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of the COMPASS.

by

H. BENCKER, Capitaine de Frégate.

In the following bibliographic Index, we have grouped in chronological 

order, various data on the publications which cover the technique of the 
magnetic compass. The origin of this instrument, which is of primary im

portance to navigation, gave rise, especially in the second half of last century, 
to a very animated controversy of which we reproduce in the following 

pages the fundamental historical facts, together with some curious quota
tions which have now become classical. With reference to the long period 

during which the compass was only a rudimentary instrument, i.e. the two 

centuries from 1600 to 1800, we have confined our remarks to mentioning 
a few older usual treatises on navigation where the nautical properties of 

the magnetic compas are alluded to.

In connection with more recent times, when this interesting application 

of magnetism progressed to the great benefit of intercontinental relations, 

we have endeavoured to mention the fundamental works to which can be 
attributed the improvement and more adequate use of the compass, which, 

together with the log and the sounding apparatus, enables the navigator, 
wherever he may be on the oceans, to get his dead reckoning.

We have utilised, for this compilation, various extracts from the records 

of the Department of Nautical Instruments of the Hydrographic Office of 
the French Navy (prior to 1924), and also all the data placed at the disposal 

of the International Hydrographic Bureau by the Hydrographic Offices 

of its States Members, since the foundation of this Bureau in 1921.

In such a compilation, it is unavoidable that certain important works 

may have been overlooked. We apologise to our readers for these omissions 
and shall be very glad to receive the remarks of those who are interested 

in research of this kind, as technical catalogues on the matter are either 

lacking or far from complete.

To cover this restricted subject, we have not deemed it necessary to 

open several chapters. However, in order not to destroy the chronological 
order which is the most convenient whenever a research is effected, we have 

added to each of the special articles one of the following letters, which 
serves to distinguish them in the general nomenclature :



those works referring to the history of the compass are preceeded
by the letter .........................................................................  H

those works referring in a general way to navigation are preceeded
by the letter .........................................................................  N

those works referring to gyroscopic compasses are preceeded
by the letter ............................................... ......................... G

further, several works in connection with the radio compass are
marked ............................ ....................................................  W

DIVISION OF THE INDEX.

I. — Early history of the Magnetic Compas up to the year 1600.

II. — Development of the Magnetic Compass for 1600 to 1800.

III. — Improvement of the Magnetic Compasses etc. since 1800.

Monaco, 12th February 1941.



I

EARLY HISTORY OF THE MAGNETIC COMPASS 

UP TO THE YEAR 1600.

(2GOO B.C.) — From the work of Père J.B. Du Haldes “ Description géographique 
et historique, chronologique, politique et physique de FEmpire de la Chine 
et de la Tartarie Chinoise” 4 volumes, Paris 1735 (English translation 1738) ， the 
following statement appears with reference to Hoang Ti (about 2600 B.C.) giving 
battle to Tchi Yeou :

“ ".He perceiving- that thick fog saved the enemy from his pursuit and that the soldiers 
rambled out of the way and lost the course of the wind, made a carr which showed’em 
the four cardinal points. By this method he overtook Tchi Yeou, made him prisoner and 
put him to death. Some say there were engraved in this carr, on a plate, the characters 
or a rat and a horse, and underneath was placed a needle to determine the four parts of 
the world

(1100 B. C.) — It is recorded by Baron Alexander von Humboldt in his “ Kosmos”
Vol. V (Stuttgart 1849-1858) that in later vehicles, or “ magnetic waggons”，as 
they are called, a freely floating needle directed a small figure whose outstretched 
hand (fig. 1) always pointed towards the South. A waggon of this description called 
Fse-Nan (meaning indicator of the South) was presented to the ambassadors of 
Tonquin and 'Cochin China during the dynasty of the Tscheu (1100 B.C.) to guide 
them on their homeward journey over the vast plains which they would have to 
traverse.

Fig. i . — Fse-Nan (Magnetic Waggon),

It would therefore appear from these statements that the directive power of the 
magnet, or the use of the compass, was utilised at first to cross long stretches on land 
before being applied to sea navigation. However, it was later proved that these vehicles 
comprised solely a mechanical device to which magnetism was in no way applied.

(600 B. C.) — In accordance with Dr. JJ8. Kramer (lecture made to the Newcomen So
ciety, at Birmingham, on 2nd March 1932), the discovery of the magnet was made 
quite by chance about 600 B.C. by one of the Greeck tribes called the Magnetes, coming 
from Thessalia and residing in the province of Lydia in Asia Minor

Lucretius (95-53 B.C.) states in “ De natura rerum ” that the magnet attracts at 
a certain distance, that they induce magnetism in iron, and that they repel as well 
as attract.



(250 A. D.) —  It is supposed that the compass was first used at sea about the year 250. 
However there is a difference of opinion amongst historians as to when and where 

this took place.

IVth Century — Some persons state that the use of the magnetic needle was transmitted 
to Arabs and Persians, and from them to western navigators by Chinese mariners, 
who, as early as the 4th century, would have sailed on the Northern Indian Ocean. In 
such a way the use on this instrument would have reached the western populations 
about the tenth century. However, as, long after this epoch, Chinese navigation 
remained very primitive, it is difficult to credit the truth of this mode of transmission. 

Other statements maintain that western navigators first introduced the use of the 
magnetic needle to sea navigation, after learning from travellers the use made by the 

Chinese of this instrument for trips on land.

X Ith Century —  The Arab geographer El Edrisi, of Ceuta (1099-1164) mentions in Eu
ropean literature the polarity of the magnet.

1148 — The Norwegian historian Ara Frode, in his account of the discovery of Iceland, 
speaking of the trip made in the direction of this island by Flocki Vilgerdsson in 
868, states that

“ he took with him three trained ravens to serve as a guide... for in those times seamen 
bad no lodestone (leidarsteinn) in the northern countries”. t

The following articles show that the mariner’s compass was in general use at sea in 
western waters during the X llth  century.

1180-1187 — Alexander Neckam of St Albans (1157-1217) held a class in Paris at the 
foot of Mount Sainte Geneviève :— “ De Naturis rerum libri duo” (ed. Thomas 
Wright, London, 1863，p. 183) “ De utensilibus，， (Bt Boncompagni， Roma, 186¾ 
p. 103)，where he states :

“ Qui ergo munitam vult habere navem... tiabeat etiam acum jaculo superpositam; rotabitur 
enim et circumvolvetur donee cuspis acus respiciat septentrionem, sicque comprehendent 
quo tendere debeant nautae, cum Cynosura latet in aeris turbatione, quamvis ad occasum 
numquam tendat propter circuli brevitatem，，.

He adds in another publication (De Naturis rerum):

“ Nautae etiam mare leg*entes, cum beneíicium claritatis solis in tempore nubilo non 
sentiunt, aut etiam cum caligrine nocturnarum tenebrarum mundus obvolvîtur, et 
ignorant in quern mundi cardinem prora tendat, acum síve magnetem, inspiciunt, quae 
circulariter circumvolvitur utque dum, ejus motu cessante, cuspis ipsius septentrionalem 
plagam respiciat

He speaks of a needle carried on board ship, which being allowed to take its own 
position of repose shows the mariners their course when the pole star is hidden. 
Further he writes :

“ Mariners at sea, when, through cloudy weather in the day which hides the sun, or 
througrh the darkness of the nigrht, they lose the knowledge of the quarter of the world 
to which they are sailing, touch a needle with the magnet, which, will turn round till, 
on its motion ceasing, its point will toe directed towards the north”.

(W. Chappell, Nature, London 1876). 

1190-1205 —  The French poet Guiot de Provins (Hugue de Bercy) in “ La Bible
Guiot” (Paris, Bibliothèque Nationale, N° 
calamita, in the following manner ; it was a 
rinette” ou compagnon des marins》.

De notre Père l’Apostoile 
Youisisse qu’il semblast rétoile 
Qui ne se muet： moult bien la voient 
Li marinier qui s，i avoient;
Par cele estoile vont et viennent 
Et lor sens et lor voie tiennent;
Ils rappellent la Tresmontaine,

(Tramontaine)
Celle est attachié et certaine 
Toutes les autres se removent 
Et lor leus eschangent et movent 
Mais celle estoile ne se muet.

25405) defines the magnete or floatting 
pierre laide et brunette, appelée “ ma-

Un art font, qui mentir ne peut 
Par la veFtu de la mannète (marinière) 
Une pierre laide et brunète 
Où li fers volontiers se joint 
Ont： si esgarűent le droit point 
Puis qu，une aiguille l’ait toucMé 
Et en un festu l’ont fichié

En rêve la mettent sans plus 
Et li festu la tient dessus 
Puis se torne la pointe toute 
Contre l’estoile, si sans doute



Que jà por rien ne faussera, 
Et mariniers nul doutera.

Qułon ne voit estoile ne lune 
Donc font à r aiguille alumer 
Puis n，ont-il garde d’esgarer 
Contre l’éstoile va la pointe； 

Par ce sont li marinier cointe 
De la droite voie tenir.

Quand la mer est obscure et brune

C’est un art qui ne peut faillir.

Qui une aiguille de fer boute, 
bi qu’ele pert presque toute,
En un poi de liège, et l’atise 
A la pierre d’aimant bise.
S’en un vaissel plain d’yaue est mise 
Si que nus hors de la déboute,
Si tost (tout) comme Piaue s’aserise 
Car dous quel part la pointe vise 
La Tresmontaine est là sans doute.

(Lais inédits, by Francisque Michel, Paris, 1836),

•Through the magnet (la manette or l，amanière, radamant or l，iman)，an ugly brown 
stone to which iron turns of its own accord, mariners possess an art that cannot fail 
them. A needle touched by it, and floated by a stick on water, turns its point towards 
the pole-star, and a light being placed near the needle on dark nights, the proper course 
is know n . (B a r b a za n , Histoire littéraire de la France, Fabliaux I I，page 328).

Lorimer (1795) gives the following interpretation of the above in his work 
“ A Concise Essay on Magnetism” :

“ This same (the pole) star does not move, .
(and) they (tiue mariners) have an art which cannot deceive,
By the virtue of the magnet,
An ugly brownish stone,
To wüích Iron adheres of its own accord,
Then tney look for the right point,
And when they have touched a needle (on it)
And fixed it on a bit of straw,
Lengthwise in the middle, without more,
And the straw keeps it above;
Then ttïe point turns just 
Against the star undoubtedly.
When the night is dark and grloomy,
That you can see neither star nor mioon,
Then they bring a light to the needle,
Can they not then assure themselves
Of the situation of the star towards the point (of the needle) ?
By this the mariner is enabled 
To keep the proper course；
This is an art which cannot deceive •

From the above it will be gathered that the mariner’s compass in its earliest form 
consisted of a magnetic needle which was kept afloat in a basin of water by means 
of a straw, and was thought to derive its directional power from the pole star. Later 
the straw was dispensed with，by passing the needle through a piece of wood as shown 
in fig. 2, which depicts a magnetic needle of a date somewhere between 1185 and 1200.

Ca\amifa

Fig. 2.

Fig. 2. — Calamita (XHIth Century).



1218-1225 — Cardinal Jacques de Vitry bishop of Aeon in Palestine in his “ Histoire 
de Jérusalem” (Historia 0 rientalis) (Jacobi Vitriaco Aconensis Episcopi Historia 
Hierosolimitana) (cap, 89) speaks of the magnetic needle as “ most necessary for such 
as sail the sea

“ Acus ferrea, postquam adamantem contigerit, ad stellam septentrionem......  semper
convertitur； unde vaMe necessarius est navlgantibus in mari”.

— Vincent de Beauvais ( f  1264), a crusader contemporary of Vitry, states the 
adamant (lodestone) is found in Arabia and mentions a method of using a needle 
magnetized by it which is similar to that described by Kibdjaki ; he further specifies :

“ Angulus quidem ejus, cui virtus est attrahenűl ferrum, est ad « záron » iűest septentrio- 
nera； angulus autem oppositus ad « afon » ； id est meridiem”. (Speculum, Livre VIU, 
cap. IX). -

1242 —  Baïlak el Kibdjâki， in his “ Tresor des Marchands pour la connaissance 
des pierres”， written in Cairo in 1282 (Merchants，Treasure in the science of stones) 
states that at the time of his voyage from Tripoli to Alexandria (1242):

“ They say that the captains who navigate the Indian seas use, instead of the needle and 
splinter, a sort of fish made out of hallow Iron, which, when thrown into the water, 
swims upon the surface and points out the nortU and south with its head and tall (Kla
proth p. 57).

The magnet at the fish mouth 
turn”.

prenait la direction du Pôle Sud :— Mystère de la Créa-

F ig. Fish floats (X lIIth  Century).

Baïlak el Kibdjaki writes as follows :

“ When sailing* in the Syrian seas, when tüe night is so dark that no siar can be seen, 
the captains place a jar full or water in a spot protected from the wind. They throw 
tWcrełn a needle embedded in a wooden peg or in a calamo shaped like a cross. Then 
they take a magnet as large as the palm or the hand, plaœ their hands near the surface 
of the water and rotate them towards the rigrht, in such a way that the needle swerves 
on the surface of the water. They then suddenly remove their hands and the needle points 
south and north”. (Baïlak el Kibdjaki, according- to Klaproth),

1248 —  Huges de Bercy, monk at Cluny (Gniot de Provins) gives new details on cons- 
fruction of the magnetized needle, now supported on two floats in a glass cup.

1252-12&5 — Heinrich von Krolewitz — writes as follows ;—

“ So wollen wir tun, und das ist gut, 
Wie der Seefahrer tut,
Wenn er sich werrirt
Und dass sein Widerwind ihm wird,
Und dass die Nacht angeht
Und er der Sterne nicht sehet;
So kann er sieb nicht erregen bass,
Er giesset Wasser in ein Fass 
Und wirfet eine NaQel drein 
Und weiset ihr des Magneten Schein. 
Der Stein das Eisen zu sicht ziehet 
Und das ist gar wunderlich :

Dass sie sich dicke umedreht 
Und danne rechte besteht 
Zugegen dem Leitsterne.
Das sollen auch wir tun gerne 
Wenn wir irre gewesen.

Geht an unsere Frauen,
Die wir sollen schauen 
Wunderlich gerne 
Gleich dem Leitsterne 
Und an ihrem Sohn Christ, 
Der der wahre Mittag ist•”

In his encyclopaedia， 
the compass :

Livre dou Tresors ”，Brunetto Latini alludes thus
to

“ Por ce nagent li marinier a renseigne des 
taines, et les gens qui sont en Europe et es

estoiles qui i sont, que il appelent tramon- 
parties de deçà nagent à la tramontaine de



septentrion, et li autre nagent à cele de midi. Et qui n'en set la vérité, praigne une pierre 
d’aimant, et troverez que ele a ij faces l’une qui gist vers l，une tramontaine, et l’autre 
gist vers l’autre. Et a chacune des ij faces alie la pointe d’une aiguille vers cele tramon- 
taine à cui céle face gist. Et por ce seroient li marinier deceu, se il ne se preissent garde 
et porce que ces ij estoiles ne se muevent, avient il que les autres estoiles qui sont 
enqui entor ont plus petit cercle et les autres plus long ”•

He also gives the italian names, in use by mariners, of the points of the compass, 
which will henceforth replace the Roman and mediaeval names perpetuated by Isidore 

de Seville.

F ig. Brunetto Latini (1260). F ig . 5. 一  P. de Maricourt (1269),

1266-1267 — Roger Bacon in Opus majus and 
properties of the magnet, and states that if it 
is not due to the pole star, !but to the influence of the northern region of the heavens

Opus minus speaks in detail of 
swerves freely towards the poles,

the
this

8th Aug. 1269 —  Petrus Peregrinus de Maricourt in “ Epistola de Magnete”, written 
during the siege of Lucera in the Pouilles, (cf. the P. Timoteo Bertclli, Bolletino di 
Bibliografia… da B, Boncompagni, Roma, 1868) (edition P, Gasser, Augsburg, 1558, 
English translation Silvanus Phillips Thomson, London, 1902) (edition Dr. Silvanus 
P. Thomson, Proc. British Academy, Vol. I I，London 1906) gives the earliest unques
tionable description of a pivoted compass. (Fig. 5). He describes first an improved 
floating compass with fiducial line, a circle graduated with 90 degrees to each quadrant 
and provided with movable sights for taking bearings. He then describes a new compass 
with a needle thrust through a .pivoted axis, placed in a box with transparent cover, 
cross index of brass or silver, divided circle and an external “ rule ” provided with a 
sighting arm.

He speaks of an improvement in the magnetic needle. The magnet stone when placed

F ig. 6. — Pierre de Maricourt Card (1269).



in a small round box which floated on the water, always directed its point towards 
the north : this property was also apparent in an iron needle rubbed with the magnet 
and fixed on a tiny piece of wood or a straw placed in the water. He then describes :

‘‘ un instrument bien meilleur et d，un effet plus sûr: soit une boite ronde, « ad modum 
piscidis », de bois ou de cuivre, peu profonde, au couvercle transparent de cristal ou de 

verre： et mêmîe il vaudrait mieux que la boite toute entière fût transparente. Disposez 
au centre un petit pivot de cuivre ou d'argent percé de deux trous à angle droit. Par 
ces trous passeront une aig-uille de fer aimantée qui indiquera le nord et le sud, et une 
aig-uille d’argent ou de cuivre qui marquera simultanément l，est et rouest. Ces quatre 
points cardinaux seront portés sur le couvercle, et leurs intervalles gradués en 90 degrés,: 
une alidade transparente servira à mesurer les angles azimutaux. Tournez la boîte de 
façon que l’aiguille màrque le nord. Et ainsi vous vous dirigerez par terre ou par mer, 
vers les cités ou les lies, pourvu que leurs longitudes et leurs latitudes vous soient 
connues

Previously to 1269, Italian mariners used the floating magnet, called calamité, of the 
Amalfi pilots.

The poet Antonio le Panormita, of Palerme (1394-1471) writes in his “ History 
of the Kingdom of Naples ” : “ Prima dédit nautis usum magnetis Amalphis ”

(Flavius Blondus who alludes thereto in his “ Italia illustrata”, 1450, adds，how
ever, that the certainty of the origin is not known.

In 1511, Baptista Pio in his “ Commentary” repeats the opinion as to the inven
tion of the use of the magnet at Amalfi, as related by Flavius.

Gyraldus, writing in 1540 “ Libellus de re nautica”，misunderstanding this re
ference declared that this observation of the direction of the magnet to the poles had 
been handed down as discovered “ by a certain Flavius From this passage arose a 
legend, which took shape only in the 17th century, that the compass was invented in 
the year 1302 by a person to whom was given the fictitious name of Flavio Gioja, of 
Amalfi (P, Timoteo Bertelli - Studi stor ici intorno alla bussola nautica. Acad. Lincei, 
Roma, 1894).

F L A V J V ? S  C l  O J A

In this connection, Wm, Barlowe in 1597, had already remarked in his Naviga
tor's Supply”：

“ the lame tale of one Flavius at Amelphus，in this Kingdome of Naples, for to have 
devised it, is of very slender probabilities
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LEGEND :

Exterior circle : 12-wind Greek rose (Thimosthenes Illrd  century).
í Vitruve (ist century B.C.). 

Interior circle : 12 or 24-wind Latin rose < Suétone (69-141).
f Isidore de Seville (560-636).

In the centre : a) 16-rhumb Italian rose - Amalfi (XIVth century), 
b) Frankish rose (1536).

(Breusing - Flavio Gioja und der Schiff compass - Zeitsch. der Gesellsch. fur Erd' 
künde, Berlin, 1869).

(J.C. Husslein - Flavio Biondo als Geograph der Frühhumanismus, Würzburg，1901).

In the middle ages, the compass was called calamité，marinette, magnete，manete or 
needle. The word “ boussole ” is derived from the Italian “ bussola ” =  buxola, which 
means “ boîte de buis Thus the name of the container has been given to the contents. 

It was probably as a skilful maker of compass boxes that Flavio Gioja gained a 
name in the story of the compass. At the beginning of the XlVth century, Italian 
designers improved the ship’s compass by affixing to the pivoted needle a light card 
on which was painted the rose of the winds : “ Rosam chartáé rotundae inscriptam 
superadaptavit chalybi magnético，’.

1269 —  Pierre Adsiger, in a manuscript in the Leyden Library, speaks of the existence 
of the declination of the magnetic needle.

1272 — Raimon Lull of Majorca, in “ De contemplationew is well informed on the 
use of the magnet at sea. His work “ De virtute magnetis ” is a simple reproduction 
of Y Epistola by Pierre de Maricourt.

138*6 — Raimon Lull mentions the adoption of the Italian rose by Catalonian mariners. 
Previously the Greeks utilised the 12-rhumb wind-rose of Timosthene (Illrd  century) 
the Latins that of V itruveL “ De Architectura’，Würtsburg edition 1548 or of 
Suétone (69-141). Then the 24-rhumbs rose described by Archibishop Isidore de 
SÉviLLE (560636) in “ Etymologias ”• The 16-rhumb Italian rose only appeared in the 
middle of the 14th century with the Amalfi school. That covering 32 winds appeared 
in 1637 on a map of the Pizzigani brothers which has been kept in the Parma Library.
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Fig. 9.
Wind Rose 

Francesco degli Stabilt (1519).

Fig. 10.
Nicolaus de Nicolay Compass Rose 

(1560).

1294 — The ship’s inventory of the ship u St Nicolas” of Messina mentions, at this time, 
a “ bussola” used in conjunction with a “ aiguille de mer” (magnetic needle) carried 
by a reed: “ Calamita cum apparatibus suis et bussola de ligno” (Ch. de la R oncière 
- Un inventaire de bord en 1294, et les origines de la navigation hauturière. Ecole des 
Chartes, Paris).

1297 一  Klaproth admits that, prior to that date, there exists no original report concern
ing the use of a Chinese marine compass. Later on，these instruments, in China, were 
quite rudimentary and little used in Oriental navigation.

1300 —  Haukr Erlendsson in 1，“ Hanksbok ” (Colonization of Iceland) reproduces the 
following paragraph : “ Floki Vilgerdsson (on a journey to Iceland (circa 868) recently 
discovered) instituted a great sacrifice, and consecrated three trained ravens which 
should show him the way (to Iceland) ; for at that time no men sailing the high seas 
had any lodestones (leidarsteinn) up in northern lands，，. This paragraph was found 
in the lost manuscript of an earlier work 1148，of Styrmir Karason who died in

1245.

1308 —  According to the “ l’Arte general ultima ” of Ramon Lull, written at Pisa, 
the needle carried by a floater was still used at that time (Antonio Raymondo P asqual, 
Descubrimiento de la aguja nautica, Madrid, 1789).

1324 — Referring to the* rose and its adjunction to the magnetic needle, F. Da Buti (La 
Sfera) states that sailors use a compass in the middle of which is pivoted a wheel 
of light paper to turn on its pivot, on which wheel the needle is fixed and the star 
(wind rose) painted.

It was currently used at the time of the big discovery expeditions which were under
taken at the instigation of Don Henri le Navigateur of Portugal (1394-1460).

The following illustrations gives the equivalents, usually recognised, of the Italian and 
Latin terms for the Winds.

The Frankish rose (N.S.E.W.) for naming the points of the compass, was utilised as 
early as 1536 by Flemish navigators for the graduation of their compass cards, and 
this system was adopted shortly after by Spanish and Portuguese navigators. During 
the course of the XVIIth century, the use of colours and Italian initials was replaced 
by the Frankish notations which are still in general use. This notation became inter
national following the International Hydrographic Conference of 1932，which adopted 
common abbreviations for designating the various rhumbs in all nautical publications.
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“ Anno li navigranti uno « bussolo » ehe nel mezzo è un perno, in sul quale stà una rotella 
di carta leg-grieri, la quale g：ira in sul dicto perno
(E. Gelcich — L’infanzia della scienza nautica，Rivista Marittima, 1890).
(Le P. Pépin — Origines de la boussole marine, 1897).

1379 —  In the “ Inventory of the furniture of Charles V ”, King of France， the 
following items are mentioned :

N° 1988 “ Item, une aiguille de mer en un g estuy de cuivre”.
N° 2259 “ Item, une petite aigruyïle de mer à un estuy de cuir bouilly ”•
N° 2646 “ Item, une aiguille de mer d’argrent, pesant sans l'estuy, ung marc douze 

estellins obole
(Labarte, Paris, 1879).

1384 —  About this time, the rose sometimes appears drawn on the portulanos (Portulan de 
Pinelli). It did not, however, appear, on the first ones known (Carte Pisane, G. de 
-Cavignano, about 1300). Beginning in 1502 (Cantino map) the draugthsmen multiplied 
the roses, as if to set a seal upon their handiwork.

1391 ~  Chaucer in his “ Treatise on the Astrolabe ” states that the wind-rose was al
ready subdivided. He writes :

“ Now is thin Orisonte departed in xxiiii partiez by thi azymutz, in signification of 
xxiiii partiez of the world: all be it so that ship men rikne thilke partiez in xxxii，，.

(Skeat edition, Early Engiislî Text, Soc, 1872).

1420 — Nicolas de Conti, crosses the Indian Sea and states that the sailors use no com
pass thereon. On the other hand，Ludovico di Varthema says that around 1500，during 
his trip from Borneo to Java, use was made of the compass. (Travels, p. 31 and p. 

249).

1422 — Leonardo Dati (La Sfera) — Lo bussolo de la calamita (Nordenskjold, 
Periplus, Stockholm, 1897).

1492 — About this time, the North point, indicated in some of the oldest compass cards 
with a broad arrow-head or a spear, as well as with a T for Tramontano, gradually 
developed by a combination of these, into a fleur de Us, still universal, although it 
has been said that this sign was introduced by a manufacturer desirous of obtaining 
the protection of the Bourbons, in the person of Charles d，Anjou.

Another suggestion is that it represents a spear-shaped magnetic needle supported bet
ween two flat wooden floats such as was used in the early water compass, (fig. 13).



F ig. 12. 
Bússola (L. Dati 1422).

F ig. 13.
Needle with woden floats.

The earliest known wind-roses of the portulani or sailing charts of the Mediterranean 
pilots have almost invariably the eight principal points marked with the initials of the 
principal winds, Tramontano, Greco, Levante, Scirocco, Ostro, Africo (or Libeccio), 
Ponente and Maestro，or with a cross instead of L to mark the East point.

The cross at the East continued till about 1700.

Its origin, as a sign to mark the East, goes back to the world map included in the 
manuscript of Saint Isidore de Seville “ Itimologias ”，copied in 946, and belonging 
to the Monastry of San Miguel da Cagola (Spain).

1492 一  On the 13th September, of that year Christopher Coloumbus discovered the va
riation the needle swerving 6。to the west of the Polar Star.

“ En estedia, al comienzo de la noche，las agujas noruesteaban, y à la manana nordes- 
teaban algun ianto ”•

He noticed, later, that needles of various metals and makes, did not produce the same 
angles of deviation.

Variation., according to Saussure, was known by the Chinese as early as the 8th 
or at least the Xlth century. A Nuremberg sun dial, dating from 1451, and kept in 
the Innsbruck Museum, together with maps of Central Europe much prior to 1500, 
show this variation by the picture of a deviated needle, (fig. 14).

— The Variation - from a German Map 
(early XVth Century).

Bia.nco， published in 1436, gave the observed variations at

F ig. 14.

An Atlas of Andrea 
different places.

Joâo de Lisboâ， speaking of French and Genoese needles, states that

‘‘ nordestearem e noroestearem differentemente......  e porque os « antigos » nao sentiram
esta variação andavam mudando os ferros da agulha ferrados fora da flor de lis......，，.

I
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It would thus seem that, prior to the first trip of Christopher Columbus, variation 
was already known, as the lag of the needle was modified by the pilots in accordance 
with the Fleur de Lis.

In fact, in 1492, Columbus determined a line of no variation in the vicinity of the 
Azores, and, the same year, the Jesuit Father Acosta is said to have determined four 
others. The progressive change of variation, as he journeyed from East to West, 
appears to have induced Columbus to seek by this method a way of determining lon
gitude, which problem, since that time, has occupied the mind of many scientists and 
navigators.

— Orontius Finaeus — Margarita Philosophica - Argentoratum.

— Hermâo de Campos (impr.) — Regimento do Estrolabio e de Quadrante 
Tractado da spera do Mundo ■ Lisboa (fac simile, Munich, 1914),

Translation in Portuguese of the treatise of S a c r o b o s t o , 1488 “ Regimento or Manual 
of Munich”.

— Ludovico di Varthema, le Viateur “ Itinerário ” - Travels (1502-1-508) - 
Mentions the use of the compass in the East Indian seas. (Trans, J.JV. Jones, ed. the 
Rev. G,Pt Badger, Hakluyt Society 1863 - Translation /. Balarin de Raconis, Paris, 
1888).

— The cleric Giorgio Hartmann, of Bantberg (1489-1564)，during a stay in Rome, 
measured the Magnetic Variation with the object of constructing pocket sun-dials. He 
later continued this work in Nürnberg, and in March 1544, ,he forwarded his famous 
report to the Duke Albert of Prussia, wherein his operations are described. (G. Hell- 
mann “ Rara Magnética”, Berlin, 1898).

— Joâo de Lisboa — Libro de Marinharia - Tratado da agulha de Marear.-
(Edição Lisboa, 1903). At that time, the needles were composed of two iron pieces 
which the pilots magnetised from time to time with the pedra de cevar.

He describes in his book, a box with two fixed opening bored therein, which instru
ment the pilots of the Indian squadron are said to have used as compass for taking 
bearings.
João de Liäboa, in his. Livro de Marinharia, states that it is possible to determine 
the difference of longitude by the variation of the needle. This fact is also attributed 
either to Ruy Faleiro who had drawn up “ technical instructions” for Magellan’s 
trip (1517), or to a certain Felipe Guillen (1525)，“ boticário sevilhano” manufacturer 
of sun dials and of an azimuthal compass which utilises the shade of the sun and to 
which the Spanish cosmographer, Alonso de Santa Cruz (1539) alludes in his “ Libro 
de las longitudines，，(Sevilha, edition, 1921). This method “ por el nordestear o norues- 
tear del aguja de marear... se podia dar muy bien la longitud”.

Pedro Nunes (1537) and João de Castro (1538) had already implicitly condemned 
this method, which, however, was agáin propounded later by G. Mercator (1546) and 
William Bourne. (A Regiment for the Seay London, 1577).

— Petrus Apianus —  Cosmographicus Liber - Chap. XV ■ De Ventis • 
“ Organum viatorum (Horologium viatorum), quod vulgo Compassus d ic itur”.
(Gemma Frisius, Anvers, 1553，completavit).

— Felipe Guilen, manufacturer in Seville, was also, according to Alonso de Santa 
Cruz, the inventor of the first pelorus with dial divided into 3600 and metal pendulum 
which serves to determine the variation in conjunction with the compass. In 1535， 
Francisco Faleiro also invented an instrument for observing the sun azimuths, com
prising a graduated horizontal disk, in the centre of which the compass was placed. 
He indicates the method for determining the variation at the time of the sun’s transit 

through the meridian.

Simao d'Oliveira in his “ Arte de Navegar ” (Lisboa, 1606) describes an azimu
thal instrument perfected by Pedro Nunez in 1537, with “ balanças e caixa de agulha 
acostumada ” - that is, already fitted with suspended gimbals.



15®2 — Giovanni Quintino — Dei venti e della Bussola da navicari. 

1535 — Francisco Faleiro — Tratado del Esphera y del arte del marear
(fac simile，Joaquim Bensaude, Munich, 1915).

Seville

1535

1537

— Pierre Garcie diet Ferrande — Le grand Routtier, Pillotage et Encrage 
de iMer - (Poictier editions 1584，Rouen, 1589 & 1632).

— Pedro Nunez — Tratado da Sphera - Tratado em defensam da Carta de 
inarear - Tratado sobre certas duvidas da navegação - Coimbre (jac simile 
/• Bensaude, Munich, 1915). (1566 edition : Arte e Kationé Navigandi).

1538 — On the Sth of August, at Mozambique, Joâo de Castro is said to have registered 
for the first time the deviation of the needle, while utilising :—

“ o instrumento das sombras para verificar a variação das agulhas....... achei-as tào des
concertadas que isto me teve muito suspenso, até que entendi a causa, e foi un berço 
que estava no mesmo lugar, 0 ferro do qual chamava a si as agulhas e as fazia desvariar
desta maneira.......，，. (Roteiro de Lisboa a Goa — edition Andrade Corvo, Porto, 1843,
page 308).

This discovery would, therefore, have taken place a century prior to that attributed 
to Guillaume Denys (1666). This same João de Castro discovered in December 1538 
the local attraction which he attributed to the presence of a rock :—

“ de especie e natureza do manhete, a materra e composição ferrenha, e por esta causa 
atrairem para si o ferro da agulha desviando - 0 do seu natural lugar” (loc. cit. page 99).

1539 — Alonzo de Santa Cruz was the first to think of constructing charts of magnetic 
variation (Libro de las Longitudinés, Sevilha, 1550).

1545 — Pedro de Medina (1493-1567)，cosmographer of the Casa de Contratacion de las 
Indias, in his “ Arte de Navegar”，Valladolid (edition, Venice, 1557) (French trans
lation by Nicolai, of Dauphine, Lyons, 1554» 1576 and 1633). (Italian translation, V. 
Paletino, 1554 and 1609), denies, however, the existence of declination ; all variations 
were attributed to the weakness or age of the needles. On the contrary, Martin Cortes 
in his “ Brevo Compendio de la sphera y de la arte de navegar” (1556) believes in 
declination，but supposes that the needle always swerves towards the same spot in the 
sky. This idea had also been that of Columbus and Cardan (1501-1576) who believed 
that the needle pointed always towards the Polar Star; u ridiculous and impertinent 
belief” declared Père Fournier, in his “ Hydrographie” （1643).

1552 — Pedro de Medina — Regimiento de Navegacion, Sevilha.

1550-1560 — Ferdinandus Oliverius de Sancta Columba — Ars nautica, Aveiro.

1550 & 1572 — Alonso de Santa Cruz — Libro de las Longitudines，Sevilha, shows 
that “ a longitude variava com o nordestear e o noroestear das agulhas ”•

1556 — Martin Cortes in his “ Breve compendio de la sphera y de la arte de 
navegar ” believes in declination, but supposes that the needle always points towards 
the same spot in the sky, idea which Columbus also shares.

1573 — Pedro Nunes — (Petri Nonii Salaciensis). De arte atque ratione navi- 
gandi libri duo, Gonimbrice. Figura nautici instrumenti quod Hispani acum 
appellant.

1576 — Robert Norman, English sailor and instrument maker, was experimenting the 
balance of a compass card on its pivot with unmagnetised needles. On magnetizing the 
needles he found the balance upset, it sloping downwards towards the North. From 
this he was lead to the discovery of the dip of the needle, and his book contains a 
table of the declinations then known, due to Wiliam Burrough，who had tried to 
express them by a formula. (Philosoph. Transact 1738).

(The New Attractive, or Account of the First Invention of the Dipping Needle. See 
1721, Wm. Whiston).



1577 —  Simon Stevins (Reginaidus Petraeus) — “ Limeneuretika ” published by Hu
go de Groot, Leiden, describes a compass with azimuthal alidade. In 1597, Barlowe 
describes an alidade compass in “ The Navigator's Supply

The first pelorus attributed to Zamorano (1581) is cited in “ Arcano del Mare ” (1646) 
by Robert Dudleigh, Duke of Northumberland, who describes a more perfected ins
trument, comprising a portable tray fitted with a handle, with an alidade also with 
handle.

1580 — Although, Edw. Wright, at his time, proposed to add to the compass a movable 
alidade centered on the rose, this instrument was fitted for two more centuries with 
two fixed sights diametrically opposed and fixed on the edges of the portable box: it 
was, therefore, necessary, to turn the whole box in order to point in any direction 
with the sights. It was only about i860 that it became the general practice to fix 
the compass permanently on board, in the same was as the standard compass of the
British Navy. (Caillet, “ Traité de Navigation”, 4th edition,

1582 —  Gemma Frisius — Les Principes d，Astronomie et 
l，usage du Globe. (Translation Claude de Boissiere, Paris).

1584 —  Wm. Bourne — A regiment for the Sea - London. 

Describes a compass with three parallel needles ; he insists 
collating variation observations.

1868).

Cosmographie avec 

upon the necessity of

1584 —  Peter Appianus — “ Cosmographia ” - Antwerpen.

1586 — Richard Polter stated that various needles touched with different magnetic stones 
showed different declinations. The aim, therefore, was to obtain perfect needles which 
did not decline.

1588 —  Antony Ashley — The Mariner’s Mirrour.

1594 — John Davis — The Seaman’s Secrets.

1595 — Joâo Baptista Lavanha (1555-1625) — Cosmographo mor ■ Regimento 
Nautico - Lisbõa.

1596 — William Borough — A discourse on the Variation of the Compass or
Magnetical Needle - London.

1596 — Abraham Ortelius — “ Thesaurus geographicus recognitus et auctus ”
Antwerpiae, 1596, alludes as follows to the discovery of the compass by the Amalphi 
pilots :

“ Melphi hodie, ut puto, in Lucania - Ab huius urbis cive, Joanne Goia magnetis usum 
navigantibus traditum Anno 1300 putant”.

1597 —  W illiam Barlowe (Archdeacon of Salisbury) - “ Navigator’s Supply”, London, 
states that compasses of primitive description, not brought from the western countries, 
were employed in the East Indies. At that time, the iron of the magnet was shaped 
like a lozenged perimetre. (Magnetical Advertisements, London, 1616). He thus describes 
the compass at that time :

“ A round wooden bowl, closed above with glass； a pin fixed upright in the middle bears 
the fly-card. The magnetized needles are fixed to it below. The bowl hangs balanced 
horizontally in a brass ring, pivoted on another ring attached to the proper stand or 
“ pinnacle” fixed in the ship; thus the bowl levels itself to the plane of the horizon 
though the ship is tossed about in various directions by the waves* The needles are 
either two, with their ends brought together, or one of nearly oval form (PI. 1), with 
pointed ends which- performs its duty more surely and swiftly. The attachment of the 
needle, or needles; is such that on account of tho variation, artificers in different cities, 
connect in different ways the needle to the card. In the Mediterranean cities, the ma- 
Knetic iron is attached to the fly-card with its length parallel to the diameter through 

rose or lily, so that any place where there is no variation, the- true North and 
South points are shown by this diameter. In Dantzic, the Baltic Sea and the Belgian 
provinces, the needles are fixed 3/4 of a point to the east of the lily, in Russia the 
difference adopted is 2/3 of a point. Lastly compasses which are made in Seville， Lisbon, 
‘‘ Rapella ”， Bordeaux, Rouen and anywhere in England have an interval of 1/2 a point 
between the lily and the direction of the needles



1599

1600

— First declination tables, from the observations of Dutch navigators, acting under 
the orders of the Prince of Nassau. A series is found in Simon Stevin’s booklet, 
entitled “ Haven finding art”.

— Guilelmus Gilbertus (Dr. Wm. Gilbert, of Colchester) in his “ Physiologia 
nova de raagnete, magneticisque corporibus et de magno magnete tellure,
(English translation - Silvamis Phillips Thomson and others, London, 1900)- 

London (also 1663), asserts that : Marco Polo introduced the compass into Italy from 

the East in 1260. This assertion has since been refuted by Marco Polo’s historians 
(Sir H. Yule - Book of Marco Polo).

The work of Gilbert “ De Magnete”，is based on “ 199 magnetic experiences”. He 
.discovered and proved that the earth itself is a colossal natural magnetic needle, and 
invented thus the science of terrestrial magnetism and the real reason of the orien
tation of the magnetic needle.

Round albout 1600, Stevinus of Bruges (Simon Stevin) placed the fixed rose at 
the bottom of the box, below the needle, which practice was followed by the makers 
of Niiremberg in the 16th century (Limeneuretika).
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DEVELOPMENT OF THE MAGNETIC COMPASS 

FROM 1600 TO 1800.

—■ Joâo Bautista
de leste a oeste; 
those of Manoel 
nascer de Leste，

Lavaiiha, Cosmographer, drew up the Tabuas da largura urtiva 
first tables of the sun’s amplitude, which were followed in 1614 by 
de Figueiredo, intitled : ïaboa do apartamento do Sol ao 
prototype which was translated into French and covered the width

from the 45° to the 55。； in 1631，Le Tellier extended to 66° 1/2 of latitude.

— Pedro de Siria — Arte de la verdadera navegacion - En que sa trata de 
la machina del mundo, es a saber;... de las mareas； del Aguja de marear; 
del modo de hazer cartas de navegar: del uso delias: de la declination y 
rodeo, que communmente hazen los pilotos......  Valencia.

In this work he suggested the establishment of tables of magnetic variation. He attri
buted these variations of the compass to the fact that the magnetic poles does not 
coincide with the real pole which he places 4 to 5 degrees below.

— Guillaume le Nautonier, Sieur de Castelfranc-sur-Lot, en Languedoc — “ La 
Mécométrie de Leymant... Toulouse, ou Fart de trouver la longitude par la 
déclinaison de l’aimant.

This book which is based more on imagination than on accurate measurements, was 
refuted in 1611 by Dounod of Bar-le-Duć. *

— Joâo Bautista Lavanha — Roteiro de navegação da India e derrotas com
ha agulha ferrada debaixo da flor de lis e differensas delia...... Lisboa.

The earliest description of the Cardine (that is hinged or pivoted) for the suspension 

of the compas, erroneously attributed to Cardan (1501-1576).

The term binnacle, bittacle derives from the Portuguese abitacolo，to denote the housing 
enclosing the compas, probably originating with the Portuguese navigators.

— Manoel de Figueiredo — Hydrographia，Exame de Pilotos, variação d，a- 

gulha - Lisboa.

fcelieves that the needle can decline up to 22。，5，with 4 meridians of no variation.

— Paulus Merula (Paul van Merle) — Cosmographia generalis - Amsterdam.

— Simâo d’Oliveira in his “ Arte de Navegar” (Lisboa) states in what manner 
were manufactured the metal parts of the needle which generally numbered two.

“ se tomarão dois fios da aço űelgrados, limpios e todos eguais, os quais dobrados de 
mode que fiquem juntos nas pontas e largos no meio, se porâo as suas pontas debaixo 
do rumo de Norte Sul, graduando - os com um papel por Jôaixo, 0 que feito se tocarão 
na pedra de cevar * por este modo ”•
* (the “ lapis herculeu，’ of the Latins, the “ piedra iman，，of the Spaniards and the 
“ calamita” of the Italians).

— John Davis the Navigator - The Seamen’s Secrets. ■ (edition 1594).

Crescentius (Bartolomeo Crescenzio) “ Nautica Mediterranea，，•

He states that a needle in the shape of a V only slightly opened, does not decline.

— Luiz da Fonseca Coutinho — Arte de Agulha fixa, e do modo de saber 
por ela a longitud. - Sevilha.

— Everts Keteltas — Het Gebruyck der Naeld-Wiisinge tot dienste der Zee 
vaert - Amsterdam.

describes a portable compass with gimbal suspension which bears an alidade and gra
duated circle. '



N 1614 — Manoel de Figueiredo — Hydrographia, Exame de Pilotos....... etc. Lisboa.

1616 —  Wm. Barlowe — in his treatise “ Magnetical Advertisements” Tells us that 
at that time the compasses used by English mariners were yet of a very primitive 
description. He complains that :

“ the Compasses needle being the most admirable and useful instrument of the whole 
world, is both amongst ours and other nations for the most part, so bungerly and 
absurdly contrived, as nothing more ”,

For the needle he recommends the form of :

“ a true circle, having his Axis going out beyond the circle, at each end narrow and 
narrower, unto a reasonable sharpe point, and being pure steele as the circle it selfe 
is, having in the middest a convenient receptacle to place the capitell in ”•

1618-1619 — Diego Ramirez de Arellano draws up a chart of the Variations of the 
Needle. (Magellan Straits).

1622 — Edmund Gunther, discovered the change in declination in a same spot - confirm
ed by Professor Gellibrand in 1635 by comparison with the observations of Wm.

1623 — On board eleven Dutch vessels sailing together towards the East Indies, via South 
America, it was noticed that there was a big difference between the various compasses.

1625 — Samuel Purchas or Hakluytus Posthumus — His Pilgrimes.

N 1628 一  Antonio de Najera — Navegacion Especulativa y Practica, Reformadas 
Sus Reglas, y Tablas por las Observaciones de Ticho Bralie，com emienda de 
algunes Jerros essenciales - Lisboa.

1629 — Nicolaus Cabeus — Philosophia Magnética - Coloniae.

1631 — Jean Le Tellier — Le vray moyen de trouver la variation de Faymant 
par la Table des Amplitudes avec une observation sur le Bussole au lever 
ou au coucher du Soleil. - Dieppe.

1637 — Norwood —  Seaman，s Practice.

1643 — Père Georges Fournier, in his “ Hydrographie ” speaks of the installation on 
board of “ the binnacle or “ gésole”，a sort of cupboard placed at the base of the 
mizzen-mast and divided into three compartments : the m;ddle one used for the lantern, 
and the two others for the compasses, placed broadwise, in such a way that the 
steersman, on whatever side he stood, had a compass in his range of sight Above 
these instruments was placed the “ poudrier (sandglass) ou horloge” - Paris, (other 
edition in 1679).

Burrough,

F ig. 15. ~ ' Azimuth Compass according 
to Père G. Fournier (1643).

Fig. 16. — Ed. Hailey Azimuth 
Compass (1698).



1643 — Anastasius Kircher — Magnes sive de Arte Magnética - Köln.

1646 — Robert Dudleigh, Duke of Northumberland - “ Arcano del Mare ” - describes 
a pelorus with an azimuthal disc.

1650 — Bond — in his Seaman’s Kalendar said he had found a formula giving the 
declination for a stated place. He described it in 1676 in his publication “ The Longi
tude Found ” which was soon refuted, in 1678，by Beckborrow in “ The Longi
tude not found”.

16Ö9 — John Collins —  Navigation by the Mariners Plain Scale new plain’d，or 
A treatise of Geometrical and Arithmetical Navigation; wherein Sayling is 
performed in all the three Kindes by a right Line, and a Circle divided into 
equal parts - London.

1660 — John Newton —  Mathematical Elements in I I I  Parts - London - (with a 
chapter on variation of the compass) (avec un chapitre sur les variations du compas).

1661 — Riccioli — Geographia e Hydrographia reformatae - Bononiae.

16G5 — Andrew Wakely — The Mariner’s Compass Rectified : containing Tables 
shewing the True Hour of the Day, the Sun being upon any point of the Compass - 
London - (ist edition).

1666 — Antonio Maris Carneiro, Cosmographer — Roteiro da India Oriental，
compiled in view of certain differences which had been observed by him and other 
pilots, in the movements of the compass.

1666 — Guillaume Denys, Prêtre Pilote Hydrographe de S.M. — L，Art de Naviguer 
perfectionné par la cognoissance de la variation de l，aimant ou Traicté de 
la Variation de Faiguille aimantée - Dieppe. - (chez Nicolas du Bue).

He found that two compasses, placed in two different parts of a ship, did not coincide.

1673 — Don Lazaro de Flores — Arte de Navegar - La Havane.

1677 —  C.F. Millet Dechales — L'Art de naviguer - Paris.

Describes the metal parts of the compass in the shape of the sides of a lozenge.

1685 — Joachim d’Alence — Traité de Faiman - Amsterdam.

1686 — In the Mémoires de 1，Académie des Sciences, attention is drawn to the fact 
that the declination of the needle was quite different when placed in a copper or a 
wooden box.

1688 — Francisco de Seixas y Lovera — Theatro Naval Hydrographico de los 
Fluxos... y de las diferencias de las variaciones de la aguja de marear... 
Madrid - gives a table of the variations of the compass in all the known seas and 
countries of the world.

1698 —  Bouguer — Traité complet de Navigation - Paris - (edition 1753 et 1781).

1698-1700 —  Edmund Hailey was ordered by the King on board the “ Paramour Pink” 
for “ proceeding with her on an expedition to improve the longitude and the variations 
of the compass，’• He discovered the existence of the magnetic poles as apart from 
the true poles of the earth.

1700 — Edmund Hailey —  drew up, after his expedition, the first charts of Lines of 
Equal Variation.

However, during the 16th century, Portuguese navigators were in the habit of noting 
in their registers the variations of the needle, and it would appear that an Italian 
jesuit, Guilherme Bruno (or Borro) in the instructions to pilots which he wrote 
in Lisbon, drew up a chart of isogones prior to that of Hailey.
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Azimuths tripods.

1702 — Wm. Jones — A New Compendium of the Whole Art of Practical Navi* 
gátion - contains also the method of finding the variation of the compass).

1702 — Aubin — Dictionnaire de Marine - Article : Boussole ou Compas de 
Route... (çhez Pierre Brunei) - Amsterdam.

1705 — La Hire rejects needles in the shape of a ring，a shuttle or an arrow, and adds 
that those shaped like a lozenge “ are not worth much more when one of the sides 
loses its strength”.

1710 — Delisle collated from 8.000 to xo.ooo observations of variation dating back to 1534， 
and found a second line in the Indian Ocean of no variation. He thought that Hailey’s 
zero line in the Atlantic Ocean, which passed through the Bermudas in 1700，was 
the same as that which, in 1600,, passed by the Cape Agulhas, South-East of Cape of 
Good Hope, and which had given rise to the name of this famous Cape where, on the 
India road, the needle of the compass had a South-North direction.

1715 — Albrizzi Girolamo — Introduzione al l，Arte Nautica per uso de Piloti, e 
Capitani di Nave, e per il migliore Servizio de Commandanti sopra il Mare - 
Venezia

1716 — In connection with the divergencies of compasses, La Hire proposed to place them 
in marble boxes, as brass caused perturbations. It was said that “ the compasses used 
at sea are so ’rough-and-ready’ that it is a wonder they are relied upon for sailing 
a ship ” ; but it is true that “ one has nothing better or more convenient

1720 — P. Francisco da Costa — Arte de Navigar, Tratado da Hidrographia e 
Breve Tratado do Uso da Carta de Marear Globlosa e compasso triangular -
(Traduction portugaise de l)ouvrage Flamand de John Veen).

1720 —— Alfonso Costadau —— Traité historique et critique 
bussole ou du Cadran de Mer". Lyon.

Chap. XX. De la

1721 — Wm. Whiston — The Longitude and Latitute found by the Incïinatory 
or Dipping Needle, wherein the Laws of Magnetism are also discovered; 
together with Robert Norman’s Account of the First Invention of the Dipping 
Needle.



172,2 —  Graham discovered the diurnal change of the compass needle.

1727 — Radouay — Remarques sur la navigation -

Radouay complains of the faulty construction of compasses, the rose being stuck against 
the lozenge-shaped needle and sagging East or West where it has no support. Needles 
in the shape of a hollow large lozenge with thin sides had been tried，but in that 
case the magnetic axis was not fixed.

1729 — Petrus van Musschenbroek — De Magnete - Leiden.

1730 — Joseph Harris — A treatise of Navigation - London.

shows the peripheric graduation of the Rose in degrees from 0 to 90, for each quadrant.

1730 — Servington Savery of Chilston — Magnetical observations and Experiments
(Philosoph. Transaction R.S. Vol. 36 - London).

1731 — Bouguer, hydrographe du Roy au Havre-de-grace — De la méthode d，observer 
en mer la Déclinaison de la Boussole - Paris - pièce qui a remporté le prix 
proposé par l'Académie Royale des Sciences pour l’année 1731.

1733 — de la Condamine — Nouvelle manière d’observer en mer la déclinaison 
de l，aiguille aimantée (Mémoires Acad. R. des Sciences, Paris, 1735).

Describes a portable compass with sighting alidade fixed to the box.

1740 — Seller — Practical Navigation - (a former edition) (edition antérieure). 

describes an azimuthal compass with a square for observing variations.

1741 — G. Grimaldi — Dissertazione sopra al primo inventore della Bussola -
(Acad. Etrusca de Cortona, T. I I I，p. 195).

1744 — Mountaine & Dodson — draw a chart of Magnetic Variation (Royal Society, 
London), with a further edition in 1756，comprising tables based on the results of 
50.000 observations collated since Hailey’s chart in 1700 (Philosoph. Transact. Vol. 50, 
year 1757).

In 1765，M. Beilin, attached to the Dépôt des Plans de la Marine, in Paris, prepared 
a new edition of this publication accompanying “ Petit Atlas Maritime，，，adding in 
uniform fashion 10 1/2 to the values of 1756.

1744-1746 —  The French Academy proposed the magnet as a subject for prize essay.

1745 — Pedro Manuel Cedillo, Director of the Naval Academy at Cadiz — Tratado 
de la Cosmographia y Nautica - Cadiz.

(with numerous tables of Astronomical calculations),
(avec de nombreuses tables pour les calculs dyAstronomie).

1748 — Abondio Collina — Considerazioni Istoriche sopra l，origine délia Bussola 
nautica nelFEuropa e nelFAsia. - Faenza.

1759 —  Giovanni Pagnini, prof. d，Hydrographie à Malte — Trattato délia sfera ed 
introduzione alla navigazione per uso de piloti - Venezia.

1750 — Dr. Go wan Knight (John Smeaton) — A description of the Mariners’
Compass (Philosoph. Transact R.S. Vol. 46，London)

states that the needles of merchant ships were made of two pieces of steel bent in 
the middle and united in the shape of a rhombus，and proposed to substitute straight 
steel bars of small breadth, suspended edgewise and hardened throughout. He describes 
a pelorus compass fitted with a pivoted sight arm.

1750 —  Thomas Riley Blanckley — A Naval Expositor, London, 1750.

describes the Hanging Compass” and states that “ Flag officers are generally fur
nished with them to hang up in their great Cabins”.



1750 — Duhamel — seeks a way of perfecting the compass to prevent the needles being 
“ volage” (flighty) and invented the barbed damping for the rose-

1753— Bouguer —  Nouveau Traité de Navigation ■ Paris.

describes a way of rendering the rose immovable once the bearing is taken.

C,K. Lous of Copenhague described another method in 1773 in “ Tentamina ad 
Corapassum perficiendum，，. - Hafniae. '

— Elementi delFArte nautica, Livorno, translation oi the work of Pezenas, pro
fessor of hydrography at Marseilles.

1754

N 1755 

1757

N 1757

N 1766 

1766

~  Wm. Emerson — Navigation; or the Art of Sailing upon the Sea, London.

■1760 — T. Aepinus — Abhandlung über einige neue Verbesserungen der 
Magnetnadel und des Seekompasses - Hamburg.

— Jorge Juan — Compendio de Navegacion por el uso de los Cavalleros 
Guardias Marinas — Cadiz.

— S. Kotelnikow — De Commoda Acus declinatoriae suspensione disserta- 
tiuncula (Ac. Science, St Petersburg - Tome V III - 1761).

— Coubard et Lemonnier — Abrégé de Pilotage - Paris.

— Père Pézenas S.J., professeur d’hydrographie — Astronomie des Marins - 
Avignon.

describes an azimuthal compass, also described in the class on navigation held by 
Bezout for the marines in 1765.

1769 —  Wm. Falconer — An Universal Dictionary of the Marine etc... Gowin 
Knight’s Compass...... - London.

1769 — The Académie de Marine states that the copper in the boxes causes perturba
tions in the compasses.

1771 — In 1771，D'Après de Mannevillette effected researches ordered by the Académie 
Royale de Marine, and stated that, contrary to the usual practice，one should not 
place two compasses in the binnacle, one on either side of the central lantern, owing 
to their mutual perturbations. He noted that the sphere of activity of magnetic needles 
spreads sometimes over a distance of 12 feet “ although shut up in a box under glass”.

Lieutenant E. Fleurieu, in the report which he wrote in 1773 on his Voyage effectué 
en 1768-69 pour éprouver en mer les horloges marines mentions the important 
differences in the variations of needles, and adds : *

“ what can be expected from most of the needles placed in the compasses which the 
commion navigators employ ? When one has seen them, one can judge bow little faith 
can be attached to the observations made therewith，，•

He points out the “ singular mistake ” of M. Beilin regarding the uniformity which 
he attributes to the variations of magnetic declination. He also argues against the 
lack of convenience for sighting with the Variation Compass where :

“ one is obliged to move the whole instrument to seek the sun with the sighting vanes 
fixed in the box; the exterior, box measuring about one square foot, feels the effect of 
considerable rubbing and one is obliged to move it roughly，，.

He therefore proposes the manufacture of a new instrument suspended by a vertical 
pivot, which “ he submits to the judgment of Navigators ”，in order to take bearings 
in degrees on a large graduated circle, and no longer “ by simply designating that 
one of the 32. points of the compass to which the bearing refers ”• He seals with a 
better installation of the Steering Compass, and points out “ the danger there is in 
placing two compasses in the same binnacle, owing to the sailors fear that one of 
the compasses should fall asleep” (sluggish).



1773

1773

— Retail — Compass manufacturer during 20 years, at Hennebont’ for the Compa
gnie des Indes， uses red copper only, with the exception of brass.

— Christian Karl Lous — Tentamina ad Compassum perficiendum - Co
penhagen - counsels the use of needles made of several parallel bars equidistant 
from the centre of the rose, and fixed on a perpendicular wooden lath which bears 
the cap.

— The Académie de Marine obtains the direction and supervision of compass 
ing in France; dial works were installed at Brest. Previously the needles were

mak-
made

outside the port by a cutler.

1774 — C J. Phipps — Voyage towards the North Pole - 1773.

1774 — Van Swinden — Recherches sur la meilleure manière de fabriquer les 
aiguilles aimantées etc... - Paris.

Î 774 — Samuel Dunn — A new Epitome of Practical Navigation - London.

1776 "~  Lemonnier 一  Loix du Magnétisme - Paris.

He describes a new compass comprising four needles made up of thin blades 150 X
X i，5 mm” in accordance with the method of some Danish artists (Lous).

1777 — Coulomb, Capitaine au Corps Royal du Génie — Recherches sur la meil
leure manière de fabriquer les aiguilles aimantées... (Mémoires de Mathéma
tiques et de Physique - Tome IX  - Paris, 1780).

He studies, by the method of oscillations, the influence on magnetism of the shape 
and dimensions of the needle ; he finds that small multiple needles are more magnetic 
than the big needles.

1777 — The Science Academy in Paris proposes for the second time a prize with re
gard to the perfecting of the compass and the laws of variation.

1779 — De Gaulle, hydrographe du Havre — Nouveau Compas Azimuthal à ré
flexion - sorte d’instrument réunissent l ’octant à la boussole. - Le Hâvre.

He states that in the small vessels of the King, the two roses of the binnacle separated 
by the middle compartment, which is reserved to the light, are distant 15 to 18 inches 
from each other, and under these conditions, with needles measuring 6 inches 9 in 
length and 4 in width, and an agate cap, the inequalities reach 260. The Académie de 
Marine had researches effected in this connection, the results of which were commu
nicated to all the ports of the Kingdom.

1780 — J. Robertson — The Elements of Navigation - London.

1781 — Gaigneur — Le Pilote Instruit - Nantes.

It is he who counselled fixing the compass on a soft base “ for example on a hood 
or overcoat ”，in order to make it stable and to direct it from any part of the ship 
from where the star or point to be fixed can be easily seen.

1782 — Christian Carl Lous — Theorieen af Styrmands Konsten". Ki0benhavn.

1786

1787

— Francesco de Barreda — El Marinero instruido en el arte de navegar 
especulativo y practico - San Telmo，Sevilla.

— Lassale — Cours d’Hydrographie ou de Navigation,

He describes a .portable compass, fitted with a circular plate and 
attributed to Hailey (about 1750). This instrument is mentioned in 
tor” by Thomas Riley Blanckley, London, 1750, under the name of

a movable alidade 
“ A naval exposi- 
Azimuth-Compass.

1788 — Buffon — Histoire des Minéraux - Tome V, - insists once more on the 
“ mecometry ” based on the observation of the dip, when seeking longitudes, and gives 
voluminous tables in this connection.



1789

1790

1791

1793

1793

— Kenneth Me Culloch — An account of the new improved sea compasses 
London.

— Thos. Gregory — A plan of mathematical learning taught in the Royal 
Academy, Portsmouth.

— Gabriel Wright, maker at Islington, created a double-pivot compass, 
a device for immobilizing the needle.

一 J. Lalande — Abrégé de Navigation - Paris.

— Christian Karl Lous, maker at Copenhagen, places lathes under 
deaden the oscillations in the liquid placed in the bottom of the basin, 
rose.

and in 1796

the rose to 
beneath the

1795 — J. Lorimer — “ A concise Essay on Magnetism”.

25 June 1795 — Foundation of the Bureau des Longitudes, to which is also assigned the 
study of terrestrial magnetism at sea.

1796 — John Flavel — Navigation Spiritualized; or a New Compass for Seamen, 
consisting of XXXII Points ; of Pleasant Observations, Profitable Applica
tions, and Serious Reflections, all conducted with so many spiritual Poems - 
Newbury port (Mass).
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III

IMPROVEMENTS OF THE MAGNETIC COMPASS, etc... 

SINCE 1800.

1801-03 —  M. Flinders — Experiments on compass deviation made in H.M.S. “ Inves
tigator ’，in 1805 published on account of his discovery that deviation of the compass 
depended upon attractive bodies in the ship (Philosoph. Transact. Royal Society, 1805). 
Experiments verifying this discovery were afterwards made by him in 1812 on board 
5 ships commissioned by order of the Admiralty.

In 1810 he introduce the expression “ Swinging the ship，’.

Flinders suggested that the error, other than that caused by variation, and due to 
vertical iron stanchions or bolts of the planking of wooden ships at that time, could 
be entirely corrected by placing the compass in such a neutral position as to have the 
iron in the ship equally distributed before and abaft the binnacle ; but this being an 
inconvenient position in which to place the compass he placed upright vertical iron 
stanchions abaft the compass to neutralise the error.

1809 — D.A. Azuni — Dissertation sur l ’origine de la Boussole - Paris - (Edition 
originale， Firenze, 1795).

1813 — Francis Crow invented a liquid compass.

1814 — Rossel — Traité de Navigation de Bezout 1765.

1814 —  Matthew Flinders —  “ A voyage to Terra Australis ” undertaken for the 
purpose of completing the Discovery of that vast country in 1801-03，in H.M.S. “ In
vestigator ”，and subsequently in the “ Porpoise ” and “ Cumberland ” with an account 
of the Shipwreck of the “ Porpoise ’’，arrival of the “ Cumberland ” at Mauritius, and 
emprisonment of the Commander during six years and a half in that Island. Vol. ii, 
appx ii - Atlas.

1817 Bain — Essay on the Variation of the Compass - hdinburgh

1815-17 — Dr. Scoresby — Voyage au Groenland et au “ Spitzberg，， (Philosoph, 
Transact. 1819, “ Esk”). '

1818 — Wm. Scoresby — On the Anomaly in the Variation of the Magnetic Needle 
as observed on shipboard (Philosoph. Transact, London, 1819，p. 96).

Dr. Scoresby established the fact that the horizontal force of the compass needle 
decreased as the dip increased from the equator polewards. The practical applications 
of this discovery was later on worked out by Prof. Peter Barlow who introduced a 
method of compensation which was extensively used in wooden ships.

1819 — Christopher Hansteen — Untersuchungen über des Magnetismus der Erde
(uebersetz von P. Treschow Hmson) - iChristiania.

1819 — Edw. Sabine — On irregularities observed in the direction of the compass needle 
of H.M.S. “ Isabella” and “ Alexander”，in their late voyage of discovery, and caused 
by the attraction of the iron contained in the ship (Philosoph. Transac. Royal Society 
-1819，page 112).

1820 — Dr. Thomas Young — Magnetism of Ships • Computations for clearing 
the compass of the regular effect of a ships permanent attraction. (Brande's Quaterly 
Journal of Science, London, 1820, page 372).

1820 — P. Lecount —  On the Compass.



1820 — Prof. Peter Barlow, F.R.S. (cf. 1823-1824) — reported to the British Admiralty 
that half the compasses in the Navy were mere lumber and ought to be destroyed. 
He introduced a pattern having 4 or 5 parallel straight strips of magnetized steel 
fixed under the card - a form which remain the Standard Admiralty type until the 
introduction of the modern Thomson (Kelvin) compass in 1876. -

He experimented on the effects produced on the needle by a sphere — hollow or solid ~ * 
magnetized by the earth ; he proposed to correct the deviation by the action of a 
sphere or plate located by trial and error.

1828-1824 — Edw. Sabine — , Voyage of Parry and Ross to the discovery of the 
N.W. passage.

1821 — Henry Kater — On the best kind of Steel and form of a Compass needle 
(Philosop. Transat. London).

1823 — Peter Barlow — An Essay on Magnetic Attractions, and on the Laws of 
Terrestrial and Electro Magnetism (2nd Edition) ( ire édition 1820) (Edinburgh 
Philosop. Magoz. V - 1821, page 262).

1824 —  Peter Barlow —  Account of experiments made on board H.M. Ships Leven, 
Conway, and Griper, for correcting the Local Attraction of those Vessels.

1824 —  Prof. P. Barlow —  Essay on Magnetic attractions.^Correcting plate of soft 
iron).

1824 — Popular view of Mr. Barlow’s Discoveries. (Edinburgh. Phil Journal 1824).

1824 — M. Poisson —  Mathematical Theory of the Deviations of the Compass 
(5th Volume of the Memoirs of the Institute, Tome V, page 533).

1831

— F. Arago —  Sur les moyens de soustraire en mer les aiguilles de déclinai
son aux actions qu，exercent les masses de fer répandues dans les Bâtiments.
(Connaissance des Temps, 1827，p. 357).

~  J.C. Pillar —  Handleiding tot de beschouwende en werkdadige Stuur- 
mannskunst. • Leiden.

He describes the pinnule (of the alidade) with sighting wire.

H 1834 — J. Kalproth — Lettre à M. le Baron A. de Humboldt sur l ’invention de la 
boussole - Paris.

1835 — Captain E.J. Johnson, R.N. — Practical illustrations of the necessity for 
ascertaining the Deviations of the Compass - (other - autres editions 1847, 1852).

H 1835 — Yincenzio de Ritio —  Della colonna dei venti Formiana, e dell’antico 
bussole da navigare di Amalfi. (Fase. XV I - Annali Civili di Napoli, Vol. V III, 

P. 95).

183ö — Alex, de Humboldt — Examen critique de l’Histoire de la Géographie du 
Nouveau Continent et des progrès de F Astronomie nautique aux XVe et XV Ie 
Siècles - Paris.

1836 — Capt. EJ. Johnson — Report of Magnetic Experiments tried on board an 
Iron Steam Vessel.

1837 — Nautical Magazine - page 837.

1837-1840 — Admiralty Compass Committee (Adm.
Capt. Johnson, Mr. Christie, Général Sabine).

This Committee was appointed to deal with the 
compass in iron built ships were much larger errors were experienced as compared 
with wooden built ones.

Sir F. Beaufort, Sir James C. Ross, 

question of the deviations of the



1838 — M. Poisson — Mémoire sur les déviations de la boussole, produites par le 
fer des vaisseaux - (Memoir on the Deviations of the Compass caused by the 
Iron in a Vessel). (Mémoires de r Académie des Sciences, Paris, Tome XVI, page 
547 et Connaissance des Temps, 1841, page 113).

1839 — C. Guéprate — Problèmes d，Astronomie Nautique et de Navigation • 2 Vols. 
- Vade mecum du Marin - Brest.

1839 — Lieut. Colonel George Graydon — “ Celestrial Compass ” - Chelsea.

1839 — Sir George Biddell Airy (later Astronomer Royal) — Method and Practical 
Rules for correcting the Compass by permanent magnets and soft iron (Philos. 

Trans. 1839).

(Traduc. française M. Darondeau, 1842 - Annales Hydrograph；  Paris 1858).

1839 — Sir G.B. Airy —  Account of Experiments on Iron-built ships, instituted 
for the purpose of discovering a correction for the Deviation of the Compass 
produced by the Iron of the Ship. (Philosop. Transact. 1839).

1840 — Sir G.B. Airy — Results of Experiments on the Disturbance of the Com
pass on Iron-built ships.
These experiments resulted in Mr, Airy being able to separate the different causes of 
deviation affecting the compass of iron ships into three kinds. He introduced namely 
the expression “ quadrantal deviation ”，and he drew practical rules for their correc
tion with the aid of magnets and soft iron correctors in the shape of parallelipipedes 
or of sheeted cylinders.

Up to this time there had been but minor changes in the design of ships compasses 
to that described by Gilbert in 1600, with the exception that all nations had now 
adopted the original Italian method of fixing the needle in line with the North and 
South marking on the card.

The Admiralty Committee recommended certain improvements which resulted in the 
production of an Admiralty pattern compass. The bowl was made of copper or brass 
and the card was a thin disk of mica divided at the circumference into degrees with 
the 32 points marked inside the degree circle. The oval needle recommended by 
Gilbert was condemned and two or more pairs of parallel straight bars of flat clock 
spring substituted. Also a jewelled cap bearing on a fine point of iridium-osmium 
which would not rust was introduced.

1840 — E.J. Johnson — The Application of Native Alloy for the Pivots of Ma
gnetic Compasses.

by Ed. Sabine, especially 
three magnetic elements ;

1840-45 —

Expedition of the Erebus) Terror and Pagoda commanded 
in the southern oceans for the determination at sea of the 
and the discovery of the North Magnetic Pole by Captain James Clark Ross (1841).

1840-49 — Lieut.-Col. Edw. Sabine — Contributions to Terrestrial Magnetism.

1842 — Christopher Hansen — Disquisitiones de mutationibus, quas patitur mo
mentum acus magneticae - Christiania.

1842 — Admiralty Compass Committee (F. Beaufort, J.C. Ross, E.J. Johnson, Mr. 
Christie, Edw. Sabine). (Cf. Practical Rules... etc. 1845).

1842 — E.J. Johnson — On placing compasses on board Iron-ships - London.

1843 — Wm. Walker — The Magnetism of Ships and the Mariners Compass - 
Plymouth.

1844 — E. Dent — On the Patent Azimuth and Steering Compass.



H 1844 —  Edouard Biot —  Note sur la direction de l’aiguille aimantée
" (C,R. Acad. Sciences, Paris, X IX ，1844, p. 822).

1845 ~ ■ Adm. Compass Committee —  Practical Rules for ascertaining 
viations of the Compass which are caused by the Iron in a Ship - 
tions : 1851, 1855，1862, 1868, 1879, 1899 and Supplement 1855. etc.

en Chine.

those De- 
Other edi-

H 1846 — Reinaud —  Relation des voyages faits par les Arabes dans le IXme Siècle 
- Paris.

1846 — (Philosophical Transactions - London, page 347.

1847 —  E J . Johnson —  Practical illustrations of the necessity for ascertaining 
the Deviations of the Compass, London (edition 1852).

1849 —  Edw. Sabine —  Directions for the Use of a small apparatus to be em
ployed with a Ship’s Standard Compass for the purpose of ascertaining at 
any time, whether at sea or in harbour, the changing part of the deviation 
in the-pointing of the Compass occasioned by the Ship，s iron; or that part 
of the deviation which is usually different in different parts of the Globe. 

London, Edition 1857 ( Principe des déflecteurs). (Principle of the deflect or}•

1849 — John Ross — On the deviation of the Mariners Compass.

1849 — Lamont — Handbuch des Erd-Magnetismus - Berlin.

H 1849 — Santarém — Essai sur l’Histoire de la Cosmographie et de la Cartogra
phie pendant le Moyen Age. - Paris.

H 1849-1858 — Baron Alex, de Humboldt —  “ Kosmos，’ - Stuttgart.

1849 — J.F.W. Herschel — Admiralty Manual of Scientific Enquiry •
1849，2nd edition 1851，3rd edition 1859, 4th edition 1871. (Rev. Robert 
edition 1886.

1850 —— Dent —— Stormcompass - London.

ist Edition 
Main), Sth

1852

1852

G 1852 

H 1852

H 1852

1853

— Archibald Smith —  Instructions for the Construction of the best Table 
of the Deviations of a Ship’s Compass, from 丨Deviations observed on 4，8，16 
or 32 points. (Another edition 1851) (Mechanical Correction of the Deviation).

Captain Johnson — On placing Compasses on board Iron-ships.

— Captain Johnson, R.N. — On the Deviations of the Compass, Practical 
Illustrations (2nd Edition).

— L. Foucault — Sur une nouvelle démonstration expérimentale du mou
vement de la Terre... (C.R. Acad. Sc., Paris, 35 pp. 421-427).

— Vicomte de Santarem — Essai sur l’histoire de la cosmographie et de la 
cartograpie pendant le Moyen Age, 3 Vol., Paris.

— Joachim Lelewel —— Géographie du Moyen-Age - Bruxelles.

— Paul Cameron — The Variation and Deviation of the Compass rectified 
by azimuth and altitude tables (Edition 1859) (4° Edition in 1872).

— W. Walker — The Magnetism of Ships and the Mariners Compass - Ply
mouth. ,

— The Mariner’s Compass, or, a Word of Warning and Instruction to Seamen 
- Sunderland.

1854 — J.C. Tuxen —  .Compasnaalen’s Deviation - (Traduc. 1856).



1855 一 Sir George Biddell Airy ~  Discussion of the observed Deviations of the 
Compass in several ships, Wood-built and Iron-built; with a general Table 
for facilitating the Examination of Compass Deviations.

1855 — Liverpool Compass Committee — Reports to 1861 investigating the ma
gnetism of ships of the Mercantile Marine (Board of Trade).

G 1855 — J.E. Tardieu —— Explication des phénomènes de rotation et d’orientation 
du gyroscope de Foucault, Paris.

1855 — Rev. W. Scoresby — On the Compass in Iron Ships.

1855 — Thomas Allan — On Ship’s Compasses.

1855 — Archibald Smith — Supplement to the practical Rules for ascertaining 
the deviations of the compass which are caused by the ship’s iron, being 
instructions for the computation of a table of the deviations of a ship’s com
pass, from observations made on 4，8，16 or 3.2 points, and A graphic Method 
of Correcting the Deviations of a Ship’s Compass. - London.

1856 — Rew. W. Scoresby — Illustrations of the Magnetism of Iron Ships.

1856 — Board of Trade — Circular on deviation. - London.

1856 — J.C. Tuxen — (Traduc. von H. Graff) Die Deviation der Kompassnadel - 
Stettin.

1856 — Archibald Smith — Graphic Method of correcting the Deviations of a 
Ship’s Compass, from observations made on four or more Points.

1857 — Archibald Smith — Instruction for Correcting the Deviations of the 
Compass. 4

1857 — Capt. F.J. Evans — On the Changes in the Deviations of Ship’s Com
passes arising from a 丨Change of Geographic Position (Nautical Magazine).

1857 — Lieut. Col. Edw. Sabine — Directions for the use of a small apparatus 
to be employed with a Ship’s Standard Compass for ascertaining the chang
ing part of the Deviation in the pointing of the Compass (Edition 1849).

1857-1861 — Reports (three) of the Liverpool Compass Committee.

1857 — Board of Trade — First and second reports of the Liverpool Compass 
Committee to the Board of Trade, 1855 and 1856; with letters from the As
tronomer Roval thereupon. (Presented, to Parliament). - London.

1857 — Board of Trade — Instructions for correcting the deviation of the com
pass. - Edited by Archibald Smith, London.

1857-1860 — Measurement of magnetic elements at sea during voyage of circum
navigation by the austrian fregate “ Novara，，•
British measurements by the “ Challenger” 1872-76.
German measurements by the “ Gazelle ” 1874-76.

H 1858 — d，Avezac — Anciens témoignages historiques relatifs à la boussole.
(Bull. Soc. de Gêogr. de Paris, 1858).

1858 — F.J. Evans — Chart of the Curves of Equal Magnetic Variation (the 
World). (revised for the epoch 1874).

1858 — M. Darondeau — Notice sur les Erreurs des Compas dues aux Attractions 
Locales, à bord des Navires en Bois et en Fer, suivies d’instructions pour 
determiner les erreurs et les corriger. (Annales Hydr., Paris, 1858).



1859 —  Edw. Sabine — Manual of Terrestrial Magnetism (Instructions for Magne
tic Survey on land and sea).

1859 — Capt. A.B. Becher — The Binnacle Compass corrected by itself, or the 
Deviation found with one compass by both methods, and corrections applied.

1859 — Paul Cameron — The Variation and Deviation of the Compass rectified 
by Tables. - Likewise a treatise on Magnetism and the deviations of the 
Compass in Iron Ships and the Method of observing and correcting them by 
Magnets - Glasgow (ist Edition in 1853) (4° Edition in 1872).

1859 — Rear Admiral Fitzroy, (Board of Trade) — Swinging ship for deviation.
1859. 3 Edition (with additions) London.

1859 — Rev. W illiam Scoresby — Journal of a Voyage to Australia and round 
the World for Magnetical Research (edited by Archibald Smith).

1860 — G. Zescevich — Sulle correzioni della bussola - Trieste.

1860 — Joaquim Antonio da Silva —  Noticia dos Trabalhos Magnéticos execu
tados no Observatorio Meteorologico do Infante D. Luiz na Escóla Polytech- 
nica apresentada à Academia Real das Sciencias pelo Socio efFectivo. - Lisboa.

H I860 — d’Avezac — Aperçus historiques sur la Boussole et ses applications à 
Pétude des Phénomènes du Magnétisme Terrestre.

H I 860 — d’Avezac — Anciens témoignages historiques relatifs à la boussole. (Bull. 
Société de Géographie - Avril-Mai i860).

1860 — The compass card of the British Admiralty Standard Compass has 4 parallel needles 
placed edgewise, and six needles for the cards of the large steamers.

1861 —  Board of Trade — Third Report of the Liverpool Compass Committee, 
1857-60, London.

1861 —  M. Darondeau —  Rapport sur une Mission accomplie en Angleterre pour 
étudier les questions relatives à la Régulation des Compas.

1861 — Captain F.J. Evans ~  Reduction and Discussion on the Deviations of the 
Compass observed on board of all the Iron-built ships in H.M. Navy and on 
the Iron-Steam-Ship Great Eastern.

(Compass of the Admiralty with 2 or 4 parallel needles arranged so as to equalize 
the moments of inertia of the card. The author reports the presence of sextantial 
terms with the long needles).

1861 — F«T. Evans & Archibald Smith — On the effect produced on the Deviation 
of the Compass by the length and arrangement of the Compass Needles; and 
on a new Mode of correcting the Quadrantal Deviation. (Philosop, Transac. 
Royal Society, 1861).

1862 —  Archibald Smith，F.J.O. Evans & W .W. Rundell —  On the application of 
mathematical formulae employed in the Computation, Reduction, and D is
cussion of the Deviations of the Compass.

1862 — Raphael —  (On the use of deflectors).

1862 —  F.J. Evans & Archibald Smith —  Admiralty Manual for ascertaining and 
applying the Deviations of the Compass caused by the iron in a Ship (ist 
Edition) (2nd Edition 1863，3rd Edition 1869, Russian translation Belavenetz, St. Pe
tersburg, 1865, traduction française Darondeau et Collet, Paris 1870，4th Edition 1874， 
5th Edition 1882, 6th Edition 1893 (E.W. Creak) - 7th Edition 1901. - Edition 1921).

1863 — Archibald Smith & FJ. Evans — Report to the British Association on the 
Three Reports of the Liverpool Compass Committee, and other recent publi
cations on the same subject.



1863 — J. Belavenets —  Deviations of the Compass - (Russian translation from the 
Admiralty Manual) - St. Petersburg.

1863 — J. Thomas Towson — Practical Information on the Deviation of the 
Compass for the use of Masters and Mates of Iron Ships.

Supplement, Questions and Answers.

1863 —  M. Darondeau — Sur remploi du Compas étalon, et la courbe des Dé
viations à bord des navires en fer et autres. - Cours de Régulation des Compas 
de r Ecole du Génie Maritime. - P a r is . .

1864 —  F. Schaub — Ueber die Deviationen des Compasses, welche durch das 
Eisen eines Schiffes verursacht werden. (Nach, dem Engl von F J. Evans und 
Archibald Smith deutsch beabeitet) - Wien.

1864 —  Sir George B. Airy —  Syllabus of a Course of Three lectures on magne
tical Errors, Compensation and Corrections with special reference to Iron 
Ships and their Compasses,

1865 — F.J. Evans — On the Magnetic character of the Armoured-plated ships 
of the Royal Navy, and on the effect on the Compass of particular arrange
ments of Iron in a ship.

1866 —  Eugen Wildner von Maitstein — Die Schiffahrt m it Compass und Log - 
Wien.

1866 — Archibald Smith — On the Deviations of the Compass in Iron Ships
(Traduc. Franc, in Annales Hydrographiques, Paris, 1866).

1867 — J.C. Capello — Desvio da Agulha Magnética a bordo - Lisboa.

1867 — J. Belavenetz — On fixing the compass in the Submarine Boat (Russian),

1867 —  Lamont — Handbuch des Magnetismus - (Encyclopädie der Physik - Band 
XV  - G. Karsten - Leipzig 1867).

1867-69 — Navy Department, Bureau of Navigation —  The Magnetism of Ships 
and the Deviations of the Compass.

1868 —  Postel ■ Vinay, Paris — Construit une rose à 6 aimants en 1/2 cercle. - Esta
blished a compass with a 6 1/2 circular magnets card.

1868 —  Caillet —  “ Traité de Navigation ” (4me edition).
In this edition the author describes a bearing compass with moveable alidade and 
remarks that for some time “ it has been customary on board ship to install fixed 
bearing compasses, in imitation of the Standard Compass of the British Navy, which, 
he says, have four parallel needles of 18 to 20 cm. symetrically placed with respect 
to the medial line.

H 1868 —  P. Bertelli —  Sopra Pietro Peregrino e la sua Epistola de Magnete
(Boletino bibliogr. e di Storia deîle Sdense Matematiche e fisiche - Roma).

H 1869 —  Dr. A. Breusing —  “ Flavio Gioja und der Schiffskompass” 
Ges. f. Erdkunde, p. 48，Berlin).

(Ztschr. d.

1869 — The Magnetism of Ships and the Deviations of the Compass； comprising 
the Three Reports of the Liverpool Compass Commission ; w ith additional 
Papers - Washington.

1869 — Admiralty Manual for the deviation of the Compass (3rd Edition) - London, 
(ist edition 1862) (7th edition in 1901) (edition 1921).



1869 — Lieut. Colongue (of the Imperial Compass Observatory - Cronstadt) Graphic 
Representations of the Amount and Direction of the Forces which act on 
the Magnetic Needle (Dygograms) • Appendix N° 2 to Admiralty Manual 
for the Deviations of the Compass - 3rd Edition - London.

1869 —  C.F. Wolle — Om Kompassets deviation - Christiania.

1870 — G.B. Airy —  A Treatise on Magnetism - Cambridge.

1870 — Capt. F.J. Evans —  Elementary Manual for the Deviations of the Compass 
in Iron Ships - Arranged in a Series of Questions and Answers for the use of 
seamen, adjusters of compasses and Navigation Schools. - A Companion to the Ad
miralty Manual for the Deviations of the Compass (ist Edition) (2nd Edition 1873 - 
3rd Edition 1875) (6th Edition 1888).

1870 — Manuel de r  Amirauté pour les Déviations du Compas, de F.J. Evans et 
A. Smith, édition 1869, Traduct. par A. Collet, Paris, Service Hydrographique, Ou
vrage N° 483.

1870 — Ed. Dubois —  Cours de Navigation et d5Hydrographie - Paris.

1870 — Ed. Dubois —  De la Déviation des Compas à bord des Navires et du 
moyen de l ’obtenir à l ’aide du Compas de Déviation - Paris.

1871 — Admiralty Manual of Scientific Enquiry - (ist edition 1849，1851，1859, 1876， 
1886).

1871 —  F.E. Fournier —  Méthode nouvelle pour 
minutes et sans calculs le Tableau complet 
Instructions sur l’application de la Méthode, 
sea, in a few minutes and without calculation the 
compass, and Instructions on the application of the 
deflector).

refaire à  la Mer en quelques 
des Déviations du Compas et 
(New method of re-establishing at 
complete Deviation Table of the 
method, Paris (with the use of a

1872 — R. Dittmer — Die Deviationen der Kompase an Bord eiserner Schiffe - 
Berlin.

1872 — W.H. Rosser —  The Deviation of the Compass in Iron Ships considered 
practically.

1872 — FJ. Evans — On the present state of our knowledge respecting the Ma
gnetism of Iron Ships, and the treatment of their Compasses.

1872 — John Thomas Towson —  Practical information on the deviation of the 
compass; for the use of masters and mates of iron ships. Syllabus of examin
ation of masters in the laws of the deviation of the compasses of an iron 
ship, and in the means of compensating or correcting it. London.

(Revised and enlarged Edition. London, 1882).

1872 — John Merrifield — Magnetism and Deviation of the Compass, London.

1872 一  Paul Cameron — The variation and deviation of the compass rectified, by 
azimuth and altitude tables....... Likewise a treatise on magnetism, and on the de
viations of the compass in iron ships, and the method of observing and correcting 
them by magnets - 4th Edition - London (Editions : 1853, 1859，--  etc.).

1873 —  Duchemin compass with inclined magnetic plates (Paul Cameron, Glasgow) 
(circular compass with two magnets in semi-circle). Paris-Amsterdam.

1873 —  M.E, Caspari — Note sur la Régulation des Compas par des observations 
de force horizontale. - (Annales Hydrographiques, Paris, 1873) (voir aussi 1894).

1873 — Hydrog. Amt. S.M. Kriegs Marine — Elémentaires Handbuch über die 
Deviationen des Compasses etc. • Wien. (U eher setz aus dem English F J. Evans, 
1870)



1873 — E. Fournier — Déviation des Compas — Exposé Théorique et pratique d’une 
méthode nouvelle pour déterminer rapidement à la mer, dans toutes les circonstances 
de la navigation les déviations de l’aiguille aimantée du compas étalon - Paris.

1873 — A. Frickmann — Traité pratique de la déviation du compas à bord des 
navires en fer.

1873 — H. Résal — Traité de mécanique générale (6 Vol.), Paris, 1.

1874 —  B.F. Greene —  The Marine Compass — fundamental requirements with re
ference to the construction of the compass. Navy Scientific Paper N° 5 - Washington.

1874 — d’Avezac — Aperçu historique sur la Rose des vents - Rome.

1875 — E. Duchemin 一 Practical experiments with the circular compass made 
aboard the naval vessels in 1873-1875. (Ac. Sciences, Oct. 1874) with two ma
gnets in semi-circle.

1875 — Colongue — (use of deflector :— see : 1869).

1875 — Hydrographisches Amt. der K.K. Kriegsmarine — Deviations Coefficienten 
der Schiffe S.M. Kriegsmarine. Berechnet aus den vom Jahre 1857 bis 1875 
angestellten Beobachtungen. . Pola.

1875 — E.W. Creak — On the effects of Iron masts on compasses placed near 
them. (Proc. Royal Society N° 163).

1876 —  Sir William Thomson's Patent for Thomson compass with card of 8 central 
needles, short and thin. (Glasgow).

1876 — J. Peichl — Geschichte der Entwickelung des magnetischen Charakters 
von Eisenschiffen S.M. Kriegsflotte und Entwurf eines aus derselben abge
leiteten Depolarisations-Verfahrens. (Sep-Abdr. aus den Mittheil, aus dem Gebeite 
des Seewesens. Bd. IV, Jahrg., 1876). Wien.

1876 — F. Paugger's — PatentnDromoskop oder Curs-Direktor, ein neues Instru
ment zur Sicherung des Seeverkehrs rücksichtlich der vom Magnetismus des 
Schiffeisens verursachten Compass-Deviationen. (Beigebunden ist dieser Schrift 
von demselben Verfasser : I. Geometrische Construction der exacten Deviations-Glei- 
chung. II. Allgemeine Idee eines Mechanismus zur Nachahmung der vorigen geome
trischen Construktion. III. Nähere Beschreibung des “ Dromoskop Paugger ” neuester 
Construktion). - Triest.

1876 — .N. Garbich — Teoria e pratica delle deviazioni dell’ago magnético a bordo 
dei bastimentł in ferro. Con un appendice concernente il droraoscopio mec- 
canico dell’autore. - Trieste.

1876 — Belawenetz — Deviatsionni pribor. - St. Petersburg.

1876 — Wm. Chappel —  Nature - London - (See above, voir ci-dessus: 1180 - Alexan
der Neckham).

1877 — J. Edkins — Remarks on the Chinese use of the Mariners Compass
(Journal of the Royal North Asiatic Society, N° X I，Shanghai).

1877 — Fairman Rogers — The Magnetism of Iron Vessels with a short Treatise 
on Terrestrial Magnetism. - New York.

1877 — P«J. Kaiser — De onderzoekingen omtrent den invloed van het scheep- 
zijzer op de Kompassen, aan boord van Zr. Ms. Ramtorenschip “ Koning der 
Nederlanden ” - Leiden.

1877 — E. Fasci — Théorie analytique de la déviation des Compas suivie de Règles 
pratiques et d’exemples numériques - Paris.



1877 — Kgl. Navigation-Schule — Deviation der Kompass an Bord eiserner 
Schiffe - Altona.

1877 — J. Lecompte — Expériences faites à bord de 1，“ Orne ” sur les différents 
systèmes de compas à liquide.

1878 — Adm. L. Fincati — Il Magnete, la calamita e la bussola. - (Rivista Ma
rit tima X I， Roma, 1878).

1878 — Most — Ueber die Abweichung des Compasses auf eisernen Schiffen. 
Ergänzungen der Archibald Smith，schen Deviations-Lehre. (AbhandL im Jah- 
resber. über die Königl. Gewerbeschule und die Stadt. G ewerb e- V or schule zu Coblens 
während des Schuljahres 1877-78，etc.) Coblenz.

1878 — L. Pagel —  Cours de Navigation，2 Vol. - Paris.

1878 — Sir W illiam Thomson (later Lord Kelvin) - (Journal of the Royal United 
Service Institution. Vol. X X X II 1878, page 103).

After three years of research on his yacht the “ Salla Rookh ” he produced his com
pass card and the deflector.

He developped a stable card and made into a practical possibility the accurate and 
exact correction of the quadrantal deviation as invented by Airy by the use of spheres. 
He solved the problem by the use of small needles. He worked out the present rules 
for practical compensation, A and E being négligeable. He also introduced the use of 
the “ Flinders ” bar such as we know it today.

Thus producing a compass which since has with minor improvements been standard 
of sea services of most maritime countries up to the present day.

For a compass card of 10 inches in diameter the Sir W. Thomson’s Compass has 
eight needles of thin steel wire from 3 1/2 to 2 inches long attached to the card by 
two parallel rows of silk thread ; the cup of aluminium with sapphire is borne on a 
fine iridium pivot. The entire weight of the card is 170 1/2 grains i.e. : about 1/7 of 
the weight of the ordinary compass card hitherto used. The binnacle contained fitted 
appliances by which the compass could be fully compensated for all errors with ease 
and certainty by Airy’s method, this being rendered practicable for the first time - 
Iron Globes were substituted for the chain boxes previously used for correcting qua
drantal error; also a brass cylinder is provided for correcting vertical soft iron tran
sient magnetism by means of Flinders bar.

1879

1879

— British Admiralty — Practical rules for ascertaining and applying the 
deviations of the compass.

(Former Editions ■ Editions antérieures en 1845， 1855， 1864; 1868 - later édition 
in 1899).

— Der Schiffs-Compass, die erdmagnetische Kraft und die Deviation vom praktis- 
chseemännschen Standpunkte - Oldenburg.

1879 — Hydrog. Amt. der Kaiserlich Admiralität — Handbuch der nautischen 
Instrumente - Berlin.

1879 — Koldewey — Ueber die Veränderungen des Magnetismus in eisernen 
Schiften. (Archiv der Deutschen Seewarte 1879，N° 4).

1880 — Koldewey — Ueber die Veränderungen des Magnetismus in eisernen 
Schiffen nach Deviations-Beobachtungen auf deutschen KaufFahrtei-Schiffen.
(Aus dem Archiv der D. Seeivarte 1880, N° 2) Hamburg.

1880 — J. Peichl — Controlcompass samt Dromoskop und theorie und Praxis 
der “ mittleren Deviationen ” - Wien.

1880 ~  Faye — Cours d，Astronomie Nautique - Paris.



1881 — B.J.G. Yolck — Bijdrage tot de Kennis van het kompass zijne afwijkingen 
Leiden.

1881 —  S.T. Lecky —  “ W rinkles，’ in practical Navigation - London, (ist edition) 
(9th edition 1894) (15th edition 1907-1910).

1881 — Manuale elementare per le deviazone della bussola su navi di ferre, di 
F.J. Evans (Traduc. Italiana) - Roma.

1881 — H-A. Jungclaus 一 Magnetismus und Deviation der Kompasse in eisernen 
Schiffen für den Unterricht in den Navigationsschulen sowie zum Selbstun
terricht. Aus dem Engl, des Dr. Merrifield mit dessen Genehmigung übersetzt 
und theilweise neu bearbeit. (2 Auflg. - 1887).

G 1881 —  Ph. Gilbert — Etude historique et critique de la rotation... Ann. Soc. Sc., 
Bruxelles, 2 (1878) pp. 255-6 (1181) pp. 270-374-7 (1883) pp. 11-110 - Rev. des quest. Sc. 
i i  (1882) pp. 353-393 - Bull. Sc. Math., Paris, 6 (1882) pp. 189-224.

1881 — Rottok — Die Deviations-Theorie und ihre Anwendung in der Praxis.-
Berlin - Edition 1903.

1882 — Hydrographisches Amt der Admiralität — Handbuch der nautischen 
Instrumente - (2 Aufl., Berlin 1890) (iste Aufl. 1879).

1882 — A. Madamet — Traité et Aide-fMémoire des déviations des compas. - Texte 
et planches - Paris.

1882 —  Admiralty Manual for ascertaining the deviations of the Compass (ist 
edition 1862, 7th edition 1901 - edition 1921).

1882 — A. Collet — Traité de la régulation et de la compensation des compas - 
Paris, (autres éditions 188.6, 1902).

1883 — Compass card. G. Hechelmann with 8 peripherical needles arranged in pairs edge
wise. - Hamburg.

1883 — Deutsche Seewarte — Leitfaden für den populären Unterricht in der 
Deviationslehre mit Benutzung des Neumayer’schen Deviations-Modells. (Aus 
dem Archiv der D. Seewarte 1883, N° 2) - Hamburg.

1883 — Deutsche Seewarte — Instruktion über die Behandlung der Deviation 
der Kompasse an Bord eiserner Schiffe. - Hamburg.

1884 — F. Jessen und Th. Luning — Hiilfstafeln zur schnellen Berechnung von 
Deviations-Tabellen für den Regelkompass eiserner Schiffe. - Flensburg.

1884 — In the cards by Moore, Belfast and Biggs, Cardiff, there are 6 needles suspended 
below each other in 2 groups of 3.

1884 — The Batty card, of Liverpool, is pivoted through the means of spirals.

1884 — E. Guyou _  Cours d，Astronomie et de Navigation de l’Ecole Navale - 
Brest.

1884 — Alidade de relèvement (Azimuth-Instrument) de Sir William Thomson - Glasgow.

1884 — F. Jessen & Th. Lüning — Hiilfstafeln zur Deviations-Tabellen - Flensburg.

18.84 — A. Budinich — Teoria e pratica della deviazione locale della bussola - 
Fiume.

1884 — A. Collet — Compensation des compas sans relèvements - Guides Prati
ques, Paris.



1884 —  E. Dubois —  Sur le gyroscope marin - (C.R. Acad. Sc., Paris, 98, pp. 227- 

229).

1884 — W. Thomson — A gyroscopip model of a magnetic compass - (Nature, 
London, 30, p. 524).

1885 — Deutsche Seewarte — Die Lehre von den Deviationen der Kompasse unter 
Voraussetzung einiger Vorkenntnisse in der Mathematik und Mechanik und 
mit Benutzung des Neumayer’schen Deviations-Modells erläutert. (Aus dem 
Archiv der D. Seezvarte 1884, N° 3) Hamburg.

1886 — Towson — Practical information on Deviations of the Compass (ist Edit.).

1886 — A. Collet — Traité théorique et pratique de la régulation et de la com
pensation des compas (2me Edition 1902).

1886 — R.S. Ball — Manual of Scientific Enquiry, (editions 1849, 1851, 1859，1871).

1886 — Baule — Procédé graphique pour obtenir les déviations du compas (An
nales Hydrographiques - Paris - 1886).

1887 — H. Florian — Theorie und Praxis der Deviation und Compass-Compen- 
sation. - Pola.

1887 — W.H. Rosser — The Deviation of the Compass of Iron Ships considered 
practically. For sea use, for the Board of Trade Examinations and for Com
pass Adjusters. 2nd Edition, London.

1888 — Deutsche Seewarte — Instruktion der Seewarte über die Behandlung der 
Deviation der Kompasse. - Hamburg. .

1888 — E.W. Creak — Revised Edition - Refondue (6th) of F.J. Evans Elementary 
Manual for the Deviations of the Compass in Iron Ships (ist Edition 1870 - 1873

• (2nd Edition) - 1875 (3rd Edition) --  etc.

1888 — J. Balarin de Raconis — Traduc. des Voyages de Ludovic di Varthema,
le Viateur (1510) - (Trans. Hakluyt Society - 1863), Paris.

1888 — Budinich. (On the induction of Compass-needles).

(Revista della Marina Mercantile).

— G.D.E. Weyer — Beiträge zur Berechnung der Deviation der 
passe, mit Untersuchungen über die ältesten Flindersschen 
beobachtungen.

(Annalen der Hydrog. u. Mar. Meteor. 1888, page 82).

— G.D.E. Weyer — Prüfung der Poissonschen Deviationstheorie 
kompasse durch Beobachtungen.

(Annalen der Hydrog. und Mar. Meteor. - 1889 - Heft IX).

Schiff skom- 
Deviations-

für Schiffs-

1889 — Eug. Gelcich — Estudios sobre el desenvolviniiento historico de la Na- 
vegaciôn, especialmente referidos à las Ciências nauticas - Valencia.

1889 _  E. Guyou — Description et usage des Instruments Nautiques.

1889 — Deutsche Seewarte —  Der Kompass an Bord. E in Handbuch für Führer 
von eisernen Schiffen. Hamburg (2nd Edition 1906).

1889 — W.W. Rundell — Some details to the Correction of Compass errors in 
Iron Vessels. - London.

1890 — J. Peichl — Instructions for the use of Chevalier Peilch’s Electric Patent 
Compass and Course Recorder - Fiume (also - aussi: Newcastle-on-Tyne 1892).
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— E. Gelcich — Flnfanzia della Scienza nautica (Rtvista Marittima, Roma, 
1890).

— E.H. Parker ~~ The Compass in China. (The China Review, Vol. X V III - 
1889-1890).

— J. Chalmers — China and the Magnetic Compass (The China Review, 
Vol. X IX , Hongkong).

— A. Schiick 一  Die Sage vom Kompass in China (Natur. N° 51-52 - Halle/ 
Saale, aussi: also : Der Kompass II, Hamburg 1915).

— Staff Commander E.W. Creak (Trad. Guyou) — Les compas à bord des 
Navires Modernes (Système Peichl).
(Revue Maritime, Février 1891, p. 325).

— Hydrographisches Amt — Handbuch der Navigation (3 Auflage) - Berlin.

— M.G. Charpy — Note sur 1*Altération des Roses de Compas liquide (Anna
les Hydrographiques, Paris, 1891).

— F*S. Malmberg & C.G. Fineman — Deviationslära - Stockholm.

— Tissot — Note sur les Compas placés à F intérieur des blockhaus cuirasses 
- Exploration du champ magnétique. (Annales Hydrog；  Paris, 1893).

— P. Timoteo Bertelli — Studi storici intorno alla Bussola Nautica, Roma.
(Mem. Acad. Lincei, Vol. 9).

— P. Timoteo Bertelli — Appunti storici intorno all’antica “ Rosa Nautica ” 
italiana - (Rivista Marittima, 1893 - Roma).

— Direktion des Bildungswesen der Marine — Leitfaden für den Unterricht
in der Navigation - 1 und 2 Teil - Berlin.

E. Guyou — Etude sur les Déviations des Compas placés sous cuirassés -
(Annales Hydrographiques, 1893, Paris, p. 156).

— F.J. Evans & Archibald Smith — Admiralty Manual for the Deviations of 
the Compass - 6th Edition.

Revision E.W. Creak — Mechanical correction of the compass and Terres
trial Magnetism - Quadrantal correctors and Flinders Bar.

(ist edition 1862, 7th edition 1901............  edition 1921).

— Hydrographic Department — H.D. N° 139 - A series of Questions and Ans
wers relating to Compass, their errors and corrections, comprising the course of ins
truction for acting sub-lieutenants, (also: aussi: H.D. N° 163, Edition 1898).

— Beehler — The Solarometer, the modern navigating instruments -
Washington.

— Fleuriais — Origine et emploi de la Boussole Marine, appelée aujourd’hui 
Compas. (Annuaire du Bureau des Longitudes, Paris, 1894).

— U.S. ELO. — Contributions to Terrestrial Magnetism. The Variation of 
the Compass. Washington. '

— E. Caspari — Régulation des Compas par des Observations de Force 
Horizontale. (Annales Hydrogr., Paris, 1894).

— Captain E.W. Creak — Elementary Manual for the Deviations of the 
Compass in Iron Ships. - London.
(Manuel élémentaire pour les déviations des compas dans les Navires en fer).



1895 —  F J . Evans — Elementary Manual for the deviations of the compass in 
iron ships, revised edition by E.W. Creak (2nd Edition 1903，3rd Edition 1908).

1895 —  Th. Th. Ridiger & N.N. Ogloblinski — Rukovodstvo po Deviazii Kom- 
passa, Admiralteit, St.-Petersburg.

1895 — F.F. Ogloblinski & N.N. Wrangel — Handbuch der Deviation des Kom
passes (en russe) - St.-Petersburg. -

1895 — L. Gaschard — Compensation du Compas Thomson - 2me édition - Paris.

1895 — J. Hadamard — Sur les mouvements de roulement _ Mém. Soc. des Sc. 
Phys. et nat., Bordeaux, (4), 5.

1897 — Gustav Helmann — Die Anfänge der magnetischen Beobachtungen -
(Zeitschrift der Gesellchaft für Erdkunde - Berlin, Band 32, 115，1897).

1897 — Dr. C. Borgen — Zur Lehre von der Deviation des Kompasses - Hamburg.

1897 — A.E. Nordenskjöld —  “ Periplus” - An essay of the early history of charts 
and sailing directions. - Cap. VI - The invention of the Compass - Stockholm.

1897 — Gareis —  “ Ueber Deflektoren” (Mittheilungen aus dem Gebiete des Seewe
sens - Band XXV - 1897).

1898 — A. Schmidt — über die Darstellung der Ergebnisse erdmagnetischer Beo
bachtungen im Anschluss an die Theorie. (Annalen der Hydrog. w. Mar. Meteor. 
1898, page 21).

1898 — V.A.C.B. Magnaghi —  La Bussola a Liquido della R. Marina - Ufficio 
Idrografico. - Genova.

Tavole per calcolo della compensazione delle bussole.

1898 — Alidade de relèvement à prisme pentagonal de Carl Zeiss - Jena.

1898 — A. Ramos da Costa — Instrucçôes para o uso da agulha magnética - 
Lisboa.

1898 — Horacio Ballvé — Material de compases para la Armada. - Buenos Aires.

1898 — G. Hellmann — Sammlung von Neudrucken von Schriften und Karten 
über Meteorologie und Erdmagnetismus - Bd. 10，“ Rara Magnética” (15 V o l.)- 
Berlin.

1898 — J. Dixon, Whitly — The Mariners’ Compass in an iron ship - Portsmouth.

1898 — Hydrographie Department — Questions and Answers relating to the 
Compass.

1898-99 —  E. Guyou —  Compass et instruments nautiques - Cours de VEcole Su
périeure de Marine, Paris.

1899 — P. Appell — Sur une forme générale des équations de la dynamique ■
/• reine u. angew. Math” 121 (1899)，pp. 310-319 - J • Math, pures appl” 6 (1900) pp. 
5-40-7 (1901) pp. 1-12 C.R, Acad. Sc. Paris，12 ç (1899) pp. 317-320, pp. 423-427.

1899 — P. Appell — Les mouvements de roulement eu dynamique, Paris.

1899 — A. Vital —  (On the induction of Compass-needles).

(Mitteilungen aus dem Gebiete des Seewesens 1899, page 56).



1899 — H. Fritsche — 
1780, 1842 und 1885

H 1899 — Pietro Prota —
Napoli.

Die Elemente des Erdmagnetismus für 1600, 1650, 1700, 
und ihre säkularen Änderungen...... St. Petersburg.

Della Calamita e dell’Inventore della bussola nautica -

H

— E. Guyou — Manuel des Instruments Nautiques (autres éditions 1907 et 
1921).

— Hydrographie Department — Practical Rules for ascertaining and ap
plying the deviation of the compass. (Editions 1845，1855, 1864, 1868, 1879, 1899).

— Seewarte, Hamburg — Instruktion der Seewarte über die Behandlung 
der Kompasse und ihrer Deviation an Bord eiserner Schiffe - 5th Ausgabe - 
Hamburg. - 6th Ausgabe - 1902.

— H. Meldau — Zur theorie des Deflectors - (Annalen der Hydrog. und. Mar. 
Meteor - Berlin, 1900, page 217).

一  Bernard Quaritch —  Facsimiles of Manuscripts, Petrus Peregrinus, de 
Magnete (reproduced from a M.S., written by an English hand AJ). 1390 - London, 
1900).

Note: a) The compass-bowl, its suspension, its  method of balancing, the pivots of the 
compass cards, its access, device ror immobilizing- and the replacement as well as the 
illumination have been perfected since the year 1850 by various firms and tùese bave

• been made the subject of numerous patents. Tbese are too numerous to enumerate here 
without being accompanied by profuse illustrations. We shall ilierefore restrict tłie cita
tions to the names of the following： firms :

1850
1850
1853
1854 
1859
1874
1875 
1876. 
1879 
1879

1879

1880 
1880

1880
1884

一  I.I. Weilbach - Kjobenhavn.
— August Augsburg - Kjobenhavn. 
— Wm. Walker - Plymouth.
— John Gray - Liverpool.
—• Paul Cameron - Glasgow.
— N. Garbich - Triest.
— Mayes - London.
79 —— William Thomson - Glasgow. 
—— A. Gareis - Pola.
—— Stephan Longfellow - Philadel
phia.
— Carl Bamberg - Berlin/Friede- 
nau.
— Postel Vinay - Paris.
— August Carstens - Hamburg - 
(card with suspended magnets - 
rose à aimants suspendus, 1890). 
一  ̂ Duncan Mc Gregor - Liverpool. 
— James White, Wm. Thomson - 
Glasgow.

1886
1890
1890
1891

1893
1895
1899
1899
1901
1902

1903

1904
1906

—— Hechelmann - Hamburg:. 
— G. Plath - Hamburg.
— F. Wm. Smitü - London. 
— Wm. David Whyte & 
Thomson - Glasgow.

James

— Florian Pola.
— G.W. Heath - Crayforű, London. 
—— Heinrich Bruns - Bremen.
— John David Castle - Hull.
— John Clark Dobbie - London.
— Kelvin & James White - Glas- 
g-ow.
— F. Wilke-Stettin - (ring- ma
gnets card - rose à aimants annu
laires).
— W. Ludolph - Bremerhaven.
— George Wilson Heath - London 
Hezzanith).

b) A float for liquid compass is appended to the card of Dent compass (London, 1833)_ 

Tüe following* firms then undertook to carry out improvements on the liquid compasses :—

1879 —  Carl Bamberg- - Berlin/Friede- 
nau.

1889 —  C. Plath - Hamburg (liquid ex
pansion device - dispositif à dila
tation du liquide).

1889 —— Dubsky - Pola.
1895 —  Siriex C° - San Francisco.
1898 — G.B. Mag-naghi - Ufficio ïdro- 

grafico - Genova, 1904.
1901 —  F.j.F. Lemcke - Stockholm.
1903 —  Carl Bamberg - Berlin/Friede- 

nau - (16 blades large magrnetic 
moment card - Rose à gros moment 
magnétique à 16 lames de 6000 gs； 

autre modèle 1908).
1905 — Doignon - Paris.
1905 — Neufeldt & Kuhnke - Kiel.

1907 -- John Clark Dobbie - London - 
Dobbie’s R.D.G. Compass (Reduced 
Diameter Card).

1906-08 —— L.W.P. Ghetwynd - Kingston/ 
Thames (équilibrage par huile de 
ricin et dispositif de suppression 
de la bulle - Ricin oil counterpoise 
and bulb suppression device).

1909 — Wm. David Whyte - Glasgow.
1909 —  Kelvin & James White Ltd.,

L. W. P. Chetwund, F. W. 
Glasgow.

1914 —  Dobbie Me Innes, Ltd.,
g'OW.

1915 —  E.S. Ritchie - Boston. 
1918 — Gaumont - Paris.

Clark - 

- Glas-



1901 — Hydrographic Department — Admiralty Manual for ascertaining and apply
ing the deviations of the compass - (7th Edition içoi). (ist Edition 1862). (Edi
tion in jç2i).

1901/1903 — T.A. Lyons — A treatise on electromagnetic phenomena and on the 
compass and of its deviations aboard ship. Vol. I & II.

1901/1909 — Reichs-Marine-Amt — Leitfaden für den Unterricht in der Navigation
(3, 4 5 Aufl.) - Berlin.

1902 ~  F. Bradhering — Kurze Geschichte des Schiffskompasses - Magdeburg.

1902 — Radler de Aquino 一 Descripçâo e theoria da agulha de Lord Kelvin.- 
Magnetismo dos navios - Rio de Janeiro.

1902 — A. Collet — Traité théorique et pratique de la Régulation et de la Com
pensation des Compas - Compas Thomson - Compas compensé et correcteur 
de M.J. Peichl. (2me Edition) - Paris - ( f "  édition 1882).

1902 一 Radier de Aquino — Estudo theorico e pratico dos Instrumentos Náuticos 
de Lord Kelvin - Theoria geral dos devios das agulhas e da sua compensação 
- Rio de Janeiro.

1902 — P. Appell — Traité de mécanique rationnelle (4 Vol.) Paris (2me Edition) 
i (1902), 2 (1904).

1902 — W. Sachse - C. Koldewey — Magnetische Beobachtungen an Bord der 
“ Valdivia” während der deutschen Tiefsee-Expedition 1898/99. (Annalen der 
Hydro, und Mar. Meteor. - Berlin 1902 - p, 2çç).

1902 — Silvanus P. Thomson — Epistle of Peter Peregrinus of Maricourt to Sy- 
gerus of Foncaucourt (Soldier) concerning the Magnet - London, 1902,
(also - aussi: Proceedings of the British Academy ~ London, içoó).

1902 -— Messerschmitt — Deviationbestimmung der Kompasse durch Schwingungs
zeiten. (Annalen der Hydr. und Mar. Meteor. iç02 - page 304).

1902 —  Koldewey — Einiges über Aufstellung und Kompensation der Kompasse 
an Bord. —  (Annalen der Hydr. und Mar. Meteor. IÇ02 - page 495).

1902 — JJP.F. van der Mieden van Opmeer — Kompasregelen door slingestijden
(De Zee, iç02, page 159 - ipoj, page 108).

19.03 — H. van Hasenkamp — Kompassregulierung durch Schwingungszeiten.
(Annalen der Hy drog ‘ und Mar. Meteor. 1903, page 402).

ę

1903 — J.B. Messerschmitt — Neue Vorschläge zur Erforschung des Erdmagnetis
mus. (Annalen der Hydrog. und Mar. Meteor. 1903, page 4çó).

1903 — E.H. Schütz — Die Lehre von dem Wessen und den Wanderungen der 
magnetischen Pole der Erde - (Ann. der Hydr. und Mar. Meteor. 1903, page 62).

1903 — L. Rosenberg - H. von Hasenkamp — Der Platz für den Regelkompass.
(Annalen der Hydr. und Mar. Meteor. 1903, p. 555).

1洲 3 — E. Rottok — Die Deviationstheorie und ihre Anwendung in der Praxis - Ein 
Handbuch über die Deviation der Schiffskompasse usw. - (i° edition 1881) 
20 edition - Berlin.

(Cf. Koldewey - Annalen der Hydr. und Mar. Meteor. 1904, page 131).

1903 —  L. Tonta — Article sur les compas, publié dans la Rivista Marittima 1903, N° 4, 
page 332).



1903

1903

1904

1904

1904

1904

1904

1904

1905 

1905

1905

1905

1905

— J. Ricci —  Article sur les compas, publié dans la Rivisia Marittima 1903, N° 3, 
page 23).

— F. Klein & A. Sommerfeld — Uber die Theorie des Kreisels, Leipzig,
3 (1903), 4 (1910).

— E.W. Creak — Elementary Manual for the deviations of the Compass in 
Iron Ships (ist Edition, 1895, 3rd Edition 1908).

— Radler de Aquino — Compensação e regulaçào das agulhas sem azimuths. 
Deflector de Lord Kelvin. Theoria e manejo pratico. Methodo do Kaptain 
Clausen. - Rio de Janeiro. (English translation by - Traduction en anglais par le 
Com. L.H. Chandler, U.S.N. in United States Naval Institute Proceedings, Dec. içoç).

— F. Lauffer — Die magnetischen Fehlerquellen des Schiffskompasses gra- 
phostatisch dargestellt und analysiert auf Basis der Kraftlinien. - Pola.

— Com. L.W.P. Chetwynd — An explanation of the Adjustment of Ships’
Compasses - Royal Naval College Greenwich.

_  A. Föppl — Uber einen Kreiselversuch.........  (Sitzungsber. Kgl. bayer. Akad.
Wiss. München (math, phys.), 34 pp. 5-28. - Phys. Zeitschr.，Leipzig, 5 ( IÇ04) pp. 

416-425).

— L.A. Bauer and G.W. Littlehales — Proposed magnetic survey of the North 
Pacific Ocean - Carnegie Institution Washington.

— Arnold & Potamian — The letter of Petrus Peregrinus on the Magnet.
(Electrical World and Engineer - N° 43, page 514, 5ç8, New-York, 1904).

— C. Borgen — Uber die Anordnung der Nadeln einer Kompassrose zur 
Vermeidung der sextantalen und oktantalen Deviation. (Annalen der Hydrog. 
m. Mar. Meteor. IÇ04 - page 31) (Aus dem Archiv der Seewarte XXV. Jahrgang 1Ç02).

— H. Meldau — Zur Frage der Kompassaufstellung in eisernen Ruderhäusern.
(Annalen der Hydrog. u. Mar. Meteor. IÇ04, page 35).

— H. Meldau — Experimentaluntersuchungen über die Einwirkung von 
Flinders-stangen und Quadrantalkugeln auf Fluidkompasse. (Annalen der Hy
drog. u. Mar. Meteor. IÇ04, page 161).

— Augusto Santi — La Bussola a liquido Magnaghi, raodificata (descrizione 
e compensazione) - Istituto Idrografico - Genova. (Rivista Marittima - Aug./Sept./ 
Oct. 1905).

— F. Bolte 一  Neues Handbuch der Schiffah.rtkunde - Hamburg.

~  A. Stupar — Lehrbuch der terrestrischen Navigation - Fiume.

一 F. Lauffer — Ermittelung der Deviations - Konstanten auf graphischem 
Wege (Mitteilungen aus dem Gebiete des Seewesen, Heft I I I ， 1905).

— H. Meldau — Uber die Berechnung der Koeffizienten der Deviationsformel 
aus gegebenen Beobachtungen. (Annalen der Hydrog. u. Mar. Meteor. 1905, page 

471).

— F. Lauffer — Die Deviation und deren Kompensation geometrisch dar
gestellt und analysiert auf Grund des magnetischen Kraftfeldes. (Annalen der 
Hydrog. u. Mar. Meteor. 1905, page 66).

— H. Meldau — Uber die frühere Kenntnis der Missweisung. (Annalen der 
Hydrog. u. Mar. Meteor, 1905, page 84).



1905 — H. Koldewey — Uber die Anwendung der Flindersstangen bei der Kom
pensation der Kompasse. (Annalen der Hydrog. u. Mar. Meteor. J905, page 122).

1905 — H. Meldau — Die Anfänge der theorie des Schiffsmagnetismus. (Annalen 
der Hydrog. u. Mar. Meteor. 1Q05, page 410).

1905-1908 —  L.A. Bauer, W.J. Peters and J.A. Fleming 一  The Magnetic Work of the 
Galilee, 1905-1908 - Publication N。175 (Vol. I l l )  Carnegie Institution, Washington, 
1917.

1905 — J.P. Sâenz Yaliente — Descripciôn y compensaciôn del compas líquido 
Magnaghi, modificado, de P. Leon ardi Cattolica, Genova. - Traducido y ano
tado - Buenos Aires.

1905 — A. Ramos da Costa — Etude sur les déflecteurs (edição francesa) Paris.

1905 — La Bitacora compensada de la Marina Norte-Americana — Cf. Aimuario 
Hidrográfico de la Marina de Chile, Tome 25, Valparaiso, 1905, pp. 499-579.

19.05 —  E.W. Owens 一  The ABC of Compas adjustment.

1906 一 ' Deutsche Seewarte — Der Kompass an Bord - Ein Handbuch für Schiffs- 
führer und Schiffsoffiziere - 2 Aufl. Hamburg.

1906 — W.R. Martin — Lectures on Compass adjustment, (Royal Naval College, 
Greenwich) - London.

1906 — Commander W.C.H. Muir — Navigation and Compass Deviations -
Washington. (4th edition in 1918).

1906 — Hydrographic Department - H.D. N° 200 - Instructions for Investigating 
Magnetic Shoals.

1906 — 0. Martienssen — Die Verwendbarkeit des Rotationskorapasses ; Pbys. 
Zeitschr. Leipzig, 7, pp. 535.543-

1906 — O. Martienssen — Die Verwendbarkeit des Rotationskompasses als Ersatz 
des magnetischen kompasses. (Annalen der Hydrg. u. Mar. Meteor. iço6, p. 540).

1906 ~ > Reichs-Marine-Amt — Lehrbuch der Navigation (Auflage 1906).

1906 —  Deutsche Seewarte — Der Kompass an Bord - 2 Aufl. Hamburg 1906 
(ist Edition x8çç).

1906 —  Fr. Lauffer — Uber den Zweck der Deviationskoeffizienten. (Annalen.der 
Hydrog. u. Mar. Meteor. iço6, page 182).

1906 Albrecht u. Vierow 一  Lehrbuch der Navigation, Berlin.

1906 — H. Meldau — Uber das neue Modell des Fluidkompasses von Magnaghi. 一  
Nadelinduktion und Quadrantalkorrektoren. (Annalen der Hydrog. u. Mar. Me
teor. IÇ06, p. 27).

1907 — E. Guyou — Manuel des Instruments Nautiques 一  Service Hydrographique 
N° 804 (autre Edition 1Ç21 - SH N° 64) édition précédente 1899.

1907 — F. Bidlingmaier — Der Doppelkompass, seine Theorie und Praxis.
(Deutsche Südpolar-Expedition i ç o i- iç o s)  - Berlin “ Der Kompass” (Merreskunde 
I. Jahrg. Heft 3, JÇ07).

1907 — J. Vallerey — Traité élémentaire de la compensation des Compas, Paris.

1907 — L. Davaureix — Etude sur les inductions tenaces, leurs causes et leurs 
effets. Monographie de la déviation de l’aiguille aimantée à bord des navires 
en fer., Paris.



1907 — F. Corbara — Trattato (teorico-practico) sul magnetismo delle navi in 
ferro e sulle bussole marine — R. Istituto Idrografico - Genova. - (Cf. aussi : 
Revue Maritime, Novembre 190/J.

H 1907 — Prof. Filippo Porena — La questione su Flavio Gioia e la Bússola al lume 
di nuovi documenti e di nuove allegazioni. (VI Congresso Geográfico Italiano - 
Vene sia, Maggio iço/).

1907 — Luis de Ribera y Uruburu — Tratado de navegacion; agujas... etc. - Ferro 1
(autre édition IÇ25).

1907 — P. Engel — Deviations des Compas - Etude géométrique, compensation du 
compas Thomson - Gauthier-Villars. (Traduction Meldau).

1&07 — D. Arnold Forster 一  Notebook on electricity and magnetism and compass 
correction for junior officers in H.M. Fleet - Portsmouth.

1907 — Azimuth-iGircle Buckney-Chetwynd - London.

1%7 — Perrin — Installation d，un compas de bord pour des expériences de com
pensation.

1907 — H. Meldau — Die Nadelanordnung der Kompassrose mit Rücksicht auf 
Nadelinduktion in den D - Korrektoren. (Annalen der Hydrog. u. Mar. Meteor - 

im ,  P- 17)-

1907 — F. Bidlingmaier — Der Doppelkompass als Hilfsmittel der praktischen 
Navigation. (Annalen der Hydr. u. Mar. Meteor. 1907, page iç8).

1907 — H. Maurer — Uber “ reine ” Quadrantaldeviationen und ihre Kompensa
tion, sowohl durch Kugeln als auch durch kleine Kompasse. - (Annalen der 
Hydr. u. Mar. Meteor. 1907, page 544).

1908 — H. Meldau — Beschreibung eines Drehtisches für kompassuntersuchungen
(Annalen der Hydr. u. Mar. Meteor. 1908, p. 505).

1908 — H. Meldau — Uber die Methoden zur Untersuchung der Nadelsysteme von 
Kompassrosen auf Freiheit von oktantalen Störungen. (Annalen der Hydr. u. 
Mar. Meteor. iço8, page 72, page 128).

1908 — H. Maurer —  Bestimmung und Kompensation von Deviationen mit dem 
Doppelkompass von Dr. Bidlingmaier. (Annalen der Hydrog. u. Mar. Meteor. 
1908, page 252).

1908 — H. Meldau —  Zur Frage der Untersuchung der Nadelsysteme von Kom
passrosen. (Annalen der Hydrog. u. Mar. Meteor. iço8, page 263).

1908 — E.W. Creak — Elementary Manual for the Deviations of the compass in 
iron ships. (30 edition) ( is t  edition, 1895, 2nd edition JÇ03).

1908 — T.L. Ainsley — Magnetism and the deviation of the compass in Iron Ships
- Glasgow.

1^08 — A.P.W. Williamson — Magnetism, Deviation of the Compass, and Compass 
Adjustment, - Glasgow.

1908 — M.H. Anderson — The elements of pilotage and navigation with notes 01】 
the correction of compasses - Portsmouth.

1908 — F. Imperato — Trattato di Navigazione stimata e costiera.

1908 — S.T. Lecky — “ Wrinkles ” in practical navigation (15。edition) revised 
and enlarged by W. Allingham - London, (ist edition 1881, çth edition 1894).



1908 — L. Joubert — Abrégé théorique et pratique de la Compensation des Com
pas. - Paris-Nancy.

1908 — Compas étalon liquide anglais Dobbie - (Revue Maritime, Paris, Juin iço8, 
p. 626).

1908 ~ - Hydrographie Department — H.D. Publication N。21Û — Particulars of 
Spheres, Flinders Bar, Heeling Error Constants, \ , and values of Constant 
C, for Compasses of H.M. Ships, (also H.D. N 。 223, içio and N° 236, 1 Ç 12 )- 
London.

1908 — L. Tonta _  Sulla teoria generale della compensatione quadrantale del 
Corbara etc. ( Rivista Marittima, Luglio-Agosto j  Dec. iço8).

1908 — E. Stück — Graphische Berechnung der Deviationstabellen und Devia- 
tionskoeifizienten. Ausgage A und B - Hamburg.

1908 — F. La uff er — Graphische Lösung der Deviationsprobleme - Hydrogr. Amt. 
- Pola.

1908 —  1er Compas monogyroscopique Anschütz. (1911 compas trigyroscopique, 1927 
compas bigyrose0pique).

1909 — R.F. Legge — The Magnetic compass and how to use it. London.

1909 — S. Ducrot — Mémento sur la Boussole marine.

1909-1916 —  The Magnetic Work of the “ Carnegie ” 一  (see, voir : 1917).

1909 —  W.J. Peters & J.A. Fleming —  “ Carnegie Institution Marine Collimating- 
Compass ” 一  (Publication N° 175, Vol. I l l ,  Carnegie Institution, Washington).

1909 —  Anschiitz-Kaempfe —  Der Kreisel-Kompass. (Jahrbuch der Schiffbautechnis
chen Gesellschaft, içoç, p. 352). (Annalen der Hydr. u. Mar. Meteor, içoç, page 366).

1909 —  H. Anschütz-Kaempfe — Der Kreisel als Richtungsweiser - (Jahrbuch der 
Schiffbautechn. Ges. io, pp. 352-361).

1909 一  Auschütz-Kaempfe —  Der Kreisel als Richtungsweiser auf der Erde mit 
besonderer Berücksichtigung seiner Verwendbarkeit auf Schiffen-Kiel.

1909 一  M. Schuler —  Annexe théorique à l，article de H. Anschütz-Kaempfe — 
Jahrb. der Schiffbautechn. Ges. 10, pp. 561-576.

1909 J.J. Taudin-Chabot — A gyrodynamical solution of...... Mariner's compass.
- (Philos, mag., London 18, pp. T29-739)-

1909 —  O. Schlick —  Der Schiffskreisel - (Jahrb. der Schiffbautechn. Ges., Berlin, 19， 

pp. i 105-1106).

1909 F. Lauffer —  Das Gyroskop (Mitteil, aus dem Gebiet des Seewesens (iço8) pp. 
499-S3B (içoç) pp.- 646-662).

1909 — L.W.P. Chetwynd — An explanation of the Adjustment of Ships，Com
passes, 2nd Edition - London (Lectures - Royal Naval College in 1904).

1909 —  H. Meldau — Nautik - Leipzig.

1909 — JJ . Thomson _  Elements of Electricity and Magnetism.

1909 —  H. von Schaper —  Zur Ableitung der Deviationsgleichung. (Annalen der 
Hydr. u. Mar. Meteor, içoç, page 223).

— H. Meldau —  Zur Ableitung der Deviationsformel. (Annalen der Hydr. u. 
Mar. Meteor, içoç, page 416).
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1909 — Breusings — Steuermannskunts Leipzig.

1909 — M.L. Dunoyer — Etudes sur les compas de Marine et leurs méthodes de 
compensation. • Un nouveau compas électromagnétique - Gauthier-Villars, 
Paris.

1909 — Dunoyer — Induction de l’aiguille sur les sphères compensatrices.
(Annales de Chimie et Physique - 8e série - Tome 17 - 1909).
(aussi - also: Revue Maritime et Coloniale - Tome 185， Paris, Mai içio).

1910 — H. Maurer — Kompensation der Krängungsdevialion mit der Vertikalkraft
wage bei Kompassrosen von hohem Moment. (Annalen der Hydr. u. Mar. Me
teor. - IÇ10 ~ page 36, 59).

1910 —  H. Maurer _  Das Rechtweiserprisma. (Annalen der Hydr. u. Mar. Meteor. 
1910, page 116).

1910 —  H. Meldau —  Zur Kompensation des Krängungsfehlers. (Annal, der Hydr. 
u. Mar. Meteor, içio, page 554).

G 1910 — Anschütz — Der Kreiselkompass - Kiel.

H 1910 — Herbert A. Giles — Adversaria Sinica - The Mariners Compass - Shanghai/ 
London.

1910

1910

— Prof. Giuseppe Pesci (translated from Italian by Radler de Aquino) _  A No
mogram for Compas Deviations, with an Elementary Exposition of the two 
Parallel Scale Nomograms. (United States Naval Institute Proceedings - Dec. 1910).

— H. Meldau — Kleines Kompasslexikon - Hamburg, 2° edition in 1921. - 
(Italian traduct., Modena - in IÇ12).

Le Sort 一  La Conduite des Compas.

1910 — C. Morel — Compensation des Compas liquides, Chapelot, Paris.
(aussi: also : Revue Maritime, içio , 2, p. 4çç).

G 1910 — M. le Las — Note sur le compas gyroscopique Anschütz, Paris.

G 1910 —  F. Lauffer —  Der Kreiselkompass.......，Anschütz, (Mitteil, aus dem Gebiet
des Seewesens ( içio) p. 937) - Kiel.

1911 — H. Meldau — Zur Kompensation der Fluidkompasse, insbesondere über 
stabförmige D - Korrektoren. (Annalen der Hydr. u. Mar. Meteor, iç u , page 30).

1911 一  J.J. Larsen —  Uber Kompensation und Deviationsbestimmung der Kom
passe - Eine neue Methode. (Annalen der Hydr. u. Mar. Meteor, iç n , page 317).

1911 — Hydrogr. Upravlenie — Tablisti dlia bichislenia deviatsii Kompasa.

G 1911 — P. Appell — Sur les liaisons exprimées par...... (C.R. Acad. sc. Paris, 152
(1911) pp. 1197-1199 - Palermo Rendic” 32 (1911) pp. 48-50).

G 1911 —  H. Frahm — Neuartige Schlingertanks.......， (Jahrb. der Schiffbautechn. Ges.,
Berlin, 12, pp. 283-358).

G 1911 —  A. Peri —  Bussola giroscopica Anschütz - (Rivista Marittima, 3, pp. 184- 
188). .

G 1911 —  H. Maurer — Der Kreisel als Kompassersatz... - (Meereskunde, Berlin, 5, 

PP- 1-32)-

G 1911 — G.K.B. Elphinstone — Demonstration of...... Anschütz gyroscompass.
(Proc, of Phys. Soc., London; 23, pp. 201-203).



G 1911 —  0 . Martienssen —  Der Kreiselkompass... - (Elekrotechn. Zeitschr., München, 
32, pp. 863-866 et pp. 887-890).

G 1911 —  P. Lemaire —  Théorie des compas gyroscopiques - Paris. (aussi : - also : 
Rev. Marit, iço, pp. 600-642 - içi, pp. 34-72).

G 1911-1914 —  The Sperry gyrocompass —  Engineering, London, 91, pp. 816-818, 93 
(içi2) pp. 722-727 ; Soc. of Naval Architects… New York, 20 ( 1912) Nr. 14. ; Proc. 
U.S. Naval Institute, New York ( 1911) p. 845 ; ( 1912), p. 519, (1914) p. 141.

— E.A. Sperry — The Gyroscope for Marine purposes (Engineering, London 

P- 427-432).

— Sperry C。 一  The Sperrycope, New York (period).

1911 — ^Compas trigyroscopique Anschütz. ( 1918 monogyroscopique - 1̂ 27 bigyrosco- 
pique).

1911 — P. Engel — Recherches sur l’agencement des roses de compas liquides.

1911 — A. Schiick —  Der Kompass - Tafeln und Verzeichnis derselben - Hamburg 

I, 1911 - I I，191S - III, 1918.

1911 — L. Tonta —  Come si possa compensare stabilimente la quadrantale di una 
bussola a grande momento magnético. (Rivista Marittima - Roma - Oct. iç i i  - 
Mai 1912).

1911-12 一  L. Tonta —  Sui compensatori allungati e sul compensatore stabile della 
quadrantale - (Annali Idrografici (içn-12) - Genova).

H 1911-12 — Fr. Erhard Schlund — Petrus Peregrinus v. Maricourt, sein Leben und 
seine Schriften - (Archívum Franciscanum Historicum - Florenz içn/12).

G 1912 — E. Delassus — Sur les liaisons et les mouvements...... (Ann. Ec. Norm.,
Paris, 29 ( IÇ12) pp. 305-370 - 30 ( 1913) pp. 489-520 - C.R. Acad. Sc. Paris, 152 ( i ç i i )  
pp. 1739 - 174 3 -15 6； ( 1913) PP- 205-209 -  pp. 677-679).

G 1912 —  Geyer — Der Kreisel als Kompass. (Marine Rundschau, 2, pp. ioçç-1116).

G 1912 — E.A. Sperry —  Neue form des Kreiselkompasses - (Elektrotech. Zeitschr. 33,

(1912), p. u  14-34 (1913) PP- 224-225).

G 1912 — P. Steindel —  Der Kreiselkompass. (Zeitschr. Phys. u. Chem. Unterr” 
Berlin, 25, pp. 116-122).

G 1912

G 1912

1912

1912

1912

1912

一  M. Pineau —  Le compas gyroscopique de la Marine allemande. (Rév. Gén. 
des Sc., Paris, 23, pp. 624-626).

— O. Martienssen — Die Theorie des Kreiselkompasses ■
trumentenkunde, Berlin, 32, pp. 309-321).

— L. Mottez —  Guide de l’Officier chargé des compas -

— J.B. Guilhaumon — Astronomie et Navigation, suivies 
des compas - Paris et Nancy.

(Zeitschr. fur Ins-

Chapelot - Paris, 

de la compensation

— E. Modena — Compensazione delle bussole magnetiche - Istituto Idrogra- 

fico N° 2065 - Genova.

— E. Modena — La Bùssola - Piccolo Lessico por H. Meldau (trad, italiana) 
R. Istituto Idrografico N° 3079 - Genova.

1912 — E. Modena — “ Il compensatore stabile della quadrantale ” (Rivista Ma

rittima - Mai içi2).



G 1912 

1913 

1913 

G 1913 

1913

1913

H 1913

G 1913 

G 1913

1913

1913

1913

1914

1914 

G 1914

G 1914

G 1914

H 1914 

G 1914

1914

1914

— H. Chatley — Practical Gyrostatic Balancing.

— U.S. Naval Institute — Practical Manual of the Compas. - Annapolis.

— H. Meldau — Der Kompas an Bord eiserner Schiffe - Leipzig.

— FJ.B. Cordeiro — The Gyroscope - New York and London.

— Perret — Cours de l’Ecole Navale - Régulation et Compensation des Com
pas Magnétiques.

— F. Marquet — Cours de Navigation et compas de FEcole Navale (2me édi
tion, 1921).

— L.A. Bauer —  Magnetic Results of Hailey’s Expedition (1698-1700) Ter. Magn. 
18, 1913.

— E. Delassus — Leçons sur la dynamique des systèmes matériels, Paris.

— Der Kreiselkompass als neueste... (Nauticus, pp. 416-440).

— R. Topp — Ein Verfahren zur Bestimmung des magnetischen Momentes 
von Fluidkorapassrosen. (Annalen der Hydr. und Mar. Meteor. 1913, page 167).

~ i H. Maurer — Beseitigung starker krängungsdeviationen. (Annal, der Hydr. 
und Mar. Meteor. 1913, page Ç2).

— Breusing —  M S teuerm annskunst- f i ia edition 1857， ^  1864, f  1871). 
9* edition 1913.

— E. Modena — Precisione nei calcoli e nelle costruzioni grafiche a riguardo 
della Bussola. - (Annali Idrografici - Vol. 8 - Genova, 1913).

— N. Ogloblinsky —  Novi universali teodolit dli a opredelenia elementov 
zemnovo magnetisma. - St. Petersburg.

一  H. Meldau — Uber die Richtkraft eines kompensierten Kompasses, wenn 
der D - Korrektor durch Nadelinduktion wirkt. (Annalen der Hydr. und, Mar. 
Meteor. 1913, page 305).

— P. Michelitsch —  Deviationsanalyse der Magnetkompasse mit Rücksicht 
auf die Deviations-änderungen in Fahrt. (Annalen der. Hydr. und. Mar. Meteor. 
1914, Page 4Ç5).

一 S. Mars — Der Schiffskompass und der Schiffsmagnetismus - Batavia.

— M. Iven — Theoretische Betrachtungen über die Wirkungsweise des Krei
selkompasses, Kiel.

— D. Flir —  Der Kreiselkompass - (Mitteilungen aus dem Gebiet des Seewesens, 

pp. 1070-1165).

— M. Pineau — La substitution du compas gyroscopique… (Rev. du mois, Pa

ris, 19, pp. 689-705).

— Joaqin Bensaude — Histoire de la Science Nautique Portuguaise - Genève.

— H. Lamb —  The theory of the gyroscope. (Proc. R. Soc., Edinburgh. 35, pp. 

153-161).

— Seychal — Cours de FEcole Navale (2m* année) - Compas.

— Cdr. H.E.F. Aylmer & John White — Admiralty Manual of Navigation 
Cap. XXIV-XXVI. - London (2nd edition 1921, 3rd edition, 1928).



1914 — Joaquin Arnaut — Giroscopo, descripciôn e instrucciones para su manejo 
y cuidado - 2 Vol. - Buenos Aires.

1914 — R. Topp _  Einführung in die Deviationstheorie - Bremerhaven.

1914 — H. Cabtree — An elementary treatment of the theory of Spinning tops 
and gyroscopic motion.

1915 _  Y.E. Johson — The Gyroscope : An Experimental Study from Spinning- 
top to Mono Rail. - London.

1915 — S. Mars — Veranderingen van en beschouwingen over het magnetisme in 
moderne ijzeren en stalen schepen - Weltevreden.

1915 — F. Gausberg — Der Flugzeugkompass und seine Handhabung Kompass
kompensieren... Berlin.

1915 _  A. Ramos da Costa — Agulhas giroscopicas, E o seu confronto com a 
agulha magnética.

1915 一 Y. de Giaxa — Uber die Hypothèse, welche der Poissonschen Theorie der 
Schiffsmagnetismus Zugrunde liegt, und über die Unzulässigkeit derselben- 
Wien.

1915 —  A. Schiick — Die Kompass - Sage in Europa. - Hat Europa den Kompass 
über Arabien oder hat ihn Arabien von Europa erhalten ? - Magnet, Galamita, 
Bussole, Kompass - Die Vorgänger des Kompasses - (Der Kompass, I I  - Ham
burg, 1915).

1915 —  A. Santi — Bussola mod. R.I.I. - 1915，Fascicolo I e II - R. Istituto Idrogra
fico - Nos 3020，3021 e 3037. - Genova. (edition. iç2i, 1925).

1915 —  Sperry Gyr. C0 — The Sperry gyrocompass and navigation equipment - 
New York.

1915 —  v. Hasenkamp —  Lyths Trockenkompass. (Annalen der Hydr. und. Mar. Me
teor. IÇ15, page 234).

Fr. Gausberg — Ber Flugzeugkompass und seine Handhabung - Berlin.1915

1915 _  L.M. Nulton — Some notes on the principle of the Gyroscopic compass...- 
Proc. U.S. Institute, 41, Nr. 5.

1915 —  A. Lechner 一  Uber die Richtkraft eines... Kreisels - Sitzber. der Krk. Akad. 
Wiss. Wien, abh. I I  a, 124 (3-ç) pp. 279-286.

1916 —  P. Appell — Sur les liaisons cachées.......， C. R. Acad. Sc., Paris, 162， pp.
27-29. '

1916 — Sperry C° — Instructions pour le compas gyroscopique système Sperry - 
London.

1916 — Sperry C0 — The Sperry Gyrocompass. Elementary theory and complete 
description. - London.

1916 — H.P. Hjelm — Deviation - En haandbog for skibsofficerer - Kopenhagen.

1916 — U*S. Naval Institute — A practical Manual of the Compass. A short treatise 
on the errors of the magnetic compass and a description of service instru
ments, including the gyro-compas - Annapolis, Md.

1916 — Arthur E. Gott — The Sperry Gyro Compass - London.

1916 — B.I. Kudrevitch — Kratkoe islodjenie printsipa giroscopitcheski Kompa
som, Petrograd.



1917 —  Ed. Scarone — Compas Giroscôpico - Buenos Aires.

1917 ~  A. Santi —  Bussola normale et di rótta - (Istituto Idrografico, N° 3020) - 
Genova.

1917 —  M. íven — Der Kreisel als Kompass - Hamburg.

1917 —  H. Usener —  Der Kreisel als Richtungsweiser. Seine Entwicklung, Theorie 
und Eigenschaften - München.

1917 — Fr. Gagelmann und Fr. Lieck —  Navigation und Kompasskunde - Berlin.

1917 — F. Marguet — Les applications du gyroscope dans la marine - Rev. géné. 
des Sc” Paris, 28 pp. 230-242.

1917 — G.B. Harrison — The Gyrocompass. - His Majesty’s Stationery Office - London.

1917 — Le compas gyroscopique Anschütz (Trad. publ. par le Ministère de la Marine) 
- Paris.

1917 — Le compas gyroscopique Sperry. Théorie élémentaire. (trad, par le Minis
tère de la Marine), Paris. v

1917 — Lehrbuch für den Unterricht in der Navigation an der Kaiserlichen Marine, 
Berlin.

1917 —  Lehrbuch für den Unterricht in der Navigation an den Deckoffizierschulen 
der Kaiserliche Marine - Berlin.

1917 — L.A. Bauer，W.J. Peters and J*A. Fleming — The Magnetic Work of the
“ G alilee，，， 1905-1908. - (Publication N。 175 ( V o l  I I I ) . Carnegie Institution oi 

Washington 两 1917).

1917 —  L. A. Bauer, W. J. Peters, J. P. Aalt & J. A. Fleming 一  The Magnetic Work 
of the “ Carnegie，，，1906-1916. - (Publication N° 175 (VoL I I I )  Carnegie Insti
tution of Washington - 1917).

1917 —  Drecker — Ein Instrument, eine Karte und eine Schrift des Nürnberger 
Kartographen und Kompassmachers Erhard Etzlaub. (Annalen der Hydr. und 
Mar. Meteor. IÇ17 - page 217).

1917 — R.J. Bray — Pivots and Caps in Compasses - Compas Department - London.

1917 —  H.D. Handbook of Pilotage — Magnetism and Compass Work. (ist Edition
içoó, içoS, igi2 - revised at the Hydrographic Department).

1918 — A. Lucas — Des Phénomènes Oyroscopiques et de leurs principales appli
cations à la Navigation. - Challamel - Paris.

1918 — A. Ramos da Costa — Tratado elementar das agulhas magnéticas, girosco- 
picas e electromagneticas - Lisboa.

1918-1919 — W. Immler —  Flugzeugkompasswesen und Flugsteuerkunde • Berlin- 
Charlottenburg.

1918 — G. de Cacqueray — Le Compas liquide et sa compensation.

1918 ~* F. Creagh-Osborne — The Magnetic Compass in Aircraft (5th Edition).

1918 —  Alexandro García C. —  El Girocompas Sperry. Teoria, descripcion e ins- 
trucciones para su fonctionamiento y conservacion. - (Cf. Annuario Hidro
gráfico, Tomo 31, pp. 221-S72), Valparaiso.

1918 — A. Gray — A treatise on gyrostatics and rotational motion theory and 
applications.



1^18 — C.H. Brown —  Deviation and the Deviascope, including the Practice and 
theory of compass adjustment.

1918 — W.C.P. Muir 一  A treatise on Navigation and Nautical Astronomy，including 
the theory of compas deviations. - U.S. Naval Academy - 40 Edition - Annapolis. 
(ist edition iço6).

1918 —  A. Santi — Bussola elettromagnetica Spalazzi. (Istituto Idrografico N° 3022) 
- Genova.

1918 — Pavlinov —  Magnetni Kompas na Korabie, Leningrad.

1919 — J. Merrifield — Magnetism and Deviation of the Coinpass.

1919 — J. Perry — Spinning Tops and the Use of Gyrostats and the Gyro-Compas.

1919 — H. Bencker — Cours de Compas de l’Ecole de Perfectionnement des En
seignes de Vaisseau - Brest,

1919 — H. Meldau — Die D-Korrektoren des Kompasses an Bord eiserner Schiffe.
(Annalen der Hydr. und. Mar. Meteor, iç iç  - page 251).

1920 — A. Anthiaume —  Evolution et enseignement de la Science Nautique en 
France et principalement chez les Normands. - 2 Vol. Paris.

1920 — The Gyrostatic compass ■ Engineering, London, 109, pp. 202-206.

1920 — Sperry C° — The Sperry gyrocompass Mark I I I  - New-York.

1920 — Sperry C° —  Elementary theory of two-gyro compass.
Le compas à deux gyroscopes Sperry, modèle I I I  (polycop. par le Ministère 

de la Marine), Paris.

1920 — Sperry C° —  The Sperry gyrocompass. London.

1920 — G. Brown —  The Gyrostatic compass. • R. Institution of Gr. Brit. Weekly 
even. meet. (30 Janv. 1920).

1920 — J. Peluchon —  Etude sur les compas gyroscopiques - Rev. Marit. (Partie 
technique) Paris (N° 1， Dec. 1920) pp. 83-111.

1920 — T.W. Chalmers —  The Gyroscopic Compass - London.

1920 — J. Vallerey — Traité élémentaire de la compensation et de la régulation
des compas (20 Edition).

1920 — The gyroscopic Compass : A non-mathematical treatment - The Engineer, 
Jan. 16-Mar. 5. - London, 1920.

1920 — R.L. Sanford — Testing of Magnetic Compasses (Scient. Papers N° 382 
Bureau of Standards) - Washington.

1921 — P.A. Domogarow —  Teoretitscheskaja Dewiazia • Theoretische Deviation - 
Elementare analytische Theorie eines Magnetkompasses und seine Berech
nung (in russian) Petrograd,

1921 — H. Meldau —  Kleines Kompasslexikon (2 Aufl.) • Hamburg (1 AufL 1910).

1921 —  K. Hochmuth —  Der Kreiselkompass • Berlin-Leipzig.

1921 —  S.H. N° 64 —  Manuel des Instruments Nautiques, Paris.

1921 — H. Laning & H.D. Me Guire —  A practical Manual of the Compass - Bureau 
of Navigation, Washington.



1921 —  Admiralty Manual for the deviations of the compass (numerous editions sin
ce (1862) - nombreuses editions depuis (1862)， 1863， 1869, 1874, 1882, 1893， 1901, 
(7th edition 1912).

1921 — Cdr. F.N. Shearne & Dr. W.M. Smart — Admiralty Manual of Navigation.
(2nd edition). - ( is t  edition 1914 ■ 3rd edition 1928).

1921 — U.S. Naval Institute — A Practical Manual of the Compass - Annapolis.

1921 一  F. Marguet — Cours de Navigation et de Compas de l，Ecole Navale
(20 Edition) ( iTe Edition 1913).

G 1921 —  Pires da Rocha e Alves de Sousa — Girobussola (Sperry) - Lisboa.

1921 — A. Santi — Bussola Normale e di Rotta per Navi, modello R.I.I. 1915 - 
Istituto Idrografico - Genova.

H 1921 —  L. Pereira da Silva — A Arte de Navegar dos Portugueses desde o Infanta 
a D. Joâo de Castro - Porto.

G 1921 —  Lepelletier — Théorie élémentaire du Compas Sperry - Paris.

G 1921 — H. Bencker —~ Introduction à l’Examen des Compas gyroscopiques - 
Mécanique élémentaire, Description schématique - Paris.

G 1921 —  H. Béghin — Sur les compas gyroscopiques Anschütz et Sperry, C.R. Acad. 
Sc. Paris, 173，pp. 288-290.

G 1921 —  H. Béghin — Etude Théorique des Compas Gyrostatiques Anschütz et 
Sperry. (Annales Hydrographiques), Paris 1921. (avec Bibliographie, page 384).

G 1921 —  H. Béghin — Statique et Dynamique (2 Vol). Paris.

G 1921 —  A. Baule — Cours de Gyro-compas (Autogr.) Ecole des Off. Torp. - Toulon.

1921 — E. Kuhlbrodt — Die erdmagnetische Vermessung der Weltmeere.
(Annalen der Hydr, und. Mar. Meteor, iç2i, page 18).

1921 —  G. Thiel — Elementare analytische Theorie des Magnetkompass und Seine 
Berechnung. (Annalen der Hydr. und. Mar. Meteor. 1921, page 234).

1921 —  H. Meldau — Bestimmung der Deviationskoeffizienten mit Hilfe des De
flektors. (Annalen der Hydr. und. Mar. Meteor. IÇ21, page 339).

G 1922 — H. Maurer — Die Kreiselkompass - Abweichungen und ihre Bezeichnung.
(Annalen der Hydr. und. Mar. Meteor. 1922, page 55),

1922 — H. Maurer —  Aus Domogarows Theorie des Magnetkompasses. (Annalen 
der Hydr. und. Mar. Meteor. 1922, page 158).

1922 — H. Maurer —  Zur Bestimmung des magnetischen Moments der Fluidkom
passe. (Annalen der Hydr. und. Mar. Meteor. 1922, pages 187, 283).

1922 一  H. Maurer —  Zur Kompensation der halbkreisigen Deviation. (Annalen der 
Hydrt und. Mar. Meteor. iç22f page 202).

1922 — J J .  Larsen (Kristiania) —  Das magnetische Moment der Fluidkompasse 
und dessen Bestimmung. (Annalen der Hydr. und. Mar, Meteor. 1922, page 256).

G 1922 — A. Jachino — Principi generali delle Girobussole - Trattazione elementare
(Istituto Idrografico N° 302g), Genova. - (Suppl. “ Rivista Marittima” Roma, IÇ21),

G 192)2 —  S.H. N。65 —  Le compas gyroscopique Anschütz ■ Annexe à S.H. N° 64.



1922 — E. Krauss — Notice sur l，Emploi et la Compensation du Compas Morel 
pour Aviation. - Paris.

1922 — N. Ogloblinsky — Instruction sur le Déflecteur pour compas liquide Sys
tème N. Ogloblinsky.

G 1922 — H. Meldau — Kleines Kreiselkompass-Lexikon - Hamburg.

1922 —  H. Coldewey — Bestimmung des magnetisches Moments der Fluidkompass 
(Annalen der Hydr. und. Mar. Meteor. 1922, page 101). ，

1923 —  U.S. Coast and Geodetic Survey, Sp. Public. N。96 — N.H. Heck & W.E. 
Parker — Instructions for the Compensation of the Magnetic Compass.-
Washington (edition IÇ40).

1923 —  G. Massenet et W. Hardant —  Traité de Navigation à l ’usage des 
taines au Long Cours - Tome I I  Compensation des Compas, Paris.

H 1923 — de Saussière —  LJOrigine de la Rose des Vents et l’invention de la 
sole (Archives des Sciences Physiques et Naturelles) - Genève.

Capi-

Bous-

W 1923 

1924

Manuale di radiogoniometria per l ’ufficiale di marina.

— E. Modena — Un metodo semplici per ricavare i valor i delle forze agenti 
sull，ago della bussola senza passare attraverso i coefficienti approssimati
(Rivista Marittima - Roma N° X ， IÇ24, pp. 153-158).

1924 —  H. Meldau — Der Kompass im Luftfahrzeug — Folgerungen aus der 
entwicklung des Seekompasswesens nach Theorie und Praxis.

(Ztschr. f. Flugtecknik u. Motorluftsch. - Heft. 13-16, 1924).

G 1924 —  Battestini —  Le stabilisateur gyroscopique - Cf. Revue Maritime, Paris, 
Septembre 1924，pp. 351-366.

G 1924 —  F. Peake Sexton — The Gyro-compass - Cf. Nautical Magazine - July 1924 - 
pp. 40-46 & August 1924, pp. 124-128.

G 1924 — H. Bouasse — Gyroscopes et Projectiles - Paris.

1924 —  J.W . Gillie —  Mariner’s Magnetic Compass (Nautical Magasine, July 1924).

1934 —  Henry Hughes & Son —  The “ .Dead-beat” Compass (Nautical Magazine, 
July 1924).

This compass has a 6 1/2 inch card contained in a 10 inch bowl. To the card is fixed 
two 2 1/2 inch needles of a high magnetic moment which renders the compass nearly 
free from the influence of all mechanical disturbance and allows heavy damping with
out making it sluggish. Being free from lag the instrument remains steady under 
conditions that would disturb any other compass.

Ce compas possède une rose de 6 pouces 1/2 (164 millimètres) contenue dans une cuvette 
de 10 pouces (254 millimètres). Deux aiguilles de 2 pouces 1/2 (64 millimètres) à fort 
moment magnétique sont fixées à la rose; ce qui libère presque entièrement le compas 
de l'influence de tous les troubles mécaniques, et permet un fort amortissement sans 
que le compas soit paresseux.丨Comme il n'y a pas d'entrainement, l'instrument donne 
des indications stables dans des conditions qui perturberaient tout autre compas.

1924 —  Breusing-Meldau —  Steuermannskunft - Lehrbuch des Navigation (io° edi
tion) - Bremen. - (ist Aufl. 1857 - 20 1864 - 3° 1871 - ç° 1913).

1924 —  P.R. Heyl —  The Earth Inductor Compass - Cf. Bulletin of the National 
Research Council, Jan. 1924, p. 120，Washington.

G 1924 — A. Gray —  A treatise on Gyrostatics and rotations Motion. Theory and 
Applications. - London.



1924 — L. de Morais e Sousa — A Sciencia naûtica dos pilotos portugueses nos 
séculos. XV e XVI, 2 Vol. Lisboâ.

1925 —  J. Müller 一  Kreiselkompass und Funkpeiler - Cf. Deutsche Schiffahrt. Na 
19 - 1925.

1924 — H. Koldewey —  Tangenten Ablenkungsapparat zur Bestimmung des ma
gnetischen Moments der Fluidkompasse. - Cf. Annalen der Hydrographie und 
Maritimen Meteorologie, Hamburg, 1922，Heft I I I，pp. 101 et 1924, Heft I I I，pp. 60-62.

1925 —  G. Thiel —  Feld-und Nadelinduktion in den D-Korrektoren des Kompasses 
(Tafeln). (Annalen der Hydr. und Mar. Meteor. 1925, page 222).

1925 —  J. Henderson — A Gyrocompass Incorporating two Gyroscopes - 
(Cf. The Philosophical Magazine, London. Jan. 1925) 、

1925 — B.I. Kudreyitch —  Elementarnaia Teoria i praktika giroscopicheskovo 
Kompasa. - Leningrad.

1925 —  E. Modena — Sulla Deviazione Quadrantale, sull，induzione degli aghi，sul 
deflettore di Colongue, sulla rosa inclinata di Schtempel. (Cf. Rivista Marit
tima, Roma, Febbraio, 1925， pp. 387-428).

1925 —  E. Collin —  Le Compas Morel - (Cf. Le Génie Civil, Paris, 28 Mars 1925, 

PP. 309-313) •

1925 — E. Modeńa — Bussole. Teoria elementare e pratica delle compensazione.
R. Accademia Navale - Livorno.

1925 —  Ch. de la Roncière — La découverte de l'Afrique au Moyen Age - Carto
graphes et explorateurs. (Cap. 3) La Boussole - Le Caire, 1925.

1925 — Antonio Barbosa — Instrumentos náuticos da epoca dos descobrimentos
(Rivista Militar) - Lisboa.

1925 —  Fontoura da Costa —  Desvios da agulha magnética - Escola Naval - Lis
boâ.

— Goerz ~  Compas Solaire (Goerz Solar Compass) - (Revue Hydrographique, 
Vol. V III, N° Monaco, 1931).

— Luis de Ribera y Uruburu — Tratado de Navegacion, Agujas etc. - 3。Edi
tion - Madrid (Edition 1907).

— S.T. Lecky — “ W rinkles” in Practical Navigation - 21o Edition (Numerous 
editions since 1881) (ç° Edition 1894) (14th edition içoi by Capt. Allingham) ( 15th 
ed it io n  i ç i o ) .

— Direzione Armi e Armamenti Navali — Norme pratiche per la condotta e 
riparazioirxe dei complessi bussole giroscopiche. - Spezia.

— Nathaniel Bowditch — American Practical Navigator - Washington, (ist 
edition in 1801) (edition 1938).

— A.H. Bumstead — The Sun Compass (The Military Engineer， Washington, 
July-August JÇ26).

— “ Hansa ” N° 37 — Von der Prüfung der Fluidkompasse.

— H. Coldewey —  Neue Schwimmkompasse für Flugzeuge und Seeschiffe
(Annalen der Hydro, und Mar. Meteor. - Februar 1926，page 57).

1926 — H. Coldewey — Änderung der Kompassprüfungsbestimmungen
(Naut. Rundschau - N° 25， 1926),



1926 — E.CJVÍ. — Nuoye bussole a liquido per velivole e per navi (Rivista Mariu 
timas Roma - JuL-Aug. IÇ26, page 313).

1926 — EX.AL — Sulle Deviazioni della Bussola dovute ad inclinazione longitu
dinale della Nave. - (Cf. Rivista Marittima, Roma, JuL-Aug. iç2óy pp. 256-264),

H 1926 — E.C.M. — Lo sviluppo della bussola marina nella tradizione e nella storia
(Rivista Marittima, Roma, Sept. 1926), page 648.

G 1926 — Alfred Lucas — Les Phénomènes gyroscopiques - Paris.

1926 — Castor Ibanez de Aldecoa — Nivelacion practica de la Aguja Sperry. 
Aguja de balístico de mercúrio (Conclusion). - Cf. Revista General de Marina, 
Mar. 1926， pp. 361-373.

1926 — H. Maurer - F. Fischer — Die vom Schiff hervorgerufene Funkfehlweisung 
und hire Kompensation. (Annalen der Hydr. und Mar. Meteor. 1926，page 13).

1926 — L.A. Bauer, W.J. Peters, J.A. Fleming — The Compass-Variometer (Ocean 
Magnetic and Electric Observations, 1915-1921). Special Report - Researches of the 
Department of Terrestrial Magnetism - Volume V. N0 175 - Carnegie Institution of 
Washington, page 339.

H 1926 —  W. Busch —  Die Entwicklung des Schiifskompasses in Sage und Geschichte
(Annalen der Hydr. und Mar. Meteor. iQ2ö, page 120, i6ç).

1927 — H. Maurer - F. Fischer —  Sind Funkbeschickung und Kompassdeviation 
eindeutig ? (Annalen der Hydr. und Mar. Meteor. 1927, page 116).

G 1927 — A. Boulanger — Leçons choisies de mécaniques. Dynamiques des solides 
tournants : phénomènes gyroscopiques, théorie élémentaire et applications.- 
Paris.

G 1927 — J.F. Ruthven — The Gyro Compass. - I. - Cf. The Nautical Magazine, Glas
gow, Oct. 1927, pp. 229-303.

1927 — Prof. M. Tenani — Strumenti e metodi da campo per le misure di magne* 
tismo terrestre. - Istituto Idrografico，N° 3052 - Genova.

Gr 1927 — Amiral E. Burzagli — Manuale dell’Ufficiale di Rotta - Istituto Idrogra
fico - Livorno-Genova - 20 edition 1934.

W 192(7 一  S.H. Long — Navigational Wireless - London.

^  1927 — R. Keen — Wireless Direction Finding and Directional Reception _ 
London.

1927 — H. Maurer —  Kompassstörungen - Hamburg.

1927 — J.M. Luteroti — Terestricka Navigacija. - Teorija devijacije i kompén* 
zacije kompasa - Dubrovnik.

1927 — N. Ogloblinsky & N. Matusevich — Isledovanie novogo universalnovo 
magnetnovo teodolita. - Leningrad.

1928 — A. Domogarov — Teoreticheskaia deviatsia - Element, teoria magn. Kom
pasa i evo rastchet ; Leningrad.

1928 — Admiralty Manual of Navigation (2 Vol.). 3° Edition. - H. M. Navigation 
School, Portsmouth and Royal Naval College, Greenwich (ist edition 1914, 2nd edition

G 1928 — W.E. Allen & G.F. Carlton — The Gyroscopic Compass ■ (Cf. Marine Ob
server, July IÇ28, p. 131),



1928 — Juan Navarro Dagnino — La Nueva Aguja Giroscopica Anschütz. - (Cf. 
Revista General de Marina, Madrid, Feb. 1928, pp. 245-254).

1928 —  Het Geluidrichting Kompass. - (Cf. De Zee, Le Helder, Sept. 1928, pp. 5/5) ：

1928 — H. Bencker — The determination of the Magnetic Moment of liquid com
passes. - La détermination du moment magnétique des compas liquides.-
(Hydrographic Review - Revue Hydrographique, Vol. V, N° 1, Monaco).

1928 — L. Tonta — Concerning the Correction of the Quadrantal error in Com
passes of large magnetic moment. - Au sujet de la Correction de l’Erreur 
quadrantale dans les Compas à grands moments magnétiques. (Hydrograph. 
Review - Revue Hydrographique, Vol. V, N° 1 Monaco - Mai içi8, p. 177).

1928 — N. Ogloblinsky — Compas Magnétique liquide à induction compensée.
(Revue Maritime, Paris, Février 1928).

1929 — A.L. Rawlings — The Theory of the Gyroscopic Compass and its Devia
tions. - London.

1929 — B.I. Koudrevitch — Theoria i praktika giroskopitcheskovo Kompassa - 
Hydrografitcheskoie Oupravlenie - Leningrad (Edition 1922 et 1925).

1929 —  H. Coldewey —  Der Schwimmkompass als Präzisionsinstrument. - Nou
velle rose de précision pour Compas liquide. - New precise liquid compass 
card. (Annalen der Hydrog. und Mar. Meteor. N° V I - Berlin IÇ2Ç, page içó). 
(Extrait, Revue Hydrographique, Vol. V III, N° 2, Monaco, 1930).

1929 — Dr. A. Nippoldt — “ Magnetische Kräfte über dem Meere ” - Meereskun
de, Heft. 185. Berlin, 1929.

1929 —  E.G. Floka —  Enkeiridion Nautilias - Tome 2 - Magnetikai Puxides - Athe
nais.

1929 — Th. Pharos — Rutmisis, Antistatmisis Magnetikon Puxidon. - Athenais.

1929 —  T. Yahlen —  Deviation und Kompensation - Braunschweig.

1929 — P. de Yanssay de Blavous — Cartes Magnétiques. - Magnetic Charts.-
(Revue Hydrographique - Vol. VI, N° i & N° 2 - Monaco, Mai & Novembre 1929).

1930 —  G. Thiel — Trennung der Feld - und Nadelinduktion in den D - Korrek
toren des Kompasses. (Annalen der Hydr. und. Mar. Meteor. 1930, page 250).

1930 — Pemberton Azimuth angle attachment (Alidade azimutale Pemberton)
(Henry Hughes & Son, London) - (Revue Hydrographique, Vol. IX , N° 1, Monaco,
m 2).

1930 — Académie de Marine (Tome IX, 1930) —  Guillaume le Nautonier - La 
Mécomélrie de l ’Aimant.

1930 — M. Tenani — Expériences sur la Compensation stable de la Déviation qua
drantale des compas magnétiques au moyen de compensateurs cylindriques.
(Revue Hydrographique, Vol. VII, N° 1, Monaco, 1930).

1930 — Askania Werke, Bamberg —  Le Télécompas Askania - Les Compas aéro- 
nautiques Askania. (Revue Hydrographique, Vol. V il, N° 2, Monaco).

1930 — Nathaniel Bowditch —  American Practical Navigator, (ist edition in 1801).

1930-31 — H. Meldau - H. Coldewey — Zur Didaktik der Kreiselbewegungen.
(Annalen der Hydrog. und Mar. Meteor. 1930, page 155).
(Annalen der Hydrog. und Mar. Meteor. 1931, page ioç, 177).



1931 —  W. Immler —  Der Flugzeugkompass. (Annalen der Hydr. und Mar. Meteor, 
m h  page 113). •

1931 — W. Immler —  Der Kompass im veränderlichen Magnetfeld. (Annalen der 
Hydr. und Mar. Meteor. 1931, page 277).

1931 — M. Harms —  Der Elektronenstrahl - Kompass im Flugzeug. (Annalen der 
Hydr. und Mar. Meteor. 1931, page 451).

1931 — Meldau-Steppes — Lehrbuch der Navigation • Bremen. (20 AufL in 1935)•

H 1931 — L. Palazzo — Osservazioni di magnetismo a Roma dal XVI secolo fino ai 
nostri Giorni. (Atti del 20 Congresso Nationale di Stadt Romani - Roma, 1931)- 
Cf. Revue Hydrographique, Vol. IX, N0 1，Monaco, Mai 1932, page 265.

1931 _  L. Tonta — Compass for measuring Variation at Sea. • Compas pour la 
mesure de la Déclinaison en Mer. ■ (Istituto Idrografico, Genova). - (Revue 
Hydrographique, Vol. V III ; 2, Monaco IÇ31). •

1931 — Lacmann — Verfahren zur raschen Berechnung der Deviationsbeiwerte 
aus in überschüssiger Anzahl gemachten Beobachtungen - Berlin.

H 1931 — F. Marguet —  Histoire Générale de la Navigation du XVe au XX® Siècle. 
Paris.

1931 — Gabriel Malleville — El Compas Magnético - Servicio Hidrográfico - Buenos 
Aires.

1931 — C.F. Connoly —  Portable standard Magnetic Compass ■ Cf. Empire Survey 
Review, London, July 1931, pp. 21-24.

1031 — G.T. Rude — The determination of the Compass error. - Cf. Bulletin of 
Field Engineers, Washington, Dec. 1931, pp. 35-37.

G 1931-1933 —  B.I. Kudrevich —  Teoria i praktika giroscopicheskovo K om pasa .- 
Part. I, I I ’ & III. - Leningrad.

1932 — N.J# Ribaltovski — Prakticheskaia Deviatsia. - Leningrad.

1932 — W, Immler —  Die Schwingungsform stark gedämpfter Systeme. (Annalen 
der Hydr, und Mar. Meteor. IÇS2 - page 246).

1932 —  W. Immler — Erzwungene Kompasschwingungen. (Annalen der Hydr. und 
Mar：  Meteor. 1932, page 414).

1932 — D. Perlewitz und C. Plath —  Ballonkompass. (Annalen der Hydr. und Mar. 
Meteor. IÇ32, page 481).

1932 — Hans Meier — Uber Normung von Kompassrosen. (Annalen der Hydr. und 
Mar. Meteor, içsb, page 483).

H 1932 — N.H. de Y. Heathcote —  Discovery of the Deviation of the Compass. 
(Science Progress - July, 1932).

1932 — H. Hughes & Son — Compas Holmes et Path Indicator (Indicateur de 
route). (Revue Hydrographique, Vol. IX , N° 2， Monaco).

1932 — R. Istituto Idrografico — Bussola Mod. R.LL 1932，per sommergibili, mo~ 
toscafi, imbarcazioni. - Genova.

1932 — W. Ullrich 一  Uber Kompasstörungen _ Cf. Der Seewart, Hamburg, N° 2， 
1932，pp. 90-96.

W  1932 —  M. Tenani —  Radiogonometria. - Publicazione N。3086 del R0 Istituto Idro 
grafico - Genova.



1933 — J. Clendinning 一  Declination with the Gonolly Compass. - Cf. Empire 
Survey Review, London, April 1933, pp. 78-81.

1933 — Prof. M. Tenani — Sui principi costruttivi delle Bussole magnetiche - 
R. Istituto Idrografico, Genova (Rendiconti della R. Accademia Nationale dei Lincei) 
Vol. X V II，serie 6a - fase. 8 - Roma - Aprile 1933 - XI).

E 1933 — A. Fontoura da Costa — A Marinharia dos Descobrimentos - Bibliografia 
Nautica Portuguesa até 1700. - Lisboa.

1934 —  N.C. Baird — Stella dual magnetic compass - Glasgow. (Revue Hydrogra
phique, Vol X I ， N° 2, Monaco).

1934 — Kelvin-White —  Spherical Compass. - Cf. Nautical Magazine, Glasgow, 
March 1934, p. 204.

G 1934 — Amg. E. Burzagli —  Manuale delFUfficiale di Rotta. - Istituto Idrografico 
2a edizione - Genova, ( ia  edizione 1927)t

1934 —  Kompass mit dubbel Magnetsysteem. - Cf. De Zee, den Helder, May 1934, 
pp. 282-283.

1934 —  W. Immler — Dämpfung und Ruhe des Flugzeugkompasses. (Annalen der 
Hydr. und Mar. Meteor. 1934, page 23p).

1934 —  Tollkompasses. • Cf. De Zee, Den Helder, Dec. 1934, pp. 643-649.

1934 — Gidrograficheskovo Upravlenia —  Public. N。 io. - Deflektor de Colongue 
127 mm. (5”）. Krenovoe Kotelok 127 mm. (5”). Kartujka c naklonmi strelkami. 
Trenova. Magneti dlia namagnetchivania, Leningrad.

1935 —  Gidrograficheskovo Upravlenia —  Public. N。 13 - 125 mm. (5”）morskoc 
magnetnii Kompas sistem r y  7 BMC PKKA. Leningrad,

1935 —  W. Ullrich — Die wichstigsten Regeln für die Behandlung der Magnet
kompasse an Bord. (Cf. Der Seewart, 1935， i f pp. 2-6).

H 1935 — A. Giani — Salomone Ireneo Pacifico, Inventore della Bussola. ■
Cf. Rivista di Cultura Marinara, Roma. (Jan-Feb. 1935, pp. 169-173).

1935 —  W. Immler — Der Sonnenkompass und seine navigatorische Verwendung.
(Cf. Annalen der Hydrographie, Berlin, Nov. 1935, pp. 445-450).

H 1935 —  J. Hennessy*— History of the Magnetic Compass. (The Marine Observer, 
Vol. X II, N° 120, Londres, Oct. 1935).

H 1935 — Heinrich Winter —  Seit wann ist die Missweisung bekannt. - (Annal der 
Hydr. und Mar. Meteor” Berlin, 15 Sept. IÇ35， pp. 352, 416). (Extrait dans la Revue 
Hydrographique, Vol. X II I ， N° 2，Monaco 1936).

1935 —  W. Immler —  Der Magnetkompass beim Kurvenflug. (Annalen der Hydr. 
und Mar. Meteor” 1935, page 241).

H 1935 —  H. Meldau — Der Auschiitzkreiselkompass, Selbsteuer und Kursschreiber - 
Bremen.

1935 —  Meldau-Steppes — Lehrbuch der Navigation - 2 Aufl. - Bremen, (ist, Aufl”

G 1936 —  P. Kudrevich —  The gyro-compasses of Beghin and Monfret - Cf. Zapiski 
po Gidrographii, Leningrad, N° 2, 1936, pp. 114-125.

1936 —  P. Domogarov 一  On the method of determining the Deviation of the 
Magnetic compass by means of a watch. Cf. Zapiski po Gidrographii, Leningrad， 
N° 2, 1936, pp. 103-110.
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Steppes — Heinrich Meldau f  
und Mar. Meteor. 1937, page 233)

(Veröffentlichungen in den Annalen der 

Ullrich — Uber die Prüfung der Schiffskompasse - Der Seewart N° 6,

— H. B. — Le Compas amorti “ Husun ” （Dead beat Compass) à rose munie 
de filaments et à suspension non résonnante (Henry Hughes & Son, London) 
Revue Hydrographique, Vol. XIV, N° 2, Monaco.

— R. Sunnucks — The Aircraft Compass, 
gow, July 1937，pp. 55-56.

Cf. The Nautical Magazine, Glas- 

T.he Geographical1Ö38 —  M. A. S. —  A development of the Sun Compass. - Cf.
Journal, London ; Vol. XCII, N0 4，October 1938，pp. 382-384.

1940 — P. Collinder — On Compass testing in Sweden, especially with regard to 
the detection of iron in compass bowls. - Les Essais de Compas en Suède, 
plus spécialement en ce qui concerne la présence de fer dans les cuvettes 
de compas. (Hydrographic Review - Revue Hydrographique, Vol. XV II, N° l  - 
Monaco).

1940 — P. Collinder — On the Variation in the magnetic moment of the compen
sating magnets, with a simplified method of observation. - Sur la variation 
du moment magnétique des aimants de compensation, avec une méthode 
^observation simplifiée. (Hydrographic Review - Revue Hydrographique, Vol. 
XVII, N° ï, Monaco).

1941 — H. Bencker — Notes on the Use of Deflectors - Généralités sur 1’.Emploi 
des Déflecteurs. (Hydrographic Review - Revue Hydrographique, Vol. XV III, N° 
ï, Monaco).

H 1941 — H. Bencker — Historical and Bibliographical Index concerning the de
velopment and improvement of the Compass. - Répertoire historique et 
bibliographique concernant révolution et le perfectionnement du Compas de 
Mer. (Hydrographie Review - Revue Hydrographique, Vol. X V III，N0 1， Monaco).
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