num, per naturalem et mathematicam solas non faeeret, si manuum careret 
industria. In occultis enim operibus, multum indigemus industria manuali, et, 
ut plurimum, sine ipsa, nihil possumus faeere 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. 

Cognoseitur autem iste lapis quatuor differentiis, scilicet, colore, unigenei­
tate, pondere et virtute: Color autem ipsius debet esse ferreus, lividus, mixtus 
indieo, seu eolore eelestino, ut sit quasi ferrum politum, ab aere corrupto in­
feetum. Talern enim lapidem nunquam vidi absque magno effeetu. Talis autem, 
ut plurimum, invenitur in partibus septemtrionalibus, et affertur a nautis, in 
omnibus partibus maris septemtrionalibus, utpote Normannie, Pieardie et Flandrie. 
Debet autem lapis iste esse unigeneus in substantia, quoniam qui habet maculas 
rubiginosas, et foramina per loea, non est eleetus : et vix invenitur magnes, sine 
seabiositate tali. Lapis ergo, qui, propter sui unigeneitatem, et subtilium partium 
bonam compaginem effieitur ponderosus, ponderosior existit in pretio. Virtus 
autem ipsius, per fortem ferri et magni ponderis attractionem (euius modum 
attractionis inferius narrabo) dignoseitur. Quando ergo lapidem eum his 
differentiis inveneris, hunc habeas, si possis. 

Patet ergo ex quibus differentiis elieiatur huius lapidis cog nitio. 

CAP. IV. DE SCIENTIA INVENTIONIS PARTIUM LAPIDIS. 

Seire debes quod hie lapis in se gerit similitudinem celi (cuius modum 
probationis inferius doeebo patenter experiri) : et ideo, cum in eelo sint duo 
puneta, notabiliora eeteris, eo quod spera celestis supra ea volvitur, tamquam 
supra axes, quorum unum, polus articus, seu septemtrionalis, nominatur ; reliquum 
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vero, antartieus sive meridionalis: sie, et in isto lapide, penitus intelligas duo 
puncta, unum septemtrionale, reliquum vero meridionale. Ad istorum duorum 
punetorum generalern inventionern, multiplici industria poteris devenire: et est 
modus, ut rotundetur, eum artifieio quo rotundantur cristalli et ;ilii lapides; 
et postea ponatur acus vel ferrum oblongum, graeile in modum aeus, supra 
lapidem: et, secundum longitudinem ferri, signetur linea lapidem dividens per 
medium: postea ponatur acus vel ferrum in alio situ supra lapidem, signaturn 
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 eoncurrent, 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 
[seilja t] locum, in lapide rotundato, ut dictum est, ubi summitas acus vel ferri 
frequentius, vel fortius adheret: erit enim hic locus, unus ex punetis, inventis 
per iam dictum modum. 

Ut ergo precise habeas punctum unum in lapide, frange de acu vel ferro 
modieum, et sit oblongum ad spissitudinem duarum unguium, et pone supra 
locum, in quo punetus, 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, illie signa punctum: et simili 
modo, in oppositam partem lapidis, punctum invenias oppositum. Quod si 
recte feceris, et lapis sit unigeneus et electus, puneta erunt recte, tamquam 
poli in spera, opposita. 

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

Visa arte eognitionis polorum Iapidis in genere, quis autem sit septem­
trionalis, et quis meridionalis, cognosces per hune modum: Sume vas Iigneum, 
rotundum, ad modum ciphi vel parapsidis, et in eo pone Iapidem, ita videlicet 
quod duo puneta Iapidis sint equidistantia limbo vasis, et tune istud, cum Iapide 
intus posito, pone in alio magno vase pleno aque, ut sit lapis in primo vase 
sicut nauta in navi; vas autem prim um sit in secundo spatiose, sieut navis in 
flumine f1uctuans: et dieo, spatiose, ne per contactum ipsius ad limbum magni 
vasis, naturalis motus Iapidis impediatur. Hie enim lapis, sie 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, nu tu 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. VI. 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 fluetuet, 
sicut nauta in navi; et sint puncta, iam inventa, equidistantia orizonti vellimbo 
vasis, quod idem est: alte rum vero lapidem in manu teneas. Et approxima 
partem septemtrionalem lapidis, quem tenes, parti meridional i 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, videlieet 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
trionalern 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
trionalern 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 tarnen 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 magnetern, magis quam ferrum, attrahet 
quod falsum supponunt, cum sit verum sicut patet experimento. 

CAP. VII. QUALITER FERRUM, TACTUM CUM MAGNETE, AD 

POLOS MUNDI VERT A TUR. 

Et notum est omnibus expertis, quod, cum ferrum oblongum tetigerit 
magnetern, et ligno levi, vel festuce, fuerit affixum, et aque imponetur, una pars 
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movebitur ad stellam, quam nauticam voeant, eo quod prope polum est: nam 
veritas est, quod non movetur ad stellam dietarn, sed ad polum, cuius pro ba­
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, scilieet 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 natural em appetit um 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
trionalern lapidis approximes, ferrum fugare videbitur, quousque pars meridionalis 
eidern ferro coniungatur; et similiter de parte reliqua idem intelligas. Si autem 
violentia fiat partibus, quod videlieet pars ferri meridionalis, que eum 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. QUA RE 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; uebilioris vero 
patiens. Huius autem rei causam per hane viam fi eri existimo: agens enim intelldit 
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 hune 
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 fluetuet; videbis quod A vertetur 
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ad septemtrionem, ut prius. Fraetura enim non tollit proprietates partium lapi­
dis, si sit unigeneus; et sie oportet quod pars huius lapidis in ipsa fraetura, 
que sit B, meridionalis existat. Hie ergo lapis, de quo nune 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 fraeture, septemtrionalis erit, que sit C: erit ergo iste 
lapis CD: primus lapis AB sit agens, CD patiens; sieque vides quod due partes 
duorum lapidum, que, ante separationern, in uno lapide erant eontinue, post 
separ'ationem, una invenitur septemtrionalis, altera meridionalis. Quod si rursus 
eedem partes approximentur, una alteram attrahet, quousque si bi iungantur in 
puneto Bc, ubi fraetura fuit: unde quantum est de natural i appetitu, fiunt unum 
corpus, ut primo; cuius signum est, [quod] si illie cemententur, habebunt easdem 

operationes quas primo exercebant. 
Agens ergo, ut vides e~perimento, intendit suum paciens si bi unire; hoc 

autem fit ratio ne similitudinis inter ea. Oportet ergo, cum B iungatur C, virtute 
attraetionis, fiat una linea, ex agent~ et patiente, seeundum hune ordinem: 
ABCD, ut Bc sint punetum unum: in hae enim unione retinetur, seu salvatur 
idemptitas partium extremarum, in similitudine qua erant primo. A enim, septem­
trionale est in tota linea, sieut erat in divisa; eodem modo D meridionale, sieut er at 
in ipso patiente diviS'o, sie etiam est in ipso unito: B, C vero, effieiuntur idem. 

Et eodem modo aeeidet si A iungatur eum D, ut due linee fiant una, 
virtute unionis ipsius attraetionis, seeundum hune ordinem: CDAB, ut DA sint 
unum punetum: tune remanebit idemptitas partium extremarum, sieut primo, 
antequam unirentur; C namque punctus septemtrionalis erit, B vero meridio­

nalis, sieut prius B, Cerant, divis i. 
Si autem fieret aliter, non salvaretur hee idemptitas, seu similitudo parcium. 

Vides enim quod si C iungatur cum A, quod est contra expertam veritate~ 
ut ex illis duabus lineis fiat una linea, secundum hune ordinem: BACD, ut AC 
si nt in puncto uno; D (quod erat m~ridionale antequam unirentur) requirit, in 
hac linea totali, quod B, reliqua extremitas, sit septemtrionalis, que prius tarnen 
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, eum tarnen fuisset meridionalis; et sie 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 sie 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: ABOC, ut patet intuenti. Natura 
autem, que tendit ad esse, et agit meliori modo quo potest, e1igit primum 
ordinem aetionis, in quo melius salvatur idemptitas, quam in seeundo. 

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

CAP. X. OE 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, lieet ferrum ad polos mundi moveatur, hoc tarnen non est, nisi quia mi­
nera lapidis in illis partibus situatur. Isti autem ignorant, quod, in diversis 
mundi partibus, lapis dietus invenitur, ex quo sequitur quod ad diversa mundi 
loca moveretur, quod falsum est. Et rursus ignorant quod loeus sub polis 
sit inhabitabilis, eo quod medietas anni sit ibi dies, et medietas nox; quare ab 
illis locis ad nos posse portari magnetern, fatuum est estimare. Preterea cum 
ferrum, vel lapis, vertatur tarn ad partem meridionalem quam ad partem septem­
trionalern, ut patet per iam dicta, existimare cogimur, non solum aparte septem­
trionali, verum etiam a meridionali virtutem influi in polos lapidis, magis quam 
a locis minere. Cuius signum evidens est, quod, ubicumque homo fuedt, viget, 
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 eoneurrant orbes meridiani, sed in polis; stella 
enim nautiea, extra orbem meridianum euiuslibet regionis sem per 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, infiuentiam a reliquis 
eeli partibus retinere, ut non sic solum polos lapidis a polis mundi, sed totum 
lapidem a toto celo, reeipere influentiam et virtutem, estimes. Quod tibi tali 
modo consulo experiri: Rotundetur lapis, et inveniantur poli ineo; et post 
dispone, super duos stilos aeutos, lapidem, ita, quod cuilibet polo sit unus sti­
lus leviter affixus, in suo puncto, in lapide, ut lapis, sine diffieultate, super eos 
possit moveri. Quo facto, experiaris si lapidis partes eq ualiter 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 depression~m polorum celi, in regione in qua fueris. Et si tunc lapis mo­
veatur secundum celi motum, gaudeas te esse assecutum secreturn 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 Instrumenturn 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 INS.TRUMENTI QUO 
SCITUR AZIMUTH SOLlS 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, si cut spera compressa inter polos, ut minorem locum 
obtineat. Hic quidem lapis, sic preparatus, inter duas cassulas, in modum 
speculi, recllldatllr in m~dio; 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, ei sit super eas lignum gracile, in modum diametri; move ergo Iignum 
illud super cassulas , donec Iinee meridionaIi, prius invente, et per filum des i­
gnate sit equidistans, aut eadem [lineal cum ipsa. Quo facto, secundum situm 
illius Iigni, 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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uorso Astrolabii consueverunt inscrihi . Erit insuper regula tenuis et levis su­
per cassulas sic inscriptas, au modum regule in dorso Astrolabii . Loco tarnen 
pinnularum, erigantur orthogonaliter duo stili super capita regule. 

Si ergo habere vollleris azimuth Solis, de die, pone cassulas in aqua, et 
dimitte eas moveri, donec in suo sitll quiescant; ibique eas tene firmiter cum 
manu una, et cum reliqua move reglliam donec umbra stili cadat secundum 
longitudinem ipsillS; 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 Ltina vel Stella, sint in eadem linea; 
summitas enim regule ex parte stelle ostendet Azimuth ipsillS, sicut prius. 

Cognosces autem, per Azimuth, horas, ct Ascendens, et Ascensiones, et 
cuncta que oportet, secundum L!octrillam Astrolahii, complete. Huius autem 
Instrumenti form am presens uoctrina L!cmolJstrat. 
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CAP.II. DE COMPOSITIONE INSTRUlvlENTI MELIORIS, OFFICII EIUSDEl\1. 

In hoc autem Capitulo dicemus tibi modum compositionis alterius 
lnstrumenti melioris, et certioris effectus. Fiat vas ligneum, vel eneum, vel 

cuiuscumque volueris materie i solide, et sit ad modum pixidis tornatum, parum 
profundum, et sit competenter amplum: et aptetur super illud cooperculum de 
materia transparenti, sieut est virtum "ei 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 septerntrio et meridies, et oriens et occidens, in eodem; 
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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 [magnetoll] 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 Instrumenturn 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 a lleviationis ponderis: quanta enim levior erit, tanto velocius movebitur. Ita 
tarnen perforabis, quod oculus ignari infra cassulas non percipiat quod ibi subti­

liter inseretur. Interius a utem 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 eidern, 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 Rotnie, interius tangat. Quo sie disposito. 

supra stilum eolloeetur, ut lapis in annulo, sitque polus septemtrionalis versns 
dentieulos Rotule aliquantulum inclinatus, ut virtus ipsius, non diametraliter, sed 

cum quadam inclinatione, in ferreos denticulos influat ; ut eum quilibet den­
ticulus ad poium septemtrionalem \'enerit, et modieum ex impetu Rotule, illum 
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tran~ierit, ad partem metic1i lllla lem accedat; que eum potius fugabit quam attrahet, 
ut patet per reguJam superius traditam: sicque erit quilibet denticulus in tractu 

pf' fp etuo, fugaC]ue perpetlla. Et ut velocius suum Rotula exerceat officium, 
infra cassulas reclude calcululll parvurn, rotundurn, eneum vel argenteum, tante 
qll:lntitatis, quod inter duos quoslibet denticulos capiatur; ita quod, cum Rota 

ele\'abitur, cadat calculus in partem oppositam. Quare, cum motus Rote in 
llllam partern sit perpetllus, etiarn casus caJculi erit, in partem oppositam, 

reeeptus inter quoslibet lluos denticulos, perpetue; quia, sua ponderositate, 
]letens centrum terre, faciet iuvamentum, denticulosque non sinet in directo lapidis 

<]lliescere. Si nt autem loen inter denticulos, convenienter incurvata, ut apte 
capiant caJculum in parte sni casus, ut presens dernonstrat descriptio. Vale ­
Actum in castris, in ohsidione Lucerie, anno Domini MCCLXIX, YIII die 

Allgusti. - Explicit iste Tractatus. 
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FRA.NCISCO F ALERO 

DEL NORDESTEAR DE LAS AGUJA5. 

EI nordestear de las agujas pone a. los mareantes eil muchas dudas: 
de las qual es podrii salir co saber precisamete 10 que e1Ias nordestean 
y noruestean. I allede de 10 dicho se scguini otras vtilidades corno 
saber pcisamete por Cl. rubo nauegan: 10 ql sabido seguira pcisamete sus 
derrotas sin yerro ni rodeo y täbie ahibrara mucho pa saber 10 ci nauegä 
por longitud. 

Nordestear y noruestear las agujas no es otra cosa sino 10 Ci dIas 
se apartan deI meridiano en que estan: eI ql ellas no muestran pre-· 
cisamente sino quanelo puntualmete demadan el polo: y este segu 
los mareantes solamente Ie demandan precisamente quado estan en el 
meridiano ele las yslas Cl los ayores; y las mas precisas le demadan en 
el de la deI cueruo segun esperiencia de algunos; porq pol' 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 10 mismo noruestean; y en esto corno on todo 10 demas 
con 10 q adelante se dira se pueden conformar todas las agujas; porque 
se conocera Ia cantidad deI yerro de todas en todo Iugar. 

Para 10 ql aueys de saber que nauegando desde el meridiano de Ia 
ysla deI cueruo 0 de otra qualguiera de las de los ayores en gue el 
aguja puntualmente demanda el polo yendo a ocidente las agujas nor­
uestean; y nauegando desde el mismo meridiano a oriente nordestean. 
Dizese Ci nordestean porq 10 que ellas se apartan deI polo es azia eI 
nordeste ; y quando se apartan deI polo azia el norueste dizese que nor­
uestea; y quato mas las naos se apartä deI m eridiano psupuesto I tato 
mas las agujas nordesteä 0 noruestea; segu Ia pte para Ci se aparta; aun 
g es de tenerq partiedo vna nao Cl la dicha ysla; y nauegädo por vn 
paralelo g es ta xc grados de logitud las agujas yra siepre acreceüclo 
en su· nordestear 0 noruestear; y passando adelätc de 10 xc gratIos 
por e1 mismo paraIeio por la mlsma pporcio q ouiessen nordesteado 
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10 tornariä a emedar q qndo ouiessen nauegado otros xc graJos 
q estariä en el clxxx grados de logitud de 1a ysla q se ha dicho: 
y justamete estariä en el antipoda y meridiano oposito aUa en el 
mismo parale~o I _las agujas tornariä a demadar Jlcisamete el polo 
como le dema daua en la ysla y meridiano de CI empeyo su viaje comQ 

se ppuso pr~siguiedo. su viaje por la misma Clrrota hasta tornar a Ja ys1a 
de dode aUla de pnmero partido si possible fuesse cI no es ; por el 
mismo orde y proporciö tornariä hazer sus diferezias como en los c1xxx 
grados primerosll hasta los primeros xc grados yriä Jas agujas 
nordestecido y dellos adeläte 10 tornaria a emedar. de manera Ci 
quado la nao ouiesse tornado al puto y ysla de d Cide ouiesse de 
primero partido; tornariii a demadar putua1mete el polo sin nord­
este.a~ ni noruestear. y porq los nauegates siguiedo sus derrotas por 
mendutno 0 de norte y surhallaq las agujas se aparht deI polo; 
alg~os dellos ~iene vn yerro: y es q piesan q siguiödo tal viaje las 
agu~a~ nordestea 0 nOrtlestea: se dize q aun que vna nao nauegu8 pOl' vn 
mendmno desde vn polo hasta el otro jamas las agujas co q tal nao se 
rigiesse noruesteariit ni nordesteariä. Po'rq aun Ci halle ci se aparta deI 
polo COIlJO es verdad q haz e; poni el tal apartamieto deI polo es sin 
allegarse al nordeste ni al norueste no se puede Clzir q nordestea ni 
noruestea ni el tal apartamieto es incoueniete: porq el apartamiento Cl 
nos trae. en yerro no es el deI polo sino el al m eridiano: y para q esto 
sea mal11~esto_ s:. pone por exeplo: Ci 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 seiia­
lasse 0 demandasse azia el nordeste ni azia el nClrueste, 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; y por estar en Ia eqnor.iaI 
no se . apartaria azia nuestros antipodas ni azia nuestro ?:enich; porque 
eI aguJa el punto que demanda siempre le demanda en el orizonte eu 
el qual tiene e1 polo por estar eu Ia equinocial como es dicho. E corno 
quie:a ii este pr~supuesto sea verdadero se ha Cl tener que el aguja 
en I11ngun Iugar m punto deI esphera demanda puntualmente el polo sino 
estando en la equinocial; porqlle solamete en ella le tiene eu el orizoute. 
Emudandole de Ia equinocial todo 10 que el polo estlluiera arriba 0 
abaxo del orizonte se aparta el aguja deI. De manera que si vna nao 
con Ja tal aguja nauegasse desde Ia equiuocial por vn meridiano hasta 
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xc grados si possible fuessc cl seria poncr el polo por zenich cl aguja 
amandaria d pulo en PUIltO que se apartaria tIel mismo polo xc gratIos: 
purque el punto que dia demadaria estaria eIl cl orizonte deI que esta 
debaxo (lcl polo; el qual seria 1a equinocial. l\1as aun q el apartamiento 
del polo fuesse xc grad os ni por esso se apartaria deI meridiano po co 
ni mucho; y no se apartado dei no nonlestearia ni noruestearia; ni de 
tal apartamiento se seguiria yerro ni JunG; porque corno es dicho cl 
apartallliento dei rneridiano es d que nos pone en yerros y falsos prin­
cipios y fines y no el dei polo. 

E para quc sepamos 10 que las agujas nonlestean y noruestean 
cOlluienc hal(~r un instrullWllto de la man(~ra y forrna de la figura que en 
d prescnte capitulu hallawys: que sea muy rctlolltlo y plano y tan 
grande quP se plleda diuidir (m 360 gratIos; los cuales s\~ han de scIl.alar 
con vtla rcgla; de manera quc siendo sacados destle el centro dcl I sola­
IlH\lltp sean senalados I~n Ja circunferencia. y (!esde d punto Im <l qui­
sil!redcs q cl aguja seiiale el polu (!lllp'!9areys a graduar de ambas partes 
elllp{!~~alldo en vno y acab,l1lllo en la lilH!;t <jlW serl,tlardes por equinocial 
eil nouenta. y tleslle d otro pulo hasta la equinocial podreys gralluar 
otru!> tantos; aunqU\! no (!S necessario: y desplles de gra<1uado sel1alar 
en el cI,tro con compas vn circulo tan grande quc abi-<!rto' se pueda (m­

caxar Im el cl aguja: de manera que este fija Im d instrumento; y 
hareys un meLlio circulo de hierro u de azero lode utra cualquima 
COSet quc sea muy redol\(lo y plano y parejo I y que no tlmga mas grossor 
qlW quanto haga sornlJra; y seil sacado con compas dei tamano tle la 
media circunfercncia de! insirulllcntu; y tenga las puntas agudas; de mas 
de 10 qU(~ cupiere al tamai!o dd tn(~di() circulo I para que aquella uemasia 
se ltinque en el instrunH ~ I1to para que Sl~ tenga III ~recho; y la vna punta 
sc ha lk pOller en el ]lunto en qlll! el aguja senalan! el pulo artico y la 
utra en el en que setiabrc d antarticll. 

Y hecho assi d iw;trumento I qua11llo quisil~redes obrar con el ende­
re9alue al medio dia de manera que el medio circulo haga la sombra 
derccha sin torcimiento algunu; y quadu estuuieredes en parte que d sol 
t~ste ('ntw vos y d polo artico hazed que entre e! sol por la parte en 
que d aguja seiialare cl polo artico; y (IUamlo d sol estuui(!rt! entw vos 
y el polo <lntartico haz( ~d al contrario. E quando <JuisieretIcs assi tomar 
la sombra; aueys de rodear cl instrunwnto a la vlla part(! 0 A Ja otra 
sin auer respecto ninguno al aguja hasta que el medio circulo vos haga 
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la sombra derechamente corno es dicho. E si tomada ass i la sombra el 
aguja seiialare el polo en el punto en que estuuiere la punta dei circulo 
es tara verdadera sin nordestear; porque el sol quando allega a cada vno 
de los meridianos echa la sombra 0 rayo a los que debaxo deI tal meri­
diano . estan precisamente al polo y por esta causa todas las vezes que 
el aguJa concertare con la sombra 0 rayo de medio dia; aueys de tener 
que esta verdadera; y todo 10 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 deI medio circulo I echareys vn hilo que 
passe por el centro deI aguja y por la punta de la rosa hasta cortar la 
gr~duacion: digo que passe el hilo por encima deI punto en que el aguja 
senalare el polo mu y precisamente; y contareys los grados que ouiere 
desde la punta deI circulo hasta el punto en que cortare el hilo; y los 
grados que ouiere sera 10 que el aguja nordestea: segun la parte para 
que se apartare : y para esto cumple tener mucha vigilancia en conocer 
p~ntualmente el medio dia; porque todo 10 que se errare en conocello i 

se errara en la cuenta deste instrumento. y el medio dia conosceremo~ 
con relo~ de arena 0 de otra manera assi corno vniuersal etc que seil. 
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 q~e ay en vn dia natural I las que restaren sera las que aura en 
todo el dIa de sol a sol en la region en que estuuieren; ysabido las 
que ay en el dia comen~ar se han a contar con el mismo relox en apun­
tando el sol; y contadas las medias 0 mitad sera medio dia. 

Tambien es buena manera de conocer el meridiano facilmente con 
el mismo instrumento tomando la sombra deI sol vna ara 0 dos 0 tres 
etc ante de_ medio dia y senalar en que parte deI instrumento cae; y 
otro tanto tpo despues de medio dia corno de primero se tomo an te ; 
tomar atomar la sombra entiendese que este el sol' en tanta altura des­
pues de medio dia quanta estaua ante quädo se tomo la primera sombra. 
y seiialadas las dos sombras I el medio allas sera el meridiano pciso; y 
esta es muy buena regla ass i por ser verdadera; corno 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 instrumeto el meridiano para saber 
nosotros 10 que el aguja nordestea 0 noruestea; poniendo en el centro 
deI vn astil y seiialar la sombra en el instrumento en saliendo el sol; y 
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10 mismo en poniendose; y el medio de las dos sombras por fuen;a sera el 
m eridiano. E todas las vezes que el aguja senalare el polo en el tal 
m eridiano que assi ouieredes tornado en el instrumeto estara verdadera; 
que no nordesteara ni noruesteara; y quando no senalare el polo en el 
tal mericliano contareys los grados que ouiere desde el meridiano que 
aueys tomado y senalado entre las dos sombras hasta el punto e11 que 
el aguja seiialare el polo; y los grados que ouiere dd vno al otro sera 
10 que el aguja se apartare deI meridiano. 

Tambien poniendo las puntas deI medio circulo 0 dos astiles en los 
dos estremos 0 puntas de la linea scnalada en este instrumento por 
equinocial; y (m salicndo el solo en poniendose puntualmcnte cOllcertar 
el instrumento; de manera que el circulo 0 astiles haga la sombra que 
vaya por linea recta de la vna punta deI circulo a la otra. Hecho esto 
echareys vn hilo que corte por el centro y punrtL deI aguja; y por el 
punto en que el aguja sena1are cl polo hasta la graduaciö. E quado el 
hilo cayere por la linea diametral senalada en el instrumento precisamente; 
si la nao estuuiere en el parale10 en que cl sol estuuiere aquel dia; el 
aguja estara venladera. E si el hilo cortare Ja graduacion fuera de la 
linea diametral todos los grados que (miere desde la linea hasta cl püto 
cn que el hilo cortare Ja graduacion sera 10 que el aguja nordesteara 0 

noruest cara seglIn la parte dc la linca 0 meridiano a que se apartare ; 
y esto como es Jicho sera quando la nao estuuierc en el paralelo en que 
el sol aqucl dia estuuiere. E quado la nao estuuiere en otro paralelo 
toda Ja distancia q ouiere deI paralclo de la nao al paralelo deI sol se 
ha de acrcccntar 0 sacar de los grados que entre el hilo y el meridiano 
deI instrumento ouiere segun 1a parte para que el hilo y aguja se apar­
tare de! mcridiano; y 10 que r estam sera 10 que el aguja nordesteara 
t!tc: Y estas son mejores maneras de conocer el meridiano y nordestear 
de las agujas qUf~ por Ja mayor altura dd sol tomada con cl quadr~Lte; 
porque d sol a m odio dia tiene tan po ca altura mas dc la quc tiene vn 
p<>co an tc y despues de medio dia que dificultosamente se puede conocer 
precisallwntc el meridiano: y mas porque ostas reglas nos siruen muchas 
vezes al dia. E porque ay otras mancras y reglas para saber el meri­
diano 110 se ponen aqui otras que hasta agora 110 se han praticado y 

estas bastan. 
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ESTROMENTO DE SOMBRAS. 

E porque nenhüa cousa se pode aJcanlrar em Astrologia e cosmographia: se 
nao prosupondo a noticia doutras cousas ja sabidas que se tomao por fundamento: 
as quaes se ainda quisesemos resoluer nos principios donde nacerao: necessaria­
mente jriamos parar em estromentos. Por tanto' se queremos saber a altnra do 
polio assi no mar corno na terra: em todo tempo que ouner sol: necessario nos 
sera fner ontro tanto. E porq nao vejo cousa que no mar possamos lenar: que 
sendo indiferente a todalas altnras do polo: nos possamos della mais aproneitar 
q da agulha Ci representa ho horizote em toda parte: e estrolabio e globo qne re­
presenta 0 vniuerso e ho regimento da declinalrao do sol que he comil a todalIas 
as alturas. Por tanto ajudandome destas cousas per fundamento juntamente co a de­
monstralrao mathematica darey dous modos 1) que a altura do polo se possa aJcanlrar. 
E sera 0 primeiro presupodo que a agulha vay justa ao polo sem nordestear ne nore­
stear. Mas 0 segundo sera ajudadome toda via da agulha se estamos no mar. E 
isto quer ella nordestee quer norestee: e . posto qlle nao saibamos se faz mudaulra: 
ou se ha non faz Cl he nao ter meridiano: antes jl estu arte que darey poderemos 
saber se nordestea quer uorestea: e per qua tos graos se aparta do verdadeiro 
meridiano. Pera as quaes cousas teremos hila lamina circular de algtia materia 
solida e de conforme grossura q com ho tempo na falra mudanlra: e sera boa de 
latao corno sam as do estrolabio assi planas: mas mais grossas grad uaremos 0 

circnlo em 360 partes e lanlrarlheemos seus diametros Cl. ho repartao em quartas: 
e no centro poremos hü estilo perpedicular sobre a mesma lamina pa nos amos­
trar pera q parte VaG as sombras: e em qualquer dos semidiat'netros em igual 
distacia do centro e da circüferencia: faremos sobre hti poto hii pequeno circulo 
que se canara quanto baste: peru 'que embaixo em outro centro Cl responde ao 
de cima: sobre Ci se fez 0 peqeno circulo q se canon posSa andar Iiuremente hua 
agulha COIllO a dos relogios acnstumados e pela mesma arte sera feito este pe­
qeno circnlo e acabado com sen espelho el~cima: mas a agulha sera mais com­
prida e mais sotil e per baixo elella jra a linha q resJlonde uo diametro do cir­
eulo grade que se graduou: per modo que dclle nao discrepe cousa algüa: e 
porque nos ha de ser necessario enderenIrar esta agulha sobre a dita linha justa­
mente : pera mais justifica\;am poremos clous potos pretos nas parecles desta caixa 
da agnlha em dereito do seu diumetro pera que tendo endere<;ado a agulha a 
estes potos saibamos de certo que esta dereita eom os diametros do circulo pc­
qello e do grade q ambos vii. per dereito. Nas eostas des ta lamina clefronte do 
centro encastoaremos hum pi:'lo grande c pesado laurado a torno: pera <jllC me-
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tendo a dita lamina nas balan\fas e caxa · da agulha acostumada: fique sojugada 
por causa do peso e nao saya do ouliuel: e as bala\fas seram torneadas e de 
eyxos dobrados e muy liures: e se sem embargo de ho assi fazermos: acharmos 
que a lamina nao fica ao ouliuel acrecentarlheemos pella parte de dentro algum 
peso onde comprir para que finalmente nos fique perfeitamente ouliuelada: porque 
nam sende assi nao 1I0 S serue. E por tanto se parecer milhor que esta lamina 
se pendure per algüa arte que fique dereita he a mesma ten\fao: posto que a que 
se fez pera sua Alteza de Marfil: com as balan<;;as torneadas e de eyxos d oora­
dos: era tarn prima que nenhüa cousa cliscrepava tendo mais de hum palmo de 
diametro. Teremüs mais hum gloho perfeitamente redondo e de tal grandeza 
que os graos sejam manifestos e quanta mayor tanto milhor. Na he necessario 
aller nelle mais que hü ci rculo grade graduado que representara ho horizöte : e 
outro que represente ao meridiano: tera seus eyxos nos polos do horizonte: e 
auem hum meridiano de latao: dentro do qual te ra 0 globo mouimento sobre os 
polos do horizöte. E porque ho vso destes estrometos he pera situannos ho sol 
neste globo em respeito de nosso zenit como elle esta no ceo: ao tepo 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 aglllha fiCjue dereita 
com os pontos que estam sobre ho seu diametro: e notaremos por quatos graos 
se aparta a sombra da linha do meyo dia: e pello estrolallio saheremos per 
quantos graos esta 0 sol alc;ado sobre ho horizonte. Tomaremos entam ho glübo 
que nito he necessario que seja ao sol: e contaremos pello horizonte : come<;;ando 
do encontro do meridiano os graos da sombra : e moueremos ho globo ate pormos 
ho firn da conta no mericliano sobre que se faz ho movimento pello qual meri­
diano ass i situado come<;;adü do encötro do horizonte Cl he 0 poto onde acabou 
a cöta dos graos da sombra : cötaremos os graos da altnra do sol (i achamos no 
estrolabio e 110 firn poremos pöto: 0 (lI representara 0 sol: e ass i ficara situado 
e respeito de nosso zenit no gloho corno no ceo. E queredo saber (jnta seja a 
altlll'a do polo pa mais craramet jlcedermos: porey todalas cötingencias: e sera a 
primeira estado 0 sol na banda do norte que he ter declina\fao setentrional: e 
nos rumos do sul e seguirseham as outras. Esta ho sol nos rumos da bada do 
sul : seguese pelle septimo documento que estamos antre ho sol e 0 polo do norte: 
tomaremos com 0 compaso ho que ha do sol ao polo: que he 0 que fica de 
noueta: tiranrlo a declina<;ao: e tedo situado ho sol no globo pello modo sobre­
dito: farei circulo sobre 0 ponto do sol: pera aparte oncle 0 angulo que se faz 
no zellit he übtuso : a fJual he pera ho norte: e 0 pilto onde cortar ao meridiano 
do globo: sera ho lugar do polo: e tirando este urco fJue ha entre o. zenit e ho 
polo oe nouenta: ficara a altnra sobre ho horizonte. 
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JOÄO DE CASTRO 

OBSERVAr;OES MAGNETICAS. 

Rotei,o de Lisboa a GoaJ I538. 

Sabbado treze de abril, amanheeendo, vimos a paIrna, que he hiia das 
llhas das eanareas, e logo fiz prestes a lamina e estormento de sombras, de 

que 0 muito exeelente prineepe 0 Iffante dom Luis me fez meree, eom 

grande deseio de verifiear duas eousas: a primeira, se nesta Ilha variauam 
as agulhas, ou näo, por ser pratiea de muitos pilotos que neste lugar e 

merediano feria 0 norte de suas agulhas no verdadeiro polo do mundo; e a 
segunda, se era verdadeira e punetual a regra que nos deu 0 doetor Pero 

nunez, pera em toda a ora do dia em que fizer sombra sabermos a leua~o 

do polo; eom 0 qual estromento fez as seguintes eonsideracOes, sendo todo 
este dia 0 vento ealma, que a naao näo gouernaua. 

Primeira eonsideracao antes do meo dia. 

Estando 0 sol em altura de. . . . . . 

ho estilo lancou a sombra 
eontando do norte pera a banda daloeste. 

Segunda eonsideracäo antes do meo dia. 
Estando 0 sol em altura de. . . 
ho estilo lancou a sombra 

eontando do norte pera a banda daloeste . . 

57 graos 

71 graos 

61 graos 
64 graos 

Tendo por esta maneira vereficado a altura do sol a toda a ora, esperei 
que depois de meo dia tomasse 0 sol as duas alturas em que 0 tomei pela 

menhäa, pera me eertificar do que faziäo as agulhas no merediano destas 
iJhas, e passou desta maneira. 

Primeira consideraCao depois do meo dia. 
Estando 0 sol em altura de . 61 graos ~ 
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ho estilo lanc;ou a sombra · . 53 graos 

contando do norte pera a banda de leste; 
foi logo 0 arquo dante 0 meo dia maior que 0 de depois de meo dia per 
esta operac;äo 11 graos, Os quaes partidos peno meo, ficao 5 graos !, que he 

a quantidade que neste lugar a agulha nordestea. 

Segunda considerac;äo depois do meo dia. 

Estando 0 sol em altura de . 57 graos 

ho estilo lanc;ou a sombra 60 graos 

contando do norte pera leste; 
foi logo nesta operaC;ao 0 arco de depois de meo dia 11 graos, os quaes 
partidos peno meo, virao aparte 5 graos l , que he a quantidade que neste 

lugar a agulha nordestea . . . . . 

Segunda feira 15 dabril, todo 0 dia foy 0 vento oesnoroeste fresco; 
gouernamos ao sul quarta do sudueste. Este dia fiz as operac;oes seguintes. 

Primeira operac;ilo dante 0 meo dia. 

Estando 0 sol em altura de . 
ho estilo lanc;ou a sombra 
contando do norte pera a banda daloeste. 

... 
Seg:unda operaC;ao dante 0 meo dia. 

Estando 0 sol em altura de . . . . . 
ho estilo lanc;ou a sombra 
contando do nOrte pera a banda daloeste. 

Primeira operac;äo depois do meo dia. 

Estando 0 sol em altura de . 
ho estilo lanc;ou a sombra 

56 graos 
80 graos 

67 graos 
65 graos 

67 graos 
53 graos 

contando do norte pera a banda de leste; 
Foi logo nesta operac;äo 0 arquo dante 0 meo dia maior que 0 de depois de 
meo dia 12 graos, e a sua ametade 6, que he a quantidade que neste lugar 

agulha nordestea. 

Segunda operac;äo depois de meo dia. 

Estando 0 sol em altura de. . . . . 56 graos 

ho estilo lanc;ou a sombra 68 graos 

contando do nOrte pera a banda de leste; 
Foi logo nesta operac;äo 0 arquo dante 0 meo dia maior que 0 de depois de 
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meo dia 12 graos, os quaes partidos peno meo, viräo 6, que he a quantidade 
que ha agulha nordestea. 

Notac;äo. 
Posto que as operac;oes deste dia viessem t;i.o conformes e igoaes, nem 

por isso deuemos julgar facilmente 0 misterio do nordestear das agulhas, nem 
menos fazer regra certa que na longura do caminho que se contheem do 
ponto onde sabbado, que forao treze dias deste mes, fiz as outras operac;oes, 
atee onde me acho oie se~unda feira 15 do ditto mes, aia agulha necessa­
riamente de fazer mudanc;a de ~ grao. Corno quer que a sombra do estilo 
tenha pouco repouso por a circunferencia . do circulo graduado, ao que da 
occasiäo 0 muito bullir da naao, e tambem corno venta hum pouco rijo, a 
lamina perde a perfeiC;llo e iusto oliuel, por se distemperarem as ballanc;as, 
o que tudo iuntamente faz muito embarac;o ao sentido, pera detreminada­
mente au er de aueriguar 0 verdadeiro lugar onde defire a sombra, de sorte 
'1ue, balanceando muito a naao, podemos facilmente errar atee dous graos, 
mas hindo queda e asossegada, quem tiuer honesta extimatiua nao podeni 
errar passante de meo grao. E porque estas duas operac;5es de que acima 
fallo, foräo feitas no merediano das Canareas, a saber, hua dellas estando da 
banda do norte das ilhas, e a segunda achandorne ja da. banda do sul, em 
ambas se vereficou nordestearem as agulhas cinquo graos e ~ atee 6, fica 
falsa a opiniäo dos que dizem que no merediano destas ilhas fere a agulha 
nos verdadeiros pollos do mundo ... . . 

Este cabo das agulhas he 0 lugar onde os Pilotos tem por maxima que 
as suas agulhas Ihe nao variao cousa algua, mas ferem directamente nos 
verdadeiros polos do mundo, e daqui veo chamarem a este promontorio cabo 
das agulhas, significando nao fazerem ja aqui nenhua differenc;a; ao tempo 
que vimos a terra, eu me fazia a Re della 120 legoas, e 0 Piloto 110. 

Notac;ao famosa e muito proueitosa. 
Acharme ja nestas prayas täo deseiadas dos nauegantes, e com ter 

passados tantos Receos, tantos sobresaltos, tantas fortunas de tarn an ho e tüo 
tem pestuoso gölfao, me da lugar e occasiao de dizer algua cousa da longura 
deste caminho, materia certamente nao menos fermosa e grande que prouei­
tosa, a qual ate qui mais se p6de dizer ser profiada que sabida; e Porque 
pera a determinac;lio e sentenc;a desta duuida se requere concorrerem assi 
demostrac;oes dos mathematicos, corno a pratica e openiao dos pilotos f' 
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homens do mar, que de muitos annos a esta parte launio por este OC.C! mu, 
grande e infinito mar, trarey aqui as Rez6es que de hila parte e outra tenho 
comprehendido e alcan<;:ado com estormento de sombras inuentado pello 
doctor Pero nunez, famoso mathematico entre os que vivem em nossos tempos, 
e feito por mä~s de Johiio gon<;:aluez, cujo engenho triumpha 0 dia doje em 
toda a europa, e sobretudo aprouado pein muito excelente Principe 0 Iffante 
dom Luis, 0 qual antre outras muitas merces que de sua alteza recebi pera 
esta Jornada, foy este estormento com 0 qual vimos a alcan<;:ar a leua<;:ao do 
polo a toda a ora do dia, e assi a verdadeira varia<;:äo que fazem as agulhas, 
e pella tal varia<;:ao a longura das terras e differen<;:a de meredianos; Pelo 
que sera justo darrnos fe a estormento de tamanha auctoridade, e 0 que por 

elle se achar auer de ser 0 certo. 
Come<;:a a proua. 

Na cidade de lisboa, assi corno muitas vezes tenho experimentado, nor­
desteäo as agulhas 7 graos, e dahi nauegando caminho do brasil, corno somos 
corp. as Ilhas das Canareas endireitäo as agulhas 1 grao i, de maneira que 
nestas ilhas nordesteäo 5 graos~, e deste lugar' ate a linha requinoctial nao 
fazem algila mudan<;:a ou differen<;:a. Porem, passando daquy e correndo na 
volta do Brasil, comec;a a varia<;:ao 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 nordesteäo 10 graos inteiros, e des dahi vao fazendo 
maiores mudan<;:as sempre pera aparte do nordeste, ate sermos obra de 230 
legoas a Re das Ilhas d'e Tristäo da Cunha e em altura de 31 graos ~, que 
sera no merediano que se aparta 2 graos pera 0 oriente do merediano que 
passa pello cabo de sl'io vicente, onde he 0 termo de toda a varia<;:ao das 
agulhas, a qual chega ate 19 graos l ou 20: e logo passando este merediano 
por diante, caminho do cabo de bela esperan<;:a, vao as agulhas endireitando 
pouco a pouco, e desandando os graos que ate qui tinhao andado ou variado, 
o qual effecto fazem ate sermos tanto auante corno 0 ponta primeira da terra 
do natal, que esta 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<;:äo ao contrario, fur­
tandose 0 seu norte ou frol de lis pera a banda do noroeste, e quanta maes 
himos andando, tanto vay crecendo a varia<;:äo, ate chegarmos as prayas da 
India, onde 0 norte das agulhas se desuia do Polo do mundo pera a banda 

de noroeste 11 graos, que valern! . 
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Quarta feira 3 de Julho foi 0 vento nordeste; gouernamos ao 110roeste; 
tornando adernandar ha terra, as dez oras fomos com ella: este dia fiz as 
opera<;:5es seguintes. 

Primeira opera<;:äo ante 0 meo dia. 
Estando 0 sol em aItura de. . . . . 
ho estilo lan<;:ou a sombra 

16 graos 
50 graos 

contando do sul pera a banda daloeste; 
Segunda opera<;:äo 

Estando 0 sol em altura de . 

e a este tempo en'io oito oras e mea. 
ante 0 meo dia. 

ho estilo lan<;:ou a sombra 
. . 25 graos 
.. 39 graos 

contando do sul pera a banda daloeste: eriio a este tempo 9 oras e fr. 
Terceira opera<;:ao ante 0 meo dia. 

Estando 0 sol em aItura de. . . 31 graos 
ho estilo lan~ou a sombra . 25 graos 
contando do sul pera a banda daloeste: erao a este tempo 10 oras e mea. 

Primeira opera<;:äo depois de meo dia. 
Estando 0 sol em altura de . 31 graos ~ 

ho estilo lanc;ou a sombra 25 graos 
contando do sul pera a banda de leste; e a este tempo era 1 ora k. 

Foy logo nesta opera<;:äo 0 arquo de depois de meo dia igoal ao dante 
meo dia, pello que fica manifesto näo variarem as agulhas nenhiia cousa 
neste lugar. 

Segunda operac;äo de depois de meo dia. 
Estando 0 sol em aItura de . . . 25 graos 
ha estilo lan<;:ou a sombra . 39 graos 
contando da sul pera a banda de leste: a este tempo eräo 2 oras }. 

Foy logo nesta opera<;:iio 0 arquo de depois de meo dia igoal ao dante 
meo dia, pello que fica manifesto neste lugar niio variarem as agulhas. 

Terceira operac;ao depois de meo dia. 
Estando 0 sol em altura de . 16 graos 
ho estilo lan<;:ou a sombra 50 graos 
contando do sul pera a banda de leste; e a este tempo erao 3 oras i. 

Foy logo nesta opera<;:äo 0 arquo de depois de meo dia igoal ao dante 
meo dia, pello que fica manifesto neste lugar näo variarem as agulhas. 

Este dia ao meo dia tomey 0 sol, e na mayor altura se aleuantaua sobre 
o orizonte 36 graos; a dec1inal(äo 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 ; dOllLle 
fica manifesto que neste merediano que passa pello ditto ponto, nflo variüo 
as agulhas cousa nenhiIa, mas ferem directamente nos verdadeiros polos do 
mundo, corno por tantas e 11'io conformes opera<;oes se tem mostrado .. . . . 

Este dia quis obrar com 0 estormento das sombras pera verificar a 
variar;,io das agulhas, e sendo menos de 11 oras, a sombra do estilo hia muito 
al cm da lillha do meo dia, pello que, mandando vir alguas agulhas pera as 
cotejar com 0 estormento, acheyas bio desconcertadas, que foy co usa espall­
tosa, porque onde hua fazia o I este, a outra mostraua 0 norte. Isto me teue 
muita snspensso, ate qne entendi a causa, e foy hum ber<;o que estaua no 
meS1l10 lugar, onde eu queria fazer as opera<;öes, 0 ferro do qual ber<;o cha­
mana a ssy as agulhas, e as fazia desvariar desta 1l1aneira; do que tirey que 
hila opera<;<io que fiz a trinta dias de ] unho no 1l1erediano que esta pera 
leste do cabo das agulhas 5 graos ~, a qual achey que me vinha muito des­
concertada, e assy algllas outras que fiz na parajem do Brasil, onde [lchey 
notaues differen<;as, que foy por as fazer perto donde estaua algua pe<;a de 
artelharia, anchoras, ou qualquer outro ferro, corno 1l1e passaua a todas a" 
partes da nao, buscando lugar conueniente a esta obra. 

A seis dagosto quis saber 0 que variauiio as agulhas neste portn de 
Moc;:ambique, e fiz as opera<;oes seguintes: 

Primeira opera<; i\o ante t> meo dia. 
Estando 0 sol em altura de . 
ho estilo lan<;ou a sombra 
contando do sul pera a banda daloeste. 

Segunda opera<;;io ante 0 m eu dia. 
Estando 0 sol em altura de . 
ho estilo lan<;on a sombra 
contando do sul pe ra a banda daloeste. 

Terceira opera<;ilo ante 0 meo dia. 
Estando 0 sol em altura de . 
ho estilo lanyou a sombra 
contando do snl pera a banda daloeste. 

Quarta opera<;i'io ante 0 meo dia. 
E~tando 0 sol em altura de 

5 :. 

16 graos 
76 grans 

42 graos 
61 graos 

53 graos 
48 graos 

56 graos 

hu estilo lan<;ou a sombra 
contando do sul pera a banda daloeste. 

I'rimeira opera<; iio depois de meo dia. 
E~tando 0 sol em altura de . 
ho estilo lan<;ou a sombra 
contando do sul pera a banda de leste: 

. 39 graos 

56 graos 
25 graos 

Foy logo nesta opera<;üo 0 arquo dante 0 meo dia mayor que 0 de depoi", 
de meo dia 13 graos ~, os quaes partidos pello meo, vem aparte 6 graos '1, 
que he a quantidade que neste lugar agulha norestea. 

Segunda opera<; iio depoi s de meo dia. 
Estando 0 sol em altura de . . 53 grao;; 
ho (~stilo lan<;ou a sombra 34 grao~ 
contando do sul pera a banda de leste : 

Foy logo nesta opera<;üo 0 arquo dan te meo dia mayor que 0 de depois 
!Ie meo dia 14 graos, cuja metade s;io 7, que he a qualltidade que a agulha 
lleste lugar norestea. 

Terceira opera<;,i,o depois de meo dia. 
Estando 0 sol em altura de . 
ho estilo lan<;ou a sombra 
contando do sul pera a handa de leste : 

42 graos 
48 graos 

Foy logo nesta opera<;ii o 0 arqo dante meo dia mayor que 0 de depois 
de meo dia 13 graos ~, os quaes partidos, vem aparte 6 graos :}, gut" he a 
qnantidade que neste lugar agulha norestea. 

Quarta opera.;:üo depois de meo dia. 
E.~tando 0 sol em altura de . 
ho estilo lan<;ou a sombra 

contalldo do sul pera a banda de leste: 

16 graos 
63 graos 

Foy logo nesta opera(;üo 0 arqo daute 0 meo dia mayor que 0 de depois 
de meo dia 13 graos, os quaes partiJos pello meo, vem aparte 6 graos .~ , 

que he a quantidade que neste lugar a agulha norestea. 
Sesta feira 9 dagosto torney a verificar a varia,,;io das agulhas, e em 

touas as opera<;6es me sahio 6 graos ~ e 6 graos 1 a quantidade que agulha 
noresteaua; e todo 0 tempo que neste porto estiuemos, ventar:io os ventos 
leuantes, tirando dous dias que omte hum pouco de ponente 
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Opera<;äo feita pello nascimento e poimento do sol, pera alcan­
<;armos a varia<;äo das agulhas. 

Este dia apontando 0 sol no orizonte, ho estilo lan<;ou 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 0 sol se queria pör, ho estilo lan<;ou 
a sombra 74 graos ~, contando do sul pera leste. 

Foy logo nesta opera<;fio 0 arqo dante meo dia mayor que 0 de depois 
de meo dia 15 graos~, os quaes partidos pello meo, vem aparte 7 graos J, 
que he a quantidade que neste lugar agulha norestea. 

Nota<;iio sobre a variayäo das agulhas por duas vias. 
Da operayl'io deste dia, que foriio 24 dagosto, se segue que oje foy 0 

dia em que per maes prouas se vereficou 0 norestear das agulhas, porque se 
fez esta experiencia por duas vias muy diuersas: a hua dellas foy a via 
costumada, que he pella quantidade que huns arqos silo mayores dos outros, 
de que me tenho aproueitado neste caminho; e a outra he pello nascimento 
do · sol ou poimento s6mente, a qual Regra n1\.o sera geral, mas particular, e 
s6 aquelles que viuem em esphera Recta, ou quasi Recta, corno eu estaua 0 

dia doje; porque, corno ya tenho ditto na operayäo de quinta feira 22 dagosto, 
aos que tem esphera Recta acontecera sempre, que 0 arquo do orizonte que 
fica antre 0 sol quando nasce e a equinoctial, ao qual chamüo os mathematicos 
largura do nascimento do sol, seja igoal a decJinayäo que ouuer esse dia: e 
porquanto 0 dia doje ternos 7 graos, 50 minutos, de declinayäo, se caso föra 
que minha agulha julgara direito, e ferira nos verdadeiros polos do mundo, 
ho estilo lanyara a sombra, no nacimento do sol, 7 graos, 50 minutos, de oeste 
pera 0 sul; mas a sombra do estilo cahio sobre a linha de leste oeste, ou 90 
graos da linha de norte sul, que he 0 mesmo, Porque doutra maneira seguirse 
hia que 0 tal dia era 0 do equinoccio, pois 0 sol Ihe naceo em leste; se 0 

contrairo negar a variayao das agulhas, seguesse logo que, pois minha agulha 
amostrou que 0 sol nacia na linha equinoctial de meu circulo, avendo de 
nacer 7 graos, 50 minutos, apartado della pera 0 norte, que estes 7 graos, 
50 minutos, norestea; e por esta maneira vem esta considera<;ao conforme no 
no reste ar da agulha a operayäo que fiz tomando a differenya dos arqos; e 
daquy se tira que he falsa a openiäo daquelles que dizem no dia do equi­
noctio nacerlhes 0 sol em leste de suas agulhas. pois em nenhila maneil'a 
pode acontecer por caso da variayäo que fazem geralmente. 

(8) 

5 6 

Pri11teiro Roteiro da Costa da bldia, I538-I53iJ· 

Da propiadade que tem dua s pedras de s te ilh e o (de Chau) ). 

Andando por este ilheo e sobindo ao monte que esta da banda do 
Norte pera marquar e ver corno jaziam os outros ilheos e baxos com eIe, 
me aconteceo hum caso muito pera maravilhar e foi desta maneira. Pondo 
eu a agulha em cima de hum grande . penedo pera ver corno se corria 0 

ilheo, supito deu arosa huma volta epos .0 Norte onde dantes tinha 0 Su!. 
Quando isto vi cuidando que lhe vinha este desconcerto d'estar a rosa fora 
do piäo ergi-a pera a concertar, e corno a tirei da pedra supito tornou a dar 
a volta epos 0 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 operayäo. Espantado eu muito deste acontecimento 
corri a mayor parte du monte pondo a agulha em cima de todolos penedos 

. e pedras, mas nun qua fez nenhuma variayam, somente achei hum penedo 
apar do outro da mesma natureza, posto que neste nam dava arosa tamanha 
volta; mas demorando-me qualquer marca que tomava ao Noroeste quarta 
da Loeste, corno 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 opera<;aom, 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 sao . 12. quartas 
de varia<;äo. Esta mudanya tarn descomunal nam somente se causava quando 
a agulha estava assentada na pedra, mas tanto que se apl'opincava ao penedo 
estando suspendida nas mäos em cima dele. 

Nam val ho argumento que dixer qu'estes penedos eram da especie du 
manhete, porque se 0 foram, cortando deles alguns' pedaC;os e trazendo-os 
pera derredor da agulha fizeram mover a rosa da frol de lis, do que vi a 
esperiencia em contrairo, por quanta mandando cortar muitos pedayos 
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 0 ferro e ac;o pera si, mas eIes nam tem 
esta propiadade por que fiz eu nisto todalas provas com ferros e agulhas e 
outras cousas d'a<;o que se requerem a esta operac;.ii o. 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. 0 primeiro onde 
a agulha faz mayor varia<;:äo he hum pouco agamelado, fazendo no meio 
huma certa concavidade; e 0 segundo tem humas grandes fendas que ho 
atravessam de parte aparte; e ambos estam muito vezinhos, e jazem ambos 
na chapada do monte qu'esta da banda do Norte, a qual esta sobre ha aberta 
ou degolada que vai per el1traambos os montes . ... 

NotaGi\o Ja mudanya da agulha do meu estromento. 

Por quauto em aquelas cousas que jazem sugeitas e debaxo da jurdiyäo 
lias artes matematicas, a decrara«;ito e puntualidade he grandemente nece­
,:ario, decraro que dipois de ehegar a India e estar em Guoa, se perdeo ha 
agulhinha Jeste mco cstromento, a qual foi feita pelo grande Joham Gon<;:alvez, 
polo que busquei muitas agulhas de relogios e mandei fazer algumas sem 
nel1huma mc satisfazer, aU: que acaso dei com huma que servia em hum 
relogio <le Alemanha, muito comprida e ligeira que me contentou muito, e 
IOgllO pera a por no estromento tive este modo; primeiro que cevasse esta 
agulhinha pu-la 110 piam e casa onde avia d'andar, endereitando-a com a linha 
merediana da lamina, e notei ol1de a sombra do estilo cortava ocirculo, e 
loguo incontinente a tirei e a cevou 0 piloto; dipois d'estar eevada a pus em 
seu lugar, e endcreitando-a corno fiz dantes com a 1inha merediana ou Norte 
~ul da lamina, a sombra do estilo eortou 0 circo10 no mesmo lugar onde ho 
avia cortadn de primeiro ante de se cevar a agu1hinha. 

Disto fiquei muito pensativo, porque 0 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 0 piloto de novo, hera 
,lesta costa da Tndia, e sem embarguo das regiöes serem tarn diferentes a 
proJliadade das pedras parece ser huma mesma 

NotaGito. 

Nestas opera<;'öes que tellho lluservado de . 13. de Dezembro ate oje, que 
sam .23. do dito mez, achn duas cousas muito pera notar. A primeira he 
que cstando no l<io do Paguode de Ba<;aim achei por .4. opera<;oes, que fiz 
em hum dia, que a agulha do meu estromento Noresteava .10. graos . t ., 
sendo estas opera<;üe:;; feitas com grande cuidado, e a todas esteve presente 
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o Doutor Lois Nunes, jazendo a galc tam queda que a sombra do estilo nam 
fazia mudan<;a pera nenhuma parte. Ora achando-me ao presente nesta l>arra 
de Ba<;aim onde tenho tornado tantas considera<;ois, em todas comprendi 
Norestear a mesma agulha .12. graos . ~ ., e por quanta ao primeiro dia esta 
deferenc;;a me espantou muito, nam a quiz aprovar ate fazer sobre isto muitos 
isames, os quais foram que .3. dias arreo fiz muitas considera<;:ois e em todas 
achei ho arquo dc dipois de meio dia maior que 0 dante meio dia .25. graos; 
ametade deles sFto .12. ~ . , que he 0 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 mudanc;;a; e sc 
por ventura me argoirem que eu e ho Doutor julgamos mal a deferel1c;;.a dos 
arquos quando juntamente fizemos as operaC;;oes no Rio du Paguode, respondo 
que inda isto a veria por mais, errarmos em .4. opera<;üis c estes crros virem 
tarn justos, que em todos achamos ho arquo da tank mayor que ho da 
mellh,\ .20. graos . ~ . . A isto nam sei assinar outra causa salvo qlle como 
quer que tiz estas considera<;öis mllito pegado com a terra onde tinha pOl' 

vezinho hum rochedo e penedia, ja pode ser estes penedos serem da especia 
e natnreza do manhete, ou a materia e composi<;äo deles ser ferrenha, e per 
es ta causa atraerem pera si 0 ferro da agulha desviando ho do seu natural 

Illgar .. 

Largura do nacimento do s ol na barra de ßa\~ ailll . 

Ha .24. de Dczembro de .1538. naceo 0 Sol .37. graos escassos de Leste 
pera 0 Sul; 0 estilo lan<;.ou a sombra outros .37. graos de Oeste pera 0 Norte. 

E ]>ola agttlha .A. naceo 0 Sol direitamente a Lessueste. 
E loguo pola agulha . B . naceo 0 Sol ao Sueste quarta de Leste. 
E trazendo Ol1tra agulha , do piloto a qual se chame . C. naceo pOl' ela 

o Sol entre 0 Sueste e a quarta de Leste sua vezinha, tomando alguma cousa 

mais do rumo que da quarta, 
Estando 0 Sol pera se por 0 estilo lan<;:ou a sombra ,13 . graos largos. 

contando de Leste pera 0 Norte. 
E pola agulha .A. se pos 0 Sol a Oessudueste , 
Mas pola agulha .B. se pos 0 Sol justo a Loeste quarta do Sudueste , 
E loguo pola agulha .C. se pos 0 So) entre Oeste e a quarta do 

Sudueste sua propinqua, mais cheguado a1guma co usa ao rumo- que ;'i quarta . 

Do que se segue que Norestea casi quarta e mela . 
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Nota<;äo. 
Vendo tamanhas diversidades nestas .3. agulhas imaginei qu'estas 

diferenc;as podiam nacer dos ferros das agulhas estarem desviados do N orte 
e frol de lis, corno muitas vezes se costuma a fazer pera se emmendar a 
varia<;üo que fazem; polo que abri todas tres e Ihes vi muito bem os ferros 
os quais estavam direitos e muito justos com 0 Norte e frol de lis das 
agulhas. Fora desta duvida entrei noutra, e foi parecer me que estas agulhas 
seriam ccvadas com desvairadas pedras e por tanto cada hum tiraria pera 
aparte onde a vertude e propiadade da pedra ha enderen<;asse, mas in­
querindo destc caso 0 piloto, jurou-me que todas tres eram tocadas com huma 
soo pedra, e loguo em minha prezenc;a as cevou todas tres, as quais tornaram 
a julgar como dantes, 0 que me deu a entender qu'a varia<;äo que fazem as 
agulhas he causada da materia do ferro, e nam da natureza do manhete, e 
que segundo 0 ferro for mais ou menos aceiro, assi fara incrinar a frol de 
lis da agulha pera aquele lugar onde tem sua natural incrina<;f\o 

Nacimento do sol. 

. 1. 

Ha .10. de Janeiro de .1539. estando 0 Sol no primeiro ponto de Acario, 
em apontando no orizonte, 0 estilo lan<;ou a sombra. 33. graos de Oeste 
contando pera 0 Norte; loguo naceo 0 Sol este dia .33. graos de Leste con­
tando pera 0 Sul. 

.2. 
Mas pola agulha .A. naceo 0 Sol a Lessueste, tomando a meu joizo e 

do piloto obra que .4. graos pe ra Leste. 

. 3. 

E pola agulha .B. naceo 0 Sol ao Sueste quarta de Leste tomando pera 
a banda de Leste ob ra de .4. graos. 

.4. 

E loguo pola agulha .C. naceo 0 Sol entre 0 rumo do Sueste e a quarta 
de Leste, mais cheguado a quarta que ao rumo. Esta largura do nacimento 
110 Sol tomei estando ao Norte destes ilheos casi huma leguoa ao mar. 

Em quanto eu fazia estas opera<;5is estava 0 piloto com 0 estreiabio na 
mao pera ao tempo que 0 Sol se descobrisse per cima da terra, a qual era 
alta, notar corno Ihe nacia pelo orizonte e gradua<;ao 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 0 

N oroeste, e fiz as opera<;ois seguintes. 

.1. Opera<;ao ante meio dia. 

Estando 0 Sol em altura de . .30. graos. 
A sombra do nhomam estava .42 . graos. 
casi, contando do Norte pera Oeste. 

2 a Opera<; a o ante meio dia. 

Altura do Sol . . .35. graos; -
De sombra . .36. graos: L 
contando assi mesmo do Norte pera Oeste ate 0 ponto ou grao do circulo 
onde dava a sombra do estilo. 

Altura do Sol . 
De sombra 

.3." Opera<;äo an te meio dia. 

. contando do Norte pera Oeste. 

1 " Opera<;ao dipois de meio dia. 

Altura do Sol 

.40. graos; 
.31 . graos. ~.; 

.40 . graos; -
De sombra .53. graos. L 
contando do Norte pera Leste. 

Foi loguo nesta opera<;äo ho arquo de dipois de meio dia mayor que 
ho dante meio dia .22. graos; he 0 meio deles .11., os quais he a cantidade 
que neste lugar a agulha Norestea. 

2" Opera<;ao dipois d e melO dia . 

Altura do Sol .35. graos : 
De sombra .59. graos; 
contando do Norte pera Leste . 

Foi loguo nesta opera<;ao ho arquo de dipois de meio dia mayor que 
ho dante meio dia .22. graos . ~.; he a sua ametade .11. graos . t .. que he a 
cantidade que neste lugar a agulha Norestea. 

.3. a Opera,üo dipois d e meio dia. 

Altura do Sol . 
De sombra 
contando do Norte pera Leste. 
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Foi loguo nesta operayiio ho arquo de dipois de meio dia mayor que 0 

dante meio dia .22. graos; ho meio deles sera .11. graos, os quais neste lugar 
a agulha Norestea. 

Poimento do sol. 

Estando 0 Sol pera se por, 0 estilo lanyou a sombra .11. graos de Leste 
pera 0 Norte, ou .79. graos eontando do Norte pera Leste, que he 0 mesmo: 
do que se segue por-se 0 sol . 11. graos da linha da-Loeste pera 0 Sul. 

Foi loguo nesta operayäo eotejando-a eom a do naeimento do Sol, ho 
arquo de dipois de meio dia mayor que ho dan te meio dia .22. graos; de 
que he 0 meio .11 . graos, que a agulha neste lugar Noroestea. 

Mas pola agulha .A. pos-se 0 sol a Oessudueste, e a joizo do piloto e 
meu tomava obra de .4. graos pera a linha da-Loeste. 

Loguo tornado 0 naeimento 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 0 sol a Loeste quarta do Sudueste, e 
tomava pera a banda da-Loeste huma eantidade pequena que a meu ver 

poderia ser dous ou tres graos. 
Loguo por esta agulha eonsiderando 0 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 0 meio huma quarta, que he a cantidade qu'esta 
agulha, em esta operayilo e nas out ras que atras tenho ouservado por ela, 

Norestea. 
Ora pola agulha .e. pos-se 0 sol entre 0 rumo da-Loeste a quarta do 

Sudueste. 
Loguo pur esta agulha foi ho arquo de dipois de meio dia mayor que 

ho dante meio dia, se bem oulharmos 0 naeimento do sol, casi tres quartas ; 
das quais he 0 meio quarta 0 meia casi, que he a cantidade qu'esta agulha 
nesta opera<;iio e nas outra>: que sam feitas com ela, Norestea. 

Currelario. 

l>estas opera<;üis que fiz oje .10. de Janeiro de .1539. per onde Vlm a 
c'unhecimento que a aguJha de meu estromento Noroestea .11. graos, se segne 
qne em hum mesmo merediano pode a agnlha Nordestear e Norestear mai.­
t' menos, 0 que se prova par csta maneira: na llha do Paguode de Bac;aim 
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acheiqueNoresteavaestaagulha .10. graos .~., e em Ba<;aim .12. graos .~ . , . 

e aguora tanto avante corno estes IIheos de Dabul, Norestea .11 . graos, jazendo 
estes tres lugares debaxo de hum merediano; polo que parece cousa justa 
imaginarmos qu'estas tais variac;oes sejam causadas dalguns particulares e 
propios segredos, os quais a natureza poderosa tenha guardados em suas 
grandes e secretas ofecinas. 

Roteiro des a India ate Soes, I54I. 

A. vij. de Marc;o de .1541. stando em <;uaqnem, me fni pella menhaii a 
terra, e assentando meu stromento em huum mon t e muito chao, sem l1lai~ 
o mouer, nem bollir com elle, fiz as operac;oens seguintes. 

Primeira operac;:äo ante meo dia. 

Estando 0 sol em altura deo - 38. graaos ~. 0 stillo lanc;:ou a sombra. 
70. graaos. Contando do Norte pera oeste. 

Segunda operac;:äo ante meo dia. 

Altura do sol. - 50. graaos. De somlJra do stillo. - 60. graao~ I 

Contando do Norte pera Oeste. 

Terceira operayüo ante meo dia. 

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

Primeira operac;:äo depois do meo dia . 

Altura do sol. - 55. graaos. De sombra do stilIo. - 57. graaos ~ . 
Contando do Norte pera Leste . 

Foi logo nesta operac;:äo 0 Arco de depois de meo dia, maior que (> 

dante meo dia. 2. graaos ~. cuja ametade he. 1. graao t. que he 0 que neste 
lugar agulha norestea. 

Segunda operac;:am depois de meo dia. 

Altura do sol. -_.- 50. graaos. De sombra do stillo. - 63. graaos. Con­
tando do N orte pera Leste. 

Foi logo nesta operayäo 0 aren de depois de meo dia. maior que h" 
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däte meo dia. 2. graaos ~. A sua metade. 1. graao }. que he a cantidade, 
que neste lugar agulha norestea. 

Terceira operayam depois de meo dia. 

AItura do Sol. - 38. graaos -\. De sombra do stillo. - 72. graaos ~. 
Contando do Norte pera Leste. 

Foi logo nesta operayäo 0 arco de depois de meo dia, maior que 0 

dante meo dia 2. graaos }. he a sua metade. 1. graao }. que he a cantidade, 
<tue neste lugar a agulha norestea. 
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laus deo adi 4 Marcij 1544 noremberge 

reuer fllr\1:lid) <5nab 3eigt an in il)rem 6d)rciben :,u wilfen bie l\.raft unb ~ugenb 
bcs tHagnctcn, fo id) fbniglid)e tHaje\1:.it ben le13teren gel)altcnen ~eid)6tag 3U t1urnbcrg 
geroiefcn l)abe, weld)e '[ugenb aueb 1Nn gan3em t"er3cll eure fur\1:lid)e <5nab wollte 
müt\)cilen, wo id) nur bas in 6ebtiftcn fbnntc 1>crfatfcn, bcnn fold)c lDinge finb 1>iel 
lcid)tcr 3u 1>crtl.inbigen, fo man (old)e mit ber t"antiarbeit an3eigt, benn mit ber 6ebrift. 
'Jebod) will id) ba6 bctle fllrwenben, (0 mir mbglid), (old)e& eurcr fur\1:lid)en <5naben 
in Sd)riften 311 weifen. 

IInb :,lInt eqlen alfo: rein jeglid)er tliagnct hat in il)m bie(e liraft unb '[ugenb, 
bat! er <tll einent (})rt bas reifcn 311 fid) 3cud)t, ullb an bem anbern (J)rt gegcn(lbcr an 
Nm tnagncun, ba treibt unb (cUicbt er bas reifen l.'on fieb, lCa& itl fl.irlid) ~u 
erweifen, (0 man nimmt eine t1abel h.ingcnb an einem Sabcn, wenn man ben tli,~gnetcn 
bar3u 1),Ht; unb ba6 (J)rt , we\d)cs bic tlabel 3u fid) 3eud)t, basfelbigc itl am tliagncten 
bas mittaglid)e (J)rt, unb wcnn man bic <5abde an bcnt 3il1lgle in bcn \!:ompaf,en barmit 
an\1:rcid)t, fo lallfen biefclbigcn 3imgle mit bem <5abdc nid)t bem mittag 3u, fonbern 
ber tliitterlhtebt 3U. lDas ijl: 311 1>crwunbern an bie(cm tliagncten. 60 ieb abcr bie 
t1abel I)alte :,1I bem tliagneten an bas (})rt, weld)c6 bcm 1>origen (J)rt gerab entgegcn 
itl, (0 3cud)t 'Ocr tnagnct bic t1abel bafeIbtl nid)t mchr 3u fieb, (onbern treibt's unb 
blatl's 1>on fid), unb ba6felbige (l'rt, bas bic t1abel allo 1>on fid) treibt, bM(elbige (})rt 
bas itl ba,; mitterlhid)tige '[heil an bcm tl1agnetcn, unb \l'Cnn man bie <5.ibele an bem 
3 imgle mit bem(elbigcn (J)rt l.'crtlrcid)t, (0 laufen bie (J;.ibele niebt gcgen bic tliitter~ 
nad)t, (onbcrn gegen bcn tliittag. noc1) 1\1 an brm magnettlein bic(es grbf,er tteb 3U 
1>crwunbern, ball bie 3üngle barmÜ 1>cqlrid)cn nid)t grr.~br laufen ber tliitternaebt ;11 , 
fonbern wenbcn (ilt ab 1>on bcr rrebtcn tlilttag, obcr tl,ittcrnad)tlinie imb fehten (leb 
gegen ben '2ll1fgang 3u, in ctlieben Q.anbl'rllUm {j (J;rab , \uic ieb folltcs (clbtl gefllnben IInb 
gefud)t habe, 3U bcr 3eit 311 ~\om , i:>.~ cucr fuql!icue (J;nab tliarfgraf <lhllllpremt unb 
(ein f. (J; , :amber bel emanber :'11 ~\om waren, al' er hicr :,U tlimlberg fjnbc ieb , b,~ ti 
(old)er '2lu>;(eblag ijl: \0 (J;rabe, unb ,w anbcren (})rtcn mcl)r ober minbcr. 60Iebc,; tNrb 
,wd) a1l3eit mit eincm fd)warjcn Strichle unter b~m (};I,lflc in ben \!:ompaffcn angc5clgt , 
weld)es Stneble, wie lI1an ftcl)t , ,tl!ewege nid)t gerabc auf bie tllitternad)t 5ei gt, 
t'onbmt lcnfet flcb herull1 gegen "en '21ufgang. 

311 bell1 anberen , (0 fjnbe icb Mld) bieti an bCII1 tHagnctcn , b,tt; cr ttd) nid)t .tllein 
\\'enbet 1>on "er tHitternad)t IInb lenfet fid) gegen bcn llufgaug, 11111 ') (J;rab mehr o"er 
lI1inbcr, wie im e,; gClIlclbet l)abc, (onbern cr 3cud)t auel> unter fim, itict; itl ,tlfo ~u 
erwei(en, 'Jd) mad)e el1l 3ungle einc,; SI1Igcr6 lang, ba,; nm: fleitiig wagremt o"cr 
wafferwagreebt auf einell1 (pi13ig~n Stift tlel)t , al(o ball (olebe,; uirgcn"s fteb 3u "er 
rertle neige, fonbern ,~n bei"CIl (J)rtcn gleid) in "cr Wage tld)r, (0 ieb .~l>cr ber Il'ertcr 
rillt; l.'crtlrcid). fei gldeb tNlcbe,; <Drt fl'i , (0 bleibt ba,; 3imglc niebt lI1ehr m.tgrcmt 
tlel)cn, (onbcrn Tallt unter fteb rtw,l 11111 9 (J;rab mchr obcr minbcr. Ur(aeb, n'arum ".ti' 
gefd)ieht, I).tbe id) li,:,nigL ~i,tjefl.lt nicbt mitren <1ll3u3eigen, 
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3u bem bntten I).tbe i41 :ROnigl. majetrat angejeigt;,u finben, roel41c5 <Drt an 
bcm tliagneten fei ba6 <Drt gegen bic mittcrlla41t, unb roel41es <Drt gcgen tnittag. 
l['as I)abe i41 :Ronigl. tliajej1at alfo probin. 'J41 lie\i mir I)crbringen eine grolie S41llffel 
lNUer Walfer&; nun I)atte i41 ein feine,; flehte,; bol3erne,; S41llffcle, bas lieji i41 mitten 
auf bem Walfer f41roimmen, unb legte \.len tllagncten fein gema411)inein in bas Sebllffele. 
!Da ieb aber nun niebt rou\ite, roeleber <Det an bem tliagneten mittn.iebtig roar, ba fel)eet 
fid) ba,; Sd)ulfe[e gerab um auf bem Walfer unb febroimmt alfo mit bem <Drt, roeld)cr 
ij1 mittnäd)tig am Stein, bis er fam an ben 230rb ber S41ulfe\, ba bas Watfee in roar, unb 
1'0 oft ieb bas Sebutfele roieber in bie tliitte be,; Watfer,; j1eUte, unb fcl)rte ben <Drt , ben 
ieb gefunben I)atte, gegen bie tliittemad)t, (0 blieb bod) alfo ba6 641utfele niebt j1iU 
j1el)en, fonbern roenbete fieb roietler um unb fd)roamm gegcn bie tliitternaebt. lDa ieb 
aber nun ben tliagneten I)erausnal)m unb bej1rieb mit bemfelbigen <Drt (\"Ue\ebe,; immcr< 
bar gegen bie tliitternaebt 3ueiltc unb febroamm) bas (J;.ibele am 311llgle, ba fel)rt fieb 
bas 3ungle niebt gegen bie tliitternaebt, roie :Ronig!. tliajetr.it \)ermcinten, foUte tl)un 
I)aben, fonbem fel)ret fid) gegen bcn tliittag. :Rann nid)t febreiben roie fel)e :Ronig!. 
tliajej1.it an biefer probe fid) \)crrounberte. 

3u bem vierten I)abe ieb vor :ROnig!. tliajej1.it genommen ein 311llg[e eine,; Singee6 
lang, unb gej1eUt auf einen fpitjigcn Stift, unh habe mit meinen beiben ~.inben folebcs 
3ugebelft, baf; boeb bie l;)anbe (olebes niebt anrll[)rten. lDa ij1 ba,; 3(mglc fur unb fllr 
gelaufen unb fieb beroegt vom llufgang bueeb ben mittag bis roieber im llufgang, fue 
unb flir 1'0 lange, bis ieb bie ~anbe roieber bar\)on tl)nn habe. 'Jj1 aueb feltfam 3U fehen. 
'Jeb habe ein alte,; pergamentbueb in bem 23auemfriege uberfommen, in roclebem ieb 
aueb finbe ble ::&raft be,; tliagneten; roie jU maebcn fei cin 'Jnj1rument bueeb ben 
tliagneten, roelebee (teb fur un\.l fllr bcrocge in gleiebce Sorm, 3eit unb weil, rolC fieb 
ber l;)immel beroegt; alfo ball roie ber ~immel fieb in 2~ Stunben einmal um \.la& J!:r\.l< 
reieb fieb beroegt, ball'aueb aUe,; bie,; 'Jntrrument mit bem tliagneten 3u9criebtet, aueb 
gleiebee tliaaji 3eit unb in 2,\ 6tun\.lcn fleb l)erumberoeg, \.la\)on ieb niebt \)ie! rooUte 
halten. ila ieb nun Nr ::&onigl. tliajej1.it mit \.liefen proben betranb, ba begchrt 
:Ronigl. tliajcjlat \)011 mir einen tliagnettrein 5u I)al-en, ba gab ieb :Ronig!. tliajetrat 
biefe 1lntroort: 'Jeb habe wer :Ronigl. tliajctr.it 3u bem bnttcn tliale bie(en Stcin 
\l)oUen (ebenfen, habcn mir euer ::&bnigl. tliajetrataUn'egen jullntroort gegeben, euer :Ronigl. 
tliajetrat rooUe mieb bel;, (0 ieb ~u mcincr llrbeit t.lglieb muji gebraueben, niebt berauben, 
unb nun begchren (oleben \)on mir 5u hilben. 111(0 fpraeb :Ronigliebe majetrat jU mir 
laebcnb: ieb roulite bajumal niebt, baji ihr ~roei tliagnete hattet, benn aUereetr bi,; ieb',; 
jetjt geroahr bin roorben. 111(0 febenfte ieb :Ronigl. tliajetrat ben tliagneten, bargegcn 
mieb il)re tliajetrat el)rlieb l-eg,tbt hat, unb roiebcr 23rief empfangen \)011 prag, ba 
::&onigl. tliajej1.it begcl)rt jU rol1fcn, roa6 ieb U'eitere& ber 3eit hemaeb gefunben I)atte. 
60lebe proben aUe falln euer f. (1;. roOlll aucb maeben, roo euer f. (1;. etroa ein gutee 
Stulfle magnet I)at, ba,; ba gut ilr, ij1 aUee leiebtlieb 3uroege 311 bringen. 

Georgius Hartmann Vicarius Sancti Sebaldi Noremberge. 
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GERHARD MERCATOR 

De ratione magnetis circa navigationern. 

Rmo Dno Antonio Perrenoto Atrebatum Episcopo dignissimo Gerardus 
Mereator Rupelmodanus S. P. 

Subinde mirari soleo Rme praesul quotiescunque navigatiorias chartas 
inspicerem, qui fieri possit ut navigationum cursus justa loeorum distantia 
emensi, aliquando majorem faciant eorundem latitudinalem differentiam quam 
vere existat, nonnunquam e diverso minorem, iterumque saepius in justarn 
latitudinis differentiam propositorum locorum exeurrant. Ea res cum diutius 
me teneret anxium, propterea quod navigatorias omnes, quibus plt,J.rimum 
castigari posse sperabam geographicos errores, nimium viderem a scopo 
aberrare, cepi ego diligentius errorum eausas perquirere, potissimamque 
inveni in magnetis ignorata conditione eonsistere. Non enim in idem sem per 
vergit punctum ubique terrarum Iingula 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 defiectat, itaque littora sensim faciat quae debeant 
esse septentrionaliora, quemadmodum in littoribus Africae a Gaditano freto 
Carthaginem usque videre est, nune in boream deviet, adeoque in austrum 
magis diducat littora quod e diverso Carthagine Gades navigantibus evenit. 
Rectius igitur de navigandi ratio ne indicandum erat hydrographis, qui maritimas 
terras ex inventis navigationum eursibus depingerent, alioqui nec sibi nec 
geographis aliquo modo satisfacturis. Quo igitur sit loco punctus iIle, quem 
tantopere seetatur magnes, quantum nune !icet R m"e D. T. in genere palam 
faciemus. Primum hoc experientia constat uno eodemque loco a vero septen­
trione in eandem semper partem declinare Iingulam nauticam. In coelo 
igitur punctus hic nequaquam erit, nam cum praeter eardinem omne coeli 
punetum circumdueatur, neeessario modo hac modo i!lac oberraret Iingula ad 
sui in coelo puncti diurnam circumductionem, itaque in utramque vicissim 
partem dedinaret, quod negat experientia. In terra igitur quae fixa manet hic 
punetus investigandus est. Separatis itaque justa longitudine Walchria 
insula Zelandiea ae Dantisco, littoribusque intermediis ex nauclerorum sententia 
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deseriptis exquisitissime, invenio Dantiseum 1 gradu fere septentrionalius reddi 
quam revera existat, unde eolligo lingulae nautieae extensionem Dantisci -
5 gradibus amplius declinare a vero septentrione quam in Walchria. Vicinis 
autem Walchriae locis 9 gradibus lingulam a vero septentrione reeedere in 
ortum ~idiei. ,Declinabit itaque lingula haee Dantisei 14 gradibus. Jam si per 
utrumque observationis loeum dueantur cireuli maximi . seeundum eam quae 
inventa est declin:ltionem ab utriuslibet meridiane, reperietur hujusmodi cireu­
lorum interseetio fere in longitudine 168 graduum, latitudinis vero 79, atque 
hie magnetis polum esse neeesse est. Sub hoc itaque meridiano quoties erit 
lingula ipsum septentrionem indieabit, verum si ab eo (qua parte propinquior 
est Europae) in orientem navigetur continuo magis magisque in orient em 
declinabit a vero septentrione, idque sub majori latitudine amplius, quousque ad 
quadrantis longitudinem ventum erit, hine deineeps inclinatio minuetur pa ri 
modo, donee 168 graduum longitudinis meridian um attigerit, unde eontraria 
ratione in oeeidentem vergere ineipit lingula usquedum longitudinis quadrantem 
expleverit, reliquum longitudinis disparem hujusmodi meridiani lingulaeque 
eursum ad aequalitatem redueit. Quod autem haec nostra eonsideratio in hune 
fere modum se habeat, testis est Canadae illa deseriptio, quam R. D. Tuae 
obtulimus, eum enim juxta navigationum deeursus ex Europa faetos Canadam 
pinxisset hydrographus, quisquis fuerit, distributis latitudinum gradibus 
proxime Europam pro ejus exigentia, eoaetus fuit aliam latitudinis sealam 
Canadae suae adponere, quod inclinata in oeeasum a septentrione lingula 
loeorum latitudines experientia majores faeeret, quare in boream magis latitu­
dinllm numeros promovere eoaetus est. Medio igitur uspiam loeo Canadam 
inter Europamque neeesse est eommunem mundo magnetique meridianum 
existere. Atqui hune, polumque magnetis ea fere loci eonsistere qua diximus, 
eansiderata Canadae longitudine, ex latitudinum Canadae Eurapaeque adserip~ 
tarum differentia p ossemus demonstrare, si pro rei magnitudine temporis 
suppeteret eopia. Sed quoniam multa essent alia, et quidem diffieilia in navi­
gationum ehartarllmque marinarum eastigationem dieenda, satis erit R. D: Tuae 
spero universae cjus speeulationis fundamenturn magnetis polum uteunque 
indieasse. Si quanda graviaribus eontingat sublevari oneribus, statui hane 
rem justa apere prosequi et absolvere. Interim R. D. Tuae me eommendatum 
eupio, quam foelicissime valere eupio, Lovanii pridie Mathiae, anno 1546. 
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semper devatissimus 

(~)JbUU( ccntptndio t)e la rpbcr~ !t)C la arte t)e 
naucgar /con flueuos inf1nnnentos r rcglas/c,remphlic~do 
con mur fUbttlcs oemonaractollc~:compucf1o po:llDa run 
O:oztcs nat~r:al oe bu!'jalarC3 cn_ cl rcr.n~ ~c, trlrfJg .... ;l t ~t 
pzefcnte"C511lo t)C la cludad be JLaJ~3: t)tn~do al inuictifft 
mo~onQrd~a lCarlo lOuinto lRert)t las WCfpa li.~ ! , Cf'. 
Seno21Ruetlro. 
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. .; .c.ßp.tij.t\la *tu-d r ,ppltedadola pkdr\ll:ma. 
~D~'t~; lJ'.· i:l pf(dra rma fegli cfenlle el earde !Cafl1ue 
~:~~~a p" ~ n~L eufano tiene c~ega/?btud ! o~a f.~~~!l~ 

U· : cio.1La "trtud es egedrada 6la ef1e elllnD. 

0,_. _~ -"-J da: öla effecia ! ,,"trtud "afce la ope . 
r" ciö:O manera q comuntcado la ptedl'il (u ,,1r~ !!~~1d 
tud al fierro po: ra50 öfta 'ba;eal fierro quefe :0 poIJl1 

11lUeUQ/Qunqueentl'( cl rclla dle~9a tG\a "c ,um. 
platao"na cabla ootraeo(afemejate. JLafu 
l:1'\a atnletiuQ ölap1edra rman pg 5ealanatu 
ral C;Q 61ficrrocllar en fi r coqetud tato q con 
fergratlcrpoderofo no 01cicdc/po:q la natura 
{c5a \Sfte fierro no qda eill/ Ina; t'fiefe cole natu 
I'a le3G lila pfcdra:la iil ~e(ce q fe "a c,rtcdiedo: 
t1odc"clno5qpolella"niofucede nofolo atra 
er eile ficl'rc m a11 eftc a otro/! otro a otro! fe 
pa5e "na farr9 corno mudlra la erpcncciat~ät 
au {\ttftin fe 111arautllo fegli cfenue cnlos IiblOS 
t\hi cflldad ~ "tos pOl q foble "n \'afo "io "n 

mMn«ll fierromcncarfe nlendido la piedl'a rmä oba~ 
:3c~~;r:~ ~o öl t"afo:Uamafenlagnes/po2ii cl {lluetO: "c 

Ua af(fe lIa111aua:dqlCfegiiefetiuepltnto)ellä pli.li';' 
do cnlaindiao:ietalguardädo ganado trarB c4.16. 

cl eal\adodauado r.ferrado POl oba,ro (ferfa 
(omo (fdopes tl gafeUM/o ~uecoso eaftiUa.) 
fnet b02don trarapunta/o re"atoll tl fierro: 
1: baUadofe foble"na qntidad ofta piedra no 
podi~ mouer los pies 111 leuBntar cl cayado 0 
b02do:puc; corno "n rato !i\l102afe la eaufa po 
(0 a poco "ino a cnteder 10 Ci fafta allt 00 cntc~ 0oU, .. -
dhl/r eonofeio la p:oplledad oia ptcdra,- r la . 
"irtlld attracttua qtcnfa:fu colo: 00 bffiere tSla 
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';1 nel·'·o at es POl ella caufa fue Ilamado fierro 
biuo.lLa me)c: pfcdra tman cs Oe (0101 (crn 

. r1ea la qual eol02 a "e3CS tiene la mar!I)~llGro!l 
~~;~ ~ Ce ((neo efpecie5/o "iffercci~s ti piedra ~ma:la 
:~~J 1" pltmera ctbfoptea:la fcgunda mancfiea,,~ 111Q 

(cdonia cOlltcrmtno alos que ",an allaqo tt bo 
uer,da ala mano t'ereeba: later(era (((bio l'C 
boccia: la qrta troade cerca tl ale,radtia : Ia 411. 
ra tlllanefia t)afia:ma5 ago:a fe balla eil otras 
tlluerfas partes/ar, la en efpafia eil mucQos lu 

:~t:;e" gares/baUafe en fierra tp0zclla 'flto ala \~tlla t\ 
'mlill cu la. caIera. que es 0 la o:de oe fanttago eil la plO 
crpilA3 uineta t) leon.S;n "na fierra t\ mOlon ticrra \)(1 

code oe ,,:efia at gra!.l qntidad olla 1; eu otras 
partes.1La. mas comupiedra tbcl" q 111gS "fa. 
mos es "ela Ula ~e Idua. bcl feno: oe pom blin: 

lt\1 pie" la q tO tcngo pOl mefOl eS"e 'Otnamarca.JEfta. 
~:~'::.~J rias be Inas denen ~irtud p:oplta i5 atraper 
rn.r:,a ia afi cl fierro:"erdad et;; Ci tea"~edes efetiue que 
l'ItCJO:. eil etl)iopia fe balla otro genero 0 tman q al2~ n(Otlre 

ta r b,fecl)a 0 fi cl fierro.lEi comctadol n1ega DCß. 

q la ptedra rman atrarga afi cl fierre/ mas ot lluaoill. 

se q cl fierro pOl natural il~dtnactö f( muct1~a 
Ia ptedraeonlo a fu naturallugar/ po: "na qli 
dad Ci Ia p1cdra iplime cnI fierro.liUcdc ofta 7P 

)La tic ~ tud !»pltcda~q tiene ~ atra~c .. afi cl ffC1T~'­
~~~g ttc'!.e o!ra t es Cl oa g 1 fierro "l~t~d r poten ela 
fit fimo. Raq fenalelos"ospuros 61 oU30tebo le e0'2ta. 

d lneridiano/q~ elo; ~os "fcros noue r: ftlr:ella 
"trtud fe PaUalllQStntefa eil folas ... bOß l2tcS 0 
la p(edrQ/f. eftas l2res fiemple (ft~ oppudtg;; 
r. aß (5 cotrarfas cI! la op,racio/ po;;\tocado 
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cl fierro cö la \,na/Y, pudlo "0 fe pueca mcucr 
Ui)lcmentC/fefialara elnouc:rotro ({(rro toca 
do conla otra parte f(na1ara cl fUt:l~a3tcdo ef 
'Ca c,rpe,·tenc1a fc fabe qual parte oe laptcdra ' 
cOlrefponde alnou(/aq los nJatinercs Uaman 

~tl~;;tl 'canl Dcla piedra ",qual al filr.JES ta neceffalia 
~~~.J~i(" · cllaptedra q Rn eUa la nauef\3cio !cria faIta 1i 

eierta:t;C'!qne eIla ~a \,.da al agula:r. cl QguJa 
~l1ia. ;1 i pHoto p-a q t\ oia QCic~te:!o nocbe no! 
rcrrc.D~tletlra a CC1~(ar Clll1UdO/o~ a conofcer 
ICS\1teto;/! pues e5ta nccdTaria cl aguJo ömos 
o2den! manera (Olno je ba ~e ba3er po: que 
pOdrtafcrquccnel "iaje.faltafe;o fe pcrdt(fct 

~.capitulo.iitl. nda fg b:fca oda aßu 
Ja.,-o b:u,rolaocnaucgar. 

~a~::I1. n. :::;;;;::;t;;;:;;;=~ t0me(e "Il papel (om~':6 narr es/ r 
oe fc. enel \'ncircul0 oe quanttdad Ö' 
\'na mal1op~co maS 0 mCll0;/ e d ql 

~~~fe l~an oepintar 109.32. "ientos (Oll 
las colo:es t!n lao:den q ~tmos cnelpli1~cro 
yfegundo cap.t)elos~iel1tos y,'Ocla carta: no 
olutdando 'Oefcfial~r cl noac conxnafic: t)e ~ 
Ir.s/! elleu~nte con "na eru;:! Ö mas ~fto call 
da "no fegli fit pbanta1ia los l)crmofcara 1: a~ 
gradara:t)tfpue.spolla12te baraofte rapd5 
fc ba t\ ttar\'thllinca qf1'etlrCCbalncte b~ro ne 
latStnouefur/laqualfcra fefialpara clafcn~r 
los f1erroß- 0 i13eros: t 'OCfPUC9 fe pa 'Oe tomar 
"ntl fHo l~ierr% a3ero tQ ~ructf" c"mo \'n a lfi 
Itr (\o~d,,- o(e~ cl tamafio 01 rcdodo 01 papel 
rOra/~13uja 0 blU~cla quc ra fe pucde llamar: 

7~ cn, 

1iflt fietro fe))a be t"obhlr/tq cada ",h1 lilas f+ 
res r.~ualnlcte fca tanlt1cnge corno cl ~Ütnl~1-
tro t\la bzuroIa r Ina5la qrca parte.]Lo, CftboS 
"puntes tiflos fierro1l:/o 95crcs fe ban 6 UPlC 
tart aju!1'ar:r cr~ los ]11edto5 fe I~ä S; a lnir 0 a!2~ 
tar "no t' Otl"9 oafta q los cabos "egan a rgUQ 
laI' con las e,rtrerntdadcs oel otamctl·o t'·c ia 
blu~ela:r. an qucdarä los 93eros quanen fign 
ra oual.1Eflos fierl'os fe bä oe ßpeßaJ~ po: la 12 
te ba,ra oela blu,rola ~ manel'~l q fus e~trenli~ 
dades/o puntas "cngan plccifamcte pOl Ia lt 

. Jlea t'tnoue fm': r para fi~ar les a 1i fe l~ä 0 (0\ 
blfr COIl \111 papel odgado engl'udado:-,o,rando 
las pütas 0 c~trelntdade5 61 fierro ofeu biertas. 
Yefla; c,ttremidadcs fe pa 0 tocar cnla picdra 
tlllan ("efla rnallet\l/la ~te q efla aba~o be la 
fiOl t\ 1 ES fe ba 0 refregar eil aqUa ete be la pie: 
dnl q cOlrefpode al nOltc( fCßu fe Oi~o €fil capi 
tulo pafado)r e110 baflauapara lal2fecticn 01 
agllJa:pero algunosqeren para fit perabuball 
cta tocar la otra parte oel fierl'o con aqucUa t2~ : 
te oe Ia piedra que cozrefpcnde al fU":r. t~l1l ~ 
bie baflauQ tocar (0 folg efia parre.JEfle toca 
mieto t\l fierro co Ia piedra Ra q la "irtud ~m5 
ftrattua fea en~edrada fe~a 0 I~a;er "ando co 
"11 nhu'tille algiiol~ gelpes eil a qUa eteola pie 
dra qfe ba titocar:esa faberefilll0ltC/ocfil fu .. : 
'taUt le faldra "nas barbaSoode febati rcfregar 
la putaol fiero/corno qcn 10 Qlnolafc:rQdar le: 
bä apegadas ~lgua5 olasotebasbarba~t\Ia pie 
dra:r. an tocados ype(\ado5 105 fierros l~a fe'Ö ' 
tomar "na piita 0 lato/-öngura pframidal q e5 
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ba~'S' anc1)G r. ~wriba ba5c punta :efla fe.'b.l3e 
redoda/o ocl)auada (OInO Inejo~ parefcc/l'po: 
10 bG~'c/o ~~ncl)o fe l~a ~e barrcnar (011 \~ll"'tala 
drevt cl barreJ.l~ ba 'Oe (erbe (02"141 ptramidal 
tba v·c entrarenl piramtdebafialnedio/oal~ 
gun poco ma~1.fEfte piJ'amtde aqut 105 marine 
rog pC2Ia llHlfol ete oi3cn c1~apttcl ba 0 teller 
~ealto "n "cdo bcrraues/o (egu" cl ~ßuja fuc\ 
te:r ba fe vC cllc~~·a .. po: cl (cnrtO t'teta blU~O~ 
Ia/(omo la pl1nt~ faIßQ POl la parte alta:v alU 
fe l~a ocpe~1~r r. bIen fi.n~r: 'Oefpuel1 fe "ba t;e to 
1110rV:hl ~~.ra )·cdonda 'Oe 1nadera l/ecl~a ente: 
110 bcndc e1 at1Uja pueda eftal'fin t"(ar eil lail 
1?ar~d,c!.1 "da cato/r. pa ti "er tan a Ita (emo cl 
1~nndtamc~r.)'Ddaf\u1a:cl fuc10tlcfla co~a l~a 
beth1rpofll50/POl quefcpucda qtarrto2nar 
a pOller Pjlt~ toznar ato(ar (0 la picdra los a~ 
5cr",;1 Ca q Dt3t!1l cellar) quando (ea mClleflct: 
P?l q 110 le f~lcc ala agufa La virtud .JEnelme 
dlo ~cl ~udo oelta (ara fe ba bC poncr \'ItQ run 
ta ~c: btl0 öC la tO~l agl1d~...-r. ~rcc1~a ba5ia arrt 
ba. r. fob2e efta puta l~a 0 andar la rcfa 0 lnu):o 
l~...-afclitando roble lu punta cl aguJero 01 cha 
plt~l:r: POlqUC 110 le cntre vtento pozla parte ti 
arrtba le l~a bC (Oblircfta ca~a (on "n vidrio:r 
9 .. 1! toc~da "da picdra r pucfta fob~e 1a püta...­
fcnalal a In parte l'el nOlfe...-! pOl conftquicnte 
todo.G los otres "tcntos.€s bien notir q oe( 
pues Oe tocada cl aguja eil qualquter t\ftas ma 
nel·a~/:i a{lcga~ la parte u~l noue ola pfedra 
al no.tc: t'el GguJa..-d noue 01 aguta fe QUe.ßara 
s clla:r fi la ~UeßaJl ala parte 01 rur 'Ocl ~1ßula/ 

l)u:' :· . 

l)ur.ra beUa /y, P02 cl (otrarto 11 ane~1an cl fur 
tHo piedra a1 furbd a~l1ja fe allcßara a dIa: r 
11 al nOHcliuY.2a.JEfto fe ~ntiede cft~n~o la a~ 
a.Uhl Hbzc (01110 fel~a oafetar: r.es tabtcnclla 
buena fcnal para (onofcer &1 fca cl n,ntc r el 
fOfvelapicdra. Jllllende 15fto l;afeocponer 
clla ,~~a en otra 1obleOO1J dr(ulos ene~ado9 
"no eil otro: q 1iruall para queno peda cl agil 
ja,-aun que pcnda la nao:r.tambien (na sg~a 
ha 'Oe tener fu cubtcrta bc tnadera para q ~iJ: 
nrdc la otra:r.1,a fe 0 aduertir q la punta \,J la 
ptr!Jmide 0 (bapitd rfu agujeror la puta fo~ 
lnc q ~-da etlen 'Ocrecl~cS ..- t tabie la rofa q 110 
t\dinca "na nülotra parte:tfifucremashße~ 
r~ \.\10 que es lncndler..-l,a,gan la punta fob:e 
quc anda alGo mas bota: 
__ ...--.. .... ~. ___ .-----.....-.. ~ ... _.-----_.~.-_ .. ~ •• _-----_. '4'" " .... 4 

.. os oe Me es m s " .... 

i 

I , 
! 
/ 

/ 1 
! 

J 

t $1Il00 -



I I 
I I 

" I 

I 

i 

I]:CapttUlo. " • be "'letfeeto que tiene cl agu 
Ja que e~Jlo:deftear1::noluetlcar. 

ee~!~fUerfa;fola) opiniones q. 
1)( ordor. eh algunosmodenlos ef~ 
ttiproltslttdo a eereabd nOldefte 

a.=-_----..atr hOluellearbdas agujas..--! amJ 
parefc-er nblguno oa en cl fi~l r. poeos enel bla 
co .]013(n no:deftcar lluando cl aguja cnfciia 
bel nolte pa;ia elflOldefte • y nOluetlear qua" 
do bei nout oedttlQ:Qa;fa el'noluefte. T~ara 
elltcllditnt~Htobellag bitferenclas que las a~ 
gujas btffiire oelpolo>bafc ~e tmaßtllar( ella 
do enelmttidtal1o~O las aguja5f~alan elpo 
10 )"n punt"o ba~o t\l polo bel mudo / t elle pu 
to efte fuera ~e todostos eid05 contenidos ba 
~o bei plimer mobile. Jet qual punto 0 parte 
oe1 eido tierie "n~l"irtll d a ttraetiuQ q aUra 1)e 
an cl fierro tocado eo la parte öla piedra tmff 
cOlrefpodicte a aqlla (terta l2te t>e} etelo ima~ 
~tnada (uera 0 todos 105 eidos mouidos bel 
pmerniobtle:polq ft en qualqer öloS eielos mo 
ufdo5 fe imaginafe mouerfe ra el puto attraeti 
uo al mouimieto bcl pmer mobile.-- t pOl (onu 
gutae el agufa paria cl menno mouimieto en 
"eiter qtro 00:a5:no fe "ce afi:luego elle puto 
",0 efb elos eielos moufbles...-ni ta pOCO ella efit 
polo /pOlq "eiU eftuuietTe/e 1 aguja no nOl~lle 
aria ni no-ludlearta! lu eg-o la eaufa t\l nOldefte 
ar t tlolueflear...-o G!2.tarfe tSi polo öl miido es" 
que eilando ciil bicQo meridian 0..-- el punto at~ 
traettuo V. elpolo eftan en aqucl mtfmo mertdt 

: unö "r. fdialado cl aquta cl puntö/f(Jlala örct' 
c1"anl itc cl polo:r. c0tutnädot\ aql mittno me~ 
rtdiao al leuateC comoel mnde fea redodo)"a 
fe qu edado cl polo t)~ 1 mudo ala lnano t3Qulcr 
dg : r. elputo tela "irtud a~raett~!1 nos eftara 
n la In 1no dct4ccba( q esfa31a cl "tcto nOltSfle) 
! quanto mas alleuante call1inarcmos mato: 
l1ot.-;parefcera la t>ift~cta 'balla llegar Q nouen 
ta (\rad05 r alU fera 10 que lnas nOldelleara:r 
palando ~c allt mag adelante ..--nos parefeera 
que fe \Ja allcgando cl punto atractü!o ala li~ 
nea m erldiana:r. al tanto Ira cl agujQ emcn ~ 
(L'~ndo cl nOldeflear 1;)alla to:na' 4 ~L mtfino 
hTrcrtdtano..-- co 1a parte oppofita Oe to (omen 
(aron ;).' entonce,S les cflGta cl puntoattraetiJII 
t~O robie cl polo t'tel mundo"--1: fefialara cl g ~ 
gula berecl)~unente pOl d: t pafGndo t)e ant 
a odantc ql1cdara elpolo\)cllnundo ala m~~ 
110 bcrecl"a...- t' e1 punto attraetfuo alß mano 
Y5Qu(crda:! aß ecmen\ara elagujaa J1ou~e' 
HeGr ..--accrecicntandelo bafla llcgar be allt B 
los noucnta grades: r alU fera 10 mas que 
nonlcftcarG. ~o:que to:nanbofa3fael "·ert~ 
diano bcl puntoattracttuo...-feyra emclld'ldo 
11QIla tornar ahllefmolneridiallo "ondepar 
rio ~r aUt fafialara cl aguja cl pole bd nlun~ 
cl (' bcrce'bamcnte po~ cl punto attraet{uo': 
qHcpcrpendtcularcO:aba,rooelpolo:. JE fiqe 
~ ; H tClna(cn a ealnfnarfa3ia cl oceidete /que 
d -a rhl cl polo ala mallo t)cred,a.-- t d punto at~ 
traettuo ala mano r.3Qerda !! afi norucflearta 
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(1 a~1uia.~fl~1 C~ la caufa "cl floldeftearr "O:U 
cflearoe las a~l1tag.1Ho fe l/a 'Oe enrender qt1C 
(fle nozdeflear r !101Udlear (ca \'Ilifozme fegii 
~o quc (caparra 01 mertdtanot(\ cla~IQ (n(c~ 
J~a btclJ:antc~ alos pnndptos quc (e ~'Q apar,­
tando "cl 01(00 meridiano 1,a5c tltfferencia 
cn quanttdad:r 10 que'Oefpue5 va acre~el1ral1 
do es poco:r.tanto mas poeo quanto l"aS fc 
apart~ tld ote!~e meridiano: po: que (s pßffi~ 
on 'Oe (treulos tnrerfceantes enla fp"bera nfi 
quc fonlas bttf~cctQS eomo las oelas "e,Una 
clonestJel (01.,,, q eerca 'Oelos equtnocclos fon 
grandes." r eerea oe lOG folHlidospequcfias 
: rodo 10 qual cuidcnteluertte parcfccra en la 
fi~t~4a fi1u~ente : que es t'n drculo al qual of 
lude dos.dtametl4 os cn quatre parre5rgua[es 
coztando(e P(\l cl centro en angulos reetes .r: 
\)~l punto eentro ( q polo fcot5e ) fale "n mCM\ 
otal1?molltblcr. end anda "na agura tambie 
Inolttble eercal1do cl efreulo. JElla cl punto 
sutra ctt~lo al~o apartado oe! polo ~(1 mudo/ 
r ocl fale "n bilo cl qual fiemp:e Da "e paf~ 
far po: cl nOlte (ur 01 aguja : r. cflando d agulB 
co d meridian_o oel pUllto attraetiuo que pafa 
po: cl polo/fenalara d polo: r. fuera 01 nOldc( 
tcara/onorueflcara apartando fetil mct1dt~ 
ano "ero que fale "cl polo ~d mundo. E.s opb 
ntoll ßal~llos marfneros que d merfdiano(t'o 
cnfenan lasaguias el polo )pafa po: la r,f1a tS 
falltamaria/!otrospolla r..-La bdcuenlo en 
losa~o~cs. 

7 8 

lr1bues cl il1(onucniente es notolfo bfgo q re 
n, edie co tiepola pludedQ,! noft oe fcut~ efit 
"iaie "fando fiemple ola (~ptrt!d~ q les tra~ 
era maß~ucd~o que las fubttlts t UmadGs 
qucfhotlcs tl,flo.Gf(cretOs·n~tur411es .»efta 
mßllCrQ cl fab,to piloto l>a \)e faber pol (~pt~ 
encta 10 quc la buena aguJa C fio ~ctf(cto~C 
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1011 quc algunas f"den tener)nordet1eao "O~ 
rucllea oe "tl puerto 9 orro. J!11i ,qU.t (cpa Oe 
tallugara ~allu~ar/cl agujano:dclleQ /0 no \ 
2ucll'cßl'n taro(ftqutcr fca nledta quartao ma5 
o Incnes quanttdad fegun "Hlaren oclolepo 
meridiano 00 las aglljaS fcfialon cl polo)r. CI1\ 
lanaucgadoJl baraclrefguardo q cndtal "ia 
le nozddlcare ° nOluefl'care enlos "ientos bel 
9guja: ricr~ eaminar "el·d~dcrgme!e po: los 
"icntos q la egrtQ cterta fenala.!E,replo:nGve 
gado oe alguna r.l1a q elle enel olepo melidfa 
110/0 oe otra quolqt:ierparte: eil bufcQ be "n 
puerto (i,leg c.lle al "erd adero l1o:dcllc : ft POl 
nqncl cand"o cl oßu;a lc~~ no:deftcafc media 
quarta: naucgando're:1ca "icntostcl aguja 
no:dcll'c medIa quarta al no:te: f,na fu "auc~ 
gar(faluo 2tros intpC9imcnto;) al nozoell'e q 
la carta fcnala: rpo: efie rumbo fe l~a be l~a~ 
scr la cucnta "da talllaucgacton: 1:. affi po: 
los "lentes "da carta oerecvamcnte l;aUa~ 
ran cl miOno puerto que bufcan. ~Ol dia Olil 
den (e l~an oe ßcuel'nar en coda la nauegaeio/ 
para 10 qual et1 cofa conucnfcntc que leil fa, 
bies r c~pcJimentados pHocos 'bl;idfcn 00:$ 
tas t'dos rcfguardos "cl nc:dcftcar:r,1101Ud\ 
t~Qr q'1e ar oe puertc a puerto: t "becQa ('opb 
lado ~etlaß notasUeuarla pOl rcgfm1ento eil 
IO,S114UioS:r. 00 curen oe cmcndar las aguJas 
QPuntklt1dolos fierros/o a3crosa "0 lado nf a 
Gtret'et)o lafto: "e lrsfdiala:po:quc caufal 
t~a m.n,bos ineolluententes: 111 menos. fe ~(, 
ue adt11itir enlas (Qrtas "0$ grQduaciones> 

8 Q (fpe, 

efpedabllente q para (aber 10 que eil cada lu\ 
gar cl aguja fe Beta bel "erdadero meridiano./ 
fe pl1cdc facilmete l)a3cr fnftrl1meto q 10 feiia 
le tl ota POl cl fol tbC nod)c po: las ellrcllas. 



newe Attractiue, 
{ontai?J.yng a {hort difcourfe 
of tl)e M~ne J o~ Lodeflolle ,Bub 
amot1Q;rll orbe!' biß bt>rtues,of 8 ntIDe 
tJi[coumD fmet alll) (uutill ploprrlir, 

conrrrnpn\1 tbe Declinyng oftbt 
)0eeOlc ,tourl)f'O tbrrclDitl) 

bnDrr (hf plainc of 
thf lI)oH ?Oll. 

f)om firn foun'Oe Ollt bp ~!nrt· 
N OI'mAn Hydrographer. 

f! {]:mebttto ilrc Blllleren mt8int 
necrffarie rU[f6 fo~ tl)f ,m of 

~autgiltioll, ob!> lbe 
farne R.N. 

ff Imprintedat LIJ"dIJn /', Ihon Kr!· 
{lIJn/or 'R..!chard 7itf/l.irJ. 
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The New Attractzve. 

C H A P. I. 

0/ the Magnes 01' Loadjlone, where tluy are /OU1Ui, alld if their Cofours, 
Weight, anti Virtue z'n drawing Y,'on 01' Stufe ; anti if otlur Projm-ties 

0/ the /ame StOnt. 

THE Magnes or Loadjione is found in divers Parts of the W orld, and moft 
commonly in Yron Minesj 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 Y ron or Steele. It was 
called Magnes, becaufe the firft Finder thereof was fo named, who (as Plinie 
writeth) was an Herdfman in Eajl India. 

This Stone (as writeth Cardinal Cufan) hath Subftance, Virtue, and Ope­
ration. His Virtue is conferved and nourifhed of his Subftance: And of this 
Virtue proceedeth divers ihange 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 weil in Goodnefs, 
as in Colour, Weight, and Force, but not in Property, (although many have 
judged the Variation of the N eedle 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 Eajl India, from 
the Coaft of China and Bengalia, and is of the Colour of Yron, or Sanguine 
Colour. Thefe Stones are very maffive and weighty, and will draw or lift up 
the juft Weight of it felf in Y ron or Steel, (if the Stone exceed not aPound 
Weight.) And thefe are of the fineft Sort, and are fold commonly for their 
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proper Weight in Silver in the Eafl India, where they grow, becaufe the beft 
and fineft are very rare to be found : For it is commonly a fole Stone, lying 
by himfelf in the Earth, and no Shell 01' Piece of another. 

There 1S another Sort, of a Reddifh Colour, found in Arabia and the Red 
N t :<! the beß· S . ea, growmg broad and Hat, rnuch like to a Tileftone 01' Slate: This is not fo 

TI:~ worjl. 

weighty as thofe of China, but it is very near as good, and the Virtue conti­
nueth long on the Compafs 01' Needle that is touched with it. 

There is likewife of thefe Stones in Levant, in the IfIe of Elba, hard by 
a Town in the farne Ifland called Porto Feraro, from whence our Mariners 
daily bring of them, and are called there, Calamita Prela, that is to fay, Ihe 

Black .lIfaglles ,. becaufe there is another Sort that is White and light, like unto 
a Piece of dry FuIler's Clay, and is called Calamita Blanea. 

This Calamita BlaJlCfl 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 Elba are mingled with White Veins; they 
are of no great Force, nor their Vertue of long Continuance. 

Alfo there are'Of thefe Stones in Higll Almaine that are full of Holes like 
an Honey-Comb, and Iighter than the other, but yet very good: and thefe are 
of Y ron Colonr. 

Another Sort there is in lVorwa)" in the Yron Mines, as in Londoll1lde, 

and other Places; their Colour is Black, mixed, 01' as it were interlarded with 
Grey : Thefe are of the fmalleft Force of any that are found. 

I have feen alfo in the l\Iines of Camltllea in Spaill of a Grey Colour, but 
of no great Force. Thefe are commonly brought by Horfe down to Siz·ill and 
Cutis to be fold; and oftentimes to Valmtirr, Alicalltf, and Lifbom. 

All thefe Stones are different one from another, as weIl in Force, as in 
Colour .and Weight; yet all of one Operation in the Needle, fhewing one 
Point AltraetiZ1t , as I have proved my felf by three fun dry Sorts of them, which 
1 have; and all drawing Yron to them. Yet the Philofopher Averroes writeth, 
That the -,Va.l{1Its draweth not Yron unto it, but the Yron of his natural Incli­
nation moveth to the Stone. 

AmI thongh thi ~ Pofition may feem to carry fome Truth with it, by the 
bare Yiew uf the Sig ht. ",hen the Yron is lighter than the Stone; yet contra!:-

(41 
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wife you fhall find that the Stone will move to the Yron, ifthe Stone be good, 
and the Yron of greater Weight than the Stone, (fo that the Weight of the 

Stone exceed not his Attractive Strength.) 
Neverthelefs, we may not thereby take away the vital 01' lively Spirit 

from the Stone, and attribute it unto the Y ron; for in fo doing we fhonld do 
Nature great Wrong. For it is apparent, that the Yron hath no Altraetiue 

Virtue nor Power of it felf, until it have received it of the Stone. But Yron The vitnll 

having a certain Affinity, 01' natural Quality agreeable to the Stone, doth aptly and. ~at1t1'1/1 
• Ir h h' . I S . . f th Sp,rzt "",I 

and freely receive his Virtue, and as a SubJect, fuueret IS vIta pInt 0 e Operation v/ 

Stone to imprefs, and reft quietly in his maffive and folid Body; which when the L oad-

it hath received by touching the Stone, it is indued with the very farne Pro- jlO1/!' . 

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 Altractive 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 QuaIity, 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, 
01' 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 
heen 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 Geo!Jrap/jy and 
Hidrog rap/jy, or iVauigation. 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 MagfIes, 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 0./ the Stone is diflributiue, as many other Virtues are; much 
comparable unto Musk, that having a fweet Savour or Smell it felf, imparteth 
the farne 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 farne 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 At/rac'tive Strength of a fmall 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 
confifreth Truth and Reafon, of neceffity Reafon mufr yield, when Truth is 
prefent. And therefore, becaufe you fhall not remain doubtful herein, thus you 
may do it, and only make Praof by two or three Nails, if you will: for the 
farne Succefs that you have in them, you fhall have in all the refr. 

Take a common Board Naile, and touch the Head of it with the Nortll 
Parte of the Magnes or LoadJlone; then take the farne Nayle, and beat it with 
a Piece of Wood lightly into fome Pofre 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 South Part of the Stone; and then if you 
put the Head of it to the Head of the firfr Nayle, it will hang fafr 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 v'ertue of this little frone, and yet the 
frone nothing diminifhed of his force. But it is neceffarie in proofe of this 
matter, that ye have a very good frone. 

'O/IS 10 Furthermore, concerning the other properties of this frone, if you put it 
~ om by in a dry difhe and fette it to fwimme in a tub of Water, it will turne the difhe 
'Ilu r by . 
Iteo/tMs about, and the North parts oftlle frone, after many fwaruings too and fro, will 
"' refr, and directly fhew the line of Variation, or imagined Attractiue 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 frones, 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 A spe, 
the Stone touching a Needle, or the wyers of a compaffe, will make the farne note. 

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

C HAP. 11. 

0./ the diners opiniotls 0./ thife that !taue wrÜten o.f tlte Attractiue poi1tt, and 
wherc they !taue imagined it to bt'. 

THE fubtill properties and hid fecretes of Nature in the Magnes, as alfo in 
diuers otherthings, 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 confrrained 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 befr, they haue all fhot wide, and 
none touched the marke. The marke I meane here, is the point At/ractiue, or 
rather, as fhall be faide heereafter more at large, the point Rejpectiue. 

This point aunciently called the Attractiue point hath beene by fome 
imagined to be in the mouing fpheres difrant 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 ne edle or Compaffe touched with the vertue of the 
Stone, to varie daily in euery place, according to the diurnali motion of the 
farne fphere. But in confuting the erronius opinion, he hath (as it appeareth) 
fallen into as great an errar himfelf: imagining the point At/ractiue to be 
beyond the poles of the world, without all the moueable heauens. Which peint 
(faith he) hath power by Attraction 10 draw Yron to it, that is touched with the 
Loadeßone. 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 LMdflone, and that by 
their Attraction the compaffe or needle is caufed to Rejpect or fhew that part. 

This opinion of all the reft is eafieft to be confuted by daily experience: 
for if the compaffe 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 Elba in the Leuant feas, where are . great quantitie of thefe Stones? and yet 
Shippes fayling within amyle of this Iland, yea, and into Porto Feraro, a 
Towne of the farne Ile, within a quarter of amyle of a huge Rocke of thefe 
ftones, the Compaffe 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 pI aces where 
the Loadflone are found in Cliftes ~nd 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 

Curtes, as touching the Attractiue point, but he doth not allowe of the variation 
of the compaffe or ne edle, 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 Attractiue point, as I haue aboue faid, was becaufe they 
wanted reafons fingers to fhew them towards the direct marke. By this reafons 
finger, I meane a certaine Dedining propertie under the Horizon, lately found 
in the needle, which I will entreat of at large. 

CHA P. IlI. 

By what meanes tlte ,'are mul Jlrange Declinzlzg of the Nudle, from the pfazite 

qf the Horiz01z was firfl foune!. 

H Auing made many and diuers compaffes, 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 Duline downwards under the Horizon in fome quantitie: infomuch 
that to the Flie of the Compaffe, which before was made equall, I was ftill 
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conftrained to put fome fmall peece of waxe in the South part thereof, to 
counterpoife this Dulini1tg, 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 pollifhed, 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 Dedined 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 Duline, 
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 ji1ule the greatdf Dech'ning qf the Needlt lt1Zder the Honzon. 

T Ake 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 levelI, 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 Glaffe 
hollowed, and againft the fame Center uppon fome place of Braffe that may 
he 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 wouldfhew, were it not that he is conftrained 
to the contrarie by the Axeltree. 
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Then fhall you fee the Declinatioll of the North point of the touched 
Needle, which for this Citie of London, I finde by exact obfervation to be 
about 71 degrees 50 minutes. The forme of the lnftrument heere defcribed 
with the manner of the declination, I have heere placed that it may be the 
eafier conceived. 

CHAP. V. 

Tltat z'll tlte vt'rtue qf the Magnes 01' Loadjlone, zs no pondrous 01" wet'glztt'e 

matter, to cau.fe any.fuclt declt'nt'ng 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 ehiefeft point of this my purpofe, alledging (as fome have 
already done without reafon) that this Dtclining of the needle is caufed by 
fome pondrous fubftance that it received from the Stone, and not (as I take it) 
proceede of the fimpie vertue and feeret 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 fubftanee 
or weight, or that it may fenfibly be feIt: 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 peeees of yron or fteele wyer, and putting them 
In a fine gold Ballance, eounterpoife them juftlie with Leade: Then take them 
out and touch them weIl with the ftone, that they may receive the vertue 
thereof: And after weigh them againe in the farne ballanee, with the farne 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 D~cline by any pondrous 
or weightie matter, in the vertue reeeived 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 farne 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 fcituation befide 
it, ballaneing it felfe up and downe, till it have found the farne? 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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C RAP. VI. 

A con/utation qf the common reccived opinion qf the point Attractive. 

SEing it is rnanifeft that there is a Declining in the ne edle and that the 
farne is not caufed by any ponderous waightie matter in the vertue 

received frorn the ftone: it rnay be dernanded, by what means this dec1ining 
or elevating hapneth, in which of the two poynts confifteth the action or 
caufe thereof. 

Peradventure you will fay (as other have irnagined) that it is in the South 
point of the Needle, elevated by the Attraclive vertue of forne point of the 
Reaven that way. Perchaunce you will yeeld it rather to be in the North 
point of the Needle, which by forne Attractive point in the Earth, or in the 
Reavens beyond the Earth that way, is drawne downe and caufed tö dedine, 
and it Declinitlg, of neceffity the other South poynt oppofite rnuft needes be 
lifted up. 

Your reafon towards the earth carrieth forne probabilitie, but I prove 
that there be no Attractive, or drawing propertie in neyther of thefe two partes, 
then is the Attractive poynt loft, and falfly called the poynt Attractive, as fhall 
be prooved. But becaufe there is a certayne point that the Needle alwayes 
refpecteth or fheweth, beeing voide and without any Attractive propertie: in 
rny judgrnent this poynt ought rather to bee called the point RefPective. 

And further if it rnay be proved, that there is no Attractive or drawing 
propertie in that poynt, the power and action in that poynt condernned) then 
of neceifitie the power and propertie, without any external caufe, rernayneth 
onley in the Stone and after in the needle, being touched with it, having the 
farne power and propertie in it, that the Stone hath in every refpect. 

Now to prove no Attractive point neither beneath in the earth, nor Heavens 
Northwards, nor abovt 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 rnay iufficiently beare the wyer on the 
water, fo as the farne Corke reft in the rniddle of the wyer. 

Then you fhall take a deepe Glaife, Bowle, Cuppe, or other veffell, and fi11 
it with fayre water, fetting it in forne place where it rnay reft quiet, and out of 
the winde. This done, cut the Corke circurnfpectly by little and little, untill 
the wyre with the Corke be fo fitted, that it rnay rernaine 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 bearne of 
a payre of ballance beeing equaIie poyfed at both ends. 

Then take out of the farne the wyer without rnooving the Corke, and 
touch it with the Sto1lC, the one end with the South of the Sfone, and the other 

end with the North, and then fet it againe in the water, and you fhall fee it 
prefentlie turne it felfe upon his owne Center, fhewing the aforefay'd DalinilIg 

propertie, without defcending to the bottorne, as by reafon it fhould, if there 
were any Attractioll 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 Attraction 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 Sto7U, and put in againe downe to 
the bottome with your finger, if any Attractive drawing were upwards, it would 
afcend, and co me 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 
fu ch effect : as in the figure following is demonftrated. 

Againe, if ybu doe fit your wyer with Corke, that after it is touched with 
the SIOllt, it will fwim levell in the fuperficies of the water, you fhall fee it 
turne to fhew the true Variation, and leaving the farne 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 Attractive point as have beene imagined, either in the earth 
by vertue of huge Rockes of the Afagnes 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 fhew to RdjJective poynt, 
it fhould of neceffitie be drawne in time to fome fide. 

So that upon thefe experiments I conclude, that the Attractive 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 RdjJeetive, and attribute the wlwle power of fhewing that point to bee 
in the Stone, and in the needle, by the vertue received of the Stone, which 
vertue muft hee imagined to bee turned, borne, and depending upon his owne 
Center, as fhall be fhewed in the next Chapter. 

CHAP. VII. 

0/ tlu POYllt ReJPective, where it may bee by greateJl rea.f01z illlagirted. 

THIS Poynt RdjJectivc, is a certayne poynt, which the touched Needle doth 
alwayes RdjJect or fhew, 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 
ur Latitude of Londoll 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 i:;, 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 

Refpeetive, we muft leave untill the ex pert travailer have made certaine ohfer-

vation of this Declyning of the Needle in other places. For feeing it is certainl' 
that though in feverall Horizons, the compaffe hath feverall Variatiolls: yet in 
any one Horizon the needle RdjJectetlt alwayes one one1ie point without 
alteration, as by travaile is trllely prooved. So I Judge, thij.t in his D fdillin.,· 

it keepeth the like order and certaintie in everye place. 

7 

(15) 

9 7 



I[ 

And altho' the Needle of the CompafTe, hy reafon of the weight of the 
heavie Hie, cannot Valillf, as his propertie is, hut falfelie fheweth thc poinct 
N(//,ulivl alwaies in the Horizon, as moft nece{farie fo to doo for the Navigation: 
yet by the meanes and conclufions, which hefore I have fhewed, the diligent 
traveller havin~ with hirn a good Magllts 'or Load/lollt, may hy exaet oufervation 
linde thc increaling or decrcaling of this Dulillilll{ of the Needle, as the travelle 

fhall give occation, 
For I um of this opinion, (and that uy great reafon) that this J)t'Clillillg 

of the Needle fhall he founde hy travell to be great or little, according as the 
(Iiftance (lf the point Rrf/>I,cti1I f. is from the place where the triall is made : 
which hecing dilig-entlie ouferveu in fundrie places, with the certaine Variatioll 

(I r the Needll' from the Meridian, therby may bee dernonftrated and found out 

thc true place of this point Rt/plelirl ", 

C H A p, VIII, 

Ctf'llliJl" jlrt)o!es Ihal 1111' jlcr.()/"f' aJld actioll is wholil' ami jf',c!il' ill Iltc )lolle, 

I,) .I11ni'l' Ihis poillt !\I:!jlrcli<,, '; ami in tht' Nadü, by 11l'rtuc mul jlo'iwr 

/'t'ai'i 'ed of lItt' Stolle : 111,,1 !lot j tJYI'ed 0,. cOlljlra)'Jled by aJlY Attraclioll ill 

1/I,tl7'ell 01' earlk 

I T is moft manifeft in all the works 01' Nature, or Creatures timt God hath 
made, that whatfoever Qualitie, ProJlertie, or Vertue is found in thern, by 

('reation, that is to bee holden for thcyr owne. And he that fhall, hy imagina­
tion or conjecture, go about to take thefe their Properties frorn them, ami 
attribute the farne to any other fuuject, whereunto they appertaine not : I fay 
that man offendeth God much, for not ueleeving his Power to be fufticient ill 

his Creaturcs, 
I will not offer to difpute with the Logilialls, in fo many pointes as heere 

they rnight feeme to over-reach mee in Naturall caufes, flut that this ttone 
hath wholy and fully in himfelfe, Power, Action, Propertie and Vertue of his 
"wne Appetite, to fhewe, anti to caufc the Needle to fhewe the point Rt:fpt'divt'. 

without any Allraclh',' qualitie or external citufe of Rockes of the Jlfllgllt'S-5,'/Ollf. 

<Ir hy .·Jllrtl r /ioll in the Hl'a\'('n~, or elfewhere whatfoever, it is alrcady fufli­

eientl)' pruovcd, 
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Notwithftanding, if thefe proofes may not content, I will at any time 
require,dheerein, fatisfie the doubtful, I}y manifeft Experiments. And therefore 
wlJI"re no othcr callfe can be probahly annexeu unto this Stone, the power amI 
action of necelTitie is proved in it felfe. 

And hy thc Dtclillillg of the Needle, is alfo prooved, that the point 
R(fprrlivf, is rathcr in the earth then in the Heavens, as forne have irnagined; 
a IHI the greatcfi rcafon why they fo thoug-ht (as 1 judge) was becaufe they 
Ilcver were acC}uaynted with this .J)((lillill~ in the Neeule, which doubtiefTc if 
.I/ar/ill Curlrs had knowne, hee would not have judged the Allra(I;Vf point to 
have bene in the Heavens, or without thcJJl,' hut rather in the Earth. 

Now Jleradventure you will afke mee howe this Stone hath his Power, and 
how it is engcndred: I am no more ahle to fatislie you heerein, thcn if you 
f]wuhl afke me howe and hy wh at means the celefiial SphcH-s are mooved : 
but that (~O J) in his Omnipotent providence hath appointed it fo tn hel'; 
whieh JJlay ferve for a generall anfwere to all fuch curiolls fearch~rs of the 
feen-te woorks of God in his creatures, As though his WOHl ahme wl'(,(~ not 
a fufliciclltly Decree and law to all his Works: hut hinding then to fecond 
rallfes, as a thing of nece[fitie; 

Thefc curious fearchers out of the fecrets of Nature, further thall is re­
<Jllilitl' that man fhollld knowe for his nece{fary IIfe, I may comparc to 1~!d"'l J , 

; 111<1 wifh I hl'lll to read over his fourth hooke: and there they fhall fee how 
. ht'(' was anfwered at Gods handes by his Angel, for his curious Queltinns afked 

ami dcmande(1. 
Nowe therefore, as I have hefore declared, that dillers hauc whette(! theyr 

wib, yea, anti dulled them, as I have mine, am! yet ill thc end have beeile 
eOIl(\rainctl to Ilye to the corner-Stone : 1 meanc GOD: who (to conclu(l!-) hath 
givcn Vntllc am! power to this Stone, proper in it felfe, tn fhewt' olle c('rlaill!' 
point, hy his nWlle nature am! Appetite, alHl not fuhject to any other accident 
111 1 ka v(~n, llor in Earth, hut frel'!y hy his owne proper vertue, receyve(1 at 
hi" mighty hamls in Creation : am! hy the fame vertup, the Nel'dle is tllrned 
lIpllll his ownc Ccnt(~ r, I llleane the Center of his Circular and invilihle VI-rtlle, 
I'ir'rring all thing<'s, and Hayet) hy nothing, he it Wall, Boonh-, Glalre, ur any 
t h in~ whatlocv(T, 

And fnrely I am of opinion, that if this Vertue couhl hy any meanl'S hl' 
llIade viii bk to the Eye of Illan, it woult1 he fOllnd in a Spherieall forlll<' , ex­
lI'nding" rOlJnde ahout the Stone in grcat COlllpalTe, and thc dead !Jot1ie of thl~ 
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Stone in the middle thereof: Whofe center is the center of his aforefilid 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 farne unto a Booke of Navigation, which I have had 
long in hand. 

CHAP. IX. 

0/ tlu Variation of the Nudle, from tlu Pok, or Axeltree of the Earth: tllld 

ItO'i..-' Ü is to be tmde1:Jlood. 

N0W, as the Needle hath this apparant propertie in Declilling under the 
Horizon, to f hewe the point Rejpective: So it is moft manifeft, that as in 

Declini1lg it hath property in varying, or departing from the Poles, even as the 
point Rifpective openeth or fheweth a greater, or lesser diftance betwixt the 
fayde poynt Rejpective, and the Pole or Axeltree of the Earth, And this depart­
ing is called Variatio1l 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 farne proportion, that it fheweth in the needle Horizontally. 

This Variatio1l is no other thing, then a certaine parte or portion of a 
Circle, contailled betwixt two ftraight 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 Rifpective, and this part of Circle contailled betwixt 
thefe two lines in the Horizon, is faide to be Variation. 

And further here is to be no ted, 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 RefPectiue 

at right Angles, is the falfe Eaft and Weft that the varying Needle or Compaife 
fheweth: all which is fhewed by this prefent figure following. 

This Variatio1l is adjudged by divers Travellers to be by equal proportion , 
but herein they are much deceyued: And therefore it appeareth, that notwith­
ftanding their TravelI, they haue more followed theyr Bookes then Experience 
in that matter. True it is, that Marti1l Curtes doth allowe it to bee by propor-
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tion, but it is a mofte faUe and erroneous Rule. For there is neither propor­
tion nor Unüormity in it, but in fome places fwift and ludden, and in fome 
places flowe. 

It is faid 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 aHo. But this is not found to be fo. 

For in going from Silly to New{oundland, which is not 600 Leagues, it is Bec"'~(t tf" 

found that the Needle doth varie more in 200 Leagues, when you come neere N,Line,,"./ :~t 
ttaU t.'u.I 

that Countrey, then it doth in 400 Leagues of your firft way. And alfo going fhru·eth Iht 
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Pole Artiek, to Meta lizcognita, it varieth more in parte of the laft of the way, then in 
alll' point ., parts of the firft, and in thofe partes it is found to be fuddaine. Further it 

Ref/')eetive, : H d ' ft . l' d 
b t f iS found betweene the .lVorth Cape an Vatgatz very range, m recoy mg an J' ver ue 0 

the flane, comming backe againe to the Weftwardes of the Pole, before it hath fully 
t a.!1etk be- accomplifhedtwo poyntes of Variation in the compaffe. So that at Vaigatz 

[wune Sill;e • . M dl d. A d h' . 
ond New- It varyeth to the Weftwards, as lt doth at ew/oun an. n t IS commmg 
IOl/lld/alld. backe againe, before it hath accomplifhed foure poynts of the Compaffe, is very 

ftrange, and againft the opinions of aIl that have before written. 
Pedro de Medina (as I have faid in the fecond Chapter) was doubtfulI 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 Indies. 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 trauelIed the Seas, being daylie conuerfant 
with many of thern, 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 neceffarie. 

And further, be'caufe this Variation is divers, and is found fometimes to 
the Eaftwards, and fometimes to the Weftwards of the Pole, I will dec1are what 
the Variation is here in Londoll, by mine owne obferuation, and in other places, 
as I haue groffely gathered of fome Travellers, reckoning, or beginl1ing at the 
ancient bound or great Meridian, that paffeth by the Ifle of Saint Michael! iu 
the Aforres: where it is faide, that the Needle fheweth directly the Pole, and 
the ReJPeclive point both in one line. But this is not found to be fo. 

True it is, that the North poynt of the common Compaffe, lheweth the 
Pole very neere in that .Aferidiall, but the bare Needle fheweth about -+ Degr. 
SO 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 I third part of a point, and of fome more: becaufe the greateft parte of 
the common Sayling Compaffes, 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 forne againe, are fet directly uuder the 
Flower-de-Luce, or North of the CornpatTe: thofe are ca lied .Aft'ridiona/-colllpafl'S. 

becaufe they fhewe directly the Pole, in the great kIeridiall: as the bare Needle 

-

doth, which Meridian muft needs be at the leaft an hundred, or an hundred 
and twently Leagues to the Weftwards of the He of S. Michaeli. 

And therefore to write of the Variation of places, by the common Reportes 
of Maryners that have travelled Southwards and Weftwards from hence, it 
fhalI be as uncertaine, as are the divers makings of thefe common Compaffes. 
by which they haue made their Obferuations. And therefore I will omit it, 
and fpeake only of this place or Citie of London, whoü~ Latitude I finde to be 
51 degrees, 32 min. and the Variation of the Needle from this Meridiall of the 
Pole to be I I 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 pi aces where the Variation 
is fwifte, as in thefe North parts. And becaufe the common CompatTe is partaker 
of this Variation and Declining, as the Needle is, I will lomewhat 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 CornpatTes. 

CHAP. X. 

0/ the common Compaffa, anti o.f the divers different fortes and makt1zgs of 

tltem, with the incon'lJenienus that may g1'O"'tVe by them, anti tlte Plats made 

by them. 

O F thefe common Sayling Compaffes, I finde heere (in Europa) five fundry 
fortes or fets. The firft is of Levant, made in Seieile, Genoiia, and VmiCt' : 

And thefe are all (for the moft parte) made Meridionally, with the Wyer~ 
directlye fette under the South, and North of the CornpatTe: And therefore. 
duely fhewing the poynt ReJPective, in all places, as the bare Needle. And by 
this Compaffe are the Plats made, for the moft part of all the Levallts Seas. 

Secondly, there are made in Danske, in thc Sound of De1l1llarkc, and in 
.F'lallders, that have the Wyers fet at 3 quarters of a point to the Eaft\\'ard~ 
of the North of the compaffe, and alfo lome at a whole point: and by theie 
Compaffes they make both the Plats and Rutten; for the Sound. 

('W 
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Thirdly, there hath beene made in this Countrey particulary, for Saint 

,Vic;'olas and Rufcia, Compaffes fet at 3 feconds of a point, and the firft Plats 
of that Difcoverie were made by this Compaffe. 

Fourthly the Compaffe made at Sevill, Lisbone, Rochell, Bourdeaux, Roan, 
anrl heere in .Ilngland, are mofte commonly fet at halfe a point: And by this 
Compaffe are the Plats of the Eaft and Weft Indies 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 
cornmon 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 frorn other, as before I have declared. And the Mayfter or Maryner 
Sayling by thefe Compaffes of fundry forts, may thereby fall into great perill, 
and the reafon is, becaufe that of long time thefe Cornpaffes haue been ufed, 
and by them the Marine Plats haue bene defcribed of fundry fortes, every one 
according to the Compaffe of that Countrey. 

If then he take not the Compaffe of the farne fetts or making that the 
Plat was made by, then his Carde or Plat will fhewe hirn one Courfe, and the 
Compaffe when he thinketh he goeth weIl, will carry him another way. And 
thus, when he thinketh to fall with the ' PI ace that his Carde fheweth hirn, 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: Theref?re I wifh the Mariner to have a great 
regard unto this, as a principal poynt in Navigation, and not to Sayl by a 
Compaffe 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 Compaffe with Levant 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 
\lied Levant. 

Peradventure there are fome will fay, that he knoweth a good Compaffe, 
if he fee it; I fay the Compaffe may be good, and yet not good for hirn, except 
his Plat be agreeable: As for Example: A Levant Compaffe is a good Compaffe, 
to ufe with a Levant Plat, but it differeth from our Compaffe halfe a point 

(22) 
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more Eafterly. And others there are of Danske, that differ from ours I halfe 
point more Wefterly, and yet being ufed in their kinde, are good Compaffes. 

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 Datzske. 
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 Dul\. 
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 
p,oynt 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. 

105 
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To the trauailers, Sea/men ;) and 
Mariners ofEngland. 

-~ Auingoflategentle (Reader) receiued 
. f i trom the expert Artificer,Robert Norrna, 

hIs booke entituled: The new AttraCHue 
(who ofrhe great good wil & affeaion he 
beareth,hath attribuited in his dedication, 

rg:;~~F;, ~~hidl:L __ ,~~tobedue)in 
the whi(h!u{lögfl~therdiuen ~~rtue5 &prop~r~iesofr h« 
Magnes qtLo2dfloc,heentreattth ofthe declipmgofthe 
tl~dle tO~led th:rwith,fr'orIl th~:,~~ C?fJ1~* Horizon, 
Ca marter neueF'be1öWfOnncrörwrttt e Ofby any.) F cr the 
further beho"e & benifite of a11 muailers and Sea-men, I 
tookoccafiö to enlarge the farne withthisdifcourfe ofthe 
Vari:rion ohlle Compa{fe • wherein I haue handled the 
whole valiety ofthat filbiea,both praaically, :md Mathi­
matica11y,to the end I rnig;ht partI,. f.ttisfie both thc: vulgar 
and alfo t he Ic:arned fort. For koowing the variation ofthe 
Comp:dfe,to be the caufe of manr errors and imperfeai­
oosin Nauigarion,and perceiuing that aI chofe that haue 35 

yet gon about to giue rulesin that art,haueleft this (being 
apnncipall point,and eneo the ground ofall the rell) vn~ 
touched, or at Ieafl fo fllghtly h;mdled the {~me,that little 
or no beneflte cDuld be gatherea thereby: I haue heere fet 
downe: the funclry waits to obferue the fameatall rirnes & 
places;that the inconuenience beingknown, might becö­
fidered off,and auoided Wherio,although my chiefen iQ­
tent huh betn to pieafurc thofe th .. t {haI haueoccafion to 
putthe: thing in praaife by their owne tra.mile aod expe­
riC:llc~,yc:t betauee fome ofrhe ruies are dedueted from the 

A 2 fountaines 

1 a 9 



I 

ii 

1I 
I-
" i l 

:' i 

7he prefacc. 
fountaines ofthe Methernarical Sciencr"an,l wrought Ly 
~he Dolhine ofSj~nes and f riangles , whieh mare lecOlC 
.1 r4lu'1;;ein our [ 'll lll11 toncrue,& wherwirhfew SeJ-men 
:lfe y~r aCf]u;Jl\(ed,l nuy te~mC' to haue l1Iifled 01 IIlY firfl 
gOf) t! lIle.lnlflg.huc I wold wlill th~ rodlOofe tbt which 
JI plain Jlld conlormablcto their qpJciti~s,& n: d.: e their 
profil thrleof~:lOd rortherell vnderHand,t1l.H or !uch 00-
fClu_ltiolJS J~ theytl lcllIfclllCS e.;lnnot prrfcntly apply to the 
Jlurpole.by ,- _hers, that ;jfe throu;;hly in!lruCled in tilde 
i\-lJthell1Jtical [uprutarions,of hy lhemfclue~ whell lhey 
Ihal aUJIIlC to the kllo-.... kd"e thcrofm 'y l>e l"ferrcd {ilClI 

."> 
cffeau~1I rm!! er ,as 1\ by thde rules & prcccpc, prolllifeJ , 
Whcrforc I would haueal Sea-OlC to v(c fuch d"j,~ence in 
theirtuu~lls,thatno oppo:-rllniry he ornitted wh':: ,or wher 
llnyobfenutic-, IlIJY be mac!r,C'lcher for the VJri.ltrc),oc Il~ 
tirude of p!al e!, or ,II1Y 01 her necrfJ.uy point im idcnt !O 

N;mig,nir)fl,& therol"to kcep ( o lltlflUolll notes & memori· 
al .For ther.: oLferuations there ucedelh 110[111.111\- noublc­
fome inflrurneuts,ondv f lr the vari.ltiol1, the n~w illnru~ 
ment in ,lle end ofthis·tre.1! ire I prdcrre before 4111 ()r her. 
And for e!ell tti :JIls,a pbill'" ""lOlooe CXJClly mJde,&: a 
none ChIle Jrc fullil:ict< fhe (; :nbc wer all().1 y~ry ~O()J 
&: necetl_: r~- 1 i1l1rumcnr :for t,did _.~ 'l1.lny pklCWI wlld,,-
1.iollHhat 111 I J - l:~ tricd by ir,il d - ~ h 11 :~htrll\o er)' mucf: du: 
~orH: eits: j;JI v- r!t'dtll1drng dluen IIl1l'nrr~( POlllts,Our ie 
is roo troub i cf i,e r O[ o[hcrw i{e not fir fl'r cuer}' J\hrrilln) 
to bc caried tu the (ca. V 1110 the wlm'l mA}' be addeJ dIe 
T opographicaJ illltrulllct,for t.1kjll~o f III {l~I(es,& nukin g 
fIltfcrlptions Vr(/ thC' IJnd. W Hh thde infllllmel1ts,:ll1d I he 
f;liliug cOIupas md J\hrll1eplarc,( · ... Im h .. I<: .11waies to Ge 
\YnJedlood rhe pi inllp~1 ,Jnd nl'>n J1e( dJ.trie inflrumcnt ' 
I(jr N;ll,.~ati(),fcrl>y tI It 111 only JIlY voy .. gc Ill~Y be mollk, 
Lut wilhout thern Q (. ~ l\J1~ , 1I11 '11 (all oe pcr!ormed,) Ihe 

- wholt v,oorldem:l) be fWIJI'cd"I.[f (JuercJ,and dlfcnl"etl. 
TJ,de.ue {Uf[leiCllt for a perletlc M~lil\cr ,:I.nd more lhell 
!bcAe wcr {uptlfluoU~l)nl,. theruDniJlgbl.tflcsll(~ds,line5, 
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1 he Prefa(.(.. 
lnd (uch like appendaflee~,()f othrr exrepted. 

But (0 haue:ll\ tbde innrum~IH"alld !IOllo vlldetfl~n" 
the ~round, how to vfe the,werc. gre:l( v;llllly.Therfore 
1 Wltll.llr;\~ll1en & rr3uJi\ers,rlur drli rcre oe cunning in 
their profdsio,6rH to ferk knowledge in Arithmoltike,& 
Geomatry, which are the groundes or~11 {ci enccs,ilnd cer­
uinaru, ofthe ""hieh ther H wriften in out En.ßldll tong, 
fufIlcient for an indul'tnom & \ ... ·illing minJe to ;Ht:tinc 
to grear pcrfellioll: whereby h~c IlIdY not ,,!tdy ivd~e 
oflnOrumentd\ules,& prccepts giueA bY OllICf,bul.ÜO 
be .ble to corrctl th~m ,& to dculle new ofhlmfelf.And 
(hi, not onely in Naui <>- .;I lJon ,bu~ in JI M ~chil1ical Seien-

,"> 
-:cs.A', by the llndwu\ pracbfe ,md cxercife j 11 thefe Ans, 
haQe atcained to flre & fiCl!!ubr kDr)wled~e:ll1 Arclurec~ 
lme_ V Jlruuius the ltomai~,m plin!ln; thJt LmlOu s G er­
,n,!in AtberwI Durerunndlll buildtrlg (lf{11ipsIMathew 
B.lhr our coulltry -111:1 -&others in oth:r f:,cultles,as lhey 
huc bene mofl (kllflill herclIl,ft) luu: thcy cxcelled . Ha­
t!ing thelc hrlps & ~roulldes.Wlll . (he ill f!rumcn( )_ helore 
ff'cfJ{ieJ ,a Mirinfrlllay be ab1c.to make dc(cnptlo In pI at 
Al he eoans <lud <OlIl\rric:s,& of thc h.wks.rocks,& f1lolds 
in (he fc,l.with the depths.& olher neceftlrie flotes ob{cr~ 
ucd ia his O\\"I1e trJn_llls , perticulerly & dlclluallr Jccor~ 
dlll • "mo r he [lU : '< \',' I :.Ih isthc c1licf:,11 pan r r<jll.red in a 
perfen :\hrintr.) Alldnot bc: alwolleHied t ~) thc rc:por~es 
of othcr.or to lhe Portug.le,or fpanilh Mmn p!.ils,vlilnch 
~re rmdc br rheclrd . tmker of thofe countries • mcll t!rat 
11 e 110 traul Ilers thel11{clues ,but doe.1I things thcrean,by 
informauon,& vppon the rrcdite of othen, whieh onely 
commirto memory the tonlle & mmerof dIe Se3 (,,;]nS, 
wirh making fome lew IIO-te5 ofrhe Iyin~ ofonep'.ar.e ti-i) 
another ,whlch can neuer be f.> perfcCl,as the ddwptJon, 
that are Ill.;ldevpö the prefent (j~ht and v~ew "f pl.ces,a.'4 
beit hebe neuerfo skilfulland Cnmlll1~ ,t ! ;\1 .'1}.l1 Co cam(' 
the '(Ime byrnernorie.how much les thi by the vnskMul : 
by this Inc:is ~ eud maken [cr down they know not VI' hat, 
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1 he Preface. 
;J '; mare ·~PP(,' ,1!i! by the deCcriptio?s üf t1:cir ownecoal1es, 
WhlCh are vene "r,;Jly and vnperh:ftly (on{", wh'!rcas thc 
nnrin P1Jt$ oll<>gr to bc dcfcnbcd bY fuch a; can ghle rea­
;0[1,& 111cw obli:rultion of euery perlicularitie contained 
in the [tlne,afweJJ tor t hc latitude of place~,a~ thc j ying by 
the compaiTe cf t11e Capeg,Head-JanJes, p()intc~,llanges, 
B.ties,Itocks,Sholds,&c.one from an other,.md the clllhn .. 
c::. becween rhem. The erroucs ofehofe defcriptiös.I may 
1lot attribute to tht card·mlkers,bm to the vnskilfullea~ 
men of thofe coumrics,for ifthey were otherwife,as ehey 
haue beC'llaccounted ehe moH skdfull of the world, thofe 
.:rrors (ould not haue (ötinued as they do:tru it is,that tor 
• heirgrcJt trau;!ils,thq baue been worthily famous abou~ 
111 orber rutions,till now at length our Country,mar. Sir 
f r"llces Drakc,lor valarou5 attempt,prudent proccedings 
& fortunat pertocming his voyage about thc world,lS not 
onely become equJI! [0 any ofthem that Iiue, but in tarne 
farre furmoul1teth them all.But th()fecard-makers,~ndal 
<ltlm that (oll die and gather Hydrographi~all ) .md Ge. 
ograpbical dtft:riptions of other mC!lS trauails ~~ repo,rl~: 
astheir pain,:smOlY be great,and dderue due~COll1enailtl­
ons,lo their doings may bring comoditie diuerfly.And in 
thü behalf Abrahamm Ortc!ius in his TheOltrum,hath de­
fcrued Immorcal: pwft:,h'l!" mllet1illg together,and r~du. 
dng intoollc commodiousvolutne,the dyuerfe Plats and 
ddcriptions, made by diuers & lundry men.But amongfl 
Oll thofe tll.1t h;\Ue ffi.lde Geogr'lphlcal defcriprioilS,I einot 
a lüde meruelat GulielmusPollellus,who Geinga famous 
le;l(n::d l1l~n,1l grc,Jt traua:lcr and Collnographer ,& deane 
ofi:he Kingt's profdlofs in the VniuerfilY ofParis, in hh 
vniu~r!il) ,Map,An.l S 80 befides that,i. is gen~rally hand. 
lcd "freI' fuche a "ro{~ :mo wnfu(ed malm er ,that it tnight 
(eeme rather io f;~ue comc frorn fame rude vmkilfuJl, the 
from bm 4"0 (amons a Doftor > buh alfo in th~ irnlgined 
Count;J~s·bolit the Norrh P" le,fo tonupted it with k1is 
;1-ond drl:~ms,~" fat.lni'llin[criplio ~u}<),ttrib!.1tillg to thofc: 

fuppo_ 
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The Preface. 
[uppo[ed lands,diuers peopk,as thc Ge~rgians ~ Hy~er~ 
borians,andafsigning there to bee thc: 11lghdllulles ot !he 
wor1d,and the people dwelliog on them,to haue the cou·, 
fluall light of the Sun,Sueta, Zem!ia {ouod by the enghfh. 
men,An.IJ)o.the holy und,the pl.lce of the~h~efdlflf. 
licity)thc Hiperborea fi~lds,& thcrfore the f~I!Clty ofeh, 
Molucca $, wirh many 01 her ridiculous abfurdltlw That b~ 
thr grore trron of chIS learned man in tbde matten, I:'1Il 
taught,that ~hatfoeu{'r farne g<?,eth,l)r.opinio is co~.cei~ed 
of aor mm for profound learOlng,anl1 fiuooth dC !lt1crIn ... ~ 
oftheir conccits,el' whatfoeuer ~r('::t prcml[es are by the. 
feIues ln.lciein thefe artes,to iUQ.de oft !Je according to tIt( 
worksthat come!tö the,& not otherwifcto be deceiuc:'d . 

For auoidiog prolixitie in this my 'Pn:face to [0. fmall a 
yolume,I referfe tlleegentle Readcr,to thc w9rh Itfdfe. 
Yer by the way it {11allllot be ~miiTe,that I (otncnd vnto 
700 theTableof the SUfiS d<:clinattö( o. r Regi,m<:llt)made 
by R.N,whichis calculated for the prerent t1me,& dJffe~ 
reth not from the truth in anr placeabouc one minute. 
""heus in al other hethcrto made & extant,there are grut 
erron.Therefore,fuch as otherwiCecannot from time to 
time calculautheir decJinatios,according to f? p!Jce oft hc 
Sunne to 11e giuen by thc E?hemerides,~nd t~blcof Jech. 
nation ofRemholdus,may boldly vCe tim reglln~nt fouC> 
yeares,without any [cn{ible error,And [0 wifhing my fra .. 

uaiJes in this treati{e,may do fuch good as I mC.lnr tl 
commit the ("me to your gentle conflruthom. 

& your [c:1ues to thc Almightie,At Lime­
h.ou[e the :t6.ofSeptembero 

Anno,l S 8 1-
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~. A T able of the chapters con ... 
tained in the 'Treatife. 

Thc firn ChaptC'r. . . 

O
F thc Variation oftheCompa(fc or MagneucaH 
Necdlc. 

Thc fecond ch:lp. 
Thc manncllaowc to vfc thc Inßrumcnt ofvaria­

lioll. 
,Thc third chap, . 

How to finde t,hc Variation of thc Compa{le cr Needle 
U any place,thc elcuation of the Pole, & thc fcituation of 
tbe mcl'idian vnknowne. 

Thc fourt'h char. . 
The eleuation ofthe pole.;md placr ofthe Sunne gluen. 

how vpon thc globt, tO.findcthe Variation ome Needle 
byanye one obferuation,either in theforenooneor after .. 
noone. 

Thc fift chap. 
Howe to finde the Variation by A.rithmeticaU calcula~ 

tion, vPQn any one obftruatioD,in torcnoon or afttrDOOn, 
tbc 1.t1tude of the place and dcc1ioation orche Sunne bee­
inggiuen. 

The fixt Chap~er. • . 
Another way moA gcncrall,howto finde the V matlOn 

by oneobltruatlOn,clther in foreooonc or a((crno<>flc ,the 
ekutlon ohhe pole, md Dedinacionofthc [ulme. belng 
giuen. 

TbeTable. 

Theft'Umth chapter. 
1'0 &ode thc tlcruationof thc Pole,fcitu.1tion o( the 

Mtridian,thc variation of thc Needlc, at ahy p laet by the 
Sunne, "poil two obfenutions, either in forcnoonc or af. 
rcmoonC'.· 

Thc eight Chap. 
Ofthc Polcofthe magots. 

Thc ninth chap. 
Ofthepoina Refpeaiuc. 

The ttnth chap. 
Ofthe applycation ofthe V,uiation,to the vCc ofNaui. 

&ation. 
Tbe eleucnth (hap. 

Ofthe inconueuicrnces and dcfcaes in fayling. andin de. 
fcription ofc~untrics.caufed by thc variatiö of thc Cozn,. 
paffe. 

Thc twelfth chap. 
Oftbc inlbnmentes and rwes "fNalÜ,ation. 
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~ Of the Variation ofthe Conl~ 
paKe or magneticall N eedle. 

~~ _. HE Variation ofthe Needle or 
~:~' CompafT e, 1, p~cperll? tbe arke of 

~
.1).. t~e ~e~i~an ~o~ltainr.~ 'blltwcene 

~ - ; fJ tbe frue ~mMan of~nl! platt, t 
tbe ~ilgneticnU ~eriDian ef t~e 

-. ~~ . . filme, anD is benolllinateb to bee 
., ,~ ~aaerl~, oz ~caerl't, '''COJbin~ 

W.wiit;J to tlJe porttion ort~e ~agnettc411 
~.eriDian to t~e <eafttDarbes c~ .cl1warocs er tte true 
~~eriotill1 : anb mal? be accaunteb ~itber trom tbc .$Q~tfJ 
ptute,o~ t~c fOlltb partr tbercat,but b~on appofite vaints 
it b4tb contrarp Denominationl. 

The MJgnc:ticall M .:ridi.ln,is to be bntlerllootJ II greaf 
cirdepall'ing b}? t~e Lenitb anti t~e taole oftbe Magnes, 
Dt"toing tbe ~)I!;i~on info t'Wo cllu311 parts crolfir1{J t~e 
fame Ilt oPPllllte points : \U~icb tl1t~r(crtioltlJ 0.2 crolTmgclS, 
are flJcUJcD b~tbe jlceOl8, Ol wiers oftbe J:Ontj1as, ton­
C~:IJ \t)lt\) tl)c i\Lgncs o:tbe LO.1dltollr-

!lC~e AZilllut ! I ~ftbc ~nnne i6 J gt ~l1t ctrdc,p:1lTm~ "l! tbe Z':cnit~, antltbetrue place oftbc ~lInl1e: cr~lTmr 
(~! l{)Q~i~Ofl nt ril!~t al~gtes in OppJutc potl1t8,~nn oiut. 
oir.g t!jC filme into ttJJo rquaU pJl'ttlJ 1 tlnD it lfS (aioe to b" 
giut" W~Cl1 t~t tltlhunce tb,rtorrccm t~~ true ~wmDi~11 
'6 ~Ilo\un~. 

f:Cue {,ifünUl"b oftbc ~Ulll1t bppon equaU dCUläolls 
irl r"JCll00tU o~ aftcrnoonlr , baue equ.tll MLlIIncrs ffOiU 
!!J~trnc \;~ ':rtl]t!lll, (0 tglt tbc mitnle point cf tbe w1;Jote 
'lff~reiTc~ cf illt\! t\vo ;a,imutbG obfcruen b~on ('qu~l I"!(" 
r.uti0115 itl fll} :l1CO.le 8,1 an,rnCD:tc Ji~ tbe true qe rritl . 
~~is Oiff~l" l1,e of ,J}imutpG,\S fOH!lO u;on t~e }nf1rlC' 

ment 
1 t 6 

Ofthe Con1pa{fe. 
ment oftat~l'iation)bp aaning tOQ,cttcr tt}C tr!arhlr;o~ttl of 
tbt fUIIG ll)aOOUJI',llt cfJull ~!iUatümain t~e fOJcl1G.mc !ll1e: 
afternoonc. Ir: bc t)alf~ \1)~ercofIß t:)~ oifta!lnce oftbe a~ 
,ünul()s froiU tberrulO q~zrti)i<111 ! t1,e ID~tcb co:n:;mn 
lU:tbntbcr oftbe farne ~llrilltbl1l3ofthe fumlc5ll},\OgW~, 
t~e Dltlirem:e !1)~U bee t~~ iatartation gftlJt JleeOlr,. fron~ 
t'e tl'H~ ~fril)til!1. . I 

1lD~ eis fuutr,:t!ing t~c lfacr lml'iation on~e ~un",,~ 
t1)ctllowc, fr~i11 tbe [mater (at equaU flcuilttons) t~e ~alfc 
eftbe retnaLner il)llll bet t~e true a.uiation of t!Je AUtDlQ 
(rom tiJe ~criDiim. . 

Zut tbe ~ ~ii.nutb ortbe ~ultlle beil'lIJ otbcrf.uir I: gftu:n) 
lnD tbc tnt.mattolloft~e I~:lbo\u likcwif~ ~iuen, tbc Dtffe­
flnce betw~~lte tbml,is tbf bari~tlon oftbe preole. 

1)e Variation ofcheSunnes fludow.] caU tl)t \9fl,1 
rifOnfaU bitlamtec betweene tbe .a~mutb oUge ~unne, 
anD t~e ~ilßnetimlt tirel" w~icb are up~erentel) in t~c 
Jnarumsnt,bl? t~s ll}4DolUe oftb' line,anlJ t~ej), ~~lt. 

117 
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Ofthe Variation 
The fccond Chapter. 

The mann er how ~o v(e the inttrument 
of Variation. 

~~~~ ~[ftl!ou multplltcet~t tnllrument bpon 
(onte Ilallc,o~ ot~er tbingtbat is fht,f" aJ 

'<l'I\v'7\\i\'!<tIlt ma~ llano leuell" tbc }alumnut il1 t~e 
~tanbml wbicb is p(acctJ at t~e ßo~t" 
fnO oftbe fi~elJ jflic,ma\? f"1i pcrpelltJicu, 

~- . larlr,1uitb tbe hnc in tbe fdUtt ~tantJilrD , 
~aQ mttll baue regarn tbat in remouingt1)e inllrument 

~o tbs funne asbee goet~ a"out,ltmaF,l\l\.Darc, ltAnne .'1 
mll 1i,J afo~efaiD. 

!!lau are tbcn to cOl'lßber, tbat tbe tlring t~l1t Wtcbet~ 
trora tberout~ part, oftbe ]nftrumentto tbe top of tbe 
bnlJarb, lJ tbe c~irfcrt etrinß to gLue tbe (unnef ß) l1)Q_ 
1lll)icl) \l1ult be fa tlimtetJ br turning tbe ~nllrumentcs 
~eut~ (tOt to tbc ~unlte warb', tbat tbc tl)anotue of tbe 
fametltai't fa I! eirertlr IOI1~ll\)ppon t~e Il'ne offoufb ~nn 
ßOJtI) intbc ttJ:fD jlpc,foJ it ougl)t not to crotTe 0; tltclmc 
from t~e farne Ir ne in allr part,llIIt ifit 1l0, FOU mull Cl'du 
to rdo;meit,bl! rctting tbc thllMro !l10~(' UP}t\l~t,o; rc~ 
mouing it at tge feutb mtl. 

Sit~cn muff rau alfe (ce, t[llt tbe rtrinlS t~lt iJ.l t,(lltt'~ 
te tbe boope of ~~alTt tgatiltlllronetl) t~~ ttnb jF1rc,mll'i; 
bee (0 p(e.rcb tb at it agrrt Jutltr t.nitt t~~ (ijilootUC of tbc 
fo)mrr Irnc, an!) tbc lr.ltcof(lJw~ 4ni) J~o;tbüt tl)c fmD 
jflie,tt1 futb [I)lttbat brltb tlJC 1l}:lDOUWf 1It"Y. bc tU; lt umc 
\JlDllen,tn t~t f,lio litte J(t~e Je tie:w~t'h rau tlla~ M IIptl e 
"! turnillg tbe (dill ~(JoPt: ,:mtJ rtmOCI1;1I~ t~~ f,nne !\ln i M 
eit~er fine oflt, U \lOU u,:\11 r~e rauft. . . 

S!C~c 3nltrumcnt t,einIJ l)ull! placct in ~~I1H~ nrO;2(t1l0 f 

it oitf~rs n~tbtng from tbe. ~ompalT~ of \:;i,lriatioll, but 
onelp in t~lS point, t~llt 1u~eua! tbf. frlic of t~e (Otlt~iltre 
'.); :l;utatlgnJt~ fQ furnco br bertlte cf tb~ ~a!.>lt(tl'tltl 

h,'i.dJ~ 

Ofthe Cotnpa(f~. 
wiet'J,tbatt1)t Ro~tbpofndtbereofDootbll)ch1e t1le ~1.1!(; 
eftlje ~agAe"o~ Une cf ~ariation.Jn t~i5 3nnrum~~f.i 
t1»r »o~!J putnt ottbe Jjleebie ooo(1) fupplie t~atj w~tc:) 
q,e -*o~tl) pointoft~e compalf8 ll)ouln DOD,ßntl tbc ßf)~t" 
point oftt)e jflic tlft)itb i. fi~eD in tbe bOtt0l11t af tbc Jn ~ 
ftmmlmt, DClotbaituaicG aunfwtrc to tbc ll)'ltlObJt tbnl' 
~$'~unne gilutb. 

The thirdChapter. 

Howto finde the variation ofthe Needle or COIupas JL 

anyplace,tbeeleuationofthePole, .nd [citlwio~ 
of the Meddi,m vnknowne, 

•

' . ~tn \?Olt moulD obferue tbc bllrbtion iu 
«np p!lu:e,~oumua brgil1 in tbz fc~tnami\ 

. .' tbefootlu t~e beUer ,ann tbU110~el'ffcctlll 
'111 mal \?onr obferuations ber, Dce t~u •• 

I. I[;akt lour i!lfro!obt, anO obfcrue Dill 

l!t ~e .,etglJt "ftbe ~unne,fo) l:cur mc;e 
ure it ll)aU bc beet fo~ rou tn note tbc (dme, wQcn tt agr~~ 
etb to be iull "palt a n~gree, 'ilJitbeut anp conuter i4tion of 
mlliuts; o~ frartions ,anlJat t~t inetant oftl)c ldme bcig~tj 
turne ~our inetrument to tbc ~tlnne ,f" as tl)c {l::anotue 
oftbe 'hnes ,mal? rall iultll? UPPOtl t~c line ef t~e fout~ all~ 
no.;tb in tbc (n:eo jflie. 

ltben, l»bcn tbc j)lcebl, botb etanb,{;oke Dirc a! r olt~r 
tbe .$o~tb point oftbe ßceD!e, tub:lt Dt~rCC nnl'J fr :ldior.-, 
(irtbtre bc a~l?) laot~ anfmcr tmto p flune in tbc ft~Cb flic) 
tJ).1t il5 to rap, ~awe manp tlcgrees tt i.G (rom tbe j)oJtb of 
f~e fi~cn jflie, UJ~itb l!ou tl)dl note nihgcntlr, anD nlG(!e 
rf(l,t~;\t fu manl?negreu, fC. ia fbe bariiltion of t~c ~~· tlf 
lijaDo\.u from t~e ~o~t~, aG tbt J)o~tb POint o(t~e Jfll? iG 
frum tbc .$oJt~ poInt oftbe ~tetlle, eitbcr (f;alHuar"s Cl· 
8ctlwaro!5 as ponll}aU finDe tbe fante. n:~t:D mCl? rntt 
o1f(rru&~tuerj thmß1upon reue.-.n Oeiree~ ortl)e ~uns 

. g leulltign 
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Orche Variation 
dt~atiOtt. ~n~ Kke tlS t'OU bO in tbe fo:enoone, ro mua \!OU 
c.lCo obferue t~e ~unnes t1cuation in tbc nftcrname \lpon 
tbe ra me bcnrt'e ofbetni)t,atl~ wit~ tbc fallle abe of tbc.a* 
tlrolQbr. anti ]l1bt,; turneD totunrtltS tbc funne, as it tu., 
in t{}C feJename (fo) auoining ofrrrour1tat ma~ bee tn tbc 
1nllrnment) noting at euer\? ~e.igbt) tut)at t'OH fintle tbe 
uartat\on. ann iuben tbe ~!IRnt cOllnnetb to tbc ~trtl 
Düm,it ft)!iH ü-; ~oeD tbat rou erartlp obferue bis eleuation 
"pan tbc famcJ fOl Imoilling tbe trußllltitutle oft~e plate ~ 
all tU~tcbr.outl}aH fetDohmc in !o;mc Mlo1ufng. 

EXJmple. 
711 Limehoufcthe fixreenth ofOtlo­

bcr. Anno. 1,('80. 

':7 4S \~~ 
24 30 I 11 iO 

1_20 I 45' 0 I_~_o_,---__ ~ 22 I j 1I I ",,' ... -.~. 

19 30 III 22;. 
-

\ 2' I +~ I) I '",_1_,---

\ 

2'" 3 3 0 I ~2 I i ~o i J ~ 

~; \ '14+0 1 2:; 12 0 I tI 20 

2+ I , zy 3S I 24 7 0 I i-~ry 
l.!:.i I 2.Z 20 i 2L...jfrO N.{Qw.Q.8./ 11 lt • 

11\t 

1 2 0 

Of the Compaffe. '. .. 
Thc eleuuionofthe Sunne vpon th~ Me IdlJo.z 5 .cl. 

$'8'.tbe decHoation 12.d'3 0 '. whichl~aJdc::to~he c:lcua-. 
tioB.bccaufe thc -Sunne halh fouth dtdinauon, al.ld t h~lOf 
amountcth ;8.d.:.S'. thee1euation of tbc cgUlllochall, 
thcwhichUubOratHTom90 • d,the tdH. SI.d,p'. ,he 
elcuation ofthe Pole Arrike. , 

ßobJ are ~ou to [OnaDer ,tl)at out of tbc greatc ~a n;ld 
tion ara llJalJobJe bppon an\! Degrre oftbC "unnrs d~ua, 
tion,iI to lJe taken tbc lelTer oftbe rame oegrees eluatton, 
1l'IbetbCr it bse in tbe fo~"tOone'l afternoDnc (etcept tbe 
(ame bariatfen. bIt bot!) on.iva\! from t~e ß.D~tlJ cf tb,t 
JIl~Olc,\ubi'~ ,tb~n an to be abDeD)tbe balfe oftb~ remal~ 
l1er,is t~c banation oft!), jJ}U8Ie,oj ~ompalTe, trew. t~ ... 
100le tI) tl'l1C Sf)eriDian. 

3n tbc fo~nur obCertlattons,] tJo finne t,be gl'utc~ b~.: 
dwonin tbe ro~enoone)fo: at 17 .tJ.cleull(lon,t~e banatlo 
iJ 52.0'35.' .trom ~Ojtb to tSell: ~nD,at . tl)c fameele­
nati,," in tbe ro~cnQ)ne, '1 finDe tbc tlanatlon to bte but 
3Q•o.Q.'.from Jllo~tb'to <taa. l take tb' lelTer out of tbe 
ß\'eater,lnn finne nmaininß Z:2 .tJ.3 5.'. tbe talfll tberrof 
i. II,b.I7.'+ ~ol11uaJral?tgtbepoh!.arttcke, ".1\9 
true qaertl:lil1n Une tbat palfetb to tbc polc ,bt!ßur zel1l~b 
at London ,to tbe ~ellwarbS ortbe jj}o~tb tbat t\1e ßoc, 
IIlt 1t)et.uetb.3nD tlJertfo~e tbc j;)Ctnla O~ (:ompu barn tf) 
trem tbe true noztb, I I .0. ~7 /.; .. to tbe CIl(UlJartl'~.. , 

alro at Z 5 .o.clcuaticn in tbc fOjen:1:me,tbe b.mntlon \13 
'12, .o.:o.'from ~il;tb to =eft , at tbe rdme tlcuation in 
tbt afternennc, t~e b.niatlol'l is. 0.0. 8.'frolll ßo~tb to 
tlateft. jlo\u becaufll tbc b61rtatioll' an bot~ onr wallC, 
(tbAt loG te tbc~.'~hftll1arb.6) 1 aODt tbem tOß~th~r(allb (0 
ougl)t ~cu to !JC,as often as l?OU fino~ tbc bano.ho\1! !o to 
aßr~)~ ; finlJe tbat tbc\? a~ount to '1 '1', D. '1 S 'tbe ~14It'e 
t~ereofi. I I ,13. q.'.tu~tcb 13 ti)8 butatton, 

}Jtb~b;uiatior.p oftbe Jjlet:lle OJ (On~pRS br tbc rO~~Lr 
n(cru:ltlons)"r, fct out towarilistbe ngbt bdutle .-t!lr.llllft 
'Utf2 oegfli' "euat~n,an~ crmferrtn.ll tbem a:tor:.tt~~r, 

! 
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Ofthe Variation 
31 ~".It filttlt tbetrUt be.rl~tian oft~t ~eal)l, 0: (f,tJmp8 
alt ~ ,lmehourdtl br. &~out ~ I .d.; 0:' I ! .d.; w)tcb ts "point 
(jf ~~~ ~~l"t(ttt tuQ:~, littl~ mo~,. ~c tblt in a "omplIS 
h1l)C(~ mttt'llrefri blrtd:[l! bnllef tbc fio1l1~e De I!..uce,t~c 
jj:'tC';tb,an~ by ~ell! ano laontb anb b~ <tal pointe. bGo 
ilJ ~w t~e true ~erll)ian. 

Th~ eleuation ofthc Pole,and place Orele Sunoe, ~iuen, 
how vpon the Globe,to find thc: variationofthc Nec:­
dl~ byany one ob[c:rwtion)either in forenooneor af. 
temoone_ 

The founh Cbapeer. 

f ~~~ ~ f~e ro~m~r ttd4ration,tl!1! or~elp' fual'z 
. 1 . to trie tbetlartattcn} tt. bll comparü~1J u! 

tbe reuerall (o:refpDnIJttlt obff:mations 
l\tlJ~i~~MI~~1 gft~c ~Urlttes elenattol'i tntbs rOJenoene, 

tult~ tborE: oftbi artunoone, io t_at it t,e 
~~liii:;:Z~ .unne ß)Gul' be obfc"'UD,O, bl? an\? gtber 

ocr,aCion Hke obr~ruation tannot fle maDe in tbe artunoGn, 
tbc" tbe fiJlmer rute git:db not ~be lJeaUD parpere,m:;ber' 
fo~e J tbouß~t gaJ iJ ta ft)ew, ~o1ue bl! anis one obferuation 
in tl}e fiJ~~ 0; Ilftt'rIloone,(1)e ideaatian oft~e"ote • place, 
oH~e ~tume giuen , l!ou: mai hnolue t~e true ~ertDiiln 
anb t~e u~t'tiltilnt oftbe mietlle from t~e filme in an\? place 
1u~id) tbfnj mll? be none an~ aptIg Dtmon4tatl~ bpon i 
QI5!obe,but moll e):artl~ calculateb bl? tbe Table offignc •• 

g;a finlle out tbe tJariatioll bpon t ~t <ll5lobe,eou mull 
firn fet 'ilour 1Jl51obz to ffan~e Duell! acco~tJtng to tbe eleul' 
tilm ort~e~ole at t~e l'lilce p~opofeb , lIt~enreeke in t~ 
Ephemc:ri.d~,'JoJ; tbc traz plact oftbe {tttnn.ll t~at Da-e,anb 
note it Wttl} Ceme rm~n p~tck in t~e It;liptick ott~e globo 
.anti pladng foe ~Iuo~i\nt of altitube o~ moueable berti, 
'l~tl, at to~ \mttcdl PIJint 0; zenft~J ~Ilke t~ eleuation 

cf 
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Ofthe Compa{fe. 
attbe fanne obferuen b~ tbe .itfrolobc o~ot~tr 3n~tt. 
msnt nt tbc tiim p)opoftlJ, "no note it iuß:I'ee uppon tbc 
ram~ ~uaOJant of t!ltitun~. 1ltbtn tarne l10ur <!Slobe atltJ 
m.uall~l1t toiuaroß t"at parte oUbe lijo~iion tbat tbe fun 
IWU tn at tbE time oftge obi~ruatton, tpll tbe p)ich~ \?OU 
maDt fol t~ ula~e oft~e funne in tb~ ~c!tpticke,concnrre 
InD ailree tutti\? \Ditb t~e r1suation m~rkeD in t~t fal?oe 
llthlK.~nt "fattituDe : fll Il}lll fOU fI~c tbc ~uaDJ(mt l1)etu 
ton bppon t~e ~o)t~n, tbc 'l!lmutb ano oiaance of t~e 
funne trom tv' trat ~erttian of tbat plan, tub'" l?OU 
~Ilil (empafe 1tlttb tbe buiation obferueb bppDn t~, Jn, 
ftnamnt At t~at intf4RU tU1)e ~Ltnn~s elenation, ,ßnD 
iftbi:~ i1gr~ ilnn cancurn iutf,tbtnfbilll t10U be in tbe true 
,nluemmolt Sji)ertotan, wbicb"t1U8f~ t~e ~ole oftbe 
mo,iD, an" 13Jleoftbc M~gJ1l'H)J LoadltollC'. wut if t~t~ 
bi1fer)you tlPI fubll:\\1d tbo l([et trom t~t grtahr ,tbe re­
m~lner ~dJ.lHtJ tbc ml ~fiitttOI1, .anD iftbc b.;r&cltion bpon 
tbe '~litlrtt:n 'nt \.1:: great~r tbcn t!.Je trite ni!hnce c.l tI)e a, 
itmutb frem t~c 0Jcrintan fOUilil bpon tbe. globe, tbe fame 
furphas IS to iJe a"ountflJ ro~ 1Jclriatton : tlpen tbe contrd­
rit ftb~ oftbLlJjeritltan : tfit be leITe, it is to bt accounteQ 
on tbe farne fi~c oUbe ~ertDial1tb4t t~e bariltion tii ta; 
Im~, \ubet~cr lt ue in tbe f~)enool1e IJ~ aftsrnoone. ltbl?" 
pJ.~npt nreaetb no furtber DemoilllratignJt~en t~t inara' 
me!1t it fclft,tbE> <JI)lobe J meane. 

~ut fa) etampls oftbe 1lJoJke, J take tbe firtle obfer, 
nation, intbelb;mer..a:b~ptcrf~ecifteD, maDe «tLime­
houfe, tbe u,;teentb of lIDdoiltr. I 580, in tbc fo~en8one, 
lD~icb iAS 17,o,el,uatiell ,~art.tis.".i 2.0,3f' from ~9~tfJ 
to ralt81l. . 
jf{ra J rcf m\? <lf5lobe at 5 I .b.3 2,'. fo~ tbe tlcuation oftbe 

pole.~econtllv, '1 taket"e platt oftbe ~un,2 .D. 5 5/.m. 
qn~ nouft bpon tbc ~clipttckt,~~lr!ll~, J note ~po,n tbc 
~Ilab~!nt of altttulle, tbeeh~u!tion cf t~e funne. 17.0. 
Ebi. tlone,] mogu, QJe qUiltl;"nt cf altitUlJe towarll, t~e 
ctill of t~8 'o~iion,an, turne t~e ~lobe tm t~1t Piidte tn 

j5, t~~ 
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Oflhe Variation 
tb' ~clipti,ke fo) tba platt ort~t ~unn .. , bo agrte iutnü:. 
1llitb tbe deuatioll notcD \Jpon tb~ qgabillnt of altltubt, i 
fino U,e tmc iliilnutb tl)ebW, b~ tbe fA mt quaDZllnt \JPPOli 
tbe IlJD~i~Cln to b~e neerell,abont 4 I.; 'from tbe \Jf.)eriotan ~ 
anll (onferrtng t~t (1mt witb tbe ba riafüm founo bppo!": 
tbc lntlr"ment 51 .D.3 5/. ] finne t~~ l);tftt'ence 11 l).1 S " 
an'J bCCilUfc tbe obfcrudticll ts notel) to be in tfJr. foJellCOI1€ 
frolll tbe ßo~tb to tbe tlQ'htt, 0;' ~gutb to t~c <eait, UHt, 
tbe bartatlolt \)1'011 tbe }nltrumcnt nre.afl1r tbcll t~eaiL 
nmtb fcun!) on tbe ~lobe , ) accoullttb~ fantt from tUf 
,$OJtb to t~t(J;all, o~ from tbe fautt) to tbe ~~ß • ~o ~ 
tonc1Ubt t~e \J!triaUon at Limehoufe fl) be about I I.l from 
~o;.tbto <l!;~!lJoJ fout~ to ['tllea. 

fio.y to finde the Variation by Arithmeticall ca1culation 
ypponanyollcobferuation in thc forenooneor a{:" 
ternoone, thc latitude of thc piace, .lid dedination 
of the Sunne being ~iuen. 

ThefiftChapllr, 

.~~~§iII \}e furum, oftbe 1lloo~lte i, to ftnbt tbe 
arke oft~e i)o;iiOn irtUlwu the meri, 
Dian an~ tbe aiimutf) cf tte funnc at tbe 

,yvv,""'",, time oftbe obferuiltion,11lbi,' bring com, 
'1l9W1~:lI partl) \t'tt~tbe bartation founn in tbe Jn .. 
111 tfruInenf, tlje Dttference i! tbc ~ariation 
oftbe j)eeille. ~o, attaining oflbe fame arkt:jfirll itis 
necdfarie to baue t~e arlte of t~e Ql;quinortiall bttbJen~ 
tbc funnc at t~e time oftbe oUcruation,.no t~e merii)tan, 
1u~ic~ arke iG t~us fouon .. 

~ulttplic t~e agne oftbe ~unnts q9crioian altitUbt 
fo~ tbe oa~ p~OpOriD b\! tbe 1n~ole finnc,tlje V~obud oeulll~ 
bl? t~ ftgnr. oftl)e, tleuation ot t~c <lequinoaiail (o~ tbt 
tomplement Qtt~e latitubl) t~e quotient i. t~e 1)earfet 
4f~e Q, l1}l\tt g rt~e ~~m'll(urn"ll lukt, 1v~t,~ l!Q~ll)a" 

not€ 

Ofthe Compalfe, 
lIate fo~ t~e firtl number. 
~ben againc mttlfiplie tbeflJlte ot tbt fUIUltselw:!., 

fton at tbe time ~ftbe obfcruiltion,b~ tbc 1lJ~ole fi!nc ,ano 
t~ PJo~t1rte lltutUc,br tbe a~ne oftbe cltuation of tbc a;~ 
qutnOitlilI,tbr. quotlcut fuutrart from t~z I1ml1b~rroll firiI 
notrb,tbc reff i!t tbe tmrco (iglU oft~c al'l:c cf ff)e liiftalm: 
bettur~!'i~ t~c rUl1n~ !l1111 tl)e ~:WeriiJfl'm in tbc pdratell 
tb~t ,tt llJ In fo; t~c tune PJOpc[c/),in fueI; p~rtt1l CIS tlJe fe. 
IRln,amct~r oftbe <J1;qut!1ortt aH iil tt'C iu~ole figne :but!t 
fs neH(fltrlC btfo;t rou appl~ it m'l~ furtlJH, to fCNlce it 
mfofiHb partt's ast!Je fcminiamttcroftbe l'tlfl1{cll il.': tbe 
1l!l}utc fl gne ,wptcb v.o~ mttF O~e tbuG a19u!ttp1r fOls U. 
matllCl' bp tlic wbolc ft~llr,tbcp~OI:m(t Dcuioc bl'{~~ {{gOt 
o~tbe tOlnjJlclllcnt oftl)t nerIrl1dttOl1 (1ul)i(~ Üt tbc (eInt!' 
lllil~tcter oftb,e p.mlleU ) tbe quotient iss tgf. tm(cu agile 
in bIs pJOpoJtHll1fill partc~. 

!lebis ?o?l'rC~ tigl1; tbu.G rCl;u,e~ aitn lubtrilacn fram tbe 
~b(Jt~ ftf>l1~C~nftiJ tbe (fconD nggt 1l1J1l, iu~icl) ~on1l)al 
fiike Ln tbc l:!Jnole~ ofagm:.G,llnl) tl)lifCbr filltlittg IJls arlu~ 
tOU (l}all,fuutnHt(: tbc ramc froUl tbc :anuaDJant 0) 90. D. 
tbe !en~alncr iS tbe arkc oftbe (O)e(illti paralcl! Gftbe fun, 
lubtcb lsanfu.Jcrubfe o)Cr)~erpon~BntU1 ncgr(tglll1t In\?, 
nutr~,tc tb~ arfte of~be ~qulltoaliltl t~at \lOt! ree'ke. m;~e 
nAfon gft~e P~tCtptlll tbls. 
. A~ thc ~ight ligne ,!f the e!clUtion ofthe cquinotlial,is 
Jn proportIon of (he nght ligne ofthe meridiall altitude of 
thc funne or al1~ Rar: 10 is the whole ligne. to thc vcrfcd 
li~oe ofth~ ~eml11~rnaJI ~rke. Ao~ag.lin,as tbc l'j,~ht lign 
ofthe mendlan a.t1tude,lsto thewtht {jg:ncofchc eJcuilti. 
onof th~e[un o!' {hrat (.h~ time ort/le oGferu.1tio,fo is the 
yerfed h;;;ne of the femldlUrnal arkc ofthe faille, to the i:x~ 
(elfe ot dIffcrence b~tween the fallJe ver[ed lignc ;(nd thc 
\'erfed ligoe ofrhe dlftance from du meridian. 

j(o~ t~e better lml),rlhnblng oftbe PJ,tmifcr., J bau, 
Cet bowne tblS ftgnre f~l1otning , Anti wHl) ttct.teaDer t~ 
'O"a~urt~HamG Wlt~ tbc f,Pro,gft~c 6. ilfLucl1dc . 
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OE the Variation: 

LFt AMT. beethe meridiancircle. BDQ.thecom~ 
.mon re~lO.n of the ~eridian, and Equinotti.dl theyr 

plalDts.whlCh u alfo thc dlameterof bothcircles. 
ADT.thep}aineof.theHorizon.LHp.the paralell ofthe 
Suo. ~hic,h lS defc nbed vp on tbe center F'at the dilbnce 
FL.which 15 thc fign ofthccomplemenr ofthe dediftation 
J\ B. t,he atkr of the cleuation of the Equinottiall Ba. thc: 
firttrJlhr fign, thereof AL.rheatkeofthc meridian aIry­
lude L.X. th~ 1ignc tbcr~of. AN. ,he, alke of thc: Sunnes 

elu,ui ... 

2 6 

Ofthe CompaiTe. 
cUwtion atthe time ofthe obferuation. Ne. thc tigne 
tbereofBD.the whole figne in refpelt ofthe former arkes 
ilnd lignes LR the Semidlurnal.l 'arke of the paralell. RS. 
th~firH right ligoe therofSL.the verfed figoe of thc farne. 
LI.the arke ofthe Sunnes dillarice from the MeridiAn IK 
~he firJlrighdigne thereof.IG. the ,[('Cond right tigne 
whicbis equlll [0 KFJ([ ... thcvearfed ligoe NE. whych 
isequaU to KS. the dtff.:rcnceofthe twoo verled fignes. 
[S. and LK, LF.thewholefigneinrcfpeCl:ofthearkec 
and Ggnes oftheparalcll. 

NowasBO.isrcLX.foisBD.to.LS. AndaslX. co 
NC.foisLS.to NE.Oc elfethus,As BO.to Ne.fo is SD to 
NE. 

f.xample. 

The 16. ofOaober I$80.in Limehoufe. 

The eleuation ofthe pol e Articke 5 I.d. 3 ~ '. The decli­
nation ofthe funne IZ.d.3 0'. The deuation ofche funne 
.bferued in the forenoone.17.d.o ' . The variation ofthe 
flu.dowvpolheinllrument 52.d.35 'Jrom northt.o well. 

38•28 '. 90.0'. 25'5'8'. 
'Ba. BD. LX. l .S 

If6Z205.giue 100000.-thenf3784.giueth7CJ 86. 
; 8.28'. 9°.0'. 17'0'· 

'BO. BV. Ne. NE. 
Againe,if62105.giuc 1 00000.2' 37.lhall giue 4-7°01 , 

Now out ofLS. -70 3 86. 
takeNE-4700I • 

RefiLK·--~3 385. 

ThenifLF. 9762,9.thc figne of77.d.30'.the compIe~ 
mentofthedeclimtion,O'iue LF,IOOOOO then lK.I 3 38; 
giucthlK. :'39$2, the v~arfed ligneofthc Arke lL.is his 

B 3 dsc 
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or the Variation 
duc part! .Thc Cl mc fubtraltcd frö LF. J 00000.( he w hole 
lignt,leaueth KF. Ol·lG.76048 ,the [econ.:! right fi~ne of 
~he[aJlle rake, whieh is thefitll ri~ht figneof rhe .00rke IH. 
whichai·ke you i11all filldcin the Tablf:oftigncsto be-+9. 
d'3 o/~41/·theeomplemet1twherofto thequadrant iS40 ' 
d.29'·36/1. tllc; acke IL.ofrhep:mlleli betwceoe therua 
& tIH~ meridiJII,whofe corefj>olldeut arke in t.hc Equino­
aüll,is I he ~tk~ [hat \'VJS fought. 

~o1Ds; bnulllll tbis llrk. öftbt ctquinortiaU,\!ou mure 
hJoike llS folloIDcth. 

~rlltiplig rbe ngn~t\J8rof,b\? tllt alne gft~e cample, 
luent oftb8 b/;clinatfolt,t. 'Octlitle tbe p~Otlu(t br tbe \Ubolc 
ftgliC , tbe quottent is t~i figttt-cf an arke cfJl1tainell br, 
tt.Dtene tbe ftinne a!:l~ tbe ~erilJtlll1,l1tllking rigtt Ilngles 
hJit~ t"e ijjHiDian. m:~is Ogne multlpll?~ b}! tbt 1D~ol.4 
figite!, tlJ~ p~oturt bcuibt ll~ tbe figne oft~e .ompltmmt. Bf 
tbe ~l!tmt.ultHation.at t,e.ttme oftbt obferui\tüm, tbc 
quoti~ßt ll)aiue tQt figne oft~e arke oftl)e ~l)~ilO1'JCont4i, 
lUD ~!!thlutle tbe ,a~tmütb of.t\)e Qtun,anll tbe fj) erl;tän, 
lu~icb is tbc arke t~at Wal p~por, .. to t)e fOunD. 

L. EtDHNP . . beeth-e Mcr~lIn .. DAK.dheijorit'bn. 
EAN. the Eq.l1inoaiJlI. M. -theplaceoft/jc{llane in 

the heauen at thc.time of thc oblcruation. LMO. the pa. 
raleU.HMB.the Azirnuth o'nerricallcjrcle-paf~jng by thc 
SMneo AMG, agrcJtcirc1ei~3gined top~aebythc 
funne, and to creUe the meridian at Clght angl~s.IMP. a 
great ci~le pafiing by thepoles oEthe worl~and plac:. pf 
thc [unne at ehe time of [he obferuation,comrnonly called 
the circ1cof houres,or circle of dcdiQOltiQn.Cj\1.tbe fouth 
decHnation of the funDe. MP. the complemcnt therof to 
tbe quadrAnt. MG. the arke betw~cne the funne and thc 
Meri.lian ofrhe former imagined circlc. AMGMp.the 
AdlCofthe funnes paraIeIJ. EC. thc corrcfpQl1dm~arkc 
ofthe Equinofiiall) whicharc gi'leniA thetOrmer work. 
MB.theEleuation ofche fAnnc at thc timeofthe obfenu .. 

. tion ' 

1 2 8 

Ofthe Compaße. 

tion. .MH. the cOlllpletnent thereof. BO. thc Arke 
ofthe Horizon imcrceptc:d bctwcene the Azitnuth and 
the Meridian , whichc is tbe thing required '0 bcc 
fOWld. 

ln tbhl flgure t~e Jltraber is to ,anaber tbe maHner of 
t~ rp~ertci111 triAnglt',eutD to r.ompl1re t~t ußnci oft~.tr 
ftbcs,itCO}Ding to tbebaarine of Copermcu~, tn t~e 1+. 
C~pter af~ts fira ~CDl1e" of Rcgiomonranus.~l' 1 }' anl 
"7 .pzepafitlons ofbiJ 4.book. oftrtanglr •• 
As pe. is co CEtfo is li M.to MG. but thrce of them are 

18+ gium. 
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0fthe V~.riation 
gluen ,thcrcforc thc fourch (halbe knolV cn. 

And:\s HM. is to MG fois HBto7JV ' thearketthat 
is foughr, which b y thrce fidl giuen is likewi[c giucr. • 

The fecond part ofehe example. 

9°.0'. 4°.29'.36". ;703°'. 
pe. EC. PM. JlIG. 

If lOoooo.giuc 64935.-then976~9.giueth 6>39). 
37.o'~ 90 ,0'.. 4 1.3 1'.22/1. 

HM, MG. HB. ' 7J D 
Aga'in~lif9j'630.giuc 63395.-100000. giucth 66:'9 I. 

Whofearke'BD, .p.d 3 1'.22" . isthe Horizontalldif4 
tanccofthe Azimuthof ehe Sunfrom thc .tt1eridiöln,thc 
thing thae WJS fought. . 

.;$owe compilringt~e fame luitb tbe tJariation founlle 
tJpon tbe Jnllruntent At tbe httlant of 17. D. tlelliltiol~ 
tubtc~ is 5:1 .0.3 5' .1 finDe it to be letre ,anll tberefo~e fub~ 
ftradit.anb fo ~aueJ tbe oifferenct 1 1.0.3 ',3 S".i1nb ~el 
caufe t~e obCeruiltion Wal in tbe fo)tl1cone, anll tbe 'o,Uiil­
tion tJpcn tbe iRl'frumant greatrr tben tbe arkc oftlJe ~Ol 
rf~on, bet\ueen~ tbe funnes :A}\mutb Iln~ tl)~ ~erillinn. 
tQerfo)t 3 concluoe tblltt~t \1olriatioll Ül 11.0·3 I; ~r '. fro 
~outb to crallen)oJ ffiOJtb to ~allltu~icb is tge t~ing p~o~ 
mir~1J to In ll)eWtD. 

j5nt comparing tlJC' filme arke ortbc \i-)o~i~on 41.0.3 1 J 

22 /I.Wit' tbe tJariation fountl at tbe co~eCponoflit clm,l­
~onint~e afternoonr, wbiC1J is 30 0'.1 fnbtratte t~c Ic (, 
Cer from t~e greater,t flnO tl)u~cdre 11.0.3 1 ' 2 2', tDbic~ 
lt)oulu brt~e tJl1riati:m. anb bccaufe tt)e 'o~rtation founo 
ll~pon t~e Julfrurnentis ItlTe fben tbe arte of tl)e alt, 
anut" 'oppon tbe ~OJi}OR, J Ilcccuut tbe tJariafion on tbc 
flune aoz oftb: ~erioilln) wbt'1}is from _outb to ~l!Iea;i 0' ~o~t~ to <ean. 

z~ts tJart,tlc bet1.u~n. t~e obftOlatfon maDe in tl)f: 
rOJe 

1 3 0 

Ofrhe Compafle. 
fiJJe~oone, Il~' tb4t in tlJe afttrnoone, p.z,OCCEl:ltt\1 eiflJ( r or 
t~e tmpcrredlon oft~e intlrul1Icnf,oJ negligclHc cftQc obi 
ferucr.jfQ) in t1)e rule tbere can be no erro~,bl'ting !jrou:t1 

beb \)ppon ~eometricall bemonll:ration, tbcn 1l.Jbicb, no, 
q,ing can be mOie crrtaine. ' 
~~ fo;n1erv~ecc)ts an~ e~amplc' 00 (rnte 1.llhen tbc 

(nnne Doot~bedtne ,frollt tbe<tquinoaillU eitl)cl' ßOJtb­
~Ilrb' o~ fout~'Waros. ):Out if t~e fUl1l1C bc in tbc cJ;quitloc­
ttlll, t~en tOt mdlltter oft~e iuoo)kin(J is mOie cafte an!) 
bJitfe • ,fO} if~ou multipll? tba fignc oft~e ~umus rle­
ull~on !ltt~e time ofobfcruntion,bp tbe Ulbol~ agne, alto 
Da~lbe ~be PtOD~tte ~l? tbe ft!J~e. oftbc elcuation of tbe <l!;1 
q~mottulll, tu~leb.tg tbe menlnan altttuDe, tbe quotient 
Jluetb tbe feconD rrgl)t figne oft~e tliffanceoftbc fun froul 
tbe mertbian, tu~i~b is t~e firn rig~t rtgne oftbe complt l 

m~nt.oft~e fame !lrlte :. ann cntring t!Je ltable ot'rtgnes 
wltb tt rou Il)all finIJe bIS arke, tubit!) ir~ou fubtratt from 
tbt ~uall)a"t o~ 90. o. lctluetb tbe luke oft~c oitldnce of 
t~e Cunne from tbe mtrioian . .anD bauing tbe fime Ulo~ke 
t~tJs.lftge agn, oftbecomplement oftbe ch:uatioll oftbe 
(unt'le~t tbe time.of tbc obreruation)giuz tbe fi«ne of tbe 
fOJcfil~O ~r!(e ofDl!taItCc,wbllt 1l}1l1l t~r. iul)ole u\llte m~ur~ 
~ultlphc anti Deuitlr.,tbc qnoftent fi}slbe t~e figm oftl)e 
arae oftbc ~1o~i}o" containco bctlucme tbz azimutb cf 
tbc ~~l1ne llnnt~e figeritJii1n.tmtbic~ arlu becing comp",1 
rrll Wltl) tbe taariattol1oft~c lnttrumcllt in IlUnller 119 
btfo;e Ül (lJ~1.uen,ßillrt~ tbe 'o,uiatiol1 rcquirel". 

JEuttbe Lmne bdllg in t~e CquinoettaU: :1 !bc plilce 
klbntb~ I l>f~ruiltion iSi miloc,bc Iiltriuifc ~~IOcr tl)c fr.me 
melt, t:)en üs tb~ bMillti:m moll camp obfcrueo, fOi t1)3.t 
tbe ~qut~iot:tliill lS t~e I1jünutt ofeaet rmO tUcff) tbcr,· 
fD~C furnmll :' :: ur Jn{i;rurml1t cnclic (0 rcceirl, t';~ [lhl ' 
bOUle oftbe ~u;me , allO lQ!lI.\ing t~en to tbe fl o ; t~ point 
oftbe jf!uDlr; , ifE..i',t ffnn; tbe farne to nunfwerc to tb c: 
OUiiDlant o~ 90. I. Fell (ball bee in tbc r-pcrioial1' of tt}e 
Magne~l1ubt'bPitcret~ Ul? tbe@olrsoftve \1)0110, tut if i! 

Do r~ 
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Ofthe Variation' 
aot rRfferfrOlll90 .0. t~e fann bft'ftrence i. fbe bartaffen 
oft be nelnle. 

15ut atltllittinlJ tbe obferuer to be unDer tbe ~quinodl, 
a1l, I1no tbe funne ta blne lDecUnation, t~en tte ~Jopo,;tt, 
on or t\)e Qgne of tbe camplcnnnt aft~e dellati, 11 4t tbc 
tinte ortbt ,bferuatiot1, un to t~e "!IRe oft~t DecU:1atlon 
ft)a{l;~ fucl.J,I1S tbe iD~ole fignc,t. fotbe fi~ne oftbe ark or 
tbc ll),J)ip:l indll'JCl) bctwcene t1JI: Xlitmutb of.entlllno 
'Weft, \.ulJicQ ia tbe Cquinortilill it Mfe ,anD t~e a}imutb 
ofC~c fUIl fo~ tbe time Dftbe obferultiOlt, tbe complcment 
1tJUcrof almtb t~c true q:)erinian,\Dbtcb complcmeld !OU 
m~\!eompare \Ditb tbc 1s.uiation OJ~tDftl upon t~8 Jntlru, 
nnltt,t~~nitrcrcn(c is t~e uariatton. 

llDi:;err, ot~er (af~s mißbt be p~epofe\J, anb rute' gt
' ftCt1 fo~ t~em,\llbtc~ fo, b~euitr J omit. 

lIiut one tbin~ 31 t~ougbt JaotJ to a~mol1ill) l!OI1 b, tbe 
\U4I?Jt~"t lBbrrtlUI J baue ll)eiDtD intbe first parte of tl)t5 
p~apoatton, tbe Inanner Co ftnDe tbe twoo \learfetl ßgIUf, 
tbe ont oft~e ~emi8iurnl1114rke, tbe otber cf t~e ark' of 
tl)e Dillaunct eftbe fannt frOlnt,e ~eritlian. ~~ t~c ftrrt 
(be femiDiurnaU arK being fonntl anD rfllutet into baure. 
Inb minufcs gf time, is Q)sUJetl tbe ina bnlfl quantitie cf 
tbe OB\!. inD·by t~earke oftbe otber hketuife retlueet, 
tbe boure oftbe ur , O~ tbe timt containeo bet\neenc tbe 
··nooncftretl a"~ tbe tnllant Qrt~e obferuatiö:as in tbe Came 
,rample. 

g:;be tmCeo tfgne oft~e ~elniDitlrna tl luke. L S f'I~' 
UZ" 70 3 86.il1 (Ucb parts u tbc feminiamder af~~e "1m, 
nocttal B D t, 1 oowotberfoJe J rtuuee tf)e Came Into (ueb 
PlrtttJ ,18 tbe ftmibil1mctcr oUbe par alell LF • i~ (000::\0. 

anti fmae it to bel 72095. \nb~tbc fubtudetl from t'8 
11liJole agne LF I ooooo.tbcre retlctb sF 1790 5 . \Db-ecb 
i. t~ ftcol1Qe rigbt ßlJne of tbe fllmioiurnaU ar!te LR, 
allt) tberinbt Agile ofRH 16 .D,12'. w~i(~ is t~ccolnpla~ 
ml!l1t of tbe ~cl11ioiurnall arke LR 1u~crefo;e fubtrac, 
t'"1I lt tcom t~: Z1uatJ;aunt LH .9°,0. relld~ 73 .0.4 S'. 

«Je 
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Ofthe Compatft: 
~ _ l!mtbiaraaUarkc l,~ t\Jt filmt freutet) into l',1rfe. 
cttime alowir.g I 5,1).(01 a ~ourc I 5', fOlU mitlllt~ ,t I S ,/ 
fit aftccntJt ortilnt J an!) fouur.rie Dq;rEq • mi nute.3 of 
WnG,fQZ tuelic minutc 4 " ,iln'a fQ,l cLlcric (':CCIll) 4 '.'!C · 
! fillDt. tbe ümt ort~.lt urltt from t1)C tllne ilfctnilCl1t J ta 
Q)e i'P~ritltan, Ul~itlJ ~lJ b;tlfc tlJC Mp ,:o.ue +.!JOlir1:1.1 5. ~ 
12 /' . anil COil("l1ucntl\? tbc \ll~olt tld r b~ll1!). tl~ 16 of ~(­
tober abou~iD~ith:nJtolJ& 9.bouWI ~ ':;" , 2 + '. lOllg . 
~bls eJalllple mal' (ente flJ~ a (jenerdl P~(CCOi d,\Dbllr. 

Ip CIlUll1Crt'lilll is bi thlttllC tbc (UliI1C m\'o tbc c lt uate' 
}Dolt, bUllf tlJe fuull~ bct b8tw~fIIe tbc eICUlitcO ~olet 
anti tbr Cqttillorti ,111 , tl)(n hnll t~e uerfll) !tUlle f411 out tQ 

. bce grC!ltl'l' tI)Ct1 tI ·c 1.uto[c fignt , nntl tbc fcmiOiurunll, 
artu: to rrcw~c a :ilu,Io;:mt. ~c:.Ill)crtro)C l)lIuingn:OuccD 
t!Je filme j,ttLj bi!5 ~~W(lJtlouall part!J,u, tefoJJe ilJ Q)cwcu: 
Olbfr,l(t frem lt t ~Jc W~Ii:~ flgnc,tbt fut·plus is tbe Ci~ne ot 
f,lJu):C(Cfe ()fttl;~ ~cnttoiumAli arliu~I'-IC a ~uaOJ4unt, 
\obic~ beinJ ab~e" to tb~ ~lIßniant, ßiuet~ t~e fcmiDtur­
l1allarkt. 

15V tbe otbrr urrfcb figne oftbe nit'tancr. eftte funne 
tram t~e geerioüm ,wbicl) i. LI\:.'! 39 J'!. in (u(~ part~s as 
tbe bJbolr. 'fißne Oi ~cU1tDiantcttr LF iG I :.J :) ~X',fabtrilc, 
tel fnim t~t wbolc fiane,lsgiuen KF.7 6'::48. t~r f((ono, 
rigbt agne of t~e (<<me arlul otnit14nee, In11 t~t fHt! ngbt 
finit; of + 9.tq 0 :.24/1. tut)tcl,J i.G tbe (ompl~m~l1t ertbc 
arkt oft~i ~l1ItnCJ jjlfrdnce trom tb~ ~trinüm;tbrrtfo~~ 
fubtrading t_c f,llllt from 90.tI rea:tt~ 4°.0.2 g' .:; 6 '.tbc 
.rkc oftbe Dlft :mnce Nt1D1I1W tt)e Cwtnr anti t~e ij:)cr(tJi, 
tUt, \U~icb btelllg n:ourttl into partes oftimc as bcf,,)r ,gi­
uctb :2 .~oures 4 l ' . 58 " .antl tb~ faUle (bfcaufc it lS in t~t 
lPienoOl1c) n~tuct~tI from 1'2. boarts l~c lloOnCUrctl, re, 
'ftb9.~Duna 18 '. l / .t~aiu(lin(hnt "ape tUlleoft~e 
QatF. 

~ut iftbig ucrfftl ftgne be fcunote bt grcator t~tn tbc 
1JJbule figne (al it mül! \u~cn t~e fUllne is bdbJ.:cm l~C 
~ql\ilW(tli\U ~Ilt) t~e tltuat,t) PQle, ~ml) berote t~e ~oure 
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o f the v.triation. 
0' fh:G in tb' mHl1ing, lln~ after tbe bonre or an in tte tl 
utnin~) tbtn tlootb tb~ Ilrlte or tlilhncc tonfequcn~ll~e e~" 
neOe a !luloHnt,t~e filJne eftbiG cJ:CclTe is tbe furphl' of 
lb~ bcrfeo a!lnf alusue tbe \ubole ftgnc.aIlbor, ar'.sr atlDeD 
til t!Je !i1uao:Z-ilnt, giuetb tbcarke oftbe funnes "i{laMee 
f,OItI t~c merioian , IlttQ rebtlclilg t~e fame info parte, er 
ti,"~,ta lJiu~n tbc inlhnt oftlme oftbe obferuatiQn. 

.labe tbig Illeancs (tbe cleultion oftbe funne beting 
p~uifd~ obf~rueo antt latitutte kno1.une) t~~ inthunt of 
t~mt of tl]t Octre ts g~ucn 1l10jC c,;artlit , t~CIt br anic 
<l:locke, Wi4U,o~otber Jnllrt1ment.~oiftbere mi!ll)t bc 
bllb apo)t,t hl~ ~(ock tblt WJUlb continue (me t~e fpace of 
40 .0) 50,bluru tillletl)er (tflollger t~llle tbe bettcr)tbtn 
mig~ttbll)itflrtH,e oflongituDt of 4n11 tWJO placu of 
ImoWtn J..atttutte',\u1)icb conl1CMientl'l?c ula-pc bn tra~ 
\laileb.blitbt" tbat t!~u,bee alfg moll e,;artl-e gtuen • .ano 
iu tbil r01te tr.lulltnl im;' oltCerutn§ from plact to placc, 
nligl}t t~ 1l"onglttfl.ufanl? <tauntrie bn perfecth?c oe, 
fcrtbsD. 

An~ther waie moll generall, how t 0 finde the Variati. 
on·by one obferuation,either in thc forenooll~ or ,af­
ternoone, the eleuuion ofthe Pole, and declmatlOn 
ofthefunllC being giuen. 

Thc fixt Chapter. 

~/ ~J~e I'lccomplil'flin~ of tbid p:ep~atiol' 
1';,-. ,..::~ ~ou aretotmaglnUrp~lricAU m;ril1ltglr 

I t:::~1 ~ . ' ,bpol1 tbefuperficieutt\JC \~l~be. , \J..Ihor~ 
:;~i ;{~~,..! ClDU mull b,.§iri,f~e po;ftOI1 0; t.1 t; c ;I( 

! t;JI.~ l tbe UtertlJt.~n !J~n:.aCl1e rout 7 .. t r:I[,' t I, t 
:. ::'7.\-=:..: ' " tbepolc,\lJ~L'büHbuomplfllH!lt ~ill ; 
i;t'itat)t.E:-~c feclll1ll tbt Q, ke oft~c \mtlclc drclz cmt ~. t / 
Ii rtl ~'zttu~l1C \l:)ur zsmtb Hbe fU:l) \Jl~icb llS r~, .. n'H :.llr" 
m ;i1t oftgz ra:ll ~;Cll.l~t~il i1t t~J tim e ~f t~c ubfeniilt i~~ ~ 

. 1' __ y'0) 

Ofthe CompJiTe. 
:IC~e ttiro aoeis an arlu oft~e ctrete of Dcctiniltion (0111. 
p~8beng~D betwitne tbe CUnn: Ilnt) t~c eletutct) li)olc,tbi(C 
arke ia fOunlJ br llt)lJtI1g, Ol fubtr4ttmg tbc bechn.'!tton of 
tbc futtne, to 0) trol11, t~e -n11tli)~itl1t 0) 90.0. hI~i'b mult 
be bone \Ditb rt)i. cOllfiDtratiolt,tb~t if rou be on tl)e (Ilme 
aDe oftbe equinortiall t~c1t t~t fumtc t,G , ~ou are to (ubl 
ttacttbe nechui\tion fromtbc ~uao)ant. 3fon tbe otber 
aDe, to aO tt to tbefaml, fo baue l!OU t~e tb1u fiDtssftbe 
fp~eric~ll frianlll. giuen.ltbm tbe fubllnnee oftht 1.uo)ke 
conlltlttb in ftnbingtbe quantitie ortbunllir oftbe fame 
tri anGle at (be zenit1), fal ttJe complfment t~ereofto tbc 
",wnicircle o~ two ria~t ,an!llu, is tb~ \lJo~iionttlll ot, 
flante off~t ~unnes a~tmutb,from tbe $erioian,\D~lCb 
ltccinlJ compare1l b.Jit~ tbt bUlatirm of tbe ~ nn'11}al)o\U~ 
bplln tbe lnlfrMlmt,giuet~ t~ tbinß rllluireo. 

LEt FACE. be the Meridian, wherein A.the Zenith,C 
ehe Pole. AD. the verticall circle of Azimuth of the 

Sunne pafsing by B. the place of tbc Sunne at the tyme of 
tbe obferultion. BD. the eleuatiol1 of tbe Sunne. BA , 
Thecomplement ofthe ekuOltiol1 AC.thc complanct of 
shc latHude. Be. the ~rkeofthe cirdeof d«haation,or ----... -.. . ---- - ' - .. -- -. - -.- .. ------ -. -- - - - - the 
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Of the Variati()n 
,he chord ofthe uml! arke. FGE. the plaine Ofihc Hor;" 
;l00. 

Now from the threeanglesofthe tdangle A BCtet fall 
j. pcrpendicular lines to the plaine of thc Horizol1.A (-; 
CH.and BK .. lI1d by the 6.ofthe I l.of Eudidc,thefc tlHcc 
lillesl1l.11be parakls. . 

Tllel1 let fall a perpendicular line from C. vpon AG.il1 
the point L.from B.another perpcndicular vpon lhe enne 
line AG.at thepoint )1,/. And tram the [ame poine A-I'c. 
reCl: a perpendicular line to N.which [halbe pU.llclJ a5Jd e­
quall to LC. Then ioineB.andN· togethcr. So hJUC yot! a 
~Ig~lt lined tri~lIgle.B MN.whofe angle at .M. is eq.all to 
theangle A.ofthc fphericall triangle ABC.By the 4 .ddi4 
n: rio of the I I .Euc1ide,for the likc ro!afon is of oblufe an4 
~le. ~S ofacureor Ilurpe.And ehe fides thecl:of B ,H. "nd 
Mj·~.lrc:giuen BM. thefigneofBA. artd :lfN. equll to 
LC. the fignc: ofCA. And thethird lide ßN. is fOHnde 
by fubtrlaing the fqulre ofNC. from the fquJr(~ of th~ 
chord Be.as in the 47.ohhe firn ofEuclide. 

And in the tight lincJ tiian~les, the three fides beeing 
~iucn, the angles are alfo giuen,bY thl! 44- 45, &c. of thc 
mIt ofRcgiomontanu" and by ~he 7' propolition of the 
13 flhapter ofCopccnicus his firft bocke. 

For example I t~kc th~ former obfenmion of 
the 16. ofOClober. 1$ 8 o.and worke 

ölS followcth. 

The e1eultion ofthe Pole CE.f I d. 31 .• the fignt theroE 
CH.78'!97. The e1euuion ofthe funne BD.IU" 1)', !h" 
fi~llethereof B*.. 29'!37' The Arke BC. lo~ . d. ,0'. 
thechordthcreofBC.I5f97C. The complement o( the 
eleuJtion ofthefunne B A.73 .d.o'. the lignc thereof B.II 
9S610' theeo~elementoftheLa!jtude AC. 38.d.28' 
thehgotf tbereof LC6Hoj'.cquall to,UN. 

NOl't 
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Of the Compalfe .. 
Noweout ofCH'73297.fubrratl:NH.equölH to:'BK, 

~9t 37 .Ren NC·f9060. 
Then out ofche chord BGfquarl!d'-44-) 28) I 2.) 76, 
Take thc [quare oE NC-~-'-4c68 8 3 600. 

Now 16nde the angle MI. fubtrall from the fquar!! of 
B M.the bi~ger fide, which iS9 J 45 °969°0. the [quare of 
AfN.the Jeatrl1de,whichis 3 86946'2002). Re1l5z7f63-
<4875.which dcuided by the bare RN. !48059. giueth 
3 $ 63 I. the halfe thereof s 61 1-+ is IN, rhe leUcr rafe or 
fhorter pm ofthe bafe dcuidcd by thepel'pendicularline 
MI,f<llling "pon the famefrom the obtulcanglcM.which 
fubtra8ed from thc: whole ba fe BN 148059 Ie.tueth IB 
918 .... f .the greater eafe 01' longer put tlo!ereof. 
Nowit ismanifefi thilt thcfctwo ufesorp~mofthebafc 
BI andIN are the lignci ofthe fwoOi{harpe angles 1MB, 
andNMImadeoftheobtufeangJi"M by the perpcndi .. 
cular falling from the f:mlc t1l1~to the bafe,andthe arkes 
ofthem ioincd rogethcr.are U1c quancity oftheobtufe öln· 
gleNMB. 

Therefore to reduce them ro the numbers oflhe fignc!.. 
firO for· thegreatcrca(c BI makis1g BM the: whole figne. 
fay. 

!iM 
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Ofthe Variation 
BM. BM. BI. BI. 

If 9$630. giu~ 100000.··· tllcnfha1l918+5·g1uc 9'°4-1., 

Thearke thetofis 7 3·d .... ,.'. 3 8.'I.Againcfor thclelfer 
cafe,making MN.thc wllole fignc,fay· 

MN. A1N. IN. IN. 
If6220;. giue looooo.-thtn j'6114-.giueth90,76. 

Whorearke i!6f.d'3 8.' 45'.".And addingthefe (w~ arks 
to~ethcr, they giue J 3 8.d:2. 8.'.23 .".theark or quantler of 
tbe obtufe angle NMB equall to thc fpherical ang!" BA C 
and dedull:ing it fro[)l the Semicitde I So.d. there r(~1e[h 
4t.d'3 J ."3 ,./f.the angle:: FAD the Horizontal dl(bnc~ A 
the Sunnes Azimuth from the meridian,and Cubrrachng 
that from 52.d.3 5.the variauö found vpon the inllrumec 
from norrh to weil in ehe forenoone,reOeth t 1.d.3 .'.2 3. fI 
the varntion of the Need!e from the meridian, ehe thinge 
thatwa5 »ropofedto be foun~. Andcomparingthe f;l1n~ 
with the aftemoons obferuatlon,you (haI find It 1 I.d 31 • 

37 ,";the CiUre of thii difference Ihaue dec1ared in the tor­
mer chapter. 

1 ftbc ~ca1Jer bee bellt,teb 1Ditb baridie or\)tltton, 
ftratioR ortbis matter, let btm p eru fe tbe 3 4l&~opoatton 
eftbt'4.of ReglOmontanus, In\) t~e I 3 .p;lpotitton of t,e 
J 4.~~lpter ort~t ftrll booke ofCopernicus. 

15ltt mbm:as l!OU f~ tbi. calculation to oiff'er tram tbe 
fo)mcr in fonu one CccOll1)eS, t~e reif on t~ere!lf~S "at ~­
it migbt be takell tbe \llff~nnt natlut offbt rut" , but In 
1uo:kin~ tbereof ,omitting t~e fratttrJnJ 111 tbe btdl((Onl, 
an~ neglertlng t~e P~Opo)ttonall partes of tbe eigne' anb 
arku. 

]n tbefe eum?les J baue bfel) tbc ab!i\)"tD ~a"le of 
J OOOJo.t~~ b.l~Jlc tllJne,mbtcb t~ougb it giue fome eafe 
in tbB \uJJktllg,l!ct it itl not Ce tu« IlS tbdt of J O?ooooo. 
ofEcafinus Relllf1Jldul. ianto t~e \Oijlc.b,untb bIS Canon 
fcecU:ldLts ill~rwzrlbleto tbe (illlle,if tbe t~iro canon of tJJc 

Hypo-
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OE the Compaße. 
Hypothcnufaes tuue annneo, toee llJou[tJ ~att: ,m :l1ti(~ 
E.~lg fo) tbe bodrtne of triltnglu, tbat migbt 111o;t~{11'~ 
•• ,aUeb the table of tJbles, WI~"~tblngtiJ0ug~ Geür. 
~jcus Io:achimus Rheticus, ~aue tutl belJunne anti (rauun 
tt "t)trl\? tram ten mlnutes to ten: rtt is it left ber\? ra tu, 
l~,fo; (ucb atJ ll~Cire tlJe e~adtrut~ oft~ingl3.1 baue tbere, 
to~e re) mine DoWn eafe anti bfe,calm!4tea tbe compltmmt 
ottt)i. S!table,ano almotl tnlletJ,iffo; tbc 1u~ole 'll1dl)~lmt 
from minnte to minute:w~icb ir .in t~e mtin~ tim ~ lJefo;f 
3lJaUe ttnttlJeo, 1 !f)allltot finos it e,;tdltt bp anit ot~er, l 
J tuil pubhtl) ttro~ tbe commobitic ofal (ucb a9 11),111 ~aut 
.occaaon to bre tbe Came fo; Jlhuigation anb ~ofmDgrill 
p~t,. 

To find the cleuation ofthe pole,fdtunion oftheMc· 
ridian, and variation of the Nccdlc:,at any pLlce by 
the fun,vpon two obfenutiom eithltr in forenoolle 
or ol;cemoone. 

Thefeucnth Chapter, 

•
~ - lI)ereas in tbe tb~ee[aacl!lJapterß, tbt 

. , " ~rOUni)~li ort~e calculattons conllllm t~e 
' 'I c'!;lcuatllHl ortbe l.J)olt to bce ~iutn, wbic" 

\ '" tbmg to know i, no lelfe oiffirult,t~fR tbe 
~ (~icfc matter tb at i~bl? tbem rcquirrll: fo~ 

j tbc (lll1mon PJtCl'ptttt, 1.11bicb aa tf.t ~auc 
tbitfl! bi2n glutn fo~ tl)c fitlning tbrrof,b,pmu I')tl1r bpoll 
tbe obferuation (jft~r ~; ui\)ian altltal)C of IQ!: fzunne 01 
flarres,1)~ etre bpon (~rtaint faire an" g:-rUe rnlul of 1~c 
guarllsanb polt l'tarre f l!,bcr\:(il;r 1 h~Ut ttlougl)t gttlT, 

tbat a. 3 bau! l1)t\.uCIl tbe 1lJil)? to knoUle tbc baliatlonc 

bppon .n~ one obfenutioil, dt~cr in fo~enool\C o~ atttr, 
noone,tbe latitL\\Jt l'r tb; pIllet pjefttppo(eD: ~~ li ltt1utf' 
bpon tun o"ferU<lttOI15 ll,\? the fUl1ne , att~n in fOJ enoor., 
.;a~crnoontJtQ eet t;tf)\J.~.,e t~~ 1ua! anD manncr b!JwC t~ 

tt Anll! 

1 ] 9 



0ftbe Varjatioll~ 
ftnDt tte eltuarum of t'ft l.I.lDlc, fdtuatlon cf ttJc ffi rr( 
IItan,anetbc bartatjoDatt~e ~2eDI: in nnic plact br t~f 
ü51.Dbe. 

Wut (l}iG t!OU muff nlwatt.rr\tarD, 'b·1C l?our two ob , 
rnnation! m4v. baue conumicntoitlanre oftime brtttmn 
tbclU, tbe greattr tbe IJrtter : ~o l1S tbe biglJer eleuatioll 
lIc notf<lkei1 nem: tbe :Jf)cr~an ,tbe tower eleuatitiR, tb~ 
necrcr lt is faken to tbc :..l}lIllutb gf cella o~ a:i:lcll , Ol tQ 
t)c lt)o ; i~on t~8 bett er, witb tDbic~ rlcnations l?OU an t( 
n )te U,C Differenn oftI). 'Jlilnnrs il}imutl)l o~ \aaria, 
hOlW (ounDe b-e tbe l1JalJowe bppon tbc Jnllrußtcnt er 
aßI~e , (0] 1Ditbout t~at t~e d.uaticns omlte are it. 
biint. 

.firli tt jg rrquifift tlJAt l?our ~!cbe ba (0 Iltte~,tba{ 
tl.1t merioian tircle ano t~e ~oJiton DO traiTe eacb ot~er a, 
rtgbt nllgles, 4i11) tleuitle tlJsmfrlucs cquallic into ~umi 
elrclelJ. an!) alfo t~at tbe :nuabJ4nt ofu ItttUl)c( 0) meou:: ~ 
abte b:rtlcall) be plaCtD"unc bpol1 tbc ~igeril)üm drell! at 
t~c Ztnlt~, fo Q.G lJ(~inlJ tnrtleO cirmlarlit,lt maptouct. 
t~e !t)o;i)on tqualht in cuertt part. ~ ~cfe t~ings b~€iu~ 
Du!ic cO!'lrto~rto,t~trc nerDef!) not anie ftlrt~zr regerlJ f' ; 

~c ~aDrO) placing oftbc (l5lobe :omHe t~is rou Itt,~ r,fptr, 
In rcttmg tbc Wale at aOt!tIltur~g allout tbe lVo~i}on, be 
tW,'en it an" t~t zenitb,tblt tbc I11crillüm ctrete mil\? cu 
(be li)o;iiOll in luft oegl'crro,fo m:1J? pwur :nucl"~alltcfaltti 
tU'Jt bz pl,lWl in rour Zctlitb i::sfttr Ut·on iI n~!lru alfp. 

. .tZ~,n murt EOU fufhn '['our <f'lob! to tbr ~o~i~Qn, fl! 
., It mal? rfmJinc immonur:ablc ,but iu faUning t~t (,UUlZ 
l'ol1ll1urt rc~,noe tbat -eOtl fllicC it not frr-Bl on~ eibe of t~ 
\)o~ii~n to ilnotb~r ,bllt t~at It relt cquinilt5t in t,e "'me, 
nun bauing raur <.!ölobc t\)tB nirpgr~i), tt is rcaDY ro~ -ecu 
to ilpplie l!our obfnuruüms bppotl , l\)bi,~ 1:0U tlJall tbus 
~Da. 

jftr1!,taItc paur ~ißbtt't tlenationtilnb 110t. it tlpon l!oUt 
~na";llnt cf llltttutJr, ano plate tJ}e eno, oftbtfain !I1lua· 
~~iUlC bpon t~e l}o~iiQn At 10.1 S' o~ to. 11. ff~ q,e ~eri. 
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Ofthe CompaiTe. 
Dia" eit'de (but tbc nä'.rer ~()u fet tbcfamc to tbc mCl·icialt" 
tb~ nl:l}t 'Bnuermntl~, wit~o;timpeacblm"t t.ul11l'onr 
maUbeemilac.) ~~cn gtull a Plicke tlppontber;Cilobe 
ia tbe a~imut~, tb at tbe ~u"oJltnt 11)cwcfb at tlJ~ tClre, 
Dt ~ el~llatiol1 note!) tlppon tbe :n.uilo~ant , t~tn a­
pine n3fe tbe lelfer ,ICu.ltion ~pon t~e ::ntl.lo~allt of alt" 
tHUf, 111'11 rell1l13ue t~e fa me b~o" tge l.~(1~i!on, (frall' tbAf 
plsU Utbcr it waS lira ft~eB,to1»arb.ß t~e a~tml\t~ of<ltafi 
"1 taetl (tu~t,~ l!)albc necnat~i fame)fo m"tl~ncgrltg 
It ~ou finoe t1)c nilfirtncO gfi1!imnt~s bd1Drell~ ttlt t\.noo 
NUcltiolllJ bRtbt tl).1-"Uu oftbe rannc, U~POR tbe intru : 
ment gfaI Uiitio;l,tlIlD fhrtl1lJ ~Otl~ '1uaoJant cf alt«tnOt 
'pon tbst point oft~e lt}JJlfon:note alfa J!our lclf~r cleu!­
~ tu tbe filme a?ill111t~ bIJptm ~our Cl5Lobe. m:h,us 1)/Wn. 
'~Q mu!1 bau) a patrof lCalll,cr ~oittp.!ff';5, fltc~ as lU'~ 
tmmirmtlv. !,'eil'~ to u 3 'V.i oft~~ <a;~ui11011td1l of l!-lU~ 
~tobe,(liJgtc~tliJ" :n!Ul)}~l1t, an-a t~~ greatere b~clhtltil 
•• eft~~ ~:m)tlJ~n'e;J1J mal cöllurw:,icb oft~~ lD~leß of 
tbG \ImID 1ge1llut~D tlbo(f~ l?Jit~' Ie> )~iplT, an:» t»~ettJer 
1!ollr o'dinatiin( be t"uurDrJ, o~ from tblt ~ole, t~"t l!; to 
fl'eI1.D~et~~r t~e iiJr1 b: lJttw !tnc n~ eleu IteD ~:Jl~,anQ 
flp"quino!ti4U, o~ tbe <e;tni ttOttüU bet\olinc tbc fmtnt 
ttbe@ole.3rtbefunbe bctlux:n t~lr~!.I1un1) t~c ~qut~ 
IIgctiaU,t!Jz~ llre ~!ltl to Dctl'cl1 tI)e occltl1a~ioll fl':3:n 90.0. 
ift~~ ~quiltoltlan ln bttwzem t~e flirt anti t~t l!'OIC,i?DU 
.lIlhtliJct~eDecliniltiont:)9o.", atnt:!ltet~e f;lme re, 
nuinln" OJ cotlertcD nllmlJer ofOe~r~$ fc,witb 1!.'lur COltl' 
palref bpon tb~ <tq!ttnottüll. iho rtf th~ oile eno of~QU\, 
'OlSl~U attbe Plicke ,"nt tlpaltl?Qi.lr l!S!obe,fQ~ tbC bfg~, 
elQlIreruattOI1,~nD 1uit~t~e otbtr eno Diftäbt al1 Jrkc o~ 
petceof" drcts ; tlnon tbc f .. me ßoe oftb ·~ m~ribt,,~ t9clt 
!~nr p~i'k ÜS oi1,from tb; ntcri"i~n to tbe ~!l~iion . r.;;~m 
alliine wit~ rau,' COlll}ltI Utultct'n,rettin~ tbe Olle flUt in 
tbt p~itk to~ t!Je btll ~re obferuation,tJcfcrtbe an gtbu P~C8 
Dra lilc. cUde cl'otrln)J ~ fiJ:mmtbe point Ilftbe 1l1terredti 
Ol1,o~ crotl'lI1g oft,~re 2..cirr,ls5. i. tbe eleuatllD pole, tit~e 

~2 w~(,~ 
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Ofthe Variati"n 
\u~icb (f~oll r.:moouetbc ~t.Jb'lll'lt ofaltitube, \!'C ff)aH 
fino woat t~e eleuatton ttJereofiß. Unq tbe point tbClt (l;I­

f~mc ~ull"Jant Il)e\.uetb bpon tbe \t}oJi}ltn, is tbe tnter­
,,:rtltln of dJc ~~rriniiln JUlO tbe \t}ozilon, tbe ~o,lilont4U 
1Ilft.lUllce bettUttne tbis interrrrtio:l, tUtb tbt aii Ilutt) 01 
tbc !rlTn ol)(fruation, Cubtrarteb from t~e ~tmitrcle)eJ 
I öO l) !eilllct~ (1)e \l)oJi!onfa!loillilunce orrc~ f.une a!i~ 
IIh . ~D from tbe trucntCl'loian. ~o baut l!OU tl)~ eleulltioll 
Qft~e po!c,antl fcitu .ltion ortbe mrrintan, 

~~D\ue if~ou (OIKjlare tbe ~)ozi!ontdtl Dillttn{c I3ft~t 
l)iltllltb oftbe 'Q)ullnc, froll1 tbc ~friDil!n at tlJe time ot 
tl). obCeruation, \.Dill) tbc b:nÜltion bl! (be fUnt1fli ll)atJowt 
(OllnDe \)I'POI1 tb': ]nllrw!\tI1t, at (be time oUte (Jflie ob .. 
rmlt'flol1, dnl) taktnIl {lJe Olfe out oftb' otbsr ~ tb ~ 1 ~U1at~ 
ftcr fl):l Ib et I) dlll ! bm.ülal1,\u~icl! p.ou art tlJ 4Hount. 
~s in t~e l"'Ifter ello&: "ft~e tl)trl:lc ~b4pftr i,8 n,e\U~I). ~o 
\).lUC ~Otl gium tbe rlruattoll oft~e ~ole, t~e ~tribianJ 
:tnb blrtatton oft~e .$eeDlr, t~e tbfn.Qf~ p;eporeD (0 bel 
{beweG. 

EXAMPLl OF TWO OBSER-
nations mldeÖl( Limehoufe,rhe 29. oflulie 

J 5 8 l.in t hc forcnoone. 

The Ltn c:1 rU.i ' ion'! I .d.o '. Variation J ;Jo.d.30 '.froll. 
Norrh to \VeH , fhe [c(ol1d eleuation fo.d,O ", Variation 
i8 d,c' , from Northto Wdl,Diffcrcnccofrhe Azillhltb 
p.d, j 0 ' , The D~c1ination J 6.d.If'.Norrhnlic, 

L Et IDB.bc rhcHorizon ofthe Gtobe.CA'B. the Me .. 
. ridlJn cirde.FGA.thc Azimuth of the grcattr c1rua. 

110n nl(wcd b~ the ~:tdrant ofaltitudc "pon the Hori-
1 ')ß at F.l o.dJro:n the meridian circJcofthe globcC.FG 
~hc t:-cilter clc\l;ltiQQ marked Vl'pon the GJohe at G.FD 

Ihr 

4 4 2 

Ofme Compatfe. 

thediff~renceuf fhe Azimuthvpon tht Horizon. f2.. d. 
30'.E. the pricke ofthe ldl~r e1euauon marked vpon the 
Globcin the AZlmurh AED. 

g;~en opeuin{j rOUl' \tompall'tG to 7 3 .1).46" , oft~c ~, 
quinottiall (wb'cU (!'> t~ecDmpltßlillt cf t~~ lJ ,:c luuhon) 
anb fetting one enn UPOI1 G. tbe 'potnt ,A (bi; !lrr:;l,ttr elt~, 
aattol1,tlcCcribe \l)it~ t~e ot~,r cni3t, dn urite o~ Vftce of " 
drdeatH. 

SltbiJbOOIlC, r"t C!ll! (Jot oft be if;~miJl',5 tm~ ~t ;-: ;' rl) i~ r. 
tt)alell'tr Ileu"t(on~anll \llitl}tf)c ot~cr ~l\ti il ;;fm\!i: " Pt''',' 
er a drele croltiilß t~~ fG1mCr arke nt 1 t t~u; mtHCta;, 

€. 3. on 
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OfrLeVariadon. 
on l'f1aU !Je tbe tlrtt:tten palt. 

r!1)en fet tbr ~UdDJant of altitunt bitte t~e r.oint H. 
aneit i:1nH ff}tbJ tbc f'tB"'inün to Cl.'cfft tbc ~o;i~on at K. 
~G r~~u 'eou baue tbe eI~uatiol1 oftbt pole In!.) r .1). i· ru 
tlJrl"€ Ubout, ~l,n tbe tltte q'i}erioiun KA J. ßno {rom !( to 
D tb-e lV(jji~()ntan nitlaunce YO.b.1 ,wjici) ruttract'il front 
Kt l So.n" t~e CCl1ltcircle oftt,e l!?o~t} m t rl.'i'tctb tb' arhc 
DI.8y,D, ~, ~be »((faunce "ftbc al~ti1utbQfflJC 6,'11 iJb[cr,1 
nation from tbz ~ertoüm I. tD~ic~ tlillau:tce €DmpJl'e~ 
luitb tb2 bartattolt f'Oun~e iJ-ppon tb~ ln(frument ut tbc 
nl're elct1at~ol1 100,0,; 0'. ano oebuaeb fromtbe filme re, 
ftet~ I ~ ,b.:'. ID:.berefo,i 3\ C4\?, tbe tme ~critlian €l]Z1JJi:l~ 
tb' l~ole artU~e i. 1 I .,.~ to tbe 'GülellUlarbcs oft~~ ~@,,~! 
",,-heull ~eritltan l1)ebleD b~ t1]c ßeeble,antJ conre~uent~ 
ht tbc lHnrtatiol1 oft~t J.~~·olc I I .O.i· frum tf)e ,frH4t~ ( I) 

tlJe€att. 
Jrl tbis f1=smple tbt btclinafron h3 ruetrl\(t~1l from fb~ 

8.utl'O;ant,bwmfc tbe furmr is betwri!nr tbe €qumorti~ü 
anlf tije eleuattD pole,but itt~e CC!luinoatrd tDtte bcf~)1in 
ttl! elcuattll y)ole an~ tl)c ~unnry ~l)1l1~ rijitUI~ ~.oo aUt 
t~~ O"fclina:ti:Jtl t.o ttJt E.\.uan~a.llt, Sl\u wttt,; t~~;, nlrt!t~nc~ 

. '",KCIl 'oppon t~c teqninirtiilU wtfl) \1our (ompclrru~ P~O' 
C~D IlS in t!1e tomm' c;:nmptc. 

~:~erE: e~iln .. p!t!S tijat J br-uc tl)\.:wt'tJ, al'ltl f(leb liue (r, 
pcrime~tt!l to bti noonebppon t~c ~Iobe , art eD.ßcto 
bel: r.o.nCCiUttl ? antJ tbe l'cafßns beric mnnifeß:: bilttbe 
trut'O!lf tbe matter confilhtb in t~c (l;adncil't ~f t~e in· 
ffrmnrntrs .. antJ tbc ~~tJgrUc appUcatioll anti ~IHln1it1~;3f 
t~em 

3 ndgbtbtne lJ4Ueanl1e~eil tb~ ma11l1tt, ~ow1)ppon 
two obfcruattollß of tbe ~Utmt1~ ClCtl4ti:m in fo~cnacnc: 
Of afttmoonc, anO ilttferCl1cc cf tl)e ~,imuti)I1ßJ to talmI 
la te t~c}l)~tm~re~ mOlc CJ;lut1v.e bp tbc iltil1Jl~ (lf ~illne1$ 
a"~ oodril1c Qf fpericall1:tliangltS ~ but tg«t lt ts a \Jer r' 
(tbioUß lIMte ,1mb m! mtaniilg lS ratber to i~ue tbe 
lteaUn A p~oofc gf,b~ pleAfl\lmt ure oft~ere I;llitulilfionj 

. (\Ubtc~ 

1 4 .. 

Ofthe CompJ{le. 
lw~icb 1 ttinkt ] ~.mc futficntlic ba!Jm in tlle fo;mrr 
€b!pftfS) ttm to doie l;im nttüt tirCi \tlCtlJ fljC barD ,11;0 
lliünfuH P1iUtiCt Ormiliiiet~nmplf5.ßotl.'Jitbttimei'~J r,,: 
tbcfJtiff .. äior, ~früm~J l UJiU uJidlr Ce: DOW\1 t~e cro:tn~ 
al:!) rml\m~ cf t~c bo)ac,\ubicb:o t~if;. 

lt~e '~!Jmp~em,.nt.€l cf~Il '.tr tlJJo ~Iellatta ;t~,arc tWOJ 
flDrs cf rl frncncall tl'tjlll\3(C not l'~rt:mgl~. J.::. t):' [jn(l.h~ [1l! 

t~rdW') tmownc n~a; contiltltlDD &t t~c }Zcnit~,iß utum 
"~tbc Diffc!'tl1CC cf ti}; ~t~imutbcs Ol. U,uiaticl1G bi'POIl 
6), ir.tbullcnt, QUbercfo;e 1111 tba :.8, cf tbc .1-. ofH ~,;i,­
monra: !u< tbetl)irD ft~e (wbi,~ i:; Lbe arkt COtlll'l.ct,;ntltlS 
bdwwtc !i);; twe c(;ulltions) An~ tbc otbH r.tt!Jlc~ mate 
lI, giucit. 
$t~m t.:;uc pari anotllcr litte trialtlit;l ,w~crc t!H~ fi~C4 

art th~rctb~ firft,onc oftl)a fC .!~ralD comp!~lItfts ofdCt1:1' 
!lOIl : t~c ((tonn, t~e rute oftbc circte ßr Drdination, bc# 
tlurenc tbc ~un st tbe inal1nt oftbt ftlll1ß ~Icuation, ant) 
t~ elcu,.1ÜD Po{c.i!C~etbirD noe is an IIrkc oft~e ~eri" 
Dian beHncmt tbc zenitb anb t~e lBole : tD~itb ts t~e 
complentent oft~e clcuatiol1 oft~e ~ole,o~ latltune gft~e 
p14CC. 

~~c tw~ fira antS ara al1uaie$ giutn. ;ioJ ftntJiLtIJ 
tbe tbirD fine,it is nccclTJrie to knaUle tbc an!lc t~at tbe 
tiDo ginen uoes cßl1tainc, tD~t,~ iss tbc nitrercncc cf two 
anglelf, lIJ~areafone is an an!11e oft~c firn ~rianglc gi­
um, tbe otbel' ~11 clllglc co.ltainetJ !JctWeeilC tge IIrl\c ef 
t~e drele OfOtcltl1!lttoil,llnll tb~ t~iril noe oft bc Grit ~rt' 
angI~,tDbicf,} «ngle i1lbiuHrr.l~ founl:J, an\) bL'dn~ faUlltl1; 
anll (<<bararten frclt.1 t~c otl,er an(lle, oHbilt from it, tl)e 
Ditf(rCl1cctG t~e angle oft~i5 ot9r.r !!tl'1~.ut~[e: ,allD fil 
~auc \?QU in tl)C @i'bcrienll 1Criangtc t1lJü UDC~, ano t~c 
annle bl? t~e filme two ft~t9 ccntiiiilcn gtuzn • .lno i1~ tbe 
(lmc 18. oft~e fourtb of Rl!gioIDontltlUl t~e tbiro atJe i. 
faulltJ::, tb~ CO:llrbnmt ui~;r~ljf is tbe clcu;~ti;m of t~t 
\0olr. 

,\lnn fbz ~leu.lt'OI1 o(t~~ P.ll~, an~ g~,lüueiol1 ~r t~, 
\t+ ~Ui1lle 
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Ofthe Vanation 
~UI1 btinß giuen,t,efOurflJ ~apt,r t1}e1Det~ b~ anc Db~ 
rcruation,to fiADe tbc bariation oftbe .$reDle. 

Of the Pole of thc Mlgncs. 

Thc cight Chapter. 

Im 
Jueri teeuneo men bau, lungeb, an\) rer 'I" Down au trutb (grollno~o bpon rcpOJtt) 

v" ~" tbllttbemeriDtanCQl11IUontotbetnoleof 

I' 1J - ~u tbe 1uf)lIDJ~ tlJc ll'0le oftbe Magnes (tbat 
~ ~_~dj i.G tCl r,tr, wbere tbe ,$t'801' toutbeb \Ditl) 

-, t~e Magnes,ft)e1Drtb tbe pole of~ 1uJ~lb 
nircrtlt! )paaetb Ilt tbe llantJs oftbe Arorcs,OJ n«re tbere 
nbout,(but 3 fino bl1 great p~obabiUitl!,tbat It t1)oulO be fa 
tbc tmc11wllrDJ oftbare llantl!l.} jfrom w~icb meriDian 
at t~c'A::ores,] ."ount tbc bt'ßinntHg ofJ.L.ongttuDtS,anb 
ftnn our ~~ri!Sllll1 of London,to be from tbe f4Il1e,2. 3.b.i 
our lLatitUl)C 1111 befo~e faiD. p .0. pf. allti «J' bariattonof 
tbc <Iompas o~ .$reolc.J J .o.~.from tbe ßo)tb to tbe ralf-
1lJart .G. ßOUJ bpon tbeCe grountJg J (tilDe lJr catculatton, 
tbc pOle oftba M:,gncs , o~ tbe lntcrCcrtiö oftbe twa MJg~ 
nctirall IllCl'ibiimG, bjlan t~~ fuptrficic5 oftbc clu·tb,to bre 
from tb~l;)olt al·tll, 25 .ll.4f'. f in (oitgifu!Jc 180.0. tbat 
is to (ap, 2. 5 .~.44'.tn tbc fozmrr (ommon mertotan,on tte 
otbcr fioe cf t9" pole-. 

3t mal? b::ebn~lJi!(c t!)at fame ofron iuLU be lItrtrous 
(0 l\no\.D ~~e iu.W bo\11tbis Magnctical l ~o!c i.GfoUillJ auf, 
t~at ~O\l mal? apphc tbe enlt to Hkc purpofe beereatter. 
1t~crer~Je J t~QU~~t !i~JCto Cllt llobme tbc maillur oftl)c 
fo~mer ca!culati!lI1,lJr ~clpe oft~c \)~(linatigllS in tb' fi ~ 
gurc folloUJltlg, 

Example. 

L Et A.be tlJe Pole Artike.PEF.tht EquinoCl:ial.DAG. 
thc ccmmoll Mcrjdi~nof thc Pole Artik. and Pole of 

. trl (~ 

1 !t 6 

I 
J 

r 
I , 

, Of the Comp:lfle. 
lhc .A~agnes EA f th~ meridian tür London. 

LOI the .Uagnellc.lll meridi.ln of Londor. , 7; . for tht 
ptace ofLondon. HItht' quamltie (~r ehe Jll;k ofVan., ­
t;on ~t theende ofthe qu.drauts ßB ;lIId 131: C :bc lIlW ~ 

7' --,-
'\ 

\ 
.. '·1:" 

'~--, 
c.I 

fetlion of thc (wc; m<.gr.etical meridians CL and CN t wo 
(l!pdrants of the [aIde A!.1gnericall circJes, inr!ud 1I1~ l he 
3!ke LN the epmtity ofthc angleat C. PAl I! I hc ,~C:lJ1j_ 
mc1e of~ Merid l31l rrofsing rhe .,Magneticall /1! ..:ndwl of 
London In the~oiJlt O ,;tt ri"ht :tn"les. 

ö 0 
L'U'ake out tlc qUJdtamsIHK and fNK i;) {}llll chey 

tIoffc themfclues \Y1th thc qUoldrant OAK.1t cht' point K 
No'! ' 



III 

Ofthe Variation 
No w haue you }; SC :1 fpheric:111 triangle , two angler 

\" hereof, and the (onllnen containing lide of thern, llre 
"iueo ABC.I t.d. i.the angle ofvariation at Landon. 
~AC.I,Cd.30'.th: COill?!cment afthe angle DAE (the 
diff.:rence ofche Jongimdes) Co 2 righrangles. And thc 
ftde Aß.3 8.d. :S'.t:le cöp:emem ofthc:latitudeofLondö. 

Andin J fp:micJIl triJnglc:,nocrdl;angle, whofecwrJ 
angles ~m' giuen, ;md their cornm-:>n containioc-fide. thc 
other angl~ Jlld lides U10i1i b: kno'(yen,by the tt. ofthe 4 
onte~iorn')ntiious. 

Whcrdore the arke AC. the difhnce of ehe two p,)!es 
fil.llbe giuen,which is thc: thhg requJred. 
For as the figne of SH is to thc: figne ofHf,fo is the figna 
of'B A.to thc: figne of AO. &. thrce of thern bc:inggiuenJ 

thc 4,is found. 
'0.':)'. 11,15'. 3~.:8'- 6.S8'. 
BH Hl BA AO 

If I oooco.giuc 19 ;o9.-then 6HO!. giueth 11 13;. 

No\\! as AK is to AA(the fignes I meane) fo is KO to 
OI.but tbe three firn are known AK &: AH,by their cö . 
plement~,and KO ehe qUldrant.: [herefo!'c the + is giucn. 

83. Z'• SI·3 2 ', 90'0' .1'2"4'. 
KA HA KO 01 

If99::.6r ,giue78t97.-then rooooo.giueth 788j9. 
Andas BAisto BO. (checomplementofthearkeOl.laff 
foun('(;,) is AE , to EM. ehe quautitie of theangle BAO. 

3 8,::.8'. ~7.56'. 90.0'.. 8[,12 ' 
AB. BQ AE EM 

If 6:.: 20) .giue 6 [+7 f.-thcn Iooooo.giueth 9 8 8-:+ 

. So hauingEil1.18.cI·[2',the quantitieoftheangle BAO 
1 [ubflratCe thc fame from EG.lS6.d. lO'.thc quantitie of 
th(' wllole OI.Of;le B AC reLl MG'7i .d.I S'. the quantitieof 
Ehe angle CAG. cO thc which is eq~all thc opoficc angle 
f" ~D,Al1d as .A,.1?is co P :D.fo is Al\. to KN& 

4 8 

Ofthe Compllfe. 
9°.0', 7S.18'. 83,t'. 7j 41L 

AP P'D Al( KN 
Ir Icocco,~iue 967:.6.-tben 99'!61,giuctl'9601 I ':n 

fhecomplem:m ofwhicharke ·KN LSNt. t6.d.!~'.th(l 
quantitieoftheanglcABC.AndasNL, iHo Ne. [0 i~ 
AO to AC. Whcrefore I uy. 

6 ' 6 8' I ' ~ .14-. !. . ~5 --+4 • 
NL Ne AO AC 

Ih7954·giuc looooo.-then IZ 13 r.giueth4l41o , 

Wbich is thc dißance of the pole of tne Magncs trom 
tbc Pole artikc vpon tbc former Hipothcfts,the thing that 
Wal fought. Of 

1 0. 1 4 9 
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Orthe Variation 

Ofche point Refp cl\iut". 

The ninth Chapter. 

~ ~1:X " 'lning fl)ebJlI in tbc fo~mer f:baptt( J 

'\ \ t r:/J;!;T _ U~Ol1 tbe grounnCll tl)rrein Cpectften , t~& 
!~ :'. t_=.:::V ;1f~~PlIlCeDftbB polcoftbe $agl1fs bpontbe 
~ .:~~)I kRJI ~ll fupcrfims oftb~ cart~: t~m~ relletb no\U 
L~'~~';~~ ~o be ncdarco ortl)C pomt rcfptdltle, rubn' 
•. , ~ , =~ _ . lt Ilpuli) be, b-e tue nCID I'Jol'crtte founo of 

ttJc ncclining oWJe ß..:ttil~ J brcing at tl)ls platc fo~ Lon~ 
don ,7 ( .n.) o/.llg in tbc fO~IlIZi' trtatiCc br R.Norman. 

frtrll it ts to bt eon(iocrco,t~at aß tbe ~1i)lgneti,al me, 
dbial1~ Oll ,rolTc.t{)cmfcluc5 at tbeir pole LlgfJ,lC Ct'~dfictJ: 
fo notl)cir plaincg like\oiC~ erolf.: in Cl rig'l)t line , patTi"g 
b2 t~ CJli) pJle,anntbe 'l'nter ortbt tilrtb.l'i:bm p;otlU~ 
,inu a llraig:Jt linc in tbe m"gneti,aU plaine of J.ondan, 
tJedtning ((am tbc plainc oftl)c t)OJii0tl7I,O.; ,', 1u~erc, 
tbe f.ulli': OJtb ,rotTe tuit~ tlJc fO;lUcr eonlmon Cettion of tbc 
tbJo pl.llneg , tbncbr rcaronll}ouloe tbe pornt Li e fpctttuf 
beg, ztitbtcb interrert,on J finne ta be froln t~e 'l'ntcr of tbc 
nrt~ lOS 5 .1l1l1es(after tl)4t rate ar6e to il Dcgr:x tn tbe 
tquatO),auo:; 436,4" fo) tbe ~tmiOÜll1tdcr ort!Jc edrt~) 
aliO tbc t)tl'tllllC~ ort~c (Ilme (rom t~c a~tg oft~c wo;l!) 17 I 
lmle,. 

Forexlruptr. 

L Et the circl~s be as in the laG demonflr;.tion.th.:n (1J.11 
BCbethe diltanccofthe poleofthe I\hgncsfromthe 

Z~nith B. And Q... thecencerofrh:Elrth. ~A , die 
;1"i~ of the worlde , Qr: rhe common (elhon ol the 
.'fJgnetica!l playnes . 'BZ. the Irne ofthe Necdles Dc­
cl ioation Crl>lsjn~ the faid com;llon [eaion Jt R,( V\'hiclt ii 
the point RefpcCliue.)Q! a firaight hnc crofsing BZ. at 

. right 

1 5 0 

-

Ofthc Compatre. 

__ :B 

rightangles in 'X, QF. thedtthnet ~f thepaiut Refpee. 
time from (he: center ofrhe euth, RS.the dJ rl-.If1 ' C there .. 
otfrom ,he 4)[i~ ; {'nft it iS requiGre co knv l' C " 1(' 'f llllltity 
ofthearke Be, whilh.s thu> fou ud,.n thefigllcof l;e .on· 
gle ABC 1I ,d. 'f ' .huh vnto eh. figneofthe alke AC.'1. r 
(l'H', So hath the fi~ne ofthe angle BA C,I) 6 .d,3 8.1 

{whIch is ,,1 :me wJth the (i.~ne ofthe angte 'l~ AD.ehc dif.. 
(err(Jee ofLongitude ~3 .d. 3°'.)(0 the figne uf rhe o\rk BC 
wbich is 62.d, 46' .Now as QYiHO Qflo i~ ~ ro Q!\. 
But the three firJlare knowen (.tY,the felond rtght {Jgoc 
ofthe.nkeCr 9.d.4'· (the diffcrenccofthe Arh BT.7l, 
d,$o/,AndBC 62.d·i6.)liJen QCtheSelHidiarnetcr or 
~hote figlle,.md Q.X. thefee:ond right ligae ofche .. rILe 
~T. Whcrcfofc (l~t1tall be giucn b)'thc ..... ofthc fixt of 
Eudidr. . 

Bo,!~'. 90.0'. 
QY <lC 

15 1 



Ofthe Variation 
If,8'15'0 giue 100000 tbcn 31178. giüeth 3I !7t., 

SO haut I Qß. in fuch parts as thc Semicliamettr of the 
,~uth. Qi: is I ooooo.which (beeingreducedinto miles, 
lccountiog 3403 6., ~.for thefemidiamettr ofth~ carth )do 
biae 108+ miles ölnd : ~ .which isthe 41{lance ofthe parnt 
r~peaiue Rfrom thecentoroftheearrh Q.ypon thetor. 
ncr Hipochdis ohr.:; Vdrianon &dcclilU.tioQ orthe mag .. 
neticall uecdle, 

.A~aine)as ~ is to CY [0 is <t,R to RS wbercforc ~ 
and QLt bein 0" gi ucn as befort ,andCY thc Cign of the ark 
rAlikewiCeknowen RS ihalbc giuen. 

9~'~ z~404~ , 
Q..G cr ' Q.R . RS, 

IfIOOOOO.giuefHIo.-thcn 3I)'7Z.g1ucth 137°/. 

Which being in the partes ofthe liga.ci, I reduce. i~to 
mlles 35 befare Iod filld thc fame +70.nlltesJ~nd :: ' W,hlCh 
is the di{launce ofthe point refpelliue R from the axis of 
thc world Q...A.By tbc former Hypotbcfis. 

Thctetlth Cholptcr. 
Of thc applic~tion ofche variation, to thc vfcofN1W" 

gation. 
~=-:=. , ~Ot1 tbe ll)Jpotbeti, of~ pole of tbe ~a~' 
. . ~ ;s on tbB fupericies oft~e eartb, Intl t~c 
~ . .. potntltefpecttuf in t~e b3l)l!e t~ereof, ac-

1 ' O;Qinm to tbc f~mzr (altulltion., mille 
_ "infernD mlnl! plearilullt ,ondlllllUll. 

. c--- ot~ ro~ toe lonsltuOe ttatituneof piS"'. .ut I' toucbtnra t" point Kdpeetiue b1? tbc oe,~tafRJ 
attbc ~eeble,reeil1g ~f.t t, t~e tri ano onelt? tJ:Pmm.nt 
tbAt ~4tb biene nule orit, J unnat fnterre IIt'2 furtber 
m.ttert~ertof.t~!ntb!t \D~{cb 1 bluealrutJi ret Do\»n, 
llntitl b!Qbr~ra~t6an. (n Gt~ir plaul, w~e fin~. ~oi.Dc tf 
"\l~IQ" 
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Of the CompJ1Te. 
anti., (0) tbe1mriation ,if ittUere ~encrAU~ regular 

"nb (frtatne, ISS in Come parte tt&emet~ to be: (tbat i~ to 
(clie,from~cnte tUetttBarDe. to Meta Inco.~lita, Ncwcl 
found-lansl. Florida,IRb tbat part oftbe (olll1.t America) 
t\Jen migbft\Jere ",giuen IJ~ it ß~ncrnll rute!, (ammoni, 
DU! (0, t~e tCe ot .,$ftuiaation. 

SUD b~ttI'Cclme "pottJdisoftbe Floleortbcmagnes 
at 1! .44-' .from ttlc pole "ftbe lDo~IDe, tb' ßreatcll baria. 
tta. of111= jfUeb18 tn tbe <lequinomaU,llJouID lIc ( at 9 t) .D. 
IflAnßitu08) l5. 44', from .Rlo~t~ 10 eall, anuonfe­
qucntl, tlJe Ireatett bariatton in tbelDaralcll of 70 b. 
tlJoulb be(attbe l!..ongitute of I 28,"51'.) from-*o~t" tl 
ealS I .0.1 +'.anoin tbc meriDianot I 80.b,of longitutle 
l1etbHene tbc t\l)o~oles(t~e ~ole articKe J meane),tbe 
CuPPoCeo1Bole oftl}e Magnes,tjere o,oulO tve .$Qjt\J point 
Dftbe ntinle O.l compalTe nfpeltiRg bitl omn pole, U)el.u t,e 
fout~ ,anb tba rlJUtb point tbe ,*o.:t~ pole cf tbe wO.lIO. 

l5ut in ml! trauaile. to tbe .$o~b cllil partes, J ~ue 
founb tl)ts poßnon ot(1)e ~ag"ettei\U 1001c cleane rtutrll 
fco:roZ \Dbere a. tbe an~le of :.alarintion fram benee ~ att_ 
lUarDes in tbe paralell of 7 0.o.~!1II10 enereaf, anD grohq 

tuiotr )ttll ft camt to 8 1.0. I 4'. trom ~b;t~ tG eal't as lJe~ 
fo~e • .att~e 3.1anb Vaigats beingtnlongitubt from Lon­
don. 58.1'.1I1b in t~e fame~ilralellor70.t).\llbt"re,br tbe 
fQ:mer \t)tpot~cfü~Jt~e bariutioll fi)oulb b& 49.0,2:1' .from 

. jpo~tb to ~a(f·3nl1be tbe ~re'ole to bdrte 7. Dcgrtis trolll 
~Oftl) to tliJlletf • .anti tbe lttle ttf~tt 31 bclU~ fGunD Ul? DiuUfl 
ebferuations in (untl;v. otber l'laees of tbe ~att partu. 
wtbitl) obf~ruations mttlJ man\? mo)e tfJat ) bAue eiwfttJ 

. tD IIc Ulane, anti oarl-p plocure to be none Ül niuer! otbcr 
~untri,s, '31 referut, witbintent(iht bt polfible)toftntl 
6lme ~tpotbtfit; fo; tbe falninßof tbt~app.ilrant confu(e~ 
irrf~ularttie. . 

~t Rattsbona 0' RegeAsburg in B:tuaria, bdngitt laff, 
tUlle 48.1). p'~. in lonßituoc 36.D .. 20/.tu~trt)bl! t~e fo~c 
m.r PG(iCeon of t~effl4ßnet~JI ~o'e At 2 ). 0.44'. tb~ 
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OftheVariation 
1Elill'iiltiaI111J~ltiblJt 16,0.44', frem .. O~t\ ta ce 111. Ge; 
r.1rdus Mm:acor fauno t~e rame t8 be gnelfe I I,~ ISS J ;~' 
tl}erb,! ~i.15 pladng oft~e ~lg~eti'411lL'oleat 16,0. l'2 • 
frolll tlJt· @oleartike, bppon IJII obferuatlon. ~a~t at tbat 
~il1(~: UJIJic~ con6nmt~ t1)e retregrl!oe ql~hhe In tbe ba, 
rÜI lflufrom ~ence \ie.dlwiUDS,aI1 Ilfrmfalb. 

t:ioil ~icb llrange ullrietie,1 bllue bure plahtlr p:opore', 
to t;~ f 110 tbat tge Itarnee fo~t mig~t eonfiDer t~erof, sne 
fi),npuing tl)ttr wits,(ee mbit p~obil1.l1t eclu~e5 t grgunts 
tlJc1' (an alfißne fQ; tlJe fame. ;Jfo; conCiDermg ft reml~' 
i'l~lb Glh14ic6 (Oll1l:ant witbout alteratiö in rutr~ fcutrall 
P'lilc?,tbere is ~ope tt m~"2 betc~ucaD (uto met~ol) t rult. 

A !lew Inllrument for ehe Variation . 

1 S ~ 

·........-

Ofthe Compa(fe. 
Jnllrnmenf 1u~erein all (cru~lt orooulJts I1ntl tltred. t~af 
milbt grotus b)? otb~r t.15 qntte ßUO\?DtD. tl~btc~ brein; 
Il1ce fy;cldlte plnet' mit!) tbe nettsIe 'O~on tbe line of fout" 
an. ~g}t~,tulU (erne tult~out reml»uinß fo; a tuboIe Ilaie. 
obfcruation,tbe JnlltJ;onel-e beeing tarrtell .bout1u~tb 
t,e fiunne, to glue t~t Degi'itS of aiimutb 'Opon tbe In' 
tlrument bl! tb.1: ll)nowe oftbt line t_creof, anti is otber .. 
tulfe to bee tlfeb acco;oinß to tbe p~,rmpt rults Gf t~, fo;' 
"'er lnßrument. 

o fthe inconueniences and defefit'5 in fayling,and in de­
fcnpnon ofCoul1tries, cau[('d by the variation ofche 
CompJITe, 

T!Je elcuenth Chapter. 

~~~.ti~' J!l all ~ea -tlllrtrs ~tnzrall! .1ubicb Ire 
'kgm';«~0\ n.\aoe lDtttJouf ronfttJEration of t'8 barta, 
.~~ ( .. !-. :~ ' tlon,are (01U~lltt(D greaf trru" a~ cbn, 
" t' furton · jfo"tltlJer t'e partes tbuean CGl1' 
; ~~ , " tarncoJ nre frametJ to 4j1ree in tbtir 11m" 
D~~' ", .. :!iC tuDes br tbe fkale tbeuof, t UJ)elleo from 
~8 trat' eourfes tbat onr. plact braret., (rom anot~cr bt 
t~, ~gmpil(fefBJ elfe in (,tting tbe partes to agr~ in tbell' 
Du. cOl1rfes,tbcl? ~aut placel\ t~em in fatre latttuDel, 0; lljl 

b~i'i'D, o~ ouerllr~te~fO t~e true btllal1nce, bet\.Ueenfi 
tbem. . 

!ntbe 9f)arinei3ratsmabe foZ Newfoundland, tt, 
courft fet Downs from Silftc,to Cape RAfo i, Dut und!, 
lobteb ts fiJuntl to be Co fOJ our cammon fa\?Ung «:ompattr, 
iDbefc wieu are fd i " potnt from filozt~ to ceaa, notl 
1Dit~l1allbU1g S11lie belng in lahtnDe 50. lJ.. 1\?tt1e mo". 
Cape Ra!o in N e'.'1,foundJalld t, wunD (0 bcc but in 46.b. 
: ~bicbiJ 3"'; .letfe.-tbtn t~e latitun, of51111e. 

sto makt a Q)etu of rtfg~lnatton ortbi. erro1, raur" " * tlartation anD fdtlltJ of tbe 18iers in tbt( «:om, 
,atte)o: to sille a ltU~t "ft~t oitfcrrnte in lon2ItuOt,tbt, . ~ ~"U, 
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Ofthe Variation 
I):lr.e pltiett'lil1 tbc p!atagtiinlle ttmt rftilll nm1.ue fun1. of 
}LntituOr. , (omE U!luon tb~ Hnf cf ;Veut~ ann ßn~tl" anll 
fome ·otbl!i' ~i\Ui! phcen t!N fame bll)Oil tbe hnc If foo:tb 
~I)~t~eaa, anll ~GutlJ ~Olltl)tu!ß ( IJf~lltlre tbc pajllt ef 
tr.~ (tJIHilJi!e fiJe\.oet~ tt)e li'ots nl'trc!t l:t tblitlitac.) anb 
baue fllrmfl)til t\Je begrces.tbfnof agritabli: to t~e ,lLnt~. 
tUbcofCape!\Il(o: ani)b~ tbatmeane'bauc.bab'anou. 
bIt fiale oflt1titUll~1 OIU fo) tbe <lta!lrr coalb JI)e ott)eP:' t!l~ 

. tbat L'OleU .!l5ut ~OUl flt't'e t~; fame batb,bt'tll,e fr~m rrfo~ 
minßtt)e crr~ur;QJ~tuinfSan~belp~to.$amgatlon, ~ou 
nwt? eaftlr il1illJ~. 

5.)t~~rt! ,ta 4UOl!n~ t~at crrour ortbe blaerencif in lLnti, 
tune in tbnt 'oo-eaße nnn 'ccarre, baut beei) ~ompllad, 
1u~ofe wtHS "aue bcrnt fette Dvmtt~ blltJcr tba ,$o:t\) 
pO'Pnt, an~ t~reb~ fa\?Hng asta from Sll1ie,~aue falten 
to tbe jf}oft~warnrll afCape Ra(o ab out 5o.lugnet,anft 
in.latituDe neerc 49·1), . 

~ome atber baue breo m t~e rallttbOl!age to lIla,e a 
lJ.lt1nJu~ jflit \lpon tbdr rurling cOlll~alTe .wbicb ~be~ baus 
retltCDUtl) (rom time to time, as t~el! baue iDllg~b tbe ba. 
riation bat~ aHereb:b! bJblcb wal?,albclt tbel? ma~ rieme 
to kiepe tbemreluesnti:rtr tbe parillell, rtt tbe Canu in 
.$auinatian 1»o~kd~ tbe grttltdf cORfuriOR o~ aU at~er) C 
t~erefoJe i~to be 1rtterll! ahoHl1)eo. 

3n Gur 1Joj1agrt trom \Jence eall1.Uarbs to~. Nicholas 
in Ruffia,anb to·t~e Narue in Liuonia &c. ~be $Srtnc 
JMat.('l of tbc taanes are D6ftribeo b! our ~gmmon faittn; 
€ompall't,witl) tona~uation oft~e bartAtions at Drutr8 
places,tubtrtbv t~. true meriDians refo~meDll! fet bG1»n, 
kctl?nin~ from tbe .paraldl.elioian, ot t" ptat, bDe 
ulte«arie mitlen .$o~t\)\»araes, Intb araigbtm to tlj. 
Jtoutbwilroe, , .tontrllrle to t~t tcue foJme ahn nature . of 
menllian.. ß&1Qyd nottuttbllanbins , tl)at ittbt Itd 
_anCl bttl)trto knotu,n , to refo)l1l' tniNat,. tr, 
rours t~t .'lei _.ID ~"'QW' bI .'~ traup .. rlaCioA' 
',_Clvll!' 
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Ofche Gornpa{fec 
i'" nlboft tbtrc pll\Cf:J ftrm~ 1itrts tuell fo~ tt)ofe j~lI' 

maltion' , l?tt bl! mea:nu of tbc \:ariAhon::; J;lmfi!ltreo: 
tfJe ro~me of tbore (Dalles " Co Dt1l0 ;tCD from tb~ rrßl1t 
n,IPS (t O}oulne beare, bning l!!'Uctr n1;fcribrD tlPPO~l tlJc 
ßto'" D~ otl}6r1Dire in ptHine,llcco.Hling to t\Je true ~atltull,(' 
an~ \onllitubC:SiCbd \l1bm~A!I tbe N.l rue (bcctnS m Ji,~tl . 
tune 5 9.tI.!..anoin f,oltgitttnll from t~e qJcritlian cf Lon~ 
don l6.b.io'.)n)ouln be from~. NICholf: 9.n,4o '.in lö~ 
ßitltiJf to tl}etmfltwaroes (~ . Nicholas b~c:ing m l!..a~( 
tune 64.0.3 5'.anb i,n ,longituot;(romL?odon 35 ,n',50 .) 
3n t!Je (ailtn.~ 191af lt t! bJllugl)t to bte tu tl}emenntan cf 
CCotmog,lJrod ;(tubiCl) is in lat'tUl)~.94.tI,2 0', anl.'l in lon~ 
gitt\tlc from London 3 7 .D·4 5 ')\DbiclJlG 1,0 S 5 .to tbe fall· 
tJar'OD c!t~c m;rillinn of~. N1CholilS. 

lltto tl)e l\1cd(terrane;.n Sr~,ßntl in tbccol\ltel'l tbz~ccf, 
iDbcrein g:-~at reafon llpulo~, t~c pnfcrtetf l)ef~npflol'S 
oftbe \uoJIJt,fo~ tbat in tb.;,fc parttS lnm;; bent tbe reates 
"nD a~ows aftbc moll f"mou6 an"Ieill'ncll men in 1\11 a~ 
B(,f,W~ f~ 1ot\.Uit1)1lIlnoinll' in tbt m.lI'in~ }l)ldtS of tbore 
"artrG ~ gmll'~ errGurs ccmmlteD,fbJougb want ofkllow; 
lenge oftbe \llnation ., ann t~e tlre tbereot, in ~bic"b tl;e~ 
'aue not a,counftO gf 3 4.a~ 5 .tleßfitUrrOUr m t~c tatl~ 
CUi)e .~fplacts. . 

ji50t tbore befl'tts eft1)e latitubtl baae btnc btr~ hlell 
Il1fol-meD,b-e tbcf4mous antllrarncn Gerardus McrC3wr 
(wt)om:) bono, antl ttlreme as t~e 'biefe ~afmcgrapbtr 
Dtt~is titne)t&1 ~lJ 'ontuerf411 ~ap,\U~icbtlJollgb~ce 1Jal~Z 
ma~e mitl) raillng tincl,loebicatc'O to tbt tlfc ()f~t4mr, 
wetf.) \DSJ1t of confillerafion oftb= bariafion, t~e fame is 
mo~ fit fo, Cucb to b8~fltbe, as Rutil! in <tofmoßrapbie, b-e 
notn. aut1)ois bppon tbe lantlt, tbm to be bCeo in Jj1md­
pttln at tbe fca. 

Sltbtre .8 alCo iu~e fame bniurrfall ~llppt)nnD lint­
brife tn allotber moDerne ~apsoftbe ß.o~t~ partsofEu4 

rope. a gr'iJt fault, bp placlI1" tmo Wardl1ou{es bill/tunt 
tnetromtD.*rabouG 10 Q, tn longit"~c, 1ll~ere~5 

JI>z 111 
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Ofthe V~lriation 
,gtlCttl~ tbC:i~ art buf Olte tlJillg, ltitlJ no filet) btlIauntll be. 
tweenc tt}cm. :::bi.G .eno). ba tb graulen br t,lltll1g Ward. 

1 ' \1" haufeanlltl)c ~ea (off;~sJfrom t!JCllce to~. ~ICOlas .' JI-

gat~,alin tbe Ob &c. out cft~;: qi .\p cf of1l)4 1l.lo;tbr tm· 
uili!rr, ;W. Anthonie lenkll1[oilS biri icurner to ßogh.u • 
Pcr(iJ. ~c. Jn tne 1lJbicll ~ piaccl) tb.lt lJlJ,~1)cr cf tI)e ;Dflt 
((mn) ,wO fOl feme taulCl.l iumf \iO ftll U)H ~Gcni.u,qr\)r~ 
in tbAtrdcri~tlon1 tbm W;>rdhouf\: w~tt~ tl'l tn t\titlOC 
70,~.; al10 ,inlongitUl)Z from lOfli.hn '! 9 Q, tR1';)elrfo~c 
to aCColltpltil) tbc \ubelc bo~n( r oftlnt ClJit(l;, ~f~ \UdS (OJ' 
(Iln to fecke ti)!llC o cb~r Ilc(mption IO U)i!ne \\Ittf:) tt , an\) 
bIllte alS appcarctb tl}e \l11lP of U:aus MJgnus of t~c no;ttl 
\tountricß,\UbH~tn bt fonn!) likcinife WardhoufC , tut 
fcllfdrpltl(~oin latltuDe "beat 19,1), tao nmet)<! in longk 
tulle Al) mmb too lttt\e)tbr \uijtcu,altl)ougl) brm'\.il)t ta!~. e 
to be tb~ fdllle fptdftclJ in qyaüler Ienkinfons \-lHp, ~et 
l)e was conllraincD to fepcratt tbcm tbe faill eiffaunce of 
~ o.tI. in lcngttune (o~ to leaue t~rre fo mud) fuperfluJus 
ranKt) otbcr\Uif~ \}t ~Ol\ID ~al1f tl))uff tbe ~o~\tb p'irtes 
nf tl)or, ~ountrit~ tOßtatbtr, an!) (Ol1rOlln~etl t~e 1ubole 
beCeripUo". . . 

.anti albeit l)e I)ltl bai) t~e flltire fJthng plat, tf)at \ure 
bre fOJ tbole parts,l?ct lfbee bai) nct ll.noWen tbt fe(ret et­
fett oft~e taaridtionin tbe mauing tl}~reof)te mtgbt gaue 
fallen into tbc hue tlbfurDitte o~ wo ~{e. !5t1tofluofe (oans 
anb oftf)e lnunrJ) partes oft~1? (tountncs, Ruf ~',i.l,. Mur. 
couia, &,. J bdue malle a petftct ll'lat anO nefmptlon, blt 
mine ohmt erpnitnrc.in fut1D~tebol?llguanl) trau,nlcg~ 
IJotlJ b~ ~ea antlll.anb,too anti t'ro in tbart part», 1D~tcb J 
santto"erq~~icftieinA~1flo IS78. , 

lI5eal)~f! thefe allo IHH~ tmperfcetioms p,2llcretnng nf tbc 
aariatton,t~cre IG}Jd anotly-r inconUtß1rn<e, wbicb ßf~ 
unthmfl ~n"'~;:f:tb t~e fo~tncr enOlm~, attn tbdt t., t~e 
Diners plnrin~oft~Je ~iers, fiullto t~e .fit, oft~ ~Qnl" 

pa~~t'1)art eftufCdtinl ~ Wl'U, ~i1t~ (",r~o Ufelt 
,onftt~ 
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Of thi! Comp;liTe~ 
iOJtfu[lC:11 in 1) luill'ltiOit , Im!) in otbcr accolflltrlJ of _rtl 
ctluf(I:fo; \UlJen it tj r.ite • t~,tt frOllt [lieb 4 ~r.!l(I fill~~. to 
fucli! plitct,llt futll a (our(c , Ol tlt (ucb a pl'lc;; n,e 1ji)(Oi1C 
b)lQll [:i~!)C 4 vott1t ut e'lt .tolU~'(jrr·; JlH krt~ fl1t: Mt '~rli I 
lt ißf ':lluiUt tii lJ:r C::Ill .u.mlJfil , br tün;;t ..trLullltft tlw 
oHt;-',Htlcn \lJ.1~ m.ltu,'tu~~rrtlL~ iftiJr,HJim! ~al) lIot uene 
,;l\t~rrO f:'8m tUt J~ ..i;t!} pulmt !l~t~( ~ Ite, \Ub{c!; l t\lill)~ 
bIlD "'"'"t' bCliS aul' iTJ~Jr~'r)(bE'rt t.CII~tfl:J t)i;tJ uetut. .lUOt" 
o<~. . 

jt ~,}m:t!1 t~crCrillc alt r,.,n tl11t iu;n nult:? H yd(()~ 
~ra:1hidl dCrCif'lio,lS foHb~ 1)(c OmÜlÜi~, to t,:~i~ fpCcl t .} r 
i1l{l'er.j<ii·vr· un~; C~!uJ1all~lle UJ'}trl} tl}ertfJbrlrttltto:\~ 
are tmM I tl:l~ if tllcl! (1JI\ctt~ nallZ!J 111 {Gi; Ul! llttlt!J; lloulJ 
pa~fJ:lf l)itl~rri fett:5 ,t~-:~ on;;~no "clla ce aU tlJ~ ,\),wi.e. 
t.ief lmto ftl1l3 MHcrt,liltc ,:lnlJ ta ßtl.tZ It:lÜCZ oft~e f,ml~ 
In t1}m ~lat~ .all~ ""Ha nuke Cl !nltfllr~Q lltinfJ!C malt­
Ile b~ 1!J~lliI1Z tO~~4t~Er all ~.H'fftitS Qf oJfmUUOlll, 
notctJ,:lntt rt}'3;tG1CU'i t~~ PQrtt-l~; Iks alltl Sp.iIIimls IJIl~B 
liane, 111 com~cun ,ing t!Jer~ fll;tl) PMtcS of t~r, iuo,UJt, 
kJitb tbdr olun ~ tl!f(onms~, Ulttb:t1t COilU !~rat(()lt of ttJi: 
"uertl rOJtet; ur t~21~ucr 4l co:tt;Mll~G b~ w~tcIJ tbt~ teere 
nubC . 

.alfo it tntpo!tct~ all mlitfcrl, tDilotg , ß:l' oti)::rs IJ}! 
lubaC name rO~llcr , t~(lt I~all !Jitte bÜ·,:tliJI1S ill l~,lUigl~ 
non, to IOll1 ·! C~rl:' ,nf?~rtll! ta t/J: fcWit!J oft~.! W~tr' a' 
t"'~om~!tl; b1? brJtcb t~!t! l1Jtll hl!lc) tbltt~~ rAIR. 
C:omplttteb~ cJzreC.1l)llJent,fo t~e lil1u \lf~lJe ;; !,l \tllrOt 
Qat~t~ IlJlU tJft: t!nt Ü~ (0 Cl~ , thaf lt 1Jl' ort!,Hl~g 
ret fiJ:t:)t'o .lrÜ töli , t~ .tt ~ ~:HCJ.n} JtlI': \O.tIJ Jf, b l? m ::Jl'''' 
t~ec"rl)c W.1' '" .l 'Jt, . 

,al ~ r.t ;:t.t ,,:~:': !ll:t ~ in t1)i~ our 'G:ntrc~ ,tlC1!t ltnt;1) 
'ftl' relu~ß (·)11 't \;\tI; tu C'.tl g'I[;\{( lhiJl113 !ilb .$ l!t}!,l'" 
O)l5,'»~11J tbc -! nl.;.~ff:, uf)'C.:: UH ... .Ift fct >it : .. 1\ point 
fronl ;$o:tb to:;; .\ft 7 J I1t;4i1e t11 fl,~ ~~f.;rijJho~. tlJ ·lt 1 
ll}ltlanatEt to tr~ptt , t~. firne aiJr(~il~le tG tbt f"lO (;om. 
,a'~ ~i!~ WJaUI \tr.:t~{, Hü,e Ut:t '1JUt ~lt~ut(M (ano a(~ 

iL ~ {~ 
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Ofthl! VariatIOll 
Ca ;b~ (fj'sig'i)t Huct' in f.Dea ~ari)5), tf,~ f4.Jutli [l\i1'H'ctitib 
~bt1at ti)1' tOiJ~itle to mahe tbc Ilt fmpwlIl 'bcreof, but a \. 
~.l)i'I\? ~~tb re "e:.fue Qftbe lcuera l barinttcn~ OfcUCi;n.t ~'c 
tu~tl'~ ~bt f~nll: fi)IJu\1;\ b~ "bfcl·U~O. 

Tbe Twcl[eChapttY, 

~~~~~ ~ongtf tbe rutes 1no Jnll~um,"tej ro~ 
J~t\ uigaf1t1I1)all fl1eb art -uall1c ~ to ,fm all 
purpo(f)w~crin t~e tru8 meriDian tS ,tJ)C' 
fupporrD tD beginen b-e tbEl ~Cl,~netlcall 
j)ettlle, \uittout blt~ (Onn\)lrat~on crtb~ 

~~~dii'i:l iStariatiolt, t'o~ t~att~tr are aU Iifouni3tl1 
\!pOri tiMe fuppoQttol1~ . \l)~reb,!! i~ cOlm~letb to plln\; t~a ,: 
on~ tv!i\:had Coign~t of A ,ltwcrp.tn bt1l New lil{lrutbo.n 
(ilS: tee f~ar~ctb:t) ofthe ~olt excdlentalld nc';tfl .u) t: 
points of Nmlgac:on .. \l.l,berm be ~e\.l)tt~t~e ~l,km~ an!) 
1Jfeor. a Namicaii H~milpher~1 \UblC~ ~t ~e~m',db bdo~1.l 
ali D~~cr ~tt'\ ]ntlrl1ments,113 '\m~ c~1lnülN1 mjtlrcn . jf,,~ 
1uber~ttll!Je p,rtttlt)cfb \>11 it I tu ~iue tb~ tltU,1.tuJIl of tbe 
ll)ole ~ anO tbe ~OUlt anti int!ant oftb!.ttme of1b~ ~tl'tJ b~ 
all~ one 0~rtrltatiol1111 al1~ plam bCll1)U tbat) lt lU ur All 
Ilt\lH tbat blltb 1J~tbcrto ~W1C bren .1\' ,§Wen , tbe mallt 
hnlou) an\l1Jnfit (0) tbat purpofe : lt 16 atfo br rca(on cf 
tl,Je buiatlon not conft~tW) , meere flllre anO trrOnl 1 

oUI.fe, t~t true r@erillian ( \1lbtcl) istlje groun~r of~p.a 
pur pofe , a. farre to fc.lu n~ tbc tbingl! bee p;otUl~db to 
güte b-e t~~ C"llte,llt~c hkf m5~ 8' fd\?b ofaUot~~n"llru! 
mentes maOe 'oppon tbe f:!me ;roUiltlc,mbetptr t~f~ rrrttr 
(gj tbe fttl o~ InnlJ. , . 

St,be (,nne autboi in tbe 4.~bapt~r orbIs boohr, rnh'rlt 
tinlloff~thngbi10n1~e p~tntesor tbe <!'Comp.at ,rAf~b, 
tb4t in "~lil1iJ ~outb 0' Ji\o~~ ~~ lt}aU ?aA'e bll t~: pole' . ~ 
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or~he COmp.l(fe. · . 
of tbe "'O~lb, anb" l'Ept lmtltt' l'n i t~crit)fan)tUl ~ec 'amt 
ro tbt place from t»~cnce l)e firll nrputtD • .ann upon tce 
I'ofn(sof~ill ano tißeft Obt ott~e ~q!tilioai:tn, \J~c fI) 111 
fadt bnller a lParalcli, till !}ce rctnrnt to tbe plncc from 
llJbcnce fJt wmt. tollt in fililing 13p:m tbc po(itt of ~o,2tb' 
~ila,~e tlpll bercribe 4 rpiraU line indming tll?littl~ ilntl 
UtUe tolUartl. t'e lßole, ß!I in IJis acm;:,nllrattoll t~ercof 
'n t_e ramc <tbaptcr appearctb. ~utfo~ milllt ofbUt (I)n­
lloeration oft~e b4riation)~ifl r~lcii)renrons)iltlt) ll&nlon, 
flrattons,ann fucl) otber, ~(t~erto giucn fo~ litte purpcfcs 
are friuoleuB AnD raUe. 

fo) Ir be nina bis (,\iling b}? tbc 4:ompatre(is ornccrf, 
fitte iJe murt, beeing tbe oncHe ~nllrummt fo~ tbat pur~ 
pOft)it is l1lan(ftt{,tbat lUbttbtr ~u flUt ßOjtb o~ (antb, 
eilt! 0) t1~lhft , 0) b-e \tI~llt otbcr point (0 turr , tbe 
~omp4[e not rCfpcrting nlluates tbe 19o1t oft~e _o)lnJ 

nsbet fupporet~ > but rom~ oti}cr pointe o~ points DtaaUJlt 
from t~e fame, UJnlllclltJ ~tm t(cto~bingHe, \l,)bcrtb~ be. 
fI).,U ndt~~r hO;pl: tnbtr one ~triDian,nol bnber one pa, 
raldl oflaWubc, nCltber make fucb a fpirall Hne to tbc 
}BDle oftbe mOJloc,as ~t bcmonftratetb.lc}ts fdult in fct· 
fing tlQmnr ttlore rules tS fo mu,~ t~e grcattr ,tn H)at bt t 
nckno1utengd~ in tbc ,,~:~apter ur;;t brfoJc t~c \:Jartatioll 
nt Anrwe"rpc,tobtab~~< 9.b. (com Jrlo~tb to ,!;l(t ac(o~, 
t)tnß to Mm:atOl' p~fition,oft~e ~a!lneti(a\ l30tc, \1)bl(~ 
be ,~Iro ccmtlrm;:tb b'{! ~il~ ein nc C';Pfr(fltCt. 

l.511r it igemttb be bat~ foUol.mo t~at rJ;ccHmt ~al 
t,emJtitiiUl Pccrus NOTlim.tfpeti~llr COIlCHlIil1ß t~c fail 
hng ~~lon tbt points afetaß nnl3 mell,J;c; ~()n btsftrn 
"ootl~ of tbHltttS nll!) ]ntlrummts of .$,uignt~:Jn, rn ­
fOlut:) bhllrdf~ to '/,IllUC anG Otmonftrllte,tbat tn (ililmg 
(!to(l:;) ~*, if tlut il( t_t equinoaiaU, tbe courfe \s prri 
fo,mct li l' petttt;!.f ~reat tird,s,anb ~et btfccil>db a pa.~ 
raldl, ~ltt 'Qtnel_clttna~t ffl1nbt tvitl) t~ep~inctpte.G af 
etomdrl~ } 1 l'cfrrn tbr tabQcmtnt to tbc t~ptrt ~al 
"'nl"iid~l1J J f~~ tti, lake 41 a drcle lba\db~ "te 

~+. 'Hi1~': 
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:~ )t tllC \l . :i"l J_ 1. ~~1 : 1 

I' ; :I~~ ,)r(tra\i';~) t l~t1CS ; U.l~id, ill illl~o[ib!:. 
Jt ajJpeilr~t[) in U)e llil(OUrrl!tI) ;\t~~t,~:ltbllit4~ec:' 

r-;,..,r~ IHi1ttcr!J, tbat htc b~~ not.1 ri~ ~)t tU-cgmw:l of tbe 
llt1 (mG c.fflC -r:c in~Jat: in (lili~I::; (aomütü,g tqc [,une ta 
1\.0 \).1 ~\J~ p .Jlc \ij l t~uut :j1.,rt,ltL,m'j fo; if lJ~ na.o, b.z \!.lmllj 
HCHir t)cJil~ CI1~ll'i!O ltl fUl:!I/\ ]LlbClji:1t i) iT\1 ~c: ~!J:W!lt I!c~ 
r~,m'3l}W Il !Jrli!t "bfil,illtie (~:lt t~~ ~OIUP.ltr:: m Citcr'2e 

~i)"i13C1,llpUliJ lü : '\U t i),; ~~mtlLlI1J P~l&6 01' tl)~ \U'3~\O~ 
.11' tl,)t: pL)iu t ~ (lf .I1<J!f!) IU1) ~ouqi , ;1IH) 0l! t~, lIom '~ es Ih 
C 1ft dl\iJ :;a;l!, Cll :lF udll t~z \V:lJi1(J!1 t~i uerttwU anll 
(;:}!tli\J,ti.\H C .11t ,1:i\) ;jjCll,(bectl\!! tt Ilr~at drclc) .llf'l 
t' : t ur f:1i. \Ül'. C"it o~ l.;::t :11) t~cept 1:1 t~:i ~lUII\l)ctir.U, tt 
nJ'1u\~ p/rf~;ti1~ bur a p.U31dl. 

~tit~ (e b~t U.Il}CC(toJlI'JC. (lilt at~citt''l~ ,'J lU1 ~:! ::~ 
\illc~ ott{J~ -.t'Jmp .\u; 1);) <1lUuit» in Cltcrl? lVJ~IP :i rCPic' 
(;'nt are:tt ,h' ct ·~~ \It tbc U) ~JLt'3It!J) 9~ VJmteß of ~~ut~ 
iliu j;l-J~~~ tb~ rp~ ~l'ioi,l\1, a~i) t\)r l'iJlI1t5 Jf <4; :La ,aao ~.;lt 
the'lmtlcal1ctrct;;of<tl(t~nD ,~iil ·;il, CilC~ CilJrriiliS oti)c.t' 
at r'\l~t aIl3\~I.l, ,ltHJ liti~'Ulrl! of n)Z potnt.:'. (~lJc l6tlr~~~ 
wb~nof,g, ~eCJurc~~.; ~J:t1~il{(:: hßt~ ClIcr~ un~re Ic" r . 

mitb tbillt)ollipn , (J aa lJet'pm1)i,~lllml g~(cm'l't1!:~ 
!:;nt t~ cent'« tl)zrcof clt ri\l1)t AI16lU unh) t~c pl(l~n~ Gi 

t~ ("lT1'J, will,lli.D\(C' f~ll up.p;;a tot ce lIter tl( t~~ c.\rt~J 
lilO C.:l:lfel.!umtl'!! bu t~~ ~emtoialfi~tcr of a ~I'eu ol'dc) 
f(J t~ lt ~ .l.n~rer\l c u~r roJe ,n:Q:n?lLT~ bel C.Htcl)(t)efe,mdcl$ 
il'C rll~?,)r.;iJ t(l tl~~ C1CrlC,U ~bJlit \J)~tl) lt ,;mi) t~E; Utc\JJc Ilf 
eu:rit t~it11! illt:)~ 'u}J: ip.i, ro:p;cf';lltcl,b2 t~~ PO~t1tl'.!1 
t'.)ti'Cor) l:J itlicUJ,i' m I!~ i:J t cil: :;ie; : ~ ;t m f:l ll1l1 13 b\! t~. 
J:lIU1~(f;,tbt pJ\lltJ)f ~E) :mtiJ 'Ii\) J(l. ij ;tl) O,n~ll!, oermb~ 
(:rcat cll'\l :' ~cn~~llUt )\D_ ~tc~ a;r~t91 ~~Zn1)l~Jn~,a~l'3 t~c 
p ~li ~l(C~ ilfellli~ ~~~, 8tCWbugrut Clr~.c m t~,!: 
O':pillll.'tiilU 3:ah& : tn allltt~er plc\cU an~ ah~~, tj!lut~ 
litl~ii!ll, tl)~! ~er~ribz lJut @tr.\l;ts • anll~ r.uhn~ 1)!.'­
\l J !l "nie gt\)Z~ plJi~t of t~~" l,ill?,llfli, fI'~m an,i!t. pl,~ce. 
oc['i'~u~tl)-t\ iy;r,\t\ Im;!, at,gP~i1,;tJ t9C ,'l l\lllt lt m'lllct" 
wttb t~ .ß ~r\Q~ .l,l f .a:,~ ~~~"~~ m C,llhnjvppGn .t\Je . ,otnt. 
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Of the Compa1Te. 
pointl ofC~ft o~ nmt~(f,out "ft~e <lequinoctial,)tbc ß.o~tlJ 
point alÜl,ms ref?C,dtltg tbe po~c (tbe courfe prrfonrmetl) 
ll18aralBll ,ncco;DlIlg to t~e DllldUncc oft~c center oftbe 
€ompalfc f('oll1 t~e pille, g:;~e nUI1I1Cr tb~rcot l?OU mdp. 
percelue bl? t:lffntl1ß a fmatt tMo 0;' ~lirßin (lU mier at tbe 
pole cf d <!!)Iobe,o~ center of d circl~,\ulJieb Ilpll repJefent 
I mroueable ~eriDtlln to be carrien aa0utt1)~ globe o~ dr~ 
de,antJfi~e bpJI1 tac filme. a fm~ll jflie of 11 itell1pnlIe fo 
aj t1)~ lilie I)f ~outb I1nD ßo~tb be anfl.Derllble to tbe tb;to 
Gi 1.uter, anDtbe .$o~tb POint tbereb~ nll.JJaies refpcdtbe 
~OJtb pole: tben in ttiming tbe tb~iD abollt tbe <f'lolu: o~ 
Clrcle,1)pon tbe 10 oie ~~ center; iftbe center oftbc xlie be 
8ut of~be equtnod!lt n, (bdwame it anti tbe 100le ) albeit 
tbe pOlntes of~.l(t anti ~e1t, (rOmng tbe (ilmt linuno 
n~ooutable tlUrl bian at rigbt angles , tloe ß)e1.ue tbe \!!ter, 
t~cal! ~ill't,ilntl t1~ert bPpoll t~e GDlobe, \lJbicb is a Breit 
mcla, l?et m c,urll1gt~c farne JUle bpon tbe tb~iDO' ntOO~ 
ueable meriDian ab.out tbc pote O} center, rou ll)"'(\ll bl? 
t~c center of~b~ f<lnte jflie oefcribc hut J 19i1ralell aeco~, 
. btng to tbc tlillaunce tbereoffl'om tbs100le oftbe ~lobe 

QJ ccnt~r oftbc drcle,not bnhlte tbe drcular motioll of ~ 
~OJre ~ ntxl!ng in Cl ~tI) tnl)o tl)~uilJ bc trotte fo)t~ ß'raigbt 
H1 a rlgtt hm, l?e~ br.m~ rati,neo t~tlJt l.Je,mrz oftl,e iilOiU. 
ts f~;ceo to mll!:t~ 1)IS comfc m a mcle, w~ofe fcnlioinme' 
(er 111 tbc l~n~t~ uftl)e bl?ilm conttlillcn bttUJ~nc tbc bo)r~ 
anlltt)e tcnfer 3f VOllr mill OJ milpoll. . 

,anD agin tbc ~quinoctiall,tbe line of~amb nnn Jllott~ 
in tlJ~ \!::JmpJrre (bE fu? rofttiotl repJcfwting t~e ~ew 
an) t!C p~m!~1l to t~e a ris oft!)e cartb, ( \u~iCI) ia tt)e CClT1~ 
mon faction cf i411 t }C ;.iB'eriotiln plllincG,) anti the hnt of 
~affimn t;:a~ll, crO~I.tiJ t be farm J):i.s of ngbt 'lI1gl~s, 
re,,)cfentdlJ tbc 1:mttcal eall allt ~,:aeft) \.ublCb t1) tbe e::;. 
qUlnactt:\lI) ünagining to Dif(('110 from tbe CC:ltcr of thc 
~QmiJalfc II hnc,to fall perpclioüulM!ie, -\lilO fit n~~t ur; 
gieß Wlt!] tbcJri5 oft!)C 1.uo~lne : l.lJt)icb fi)albce at tl)e eeu ~ 
ter qft~e C~lrt\J) uno m f:liling <tatl fJ~ {,Iillhn bE t!Jc (om-

\l .t1Tr, 
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Ofthe Variation 
palt>!, tbc fttl('l~ineb perp'tttJicular line being eArieb abouf 
hJ(tb tbs fame(makiltg Ilhuates ri~bt angles tuttb tba a~, 
ie) fl);lU oef(rtbc tbe plilius oftbc ~qutnodidl, <Iequio.i# 
ftnnt from t~c t~olcSl gft~e WOj(tlt , an~ at rigbfangltll 
11litb t~~ a,;is: an'O tbc point oft)c fam, hncattbe "nter 
Dftbe ~ompalT~, t~e rtrcumference of tbe <tquinectial1. 
bpon ti}t fupcrftcies (lf tbe ~lm : ro bccing from tbc equf~ 
nGrtiaU on eittlel' fine, imllgining tbc 1m' of fout~ ano 
jflO)[() trf l?Jur ~tJtr,;ptlrrt, to rep~eftnt a{waitS tbc .a~fs 
Dftb~ ~ijJo~loc, uno to He ~\,lraleU tujtbtt~tbe ltne,of<talf 
ilt1t) t:~tdt Hmlt eroife t~e falne ari~ alwares at rißbt att­
ßlu : ,anti .cuppoing a fine to (aU from tbe center of l?our 
COlnp/1tTe to t~c a~i{J oftbe 1uo~toc,lUaIting rigl)t angl •• 
\ult~ f!le (alm ilriG. ln r:l~Hr.,g eafto; cme!t,tbntilna­
ginto line bccinll c&rrieO about unt~ tbc ~oll1pa1i'e (al, 
tonics at rtg~t allgl~' iuitb H)e il):l!3) llJall I)c(cribc t~e 
p!aine afa,p4rlllcU, eqmO.1lallt to tbt ~laine oft~e ~qut­
nottil111 , ann tbc point tpereot at t~e center of tbc \ttJnt~ 
paife, tbc drcull1fercnce oft~e paraletl \;pon tbc fuperfid' 
JS ottl)C fen : \u~i'b lJ,u,lic it tl)oulO b~ rep:cf;i1t~l)!J~ tbe 
POhUD of~!la t il'mtelt oftlJC compa1i'e, if tbc Une offolttb 
anD ßo~tb oftbe ft1mt, 1.uere l/)arilell ta tbe a):is or tbe 
1301es, as was lbpP4feo, but tt ta not. ,anti tberefoJe, as 
tbe~ bcchne Olle trom ~ otber jfG bott tbe bel'tieall drcle or 
<eafl 4nO '~ea !l}ewcD bp tbe ~ompafe,oecUntfrom t~e 
paraleI drele eucftt w~er,. 

!tbc annle of Wbfc\} oeeUnatioll ÜJ alWateS e~uall to 
tbe latituDc o(~eplace,o~ OU14unce oft~a @aralsllfrout 
Cbs equinlJctiall. . 

l5ut as 1 b:lUe alreao! ru1ficientl~ becLlreD, ~t (om~ 
palfellJetuet~ not alwaie.tb; iDole oftbe \llo,tllJc, butUi' 
riett) (rolli tb. f,m, biaerrell?,allb Ln f"tlingbeCnibett) elr­
de.s ""o1.Dingl~ WtJidJ tlJing,if PetrUIi NoOlus an~ tbe 
"'t't~at "lU: lDJitten of ßauigatton, t)dlJ iOllttly con!, 
IJe.rCD i"tbe tratt:lttongft~ttr rntes anlJ Jntlru'lltnte •• 
tpm iniß~t t~el? ~ilU~ bunemo)e lluiltleabls tQ t~e ure of 

. ~~ 

. . Of the Compaffe. 
... aaf«iflon,. but tbel? penciuina tlJc 'i«icultre o( tbc 
tlJing, anb tbat tf tUt~ ~atl Oealt tbnduitb,it bJouln _aue 
btferlte ouer-bJ~elme8 tlJ&ir ro;mn pla!Id~le ronceitrs, 
Ioitl) Pedro de M~dilla (bJboas ltappesutb \muing farne 
!~all f"fpitton cft~t matt~r, reafonetb bell darkl" tbat 
U rlJ net necelfilrte t~4t fueb an abfurblttc n' tbt tRaft.ti, 
Oll, lIJoulo bee abm~;D in fucl) «n enallem art a. ßlui, 
gation SB) tlJet ,aue all t~gfJt bei tg paft'e tt Gu,r bJit1t 
lien" •. mut 1 b~pe ~u'lJ asintsno b(ireaftcr to tu;tte GI 

,#a&n,atlGn, \lnll rtt~er frame tl)tir rnlt"p~ecept" 
an8 inttrument.,tuitb n~arD oflbe tnlllrilltten, 

U ~eel'ctn 31)1u, QJdu.D, 0) clre ,.r. 
t~8mrelut' oft,. tfaaaiie, Sbz, 

... CI:' nDnt," \Jn-
,~m.l,. 

FINIS. 
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DE 

H AVE N-
V I N D I N G. 

TOT LEYDEN, 

IN DE DRVCKERYE VAN PLANTJJN~ 
By CHRISTOFFEL VAN RAVELENGHIEN, 

Gefwmn d'lUltu der Vniutrjilt]f tot Lryden. 
c I~. I ":>. I c. 
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TAFEL DER NAELD­
W I I S I N G H E N. 

Ofiering.! Breede. Langde. 
tr. (~). . tr. 0), tr. (~. 

Een der Vlaemfche Eylanden Corvo. 0. 0. N 37. 0. 0. 0. 
Ver- OptVlaemfch Eylant Saneta Maria. 3 ~ 20. N 37. 0. 8. 20. 
groo- Neffens het Eylant Maio. 4· 55. N 15· 0. I I. 20. 
tende By t'Canarifche Eylant Palma. 6. 10. N 28. 30. 16. 20. 

Eerfie oofie- By Cabo de Roca by Lisbona. 10. 0. N 38 . 55 · 24· 3°· 
percx ring Het wefierlickfie van Yrlandt. 11. 0. N 52 • 8. 24. 12. 
opde Engelants eint. . 12. 40. N 50. 21. 28. 0. 
noort- ver_\Een mijl oofiwaert van Pleymouth. 13. 24· N 5°.18. 30. 0. 
fijde clee- ' By Timouth in zee. 12. 40. N 55· Q. 33. 0. 

nende Londen in Engelant. I I. 30. N 5 I. 24· 34. 6. 
oofie- Het voorlant van Engelant. I I I. 0. N SI. 8. 35. 40. 
ring Amfierdam. 9. 30. N 52. 20. 39· 30. 

Helmfhuy by wefien de Noortcaep 

Wefie­
ring. 

in Finmarck. I 0 . 0. 

Ver- Noortcaep in Finmarken. 10' 55· 
groo- Noorkin. 2. 0. 

Twee- tende Sint Michiel in Ruffia gena,emt Arch-
de wefte- angel. 12. 30. 
percx ring De zuyderlicke firaet van Vaygats. 24· 30. 
opde V Langenes in Nova Zembla. 25. 0. 

er-
no ort- I Willems Eylant by Nova Zembla. 33· 0. 

c ee-
fijde d f Yfhouck in Nova Zembla. 27· 0., 

nenft e l Het winterhuys in Nova Zembla. 26. 0. 
we e-
ring 
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N 60. 0. 

N 71. 25· 61. 30. 
N 71. 10. 63· 30. 

N 64· 54· 83· 30. 
N 69. 30. 103. 0. 
N 73. 20. 100. 30. 
N 75. 35 . 110. 0. 
N 77. 12. 120. 30. 
N 76. 0. 120. 30. 

I Ofiering· 1 Breede. Langde. 
Op 105. Spaenfche mijlen wefiwaert tr. (i). tr. 0). tr. (~. 

Ver- van Cabo SantAugufiin en Brafilie. 0. 0: z. ~ 0. 0. 
groo- By Cabo S. Augufiin in .Brafilia. 3. 10. Z.8. 30. 6. 0. 
tende Zuyt en noort met Cabo das Almas 

Eerfie oofie- in Guinea. 12. 15. Z.o. 0 . 29. 0. 

percx ring Noortweft wel foo noordelick vande 
op de V Eylanden van Trifian da Cuncha. 19. 0. Z. 31. 30. 30. 0. 

fi 'd c ee-
IJ e d voorfcreven Eylanden. 15. 0. nen e . Z. 3 I. 30. 36. 0. 
zuyt- 'ler- I Noortwefi wel foo wefielick vande 

fi 
Zuyt en noort met Cabo de Bona 

00 e-
. efperance. · 2. 30. Z. 35 · 30. 57. 0. 

rmg 

Ver­
Twee- groo­
de tende 
percx wefie­
opde ring 
zuyt-
fijde 
(uyt-
geno-
men 
Goa 
Co-
chin Ver-
en clee-
Can- nende 
tan) wefie-

ring 

Op 17. duytfche mijlen van Cabo 
das Aguillas oofiwaert. 

Ontrent 5. mijlen in zee vant lant 
Natal. 

Byde Baixos da India. 
Mofambique. 
Inden inwijck van S. · Auguftin m 

Madagafcar. 
Zuyt van Cabo Sant Romain. 
Inden inwijck van Anton Gil in Ma­

dagafcar. 
34. Duytfche mijlen zuytoofi van S. 

I Wefie­
ring. 

0. 0. 

4· 30. 
I I. 0 . 

I I. 0. 

13. 0 . 

16.0. 

15. 0. 

Brandaon. 22. 0 . 

Goa een vermaerde coopfiat in India. 15. 10. 

Cochin. 15. 0. 

25. Duytfche mijlen wefi ten noorden 
vande zuytwefihouckvanSamatra. 6. 0 . 

Bantan een coopfiadt in India. 4· 45. 
Het Eylant Lubock. 2. 25. 
De zuytwefihouck vant Eylant Balij. I. 30. 
De mont der Rivier van Cantan in 

China. 0. 0 . 

Bunam 46. Duytfche mijlen van het 
oofiende van lava na het oofien. 0. 0. 
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Z. 60. 0. 

Z. 33. 0. 66. 0. 

Z. 22. 0. 79. 30. 
Z. 14· 50. 81. 40. 

Z. 23· 30. 83. 0. 
I Z. 28. 0. 86. 20. 

Z. 16.20. 91. 0. 

Z. 19.20. II 0. 0. 
N 15. 30. 120. 0. 
N 9.45. 12I. 0. 

Z 5.28. 147. 0. 
Z 6.0. 150. 0. 
Z 6.10. 155.0. 
Z 8.4°. 157. 0. 

N 23- 0. 160. O. 

Z 160. O. 



Hoemen het noortjJunt en naeld­

vvyjing vzndt. 

H OE wel het vinden der naeldwijfing (daer af wy hier vooren dickwils 
ghefeyt hebben) an velen bekent is, nochtans fuHen wy daer af fchrij­

yen 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 t'rondt van tfelve papier in fijn 360. tr. beginnende 
ande naeldens noortpunt als hier onder het rondt A B C D, waer in de naelde 
beteykent is met AC, vaftghemaeCt wefende opt felve papier, Eis 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· + 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 40. tr. gheteyckent F, fulcx dat Ge E F, de fchaeu bediet, ende 
nemende alfdan de Sonnens hooghde, bevint die, by voorbeelt, van 25. tr. 
welcke hy, metfgaders de 40. tr. tot ghedachtnis opteyckent: Wachtende voorts 

(4) 
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foo lang na middach, tot dat de Son weerom ghedaelt is tot op de felve 
hooghde alfvooren van 25. tr. fal fien waer de fchaeu vant hangfnoer alfdan 
opt papier wijft, twelck fij, neem ick, 40. tr. over dander fijde, als an H, fulcx 

~H-~------------__ ~----------~~~. 

dat I E H, de fchaeu bediet. Dit foG fijnde, t'middel des boochs F H, als A, is 
tbegeerde noortpunt, ende want de naelde daer recht op wijft, foo en heeftfe 
in dat voorbeelt gheen wijcking, dan wijft recht noort. Maer foo inde voorf. 
ervaring na middach de fchaeu vant hangfnoer niet ghewesen en hadde 40 tr. 
over dander fijde van At maer by voorbeelt alleeneliek 20 tr. tot Kj In fulcken 
ghevalle deeltmen den booch F K; doende 60. tr. door tghedacht in tween an 
L, fulcx dat L F,. L K, eIck doen 30. tr. Twelck föo fijnde, Lift 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 had1e op L, dats 30. tr. van F, foo deeltmen den booch F L, 

(S) 
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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 bege erde naeldwijcking daer 
af, wefende ooftering van M tot 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 da er 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: ABC bediet een vierendeel ronts, ftaende rechthouckich opt 
rondt B D C E, ghedeelt in fijn 360. trappen, twelck het fichtemderfplat beteyckent, 
fijn middelpunt is F, waer op tvierendeelronts draeyen can, ende op dattet 
alfins rechthouckich blijft opt voorf. rondt B 0 D E, foo comt van deen en 
dander fijde een fteunfel, als van G tot by D en E, vaft ghemaeCl: an tvoorf. 
~ierendeelröts, om daer me te drayen. Voort iffer int randt B D C E een glas, 
en d~er 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 dan der 
360. tr. boven opt fichteinanderftont. Defen tuych is deur de vondt van Reyner 
Pieterfz. hanghende ghemaeCl: op twee verfcheyden affen, na de manier der 
zeecompaffen, op dat alfoo het rondt B D C E, inde beweginghen vant fchip 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 vereyfcht. 

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 nac, foo fwaer as van F na B, twelckmen weten can mits tvieren­
deelrondts af te nemen, ende te hanghen met G neerwaert an een draet, vaft 
gemaeCl: int middel van Be by F, ende alfdan falmen vande fwaerfte fijde 
fo veel af vijlen, tot dat de reghe1 Bein 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 at,om t'noortpunt en naeldwijfing te vinden, is dufdanich: 
Men begint, gelijck in deerfte wijfe, ettelicke uijren voor middach, draeyende 

. .H . · · · • • . 
••••• • • . . 

den tuych tot dat de naelde opt begin des ronts wijft, daer na keertmen het 
vierendeel rants foo lang herwaerts en derwaerts, tot dat de Son deur de 
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fichtgaetkens fchijnt: Twelck foo iijnde, men bevint, neem ick, dat den onderften 
cant of wijfer vant vierendeelronts, wijft int fichteinderfplat opden 40. trap, 
ende de hooghde der Son, die int vierendeelronts anghewefen wort van, neem 
ick, 25. tr. welcke men, mitfgaders de 40. 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 iichtgaetkens 
fchijnende, de na eIde weerom wijft opt begin des ronts: Twelck foo iijnde, 
t'middelfte punt des boochs int fichteinderfplat tuffchen deerfte en tweede 
ervaring, is tgefochte lloortpunt: Ende foo veel de naelde alfdandaer afwijckt, 
dats de begeerde naeldwijcking, gelijck int eerfte voorbeelt wat breeder van 
fulcx ghefeyt iso 

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 iij t'eertrijck foo na iso 

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 10. tr. inde tweede 15. tr. inde derde 2 ':; . tr. ende doende dergelijcke 
drie ervaringen op fulcke hooghden na middach, foo bevintmen hoe deen met 
dan der overcomt, ende alfmen aliins 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 voormiddachfche ervaring, 
en de laetfte namiddachfche, niet overcommen en fal mettet noorpunt gevon­
den deur de laetfte voormiddachfche ervaring, en deerfte namiddachfche, 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 naeldwijiing ver­
andert, ende daer op giffing maken, om trechte noortpunt en naeldwijiing met 
noch meerder fekerheyt te hebben. Tfelve canmen oock weten deur de 
naeldwijfing ghevonden op voorgaende daghen, ende die verleken mette 
wijiing des teghenwoordighen dachs. 
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