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To the Reader. -

* . NHE Circuit of the Earth and Sea (as the Circumference of everyCir

- - cle) contains 360 Degrees, by which Degrees the Diſtances thereon

-- are meaſured, ſo that the Knowledg of the guantity of ſuch a De

- greein our known Meaſures,is a fundamental Principle in Coſmography and

Navigation, as upon whigh, grounded the Reckºning of the Ship’s way, or

Diſtance run. For thoughºſariner, being in his Poyage on the vaſt Ocean,

hath ſometimes three º, to certify him where he is, and how to ſhape his

Courſe to his deſired Port, namely, his Latitude, Courſe, and Diſtance; and

fometimes a fourth, namely, ſome near conjeiture of his Longitude by the Wari

ation,or otherwiſe; yet oftentimes(as in cloſe Weather)he hath nothing but his

Courſe and Diſtance; otherwhile only hi. Latitude and Diſtance in his chief

Guide in falling in with his intended Port. I know it is uſual to allow near 7

Fathoms,or 41; Feet to a Knot; and ſo many ofthoſe Knots as run out in half

a minute, ſo many miles they account the Ship's way to be in an hour. And

if in half a minute ſhe run 41+ Feet, then in 60 minutes or an hour, ſhe

-" runs 5oco Feet; and thus they account 5ooo Engliſh Feet, or 1 ooo Paces,

to be a mile, and 6o of thoſe miles to be a degree, ſuch as the whole Gircum

* . ference in any great Circle is 360, But how is this known to be true f If it be
- T anſwered, that it is known to be ſo by experience; then I would know further

by what Experiment this was found to be ſo? where, and by whom made f I

preſs this ſo much the rather, becauſe I am perſwaded we have at this day as

many excellent Navigators in this Kingdom,and as great Voyages performed,

a from any other place in the World; and I ſhould be glad to hear of the ex

perimental Reſolution of this Problem by ſome of them, thoit were but in run

ning 8 or 10 degrees near the Meridian : for ſo I doubt not but that which I

have here written thereof, would receive farther Confirmation, and better

Entertainment, than haply it will now, being ſo much different from the com

men Opinion ; and the Arts of Navigation and Coſmography, would be

much more perfeffed in aſhort time. For one Error (as a}; Mother) is

oftentimes the cauſe of more; and the removing of one is the occaſion of re

ºf: others, eſpecially when they do mutually ſupport one another. As we

ſhall here ſhew how the Error in the Proještion and uſe of the common Sea

Chart, it ſupportedly this Error of accounting only 3ooooo of our Feet to a

- Degree; and this in like ſºrt upheld by that, ſo that they will ſtand or fall

tºgether. And ſurely that had fallen long ſince being ſº manifeftly convinced,

#it had not been upheld by this, For the confuting of that (I mean the cont

ºn Sea-Chart) it was ſufficient to kgow that the Earth and Sea make one

- - A 3 ~ Spherical



To the Reader.

Spherical Body. But in diſproving and retiifying this, it it neceſſary to know

moreover what is the Quantity of that Spherical Body...And to that end it was

neceſſary to make a ſenſible application of our known Meaſures to a determinate

part of the mbole, that ſo the quantity of that determined Part being known,

and the Proportion thereof to the whole, the quantity of the whole might alſo

be diſcovered. And this I have endeavoured in the Experiment following,

which if I had not handled ſo exaſily in all Points as ſome would deſire, (that

requiring moreTime andCharge than I could#. yet I doubt not but

it will be found that I have come very near the Truth. Some haply will cenſure

me, for being myſelf at the expence to make ſuch an Experiment. But I was

a frugal in it as I could, adding Pains and Induſtry to ſave Expence; I came

mp in ten or eleven days, and had other neceſſary occaſions to lead me from one

place to the other, and didthis as a thing falling opportunely in my way: But

indeed, as in all other parts of Learning, ſo in the Mathematicks, eſpecially in

their Application, or middle Mathematick!,(a ſome call them) it is neceſſary .

with Speculation, to join attual and experimental Prattices; the former being .

empty and uncertain without theſe. . It is true, that the Mathematicks afford

large Field of delightful Speculations, wherein a man might walk far with

much pleaſure : Bat if from ſo many fair Flowers he bring home no Honey, ºr

from ſuch large Fields no Sheaves; 1 mean, if he bring not thoſe Speculations

to ſme uſeful Praſtices, neither himſelf nor others are like to receive much

Fruit by them. But this indeed cannot be ºffetted without more labour and

difficulty; yeaſometimes it requires mechanical and bodily Exerciſes, which

ſome ºffeem too meanand unworthy to ſtoop unto. But for mine own part, I ac

knowledg to have had my Living and Maintenance by the Mathematicks,

and not by Speculation only,but rather by my Prattice therein; and therefore

alſo I deſire what in me lies to make them fruitful to my ſelf and others;

and to that and have ſpent in ſome principal parts of the Mathematicks, near

a much time and means in experimental Prattices and Concluſions,as in the

Speculations. Moreover, conſidering that this particular Experiment was pro

poſed above 3o rears ſince, by our Country-man Mr. Edward Wright, to

mvite ſome to the Trial of it, as a thing which he would have done himſelf,

if he had found ſuch furtherance and opportunity as he deſired, which it ſeems

he did not, nor any other ſince that time. Rather than ſo noble and neceſſary

a Problem ſhould longer reſt anreſolved, I took the ºpportunity ºffered, hoping

it may bean occaſion to whet on ſome others to do the like. This with ſome e

ther thing, which I conceived to be wanting in the Pračice of Navigation,

I have handled in thiſ enſuing Triatiſe, which I commend tº yºurfriendly :
-> -

- * *

4cceptance... Farewel, . - . . . .

, --- *

-- ~ -- - • *

ºr
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- c H A P. l. -

The common Opinion touching the Compaſs of the Earth, and

Quantity of a Tegree of the ſame.

T is a common received Opinion in ºft; (and the like is in

other places)that allowing 5of our Engliſh Feet to a Geometrical

Pace, a thouſand of thoſe Paces make an Italian Mile, and 6o of

thoſe Miles in any great Circle,upon the Spherical Surface of the

Earth and Sea, make a Degree: and thus it is ſuppoſed, that a De-'

gree contains 60 Miles, or 6oooo Paces, or 3ooooo of our Engliſh

Feet,and by ſuch Miles do Mariners in theirVoyagesby Sea keep their

Reckonings. And becauſe the whole Circumference ofa Circle is 360

º degrees,thereforethe Compaſs of theEarth,accordingto this opinion,

* , ſhould be216oo ſuch Italian Miles, or 2 1600000 Paces, or 108oooooo

of our Engliſh Feet. Whence this opinion came, or upon what Expe

rimentit ſhould be grounded, I cannot certainly ſay: It may ſeem to be

taken, or rather miſtaken,from Ptolemy, who ſaith, there are 5oo Sta

| diums in a degree; the ſame was before affirmed by Marinu Tyriu,of

- whom Ptolemy ſpeaking in the 11th Chap of his firſt Book of Geogra

phy, hath theſe words, Sedin her quoque reële ſentit, partem unam qualium

eff Circulus maximus tricentorum ſexaginta, quingenta in terra conſtitu

ºre Stadia, id enim confeſſis dimenſionibus conſorium exiſłit. Now a

-Stadium, not only amongſt the Greeks, but as appears by Herodotus,

amongſt all other Nations of Affa, and in Egypt, did conſiſt of 6có

Feet, or ico Orgºs, an ºrgay containing 6 Feet, or 4 Cubits, as our

"Fathom doth; the ſame alſo is teſtified by Saida, and others: So that a

Degree

ºn- -

*
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2 - Çüc Seaman's 1973ttice, ---

Degree containing500 Stadium,and every Stadium 600 Feet,it follows

that a Degree muſt contain 3ooooo Feet, exačtly agreeing in number

with the common received Opinion in England; which therefore may

ſeem to be hence derived, and would alſo receive much Confirmation

hereby, (he being an Author of ſuch approved Credit) if it could be

approved that our Engliſh Fest were exactly equal to the Egyptian or

Alexandrian Feet, where Ptolemy wrote. Otherwiſethat being true,

that ſo many of their Feet make a Degree, it will follow, that if ours be

greater, there be fewer ofthem contained in a Degree ; if leſſer (as un

doubtedly they are) there muſt be more of them contained in a degree,

Philander, in his Commentary upon the third Chapter of the third

Book of Vitruvius, hath expreſſed the Quantity of the antient Roman

Foot, where (by a competentallowance for the ſhrinking of the Paper,

being printed wet) it may probably be gathered that it was ſomething

longer than our Engliſh Foot. But the Alexandrian and Egyptian Foot

was much greater: for, according to Hero Mechanicus, 5 Alexandrian

Feet were equal to 6 Roman Feet: ſeeing then the antient Roman Foot

was ſomething greater than ours, the Alexandrian muſt needsbe much

greater than ours.So that whereas Ptolemy ſaith,there are 500 Stadium;

in a Degree; and, as we have ſhewed, a Stadium did conſiſt of 6oo

Feet, theſe being Egyptian or Alexandrian Feet, as it is moſt probable,

being the Place where Ptolemy lived; there muſt be a far greater

number of our Feet in a Stadium, and ſo in a Degree; whence it is

tvident, that there is no ſufficient footing for this common Opinion in

the Aſſertion of Ptolemy.

Neither doth the Pračtice and Experimen

Voyages at Sea prove it; for there is no Reckoning or Experiment at

Sea ſet down by any (that I have ſeen) to confirm it. And tho it be

true, that in ſailing between two Places that lie near to one and the

fame Parallel,they ground their Reckoning chiefly upon this Suppoſiti

on, that 3ooºoo of our Engliſh Feet make a Degree, yet can they ſel

dom or never by thoſe Reckoningsdiſcern the Error;the rather for that

they have been, and for the moſt part are ſtill kept upon the plain or

common Sea-Chart, which makes a Degree in any Parallel equal to a

Degree in the Equinoëtial, and ſo makes a Degree in any Parallel to

contain 3ooooo Feet: And it is true, that in ſome Parallel aº:
doth contain only 3600ao of our Engliſh Feet; namely, about that

Parallel which is in Lat, 35 deg, (as we ſhall further ſhew hereafter)

Rear unto which havethe principal ofour Eaſtern & Weſtern Voyages

**n made. And thus, tho this opinion of 3ooooo feetina Degree,
and

ment of Mariners in their

-

-**



2 Číže Sea-man's 331&ctice, 3

and the Proječtion of the common Chart, be both erroneous; yet, be

, cauſe the Error of the one doth ſomewhat ſalve the other,they could not

be ſo eaſily diſcern'd by Experience only. -

This Opinion of 3ooooo Engliſh Feet to a Degree, may ſeem alſo

to be ſomething confirmed by an Obſervation made by our Country.

man Mr. Edward Wright, upon Mount Edgcomb near Plimonth, of the

Semidiameter of the Earth, which he hath ſet down in his Book, Of

the CorrečHion of Errors in Navigation, Chap. 15. where he finds the

Semidiameter to be 183 1262. 1 of our Engliſh Feet: whence it may be

gathered, that in a Degree of a great Circle of the Earth, there ſhould

not be full out 3coooo of our Feet. But the way by him then uſed,

tho' it was very fit for the end whereunto he there applies it, namely,

to find the dipping or depreſſion of the apparent Horizon beneath the

true, according to the Height of the Eye above the Water; yet will

it eaſily be granted to be no exact way for finding the Semidiameter,

and conſequently the Circumference of the Earth, or the Quantity of a

Degree on the ſame; and ſo he ſays there,that he uſed that way,becauſe

he wanted opportunity to put in pračtice a more exact way.Wherefore,

for the farther ſatisfaction of my ſelf and others in this Point, and

chiefly for the neceſſary uſe it hath in the Pračtice of Navigation, I have

made the Experiment following, that ſo the Quantity of a Degree, and

of the whole Compaſs of the Earth, might at leaſt-wiſe be nearly known

in our Engliſh Meaſures. - ~

*

* -

C H A P. II.

An Experiment made for finding the geanti, of a Degree, and

| > fo of the Circumference of the Earth and Sea in our known

Meaſures. a º,

Aving occaſion to be in the City of rork about the beginning of

H june, Anno 1635, I made there ſeveral Obſervations of the Me. ,

ridian Altitude of the Sun,the laſt of which was made the 11th of june;

the Sky was every of thoſe days ſomething overcaſt at Noon, yet not ſo

much but that an Obſervation might be made to a near Scantling: And

becauſe the laſt of theſe Obſervations is moſt fit for the preſent Occaſion,

and that day was as clear as any of the other, we will here eſpecially

, make uſe of that, being as followeth. - -

B - upon

*. -
- - *

- -



4 Çüt Sea-man's ſºfactice.

upon the 11th of fune 1635, I made an Obſervation near the mid

dle of the City of Tork, of the Meridian Altitude of the Sun, by an Arch

ofa Sextant of more than 5 Foot Semidiameter, and found the appa

rent Altitude of theSun that day at Noon to be 59 deg, 33 min.

I had alſo formerly upon the 11th of june, Aono Igº, obſerved in

the City of London, near the Tower, the apparent Meridian Altitude"

of the Šun, and found the ſame to be 62 deg. 1 min. -

And ſeeing the Sun's Declination upon the 11th day of june, 1635,

and upon the ºth day of june, 1633, was one and the ſame, without

any ſenſible difference; and becauſe theſe Altitudes differ but little, we

ſhall not need to make any alteration or allowance, in reſpect of Ijecli.

nation, Refraction, or Parallax: Wherefore ſubtrading the leſſer ap

parent Altitude, namely 59 deg. 33 min. from the greazer 62 deg. 1

min. there remains 2 deg. 28 min, which is the difference of Latitude of

theſe two Cities, namely, of London and Tork.

Alſo by the aforeſaid Obſervation made in Tork, it appears that the

Latitude of that City is 53 deg. 58 min almoſt, -

But to our purpoſe: Coming at that time from thence to London, I

further found by Meaſure, that the Parallel of rork is from the Parallel

of London 9149 Chains; every Chain being 6 Poles, and every Pole

16; of our Engliſh Feet; that is, every Chain 99 Feet. (After what

manner I found this to be ſo, we ſhall further expreſs hereafter :) But

thus, as I ſay, I found that Tork is more Northerly than London by

9149 Chains: And before we have noted that theſe two Places differ in

Latitude 2 deg. 28 min, therefore it follows, that 2 deg 28 min. of

the Meridian of the Earth and Sea, is equal to 9 149 Chains. And if

accordingly we would know how many of theſe Chains are contained
in 1 Deg, we may find that by the Rule of Proportion, firſt reducing

the Degrees into Minutes, and then ſay, l

lf the difference of Latitude——— 148 co. ar, 7.82974.
give ſuch a number of Chains,——- 9 IA9 3.96 (37 .

Then 1 Degree, that is ——— 6o – 1.77815 :

gives of ſuch Chains 37O9 3.56926

and ſomewhat more, namely, 5 Feet, which reduced into Feet, make

• 3671963 that is, 3672co Feet in a Degree, lacking 4 Feet, which

here we regard not.
-

Thus then according to this Experiment it is evident, that one de

gree of a great Circle meaſured on the Earth,is near 367200 Feet, which -

in our poſes of 16; Feet, is 22254 Poles, and about one infº
- theic

º

-
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º

theſe reduced into Furlongs, at 40 Poles to the Furlong, make 556

Furlongs and 14 Poles : And laſtly, theſe reduced into our Engliſh

Miles, of 8 Furlongs to a Mile, make 69 Miles, and 4. Furlongs 14

Poles, that is 69; Miles and 14 Poles in a Degree.

: And hence, according to the moſt approved Hypotheſis of the Sphe

ricity of this Terreſtrial Globe, we may find the Compaſs of it as foſ.

loweth. But firſt you may note, that we ſpeak not here of the Com.

aſs of the Earth in any Parallel, or leſſer Circle deſcribed upon any

ſide thereof, (that being various according to the different diſtance of

thoſe Circles from their Poles) but of the Compaſs taken in the middle

or greateſt thickneſs of the Globe; namely, in any great Circle, ſuch

as divide the whole Globe into two equal parts, of which kind are the

Equinoëtial and all Meridians, &c. this being properly the Perimeter or

Compaſ of a Spherical Body. ." - -

Now ſeeing a Degree is the 360 part of the Circumference of a Cir.

cle, (for any Circumference being divided aātually, or by ſuppoſition,

into 360 equal parts, thoſe parts are called Degrees) if we can find

how many Feet, Paces, Miles, or other known Meaſures, are contained

in one of thoſe Degrees, then ſhall we eaſily conclude how many of the

ſame known Meaſures are contained in the whole Circumference: But

by the former Experiment we find, that in one Degree of a great Circle

on the Spherical Superficies of the Earth, there is contain'd 367200

Feet; therefore it is evident, that 360 times 36720c Feet is the Com

paſs of the whole; wherefore multiplying 367200 by 360, the Pro

dućt is 1321920oo Feet, which reduced into Poles, is 8oi 1636: And

theſe reduced into Furlongs, are zoo.290 Furlongs 36 Poles. And laſt

ly, theſe reduced into Miles, are 25036 Engliſh Miles, and ſomewhat

more, for the Circuit of the Earth and Sea. * - --

* * *

If further, we deſire the Diameter and Semidiameter of the Earth:

- Foraſmuch as it is proved by Archimedes, that the Proportion of the

Circumference of a Circle is the Diameter thereof almoſt, as 22 to 7;

Therefore by the Rule of Proportion, as 22 to 7, ſo is the Circumfe

rence of the Earth to the Diameter thereof: So that multiplying the

Circumference of the Earth, namely 1321920co Feet by 7, and di

viding the Produćt, namely 92.5344000 by 22, the Qpotient, namely

4206io9 1, is the Diameter of the Earth in Feet; the half whereof,

namely 2 to30545 Feet, is the Semidiameter of the ſame, being

21 Millions of Feet, and ſomewhat more; theſe reduced into Engliſh

Miles, as before we did the Circumference, ſhew the Diameter of the

Earth to be 7966 Miles, and ſomewhat more, and the Semidiameter

- B 2. 3983.
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3983. And thus we have the Circumference, Diameter, and semi,

diameter of the Earth, as alſo the Quantity of a Degree of the ſame

Circumference, in known Meaſures of Feet,. and Miles, c5-c.

There are only two things here which may ſeem dou

Experiment it ſelf, and the Hypotheſis of the Sphericity of this Terre

ſtrial Globe, conſiſting of the Earth and Sea; for theſe being admitted,

the Meaſures thence deduced, as before, will neceſſarily follow.

Now touching the Experiment; I confeſs, that to have made it ſo

exačt as were requiſite, and in all Points, ſo as I ſhall ſhew in the

Chapter following, would have required much more Time and Ex.

pence than mine Ability would reach unto; Yet having made Obſerva.

tion at York, as aforeſaid,...I meaſured (for the moſt part) the Way from

thence to London; and where I meaſured not, I paced, (wherein .

through Cuſtom, I uſually come very near the}: obſerving all the ,

way as I came with a Circumferentor all the principal Angles of Poſiti.

on, or Windings of the Way, (with convenient allowance for other.

leſſer Windings, Aſcents and Deſcents) and theſe I laid not down by a -

Protractor after the uſual manner,but framed a Table much more exact,

and fit for this purpoſe, as we ſhall after ſhew; ſo that I may affirm the

Experiment to be near the Truth. - -

Touching the Hypotheſis, that the Earth and Sea make one Spherical

or round Body, it is generally agreed upon by all the principal Philo

ſophers, Aſtronomers, Geographers, and Navigators, Ancient and

Modern : Some Reaſons demonſtrative for the Confirmation thereof

may be theſe. • - - -

Firſt, The Eclipſes, eſpecially of the Moon, which are cauſed by:

the ſhadow of the Body of the Earth, being interpoſed between the

Sun and the Moon: And foraſmuch as this ſhadow doth fall upon the

Moon always, and upon every ſide circular, and ſo appears to us; it is

manifeſt by the Opticks, that the Earth, from, whence it proceeds, is

a Spherical Body. - -

Secondly, likewiſe the Eclipſes of the Sun, which are cauſed by the

Interpoſition of the Moon between the Sun, and thoſe places where it,

appears eclipſed; I ſay, it could not be determined when, and in what.

place ſuch an Eclipſe §

Earth were not known; But ſeeing the places where ſuch Eclipſes hap.

pen, and where not, may be, and are uſually determined, and that.

upon this ground, That the Surface ofj it is thence.

alſo ratified to be a Truth, - -

Thirdly. The Sun, Moon, and Stars, do riſe and ſet, andare upon,

the

- -

w - . - Lº

hould appear, and where not, if the Form of the

tful namely,the
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the Meridian ſooner to thoſe that are reſident in the Eaſtern parts, than

to others more Weſterly, and that in a proportion anſwerable to the

Roundneſs of the Earth, as the Planets and Stars are upon our Meridian

at London ſooner by almoſt 4 Hours, than they are to thoſe that in.

habit the Summer-Iſlands, and the Confines of Pirginia and New-En

gland: And ſo in Eaſt-India, and other Eaſtern Regions, the Sun and

Štars are ſooner upon their Meridian than upon ours; which is manifeſt

to be ſo, as by other reaſons, ſo eſpecially by the Eclipſes of the Moon:

For an Eclipſe of the Moon hath not in it ſelf any diverſity of Time,

being at one and the ſame inſtant without reſpect of places; yet becauſe

in the Eaſtern parts the Day is begun, and it may be far ſpent before it,

begin in places far Weſterly, therefore ſuch an Eclipſe may appear to

the Eaſtern. Inhabitants toward the end of the Night, which to the.

Weſtern appears in the beginning or middle of the ſame Night with *

them; and ſo the Difference will be more or leſs, according to the dif.

ferent Diſtance of thoſe places in Longitude. - -

Fourthly, Furthermore we ſee, that going or ſailing to the North

wards, we have the Artick Pole and Northern Stars more elevated, and

the Antartick Pole and Southern Stars more depreſſed, the Elevation

Northerly increaſing equally with the Depreſſion Southerly, and either

of them proportional to the Diſtances whichwe go: The like happens , ,

in going to the Southwards. Beſides, the Oblique Aſcenſions, Deſcen:

ſions, Occultations, Emerſions, and Amplitudes of riſing and ſetting of

the Sun and Stars in every ſeveral Latitude, agreeable to the Hypotheſis

of the Earths Sphericity. All which could not be ſo, if the Earth were

of any other than of a Spherical Form. - -

Fifthly, So if we ſtand upon the Sea-ſhore, and ſee a Ship far off

- under Sail, making towards the Land, at firſt we ſee only the Top-ſails,

or higheſt parts, and withaldo manifeſtly behold the Convex Superfi

cies of the Sea, as it were raiſed and interpoſing it ſelf between our Sight

and the Hull, or lower parts ofthe Ship, till ſhe approacheth nearer,

and this uniformly every ways alike, and proportionably to the ſeveral

* which doth evidently demonſtrate the Spherical Roundneſs.

- thereof. º - - - T.

Sixthly and laſtly, (to add no more) The Navigations of theſe latter

times make it apparent, thoſe eſpecially that have been maade round. . .

about the World, as thoſe two Voyages by our famous Country-men.

Sir Francis Drake, and Mr. Thoma Candiſh, both which ſeverally.

ſailing from our Coaſts to the Weſt-Indies, and paſſing the Straits of

Magellan, continued their Courſe Weſterly, till they came into thoſe
w ~ * parts, -

º,
- - -

* * *-

-
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Parts, which are from us to the Eaſtward, namely, to the Eaſt-Indies,

and ſo ſailed ſtill Weſtward till they came to Cape bon Eſperance, and

thence returned into England: Having ſailed about the whole Tcrre

ſtrial Globe, they found nothing by their Obſervations or Reckonings

diſſonant from the uniformsphericity thereof in all its parts. That they |

came ſhort in the number of Days, one, or reckoned the time of their

Abſence leſs by one Day and a Night than they which remained at

Home, this further confirms the thing in hand. - -

Yet whilſt we ſpeak here of the Roundneſs of the Earth and Sea, we

intend it not ſo ſtrićtly as if it were a thing turned round without any

|. to its Superficies; but as a Bowl or Ball, though it hath

ſome Duſt or ſmall grains of Sand cleaving thereto, may ſtill be ſaid to

be round. So, though the Land, Hills, and Mountains, be ſomewhat

raiſed above the Spherical Superficies of the Sea; and if there ſhould be

alſo ſome Valleys or Bottoms more depreſſed ; yet ſeeing the greateſt

of theſe Inequalities, have ſcarce any ſenſible proportion to the whole,

we may well affirm the whole to be round. -

The Relations made of the prodigious Height of ſome Mountains, as

to be 60 or 70 Miles high, if it be underſtood of their perpendicular or

direct height, are fabulous; the Mount Atlas is recorded by ſome of the

Ancients, to reach up almoſt to the Moon, and to be as it were a Pillar

for the Heavens to reſt upon, being meaſured Geometrically by Era--

tofthemes, the Perpendicular, or upright Height from the Top thereof to

the Valleys beneath, was found not to exceed 10 Stadiums, which of

our Engliſh Meaſure is little more than a Mile and a Quarter,a Stadium

not much differing from our Furlong; and the like might be ſhewed of

others. - -

But if we admit the higheſt Mountain to riſe perpendicularly above . |
the Spherical Superficies of the Sea 2 Miles; yet ſeeing the Diameter or

whole Thickneſs of the Earth is,as we have before ſhewed,7966 Miles, ,

this Exorbitancy or difference of 2 Miles is of ſmall moment; yea, if

there were any Mountain 8 Miles in height upright, yet this compared

with the whole Thickneſs of the Earth, is little more than one thou

ſand part thereof; therefore we may conclude, that this Terreſtrial

Globe, conſiſting of the Earth and Sea, is Spherical. We come in the

next place to ſhew, by what way of meaſuring we found the Parallel of

Tork to be diſtant from the Parallel of London 9149 Chains. And ſo

* the Diſtance of the Parallels of two places may be exactly mea
ured. º -

c H A P.
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A moſt exał way for finding the Quantity of the Diameter and

Circumference of the Earth and Sea, and of a Degree on the

fame, - , -

--

- I Do the more fully ſet down the Way of making this Experiment,

that ſo I may give occaſion to any who are ſo nobly minded for a

publick Good, as to be at that ºf: to make a farther and more

exact trial thereof. Now then, the beſt and perfeóteſt way is, to ob

ſerve ſo exactly as may be the Summer Solſtitial Altitudes of the Sun at

two Places ſo far diſtant aſunder, and lying ſo near North and South

each from other, with ſo direct and fair a Way betwixt them as conve

niently may be choſen: Suppoſe for Example, Chriſt-Church and Ber

mick, or ſome other Place in the fartheſt parts of Scotland; for the fur

ther theſe two Places are each from other, the more perfeóily may this,

buſineſs be performed. Then meaſure as truly as is poſſible, and ſet

down in a Book all the way between thoſe two Places, with all the

Windings, Aſcents and Deſcents that are therein, whereby with the

help of the enſuing Table, you may eaſily and exactly find how much

the one Place is more Southerly than the other. For this purpoſe the

plain Table is not the fitteſt Inſtrument, but rather a Theodolite or Pe

raftor, or ſome other of that kind, obſerving diligently the Variation

of the Needle. The Chain may be 6 Poles long, or rather 100 Feet,

and the Table fitted accordingly (but the Table following is for Poles);

—if it ſhould be much longer, it would be too heavy. -

The High-ways are commonly crooked; yet becauſe of fundry Ob

ſtacles and impediments which are incident out of the Way,and becauſe

a Man cannot certainly at firſt direct himſelf the neareſt and beſt way to

the Place intended, it would be expedient to meaſure the diſtance as

aforeſaid; firſt in the High-ways leading from the one to the other, and,

then in the neareſt and beſt way that could be choſen between them;

and ſo if any notable Error happen in the one, it may be diſcover'd and

"amended in the other. The form which I obſerved in ſetting down the

Meaſures and Angles, was according to this Example,

* Dºg,
-

-
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It is to be underflood, That the Table here following, was before

calculated to ſerve inſtead of a Protractor for a Circumferentor, or

other graduated Inſtrument, and for a Chain of 3 Poles, which for the

-

moſt part I uſe; yet it may be very well applied to a Chain of 6 Poles,

(as in this buſineſs it was) reckoning every Chain to be two, &c. And

thus for every ten Chains, of 6 Poles to a Chain, I make two ſtrokes,

ſignifying 2 Changes, or 20 Chains, and if there be any odd Chains,

for thoſe I ſet a Figure in another Line next below; and if moreover

any odd Poles, whether one or two, for thoſe I ſet another Figure in

a third Line below. s

Thus the laſt Entrance before going, being S. E. 5 Degrees,

!-H+H- ſignifies that the Line upon which I went, was from the
3. * ,

South part of the Meridian to the Eaſtwards, making an Angle with

the Meridian of 5 deg. the 9 ſtrokes ſignifie 9 Changes, or 9o Chains;

the Figure 5 ſignifieth 5 Chains, and Figure 2 two Poles. So that

it is to be read thus, South-Eaſterly, 5 Degrees, 9 Changes, 5 Chains,

and 2 Poles; and the like is to be underſtood of the reſt. But for the

moſt part, having liberty of Ground, I end the Meaſure of every Line,

either with a whole number of Changes, or at leaſt of Chains.

And thus proceeding all day, towards the Evening, or when elſe I

have time convenient, 1 reduce all theſe Diſtances, upon what Lines or

Angles ſoever, they be; to Diſtances North or South, Eaſt or Weſt, as

here appeareth. -

Dºg.*
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Dºg. Diſtanceſ. North.| South. Eaſt. Weft.

- 2571 || 545

- S. E. 31 * . . . . .

- H++++++ 28 fol I ox6

- S. E. zo *Ha- 1692 616

- or69 o62

; S. E. 13 Hº 3 29?? 6.75

S. E. 13 H H+: 1754 49.4|

++++++-3-1 || 1499 ojo

| S. W. 2 - - - 2690 23; -

+-ā- or49 on 3

S.E. 5|++ —l CO2O OO2

2

Chan, - 171 16286/.4578] osz

* —l—?!—ººl—

Poles. 1715 16286 4.526

We will explain the laſt, and ſo the reſt mayº be underſtood ;

S.E.5 deg. ++++Tri- i. 2. Here becauſe I have S.E. the Numbers

taken out of the Table muſt be put in the Columns entituled South and

Eaft. Then in the Table under 5 deg. I look for 9 Changes, and find

againſt it 2690, and in the adjacent Columns under the Complement

thereof 235; and becauſe S.E.5 deg. is leſs than 45 deg. that is nearer

to the South than to the Eaſt, I put into the Column entituled South

2690, and in that entituled Eaſt 235 ; then again in the ſame Tabular

Column under 5 deg. I find againſt 5 Chains (cutting off a Figure, be

cauſe 5 Chains is but the tenth part of 5 Changes) 149 to be put in

the South Column, and 13 for the Eaſt Column.

Laſtly, againſt 4 Poles I find for the South Column zo, and for the

Eaſt 2 ; and the like is to be underſtood of all the reſt. !"

Now ſuppoſing this laſt to be a Place, whoſe Diſtance and Situation

from the firſt is required ; I ſum up the Columns ſeverally, and of the

North and South Columns ſubtract the leſſer from the greater, and ſo

of the Eaſt and Weſt Columns; and ſo it will appear how much North

or South, and how much Eaſt or Weſt the fift Place is from the firſt.

As in this Example, we find the firſt Place to be to the Southwards of

the firſt 1628 Poles, for the laſt Figure may be cut off, being uſed in the

, C - Table
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Table only for the more exa&neſs, ormay be made a Fraaion, and ſº,

it is 1628.1% Poles; likewiſe the laſt place is to the Eaſtwards of the

firſt 452 ºf Poles; and thus I proceed all the way. -

Now touching the Angles of Aſcent and Deſcentoſ Hills and Valleys;

to have obſerved them exactly, would have required more Time and

Charge than Icould of my ſelf beſtow, yet I made allowance for ſuch

of them as wereof moſt moment: he that would obſervethem all, may

either make 2 or 3Columns more, or keep an account of them apártb

themſelves. But if he intend no farther uſe of them, but to find the

neareſt Diſtance, he need not ſet them down, but make allowance for

them on the Ground, keeping his Diſtances entire without Fraćtions.

- As, admit I obſerve the .#. from a Valley to the Brow of a Hilf

to be 14 deg. above the Level or Horizontal Line, and that meaſuring,

I find the diſtance to be 30 Poles: I turn to the Table,and under 14 deg.

and againſt 12 Chains, 1 find 2911,and 726, ſhewing that the Level, ºr

horizontal Diſtance frºm my Station to, that brow is only 29;; Poles,

and that the height of that Brow above the Level line is 7,3: Poles: Bù.

finding thus, that the Hypotheruſal being 30, the Baſe or level Line is

but 29 #, that is, leſs by 14: ; becauſe I would avoid this Fraćtion. I

add to the end of the foreſaid meaſure of 33 Poles upon the Level line,

*:: of a Pole, and then I may account my ſelf diſtant from the place in

the Valley where I made Obſervation 30 Poles in a Level or Horizon.

tal Line, and ſo ſet down the diſtance without a Fraćtion: The like is -

to be underſtood of all other Aſcents and Deſcents.

Here followeth the Table.

~ *

—li & 89 d. 2 488 d. 3 & 87 d 4 d [86 d. || 285 Zj.

ºt * 5 3oo Io 3oo || 1 , || 299 2 I | 299 26 || -

21 6ool 1 of 6oo || 21 6ool. 3; 399 || 42 ſy& 52

3| 9ook 15 9oo || 31|| 899| 46|| 598 || 63 | 896 79

4|1299| 20 1200 || 42 in 198| 62|1198 || 84 1195 163

5 3. 26, 1500 || 53 |1498| 78|1497 || ro; 1494 131

6|ºcol 31;1799 || 64 1798) -93. 1796 126 1794 1;7
7|aroo) 372699 || 7 |2697; 113|269; nº 2093 183

8|240° 42|2398 || 84 |2397 124|2394 | 168|233i 223

9|270° 47|2698 || 95 |2696) 146|2694 | 189 |2696 || 23;

to 3ooeſ 52|2998 || Iof 2996}_157|2993 || 2 Io 2989 262

II -10 oo 19 o IO C 1 Io I Io I.

2 2O oo 2O r 2O I 2 o I 2O - -2

* 6&.

*

- -

-

-

-
-

-

- |

- - f -

– – “ -

- |



VLUE Sea man's lºgiſtice.

6 d|84 d. 7 d.183 d. |8 d.182 d 9 d. |81 d, 'ro d. 8o dº

2.93|T3: Tº Tizi 397|Tºº Tºº Tº
597| 62 || $96 74 || 594 | 84 §: 94 390 IoA.

83;| 64|894; 11 $3: 12; $89 140|| 887 156

1193 || 126 1192 146||1188) 167 1185 187; 1182 208

1492 | I $7 1483 183 |1485 209 1481 234 A77 26o

1790 188|1787; 223 |1782 || 251 1777 281 1772; 312

- 223 |zo85 257 |zc8o 292 2074 328, 2969|| 365

2386| 2; 1 2 383 292 ||2377 334,2371 || 375 2364 417
2686 l 282 2682 329 |2674; 376 (2667 || 422 2659 || 469

2984 || 314|2978. 366 |2971 || 418 (2963 || 469 12954|_521
Io I Io I IO I I Io I 1O I

2O 2 ...,' 2 I 2 o ;| 20. 3 2 o 3

-----

I--

:i
2
o
89

II d ?9 d. | 12 d.178 d. 13 d. 77 d. 14 d. [76 d. 1; d. 175 d.

295 || 57 223| 62 232 67| 291 | 73| 299| 78

590 || || 14|| 586|| 143 584 134 582 146|| 580 || 1 56

883 || 17: 881 | 188| 876] 263 |'873| 219 870] 233

I 178 229 || 1 174] 25 of 1169| 270 1164 290 1160 31 o

1473 286 1467, 312||1461| 337|145; 363|1449 388

1768 343, 1769| 374|1754 494|1746, 436||1739| 466

2c6o 4or 2055 436|2247| 472|2038|| 508|2036|| 543

2355 458, 2348, 590 |2339|| $49|2329| 58o|2320 | 621

2650 || 515 '2641 || 562 2631 | 668|262o. 6;3|261 oſ 699

2945 ' 572 2934 6.242929| 675|2911 || 726, 2898 || 776

IO * I o 2 IO 2 Io - 2 IO 3

18 4, 191 4 19L__4l 19| 4 || 191 5

--- C 2 . 26 d.

ii

----



r 4. Çüç Sea man's lºaditz.

-

ºº

:
--

*

1377.17.

288: 83

576. 166

865 250

1133 332

1442 4:3

1730 - 496

2 brº - 58c.

3.

2596 |: 746

2.884] 827

io 3

20 f 5
:

2307; 663:

17 d.l73 d. | 18 d.

4.

287

574|

861

1 148

1 434

17? I

2008

2296

2583

2869
—r-

Io

I9

*-

88

177

264

352

4.38

526

615

793

57o

85;

I 140

I426

1711

2282.

791 |2567

877 |2853

3 Io

:6 19

285 +

1997 i.

93 284

186 - 568

279 85

371 I 135

463 1418.

: ; ;6; 1762

649 1986

743 |2270

836 2552

927 2836

| 3

98

196

2.94

39 I

488

586

684

782

88o

977

;I - 3| 6 | . 19 6|--

72 d. ETFſ d. 120 d

282

564

846

12 18

I4 Io

1691

1973

225.5

2537

2.8.19

I O

19

I of

2 c6

308

41 I

§ 13

616

719

822

924

to26

•o d. -

2 $60

1c 28ot

;Tº
* I d.169 4.

1 28o 1e7

2 tº

322

429

537

:::2.

3:
968

197;

4

3 | 84ol.

4 II2O

5 14Qo

6 168o

7 1960

8 2249

9 2 5 21

278

556

II 12

(1391

1669

1947

2225

2504

|2782

22 *E8 4.]23 d.

834

9

18

112| 276

2241 552

337 828

449; I 124

562. 138o

674 1656

768, 1932

899.2209

to 11 2485

11 24, 2761

- ; 9

8 18

---

25 d 1667 a

117

234

-35 L

468

586

703

829

937

I Q 54.

1 172

24 d.

274

548

822

Io96

137o

1644

1918

2 tº2

2466

2740

66 d.

I 22

244

366

488

61 o

732

854

976

Ic'98

I 2.2 c

272

544

816

Io88

I 360

1632

I9oA

2 175

2.447

271 9

I8

127}.



Çüc Sea-man's 197aſtice.
- I

-

-

2

6.

7,

8

9.

I O

; :

2

-

3. 810

4; 1079

5;

26 d.

279

540

64 d.

I 31

263

394

525

657

788

919

Io;o

t 182

1. 3 15

4

1348

1618

1888

21 ;7

2427

2696

27 d.163 d.

267; 136

;34, 272

89: 4.38

rot,8; 544

1336|| 681

1603

1870

2 138||1089

2405 1225

2673 1362

9 5

18 8

31 d. 59 d

257; 154

5 I4; 3 o')

773. 463

to28; 6.17

1285 772

1542 1927

1809. Io91

2057; 1235

23 14, 1390

2571 1545

18 IO

18 Io

32 d ||

|1334
817' 1589

953 1855

28 *

265

53 o

79;
I doc

62 d.

I4 I

282

423

564

7c4

845

986

1127

1267

1408

5

2 I 2o

2384

2649

9

18 Io

33 d.157, d.

29 d 3: d

2c2 | 1.45

524; 290

78. 435

, 1048 f 8.

it 31 a 727

15741 &72

1836 ro17

2098: 1162

2361: 1308

2624 1454

9.

18|

34 dis 6 d.

5 .

30 d.

26o

529

786

1 cºo

1299

I 559

1819

2079

2339

2598

18

35 d.

, 60 d.

9Co

|

I So

3ce

45 o

6cc

750

royo

I2Co

I 35o

15oo!

I O

5 i d.

254

508

75.3

1 on 7

1272

1526

178o

2 oz.4

2288

2544

1 39

16

252 - 163

jo4 326

755 489

Ioo7

1258

15 to

1762

2013

2265

2; 16

81

;:
II.44

1307

1470

1634

16 to

653

249, 168

498; 336

747| $oA

99; 671

1243} 838

1492; rooë

1741 || 1 174

1990; 1342

22:38||1; 10

1487. I 77

M6 I 2

246

492

738

983

1 228

1474

172 o

1966

2212

2457

16

172

344

516

688

860

I of 2

1204

1377

1549

1721

Y-2

36 d.

fººm.-
º
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2:iT

36 d.

-

52 d.

243' 176

486 352

729| 528

971 || 705

1213 8

1456

1699

1942

2.185

2427

8| 6

I6 12

41 d

24o

48o

7zo

960

81 | r 198

1057|1438

12341 1678

141 of 1918

1586 2157

1763|2396

8

I6

R49 d4 42 d.

54 d. 37 dº 53 d 38 d.

‘180

360

54 I

721

902

1 o'S2

1262

I443

1624 2126

1805 |2364

T6|| 8

12 16

236

472

709

945

1182

1418

1654

1890

48 d. 43 d.

185

| 379

555

739

923

1 Io8

1293

1479

1663 2098

1847|233 i

6|| 8

I2

233

466

699

932

1165

I 398

1631

1865

47 d.

32ºf

I6

189

378

567

756

944

II 33

I 322

I 5.1 I

17oo

1888

6

I2

46 d.

49 d.lso d.

23o 193

46o 386

690) 578

920 771

Ir49, 964

1379, 1157

1609 135o

1839 1543

2069 1735

2298 1928

81 6

46

45 d 45 d.

226

452

678

905

II 2.2

#:
1584

1810

2e36

2264

8 7
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591
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197l 223

446

669

892

984 r 114

1181|1337

1378 1560

1575] 1783

1772 2006

1968 2229

4oz 438

603, 658

8o3' 878

Ioo3 Io97

1204 1316

1406 1535

1607 I754

1807, 1974

acoºl 2.194

20;

41 o

614

819

Ioz3

I228

1433

1638

1842

2O46

208

4 I6

625

833

IoA2

125e

1458

1666

1874

2084

2 I 2

424

636

849

Ioč I

1273

1485

1697

1910

2 I22

2 I-2

424

636

849

roë1

1273

1485

1697

1910

2 I 22

7

I4

7 7
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The Strućture of the Table is from this Ground: -

As Radius is in proportion to the Diſtance of two places meaſured in

their Rhomb; ſo is the Sine of the Complement of that Rhomb, to

the difference of the Latitude of the two places.

- to the Diſtance meaſured 3oo Poles, –——2.47712.

So is the Sine of the Rhomb S. E. zo deg.—— 9.53495

to their Diſtance in Longitude 1 oz Ig: ——2,or M-17

And thus I find the place whereunto I meaſured, is ſcº. TPJ.T
more Eaſterly than the place from which I meaſured, |†: *_i:

by ro2 1: Poles, and ſomewhat more. And in like M- :

ſort may be found all the other numbers expreſſed in ; :::

this Table; but having thus found for every deg, to 3. 1.;% :

45 deg. two Numbers, the reſt may be deduced from 4:27:

them, as in this Example: zoo Poles at three Poles – 53:25.

to the Chain, is roo Chains, or ten Changes; find- || 6 169-14

ing that in ten Changes upon this degree,the difference, 2 197.33

Southerly is 281.3 Poles, it muſt be for five Chan. 8 225.52

ges, which is juſt half ſo much by almoſt 141; and 9 253.7:
for one Change, which is a tenth part, 28.3 feré, and 1o 281.92

ſo for two Changes twice ſo much, that is 56 tº:

-

And ſo is the Sine of the Rhomb, to the diſtance of the Meridians of

thoſe two Places. A5, admit I meaſure South-Eaſterly 20 deg. 31 Poles,

here then the Rhomb upon which I meaſure, making with the Meridi.

an an Angle of 20 deg. I ſay,

As Radius is in proportion
-

to the Diſtance meaſured, 3oo Poles; -—z.47712

So is the Sine Complement the Rhomb, S.E. 20 deg 9972.99

to the Difference of Latitude 281 1: fºré, 2.450 1 1

whereby it appears, that the Diſtance of the Parallels of theſe two

places is 281 1: Poles; or that the place whereto I meaſure, is more

Southerly than the place from whence 1 meaſured by 281 r?: Poles.

Now for the diſtance of their Meridians ſay,

As Radius is in proportion

for three Changes thrice ſo much, that is, the ſum of the two former,

namely 84.3, andſo by Addition only you may find the reſt, as in this

Table, which I ſhall need to proſecute no further. And thus you may

make it to the hundred or thouſand parts of a Pole; but this for ordi

mary occaſions,for which it was at firſt intended, may ſuffice. And ac

- * cording

"ſº-
- - -

{
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according to this Example, it will be eaſy to frame the the Table for a

Chain of any other ſize, or for any other Meaſure which you uſe.

It may be objected, That howſºever this Rule holds true in PlainTri

angles, yet the Triangles here uſed are neither Plain nor Spherical ;

for a Plain Triangle is made of three right Lines, a Spherical of three

Arches of great Circles: But in this the three ſides are of ſeveral kinds; .

namely, one ſide is an Arch of the Meridian, and ſo of a great Circle;

another an Arch of a Parallel, and ſo of a leſſer Circle; the third ſide,

or Hypothenuſal, being the Rhomb, is no Arch of a Circle, but a Seg.

ment of an Heliſpherical Line. ---

But I anſwer, That notwithſtanding this may be ſpeculatively con

ceived, and ſo demonſtrated to be no Plain Triangle; yet in ſo ſmall

Diſtances as theſe which here we uſe, there can be no ſenſible, nor ſcarce

any numerable Difference. Yea, the diſtance between twoParallels by

the Rhomb and Diſtance given (being the thing here chiefly aimed at)

is very exačtly found by this Rule, as before we have ſhewed, and as is

more fully demonſtrated by Mr. Wright, in the Twelfth Chapter of his

Book, Of the Correšion of Errors in Navigation Whence we may con

clude, that the parts of the Meridian colle&ed by this Table according

to theRhombs and Diſtances, as we have before ſhewed, do give the true

Meaſure of the Segment of that Meridian interceptedbetween the Pa.

rallels of the two Places propoſed.

- *
--

C H A P. I v. . . .
--

Of the Differenceof Longitude, Poſition, and Diſtance of York .

and London: And how the Maps of England may by this Ex

periment be reformed, eſpecially in the Latitude of Places. .

E come next to ſpeak of the Eaſterly and Weſterly Diſtances,

gathered as before is ſhewed by theſe Tables, and to find

- thereby the Difference of Longitude : and of this we will

give an Example in the foreſaid Experiment; whereby we find that

the Diſtance in Longitude, or the Eaſt and Weſt Diſtancébetween rork

* Hºndon, is near, 149eo Poles, London being ſo much more Eaſt.

...han rººk. And bºoſe we have found that in a Degree ofthe Me
ridian, and conſequently in a Degree of the Equinoctial, there is near

N. - 3709
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• 3709 rºChains, at 6 Poles to the Chain; and theſe 14oco Poles con

verted into ſuch Chains, are 2333}.
- -

Which 2333; Chains, for finding the Difference of Longitude, are

not to be reckoned in the Parallel of York, that being too much Norther.

ly; neither in the Parallel of London, being too much Southerly, but

in a middle Parallel between both; namely, about the Latitude of 52

deg. 45 min. Now to find what difference of Longitude is anſwerable

to this 2333; Chains in the Parallel of 52 deg 45 min.

As Radius is in proportion .

to Sine Compl. the Latitude ſc. 52 deg. 45 min. 9,781.97

So in the Meaſure of a Degree in the Equinoëtial 37091; 3.56927

to the Meaſure of a Degree in that Parallel 22.451. 3.35 124

And thus we find that in the Parallel, whoſe Latitude is 52 deg.

45 min, there are 2.245r: Chains anſwering to a Degree, whereby it

appears that the Difference of Longitude between Tork and London, is

| ` more than one Degree. And to find how much more, ſay again by

- the Rule of Proportion,

As the Meaſure of a Degree 2445r;——Co. Ar—6,64876

, is to a Degree in ſeconds, 3600 3.5563d

So is the Meaſure given, 2333; ———3.36797

to the Number of ſeconds, 374.1 —3.57303

- Which reduced, is 1 deg. 2 min. 21 ſec. And thus we find that

London doth differ in Longitude from Tork 1 deg. 2. min. 21 ſec. being

ſo much more Eaſterly. t
- -

Thus having the Difference of Latitude,as alſo the Difference of Lon.

gitude between theſe two places, we may (according to the ſecond

Problem of ſailing by Mercator’s Chart) find the Rhomb from London

to rork to be 14 deg. 20 min. from the North to the Weſtward; that

| is, North and by Weſt 3 deg. 5 min Weſterly, and the Diſtance in that

Rhomb 9442 Chains. But their diſtance in the High-way, by reaſon

of the crookedneſs and unevenneſs of it, was more by about an eighth

part. * -

And the like might be done for other immediate places between theſe;

but affecting brevity; we paſs that over, as not much pertinent to our

preſent purpoſe; only expreſſing the Latitudes of ſome of the principal

of them, as followeth,
-

D As

*~
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Latitude.

- -- - - degmin.

As the Latitude of rork, we find to be——53 58

Doncaſter, - :53 32

Newark upon Trent --- 53 5

Grantham,. -52 54

* Stamford, 5.2 38

Huntington, - - 52 - 19

Royſton, 52 3

Ware, - 5 i 48

London, ——51 3o

we further noted in this Experiment, that howſoever the Number

of Miles between Ware and London, are almoſt the ſame by Eſtimation

that they are by meaſure; yet all the way beſides from rork to Ware, a

meaſured Mile conſiſting of 320 Poles, is but three quarters of a Mile,

as the Miles lie by Eſtimation or common Account; ſo that every where

(for the moſt part)three Miles by Eſtimation make four meaſured Miles;

and a min. or the 60th part of a deg, is almoſt in the middle between

them both. So that look how much a meaſured Mile is leſs than a

min. ſo much, or ſomewhat more, is a Mile by Eitimation greater than

a min. for as there is contained in a Degree of meaſured Miles 69% and

ſomewhat more, as we have before ſhewed; ſo of our common eſtima

ted Miles, there are contained about 51% in a Degree.

upon theſe grounds the whole Map of this Kingdom might be much

rečtified, eſpecially in the Latitude of Places; for tho' we cannot hence

determine certainly the Latitudes of any other places beſides thoſe which

were in the way, or at leaſt in fight as we came up, (the principal of

which we have before noted;) yet we may nearly conječture the Lati

tudes of moſt parts of England, by their Diſtances and Poſitions from

theſe : But theſe things being beſides our ſcope and purpoſe in this place,

we ſhall only compare the Latitude of ſome principal Places, probably

gathered from this Experiment, with the Latitudes of the ſame place,

as they are ſet down by Mr. Speed in his Geographical Deſcription of

England, that ſuch as pleaſe to examine both in any Particulars, may
know to which they may more ſafely lean. w

y

Canterbury

-

-
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- Latitud. Latit, by Latitud, I Laut. by

by this Mr. Sp. by this Mr. Sp.

Exper. Map. Exper. Map.

D. M. D. M. D. M. D. M.

Canterbury | 5 | 17 | 51 29 || > ||Northampton 52 14 || 52 36

Chicheſter |5o 48 5o 51 ºntigºn 52 19 || 52 44

Guilford |51 12 || 5 || 22 Stamford 52 38||53 oz.

Wincheſter 5 i of 5 I I I Leiceſter 52 . , 4o 53 OG

Dorcheſter | $o 40 5o 44 |Lincoln 53 I4 53 5o

Exceſter |$o 43 $o. 48 |Newark up

Wells 51 iz 51 - 22 on Trent 53 os | 53 : 38

Salisbury || 51 of 151 12 Nottingham | 53 ool 53 32

Reading $1 28||5|| 4 || |Derby 52 58 || 53 3o

London 51 3o 51 45 Stafford 52 52 53 22

- ºffer |s 58 52 16 Shrewsbury | 52 47 33 16

Ipſwich 32 68||52 30 chefter 53 16 || 53 52 |

|Normich 52 42 53 Io Lancaſter |54 to 54 57

Cambridge |52 12 52 32 Tork 53 58 54, 44 |

Hertford 5 I 49 52 of Richmond in

Bedford 52 o'8||52 30 || || Torkſhire 54 28 55 18

Buckingham 52 oo 52 20 Kingſton up

Royſton 52 o4 52 24 on Hull 53 48 54 29

Oxford 51 46 52 oz. Doncaſter 53 32 54 12

Gloceffer 51 53 52 12 || |Durham 54 59 55 45

|Hereford 52 o'7 52 27 Carliſle 55 eo 55 56 ||

|Worceſter 52 14 52 36 A'emcaſtle 55 of 56 or

Warwick || 52 20 ! 52 45 Berwick. 55 54 57 og jº

- -

\

- The Latitude of theſe places in the firſt Column expreſſed,are ſuch as

are probably gathered from this Experiment. But in the ſecond Co

lumn there are ſet down the Latitudes of the ſame places,as they are ex

preſſed by Mr. john Speed in his Map of England, ſet forth in his Book,

intituled, The Theatre of the Empire of Great Britain; and left there

ſhould be any Miſtake in his Map, I have conferred theſe Latitudes

thence gathered, with the Latitudes of the fame places, ſet down by

him in words at large, in his Deſcriptions of each ſeveral County,

pt in the Latitude of Berwick, whichand find them nearly to agree, exce

D 2

º
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in his Map he makes to be 57 deg. 3 min. But in his Hiſtorical De

ſcription of Northumberland, he relates it to be 55 deg 48 min. Which

laſt's much nearer the Truth, but ſeems not to be his meaning; be

cauſe then he ſhould make it more Southerly than Newcaſtle; yea,more

Southerly than he doth Carliſle, which by his Map, and alſo by his

words in his Relation of Cumberland, is in the Latitude of 55 deg. 56

min. whereas Bermick is above 50 Miles more Northerly.

By theſe you may nearly conjećture the Latitudes of other parts of

England, lying in or near the ſame Parallel with any of them: And

hence it alſo appears, that the difference of Latitude between Berwick,

and the South Coaſt of England near Chriſt-Church, is little more than

5 deg. not 6 deg. and more, as ſome of our Maps make it. But theſe :

things we muſt leave, that we may proceed to that which is principally

intended, only we will firſt touch a little upon the uſe of the foregoing

- 2- -

-

-

C H A P. V.

‘. To delineate the Plot of any Foreſt, Park, Common, or other

piece of Ground; as alſo of Rivers, Harbours, &c, ſpeedily

and moſt exačfly.

Y Intent is not here to proſecute at large the Plotting of . -

Grounds, being a thing handled by others, treating of Survey

ing: TBut conſidering the ways by them directed, and by others pra.

Čtiſed, in delineating or layingdown the Diſtances and Angles obſerved

by the circumferentor, Theodolite, Peraktor, or other graduated lnſtru

ment, are by a Protraitor, and that the Table before-going, or that

which followeth towards the end of this Treatiſe, ſerveth for that and

the like purpoſes, almoſt as ſpeedily, and far more exactly; I ſhall

crave leave to digreſs a little, to ſhew the uſe of it as briefly as I may.

Therefore paſſing over the Method to be uſed in ſetting down the

Names of the Grounds, the Tenants, Borderers, and other remarkable

things, leaving every Man in theſe to the ways wherein he is ac

cuſtomed; You may (as ſometimes I do) make a Bookin along Ottavo,

and upon the left ſide thereof ſet down ſuch things as theſe before men.

tioned, reſerving every right ſide, and dividing them by ruled Lines

into fix Columns, as hereafter following appeareth. –

And

- -

Aº
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And having taken and ſet down your Notes in the Field on the left

ſides or pages of your Book, you may in the Evening, or next Morning

before you go out, or when elſe your Occaſions will permit, ſet down

in the firſt Columns on the right ſide, how many degrees the Lines up

on which you have traverſed, are diſtant from the North or South part

of the Meridian towards the Eaſt or Weſt; and in the ſecond Columns

the quantity of the ſame Lines, in Changes, Chains, and ſingle Poles,

and parts of Poles. - - -

As in this Figure; ſuppoſe the Line from A to B to be directly Eaſt,

, 7 Changes, that is, 7 times 3o Poles, or 210 Poles. From B to

/

C to the Eaſtwards of the South 35 deg. 5 Changes, and 1 Chain; from

C to D to the Weſtwards of the South 32 deg.5 Changes,and 4 Chains;

from D to E to the Weſtwards of the South 80 deg. 16 Changes; from

E to F to the Eaſtwards of the North 35 deg. 6 Changes, 3 Chains, and

two thirds of a Pole; and laſtly, from F to A, the place where I firſt

began, to the Weſtwards of the North, 9 deg. 5 Changes, 3 Chains,

2; Poles. All theſe I expreſs in the firſt and ſecond Columns on the

right ſide, as hereafter following appeareth. * -

Which done, I take the† -

Southing, Eaſting or Weſting anſwering to theſe Degrees and Diº

ſtances, and ſet them down accordingly. As for the firſt, being Eaſt

7 Changes, I ſet down in the Eaſt Column 210 Poles with a‘.
eilin

- .

---

le, and find there the Northing and
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behind it, "For the ſecond, being South-Eaſt 35 deg. I find in the º

Table for 5 Changes 1228, to be ſet in the South Column, and 860 - º

for the Eaſt Column; alſo upon the ſame degree for 1 Chain, 25 for the

South Column, and 17 for the Eaſt Column; and ſo I proceed with all

the reſt, till I have finiſhed. -

º

Degrees. |Diſſance, North, South. Eaſt. Weſt.

Eaſt. +o - 2 loo

south eaſt, 35]+-r 1228 o860
I - - oozS coſ 7 *-

South-weſt, 32-H4–? T 1272 of95 -

- 4 ... ." }: ooë4

South-weſt, 8o Hitſ; . oS2 i * ~ * 2954 |" -

North-eaſt, 35 in H —l 1474 103? - -

- - 3 oo74 | op25

93 ooo; w opó4

North-weſt, oyſ alſº 1481 * | - O234.

w ”|+3 oo:39 OO 14

* -i- - 2. -

- 3 148 3148 || 4c05 || 4c65 w

*
- -

-

And being thus returned to my firſt Station, I ſum up ſeverally theſe

four Columns of North, South, Eaſt and Weſt; and finding that the

Sum ofthe North Column is equal to that of the South, and the Sum

of the Eaſt is equal to that of the Weſt, I conclude the whole Work -

to be truly performed; whereas if there had been any difference, it -

had ſhewed an Error ; and if that Difference had been great, it had º

been neceſſary to examine the Work again, and ſo to correót it. . .

It is uſual to add together all the Angles, and alſo to multiply two

right Angles, or 180 deg. by thenumber of Angles lacking two; and

if the Sum of the Angles added together, be equal to this produćt, the

Work is thought to tº. As here, if we add the Inclinations and

Reclinations of theſe Lines in this Figure, the Sum is 720 deg. or

eight right Angles; and if we multiply two right Angles by 4 (be

- - cauſe

-

!

- . - - º w"

-

--
-

/ - -

-

-

-

-

-

-
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cauſe here are fix Angles), the Produćt is alſo eight right Angles. But

the other by the Sums ofthe Columns, is a moſt abſolute way for exa

mining the Truth of your Work, and to be preferred before any other

that I know. . - - - - -

It may ſeem very laborious to ſet down every Station in this manner,

but one that is a little exerciſed in it, may, as I take it, (for I never ob

ſerved the time exactly) ſet down 40 or 50 Stations in this manner,

within the ſpace of an Hour, or thereabouts. But I ſhould adviſe that

it be done by two Men, having each a Table for that purpoſe, to avoid
all Miſtakes.

If your Inſtrument give not the Angle with the Meridian expreſly,

yet it may eaſily be gathered thence; or elſe you may divide a Circle as

your Inſtrument is divided, and number, the Degrees as they are there

numbred; which done, number them alſo from the North and South

part of the Meridian towardthe Eaſt and Weſt,ſo ſhall you eaſily know

the Angle of any Degree with the Meridian.

Now to proceed, theſe Meaſures may be ſet down in a Plot ſeveral

ways. As firſt, confidering which way the Ground lies, I take a

Point for my firſt Station, ſo as the whole may fall conveniently within

4

the Plot, which let be the Point A, by which Point I draw a Meridian

and Parallel, namely two right Lines interfeóting one another at right

Angles; whereof let N. S. be the Meridian running North and South,

and E. W. the Parallel running Eaſt and Weſt: This done, I look tow

the North and South Columns, and there, firſt in the South Column,

and againſt the third Station, I find 1253, that is, 125, 3 Poles; this

- I ſet in the Meridian from A to the Southwards, and mark the Point.

with the Figure 5 ; then in the South Column againſt the fourth Sta

tion, I find 1374, which I ſet in the Meridian from 3 to 4; alſo againſt

the firſt Station I find 521,which I ſet in the Meridian from 4 to 5. Then

againſt the fixth Station, I find in the North Column 1553, which I ſet

in the Meridian from 5 to 6; alſo againſt the ſeventh Station, which is

the ſame with the firſt, I find 1595, which I ſet in the Meridian from 6,

and it falls upon A, which is the firſt Station, And thus have I done

with the Southand North Columns.
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In like ſort I expreſs the Meaſures in the Eaſt and Weſt Columns in -

the Parallel E. W. As finding firſt in the Eaſt Column 21oo, I ſet it -

down from A to the Eaſtwards, and it extends to B, where I ſet 2,

ſignifying my ſecond Station; I find next in the Eaſt Column 877,

which I ſet down in that Parallel from 2 to 3 ; next in the Weſt Co

lumn 859, which I ſet in that Parallel from 3 to 4, and ſo I proceed

with the reſt. And having thus ſet down the Meaſures in the Meridian

and Parallel, we have alſo, as it falls out in this Example, two Stations .

expreſs'd, namely, A and B; now for the third, I take in the Parallel

with my Compaſſes the diſtance A 3, and ſetting one foot in the Meri

dian at 3, I ſtrike an Arch near C; alſo taking in the Meridian the di.

ſtance A 3, and fixing one Foot in the Parallel at 3, I croſs the foreſaid

Arch near C, the interfeótion of theſe two Arches is the Point C, re

preſenting the third Station.

In like ſort I proceed to find the Points DEF, for the fourth, fifth

and ſixth Stations; then drawing Lines, namely, from the firſt Station

A to the ſecond B, and from the ſecond to the third C., &c. we ſhall

deſcribe the Figure required, ABCDEF.

Otherwiſe, whereas here you add and ſubtrad the ſeveral Diſtances
of South and North, as alſo of Eaſt and weſt, by your Compaſſes, you

a - may
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may with a little more pains add and ſubſtraćt them by the Pen,which

is the better way.

As having ſet down in the Meridian the Southerly Diſtance of the

third Station 1253, I add thereto 1374, which is againſt the fourth

Station, the Sun is 2.627, the Southerly Diſtance of the fourth Sta

tion,which I ſet in the Meridian from A to 4. Again, to this I add 521,

ſo have I 3148, the Southerly Diſtance of the fifth Station A 5, from

which ſubſtraćting 1553, the Northerly Diſtance ſet againſt the ſixth

Station, there remains 1595, which is the Southerly Diſtance of the

ſixth Station, to be ſet in the Msridian from A to 6. "Laſtly from this,

abating the Northerly Diſtance of the firſt Station from the Sixth,

which i find there alſo to be 1595, there remains o, ſhewing that I

am returned to the ſame Parallel, or Eaſt and Weſt Line, in which at

firſt I began. And in like ſort, you may proceed with the Eaſt and

Weſt Columns, and then by the interſe&tion of two Arches, find every

Station as before. -
-

Other ways might be preſcribed, which will not be hard to find of

your ſelf. And as we may thus lay down any irregular right-lined Fi

gure far more exactly than by the Protračfor : So when it is laid down

after this manner, we may caſt up the Area or ſuperficial Quantity of it

very exquiſitly : Yea, if there ſhould be a Plot drawn (according to

the Angles and Diſtances here given) after the uſual manner,by a Scale

ſo large, that the Plot ſhould be an hundred times ſo great as this ; yet

could not the Content thereof be caſt up ſo exactly and certainly as it

may be here. -
-

But I muſt not inſiſt upon theſe things, they may of themſelves be

conceived, and my Intent is only to touch them, that I be not preven

ted of Time, and by other Occaſions, from handling thoſe things

which I have here more eſpecially intended.

But as I have ſaid, this Courſe is chiefly to be uſed in plotting large

Grounds, and there indeed are graduated Inſtruments eſpecially to be
; for other ſmaller Grounds there is none more fit than the Plain

apſe. - -
-"

-
~
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C H A P. V. I.

Of the Compaſ, of the Earth, and the £uantity of a Degree,

according to the moſt approved Experiments, Antient and

dern.

-A'. the Compaſs of the Earth hath been in ſome ſort

obſerved by divers of the Antients, yet for ſome of them

we cannot certainly gather what Meaſures they uſed ; others uſed

no Meaſure at all, but aſſumed the Diſtance of Places to be ſuch as it

was eſtimated by Travellers to be,and likewiſe the Latitude; therefore

it will be needleſs, to inſiſt upon the Examination of their Obſer

vations: others of them which were taken by meaſure, and which we

may upon any good ground reduce to our Meaſures, are theſe which

follow. -

Willebrordu, Snellius in his Book, intittled, Eratofthemes Batavus,

cites Abel Feda, a moſt diligent Arabian Geographer, that lived about

the Year of Chriſt 1322, who records, that about the Year of Chriſt

827, certain Men, skilful in the Mathematicks, did, by the Com

mandment of their Prince Almanom, meaſure in the Fields of Meſopo

tamia (as he gathers ) under one and the ſame Meridian, from the

North towards the South, the quantity of a Degree, and found it to be

56 Miles, or ſomewhat more...The Quantity of their Mile, according

to Alphraganus, was 4000 Cubits, or 6000 Feet, whence the Quan.

tity of a Degree ſhould be 3360oo Feet: but of the length of their

Foot we are ſomething uncertain; only they define it to be ſo long as

the extent of 96 Barly Corns laid ſide by ſide, whereas the Rhynland

Foot, according to trial by him made, is but the extent of 9o Corns -

laid in like manner; ſo that if there be no inequality in the Grains, then

90 Arabian Feet are equal to 96 Rhynland Feet. But 96 Rhynland

Feet are found to be about 91; Engliſh Feet; therefore alſo by the Rule -

of Proportion, 336000 Arabian Feet do make of our Engliſh Feet

370222 : So that according to this Experiment of the Arabians, a

†. contain 370222 of our Engliſh Feet. And before we

ave found by the Obſervations taken at London and York, and by the

diſtance of their Parallels meaſured, that a Degree contains of our |

Engliſh
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Engliſh Feet 367209. The difference is only 3022 Feet, that is, about

the .3, part of a Degree, or half a Minute.

He cites next Alhazen the Arabian, who in his Book de Crepuſculir,

declares the Compaſs of the Earth to be 24oooooo Paces; ſo that pro

portionally there muſt be in one Degree66666; Paces, that is, 333333

Arabian Feet. And ſeeing that 90 Arabian Feet make of our Engliſh

Feet 99% ; therefore by the Rule of Proportion 333333 Arabian Feet,

make of our Engliſh Feet 367283. So that according to Alhazen,

there ſhould be in a Degree 367283 of our Engliſh Feet, differing from

the Experiment which I made only 83 Fett in a Degree. . ;

I have not ſtrained theſe numbers to bring them to this nearneſs, they

are the ſame in effeót which are ſet down by Snellius in his Eratofthene:

Batavus, who with great Induſtry and Judgment hath compared the

Meaſures of the Antients, and the Meaſures uſed by ſeveral Nations in

theſe times, with the Rhynland Foot. Much leſs, have I ſtrained my

own Numbers to draw them up to theſe : But on the contrary, Icon

feſs upon the ſight of his Book, obſerving the great Pains and Induſtry

which he profeſſeth himſelf to have beſtowed, and which I doubt not

but he did imploy in making his Experiment, and how he had found

the meaſure of a Degree to be much leſs than mine, as we ſhall after

ſhew ; I began to doubt that I had not made ſufficient allowance for

the unevenneſs of the Ways, and for ſome ſmall Bendings, ſometimes

to the Right-hand, ſometimes to the Left, the Obſervation whereof I

wittingly neglected, to ſpare Time and Expence. For I did often ob.

ſerve a Mile or two beforeme, ſome mark in the High way, noting

the Degree and meaſuring to it in the Way, negleáing to obſerve the

intermediate ſwervings of the Way, ſometimes three or four Degrees

towards the Right-hand, ſºmetimes as much to the Left ; but makin

ſuch allowance for that, and for the unevenneſs as I judged ſufficient.

And ſome Men may think, that the exačt Obſervation of theſe leſſer

things thus negleáted, and regulated only by Judgment or Conjecture,

might deceive me much: But they may conſider, That if there betwo

laces a Mile diſtant, that is, in a right Line. 32o Poles, if you mea.

#. from one of theſe places towards the other, not in that right Line,

but always ſwerving from it by an Angle of four. degrees, ſometimes

to the Right-hand, ſometimes to the Left, till you come to that other

Place ; Iſay, that notwithſtanding all theſe ſwervings (if there be no

thing elſe to augment the Meaſure) it will not amount to 32 I. Now

conſidering that I had all the Way,as occaſion required, made ſuch al. .

lowance as ſeemed convenient, and ſo found 367?oo Feet in a Degree,
-. - w E 2. before

* ,
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before I compared it with the Meaſures taken by any other, I reſolved

not to diminiſh, nor to augment the Numbers thus ariſing by my Ob

ſervations, Meaſures, and Allowances, in reſpect of the Opinions,

Obſervations, or Meaſures of any other Man, until there be made

ſome Experiment more evident and exact than any yet extant. Andi

am ſomething the more confirmed by the near Agreement of theſe two

Teſtimonies before recited,both exceeding me a little in the Meaſure of

a Degree. But we cannot confidently reſt upon them,becauſe of that

inequality which may be of Corns or Grains; for theirs may haply be

ſomething greater or leſſer than ours,

Both theſe Meaſures of a Degree do much exceed the Quantity of a

Degree found by Snellius,but when he compares them with his own an

other way, namely, placing the Barley-Corns ſo that they may not lie

flat, but be ſet up edg-wiſe, and ſo by 96 Corns to make a Foot, and

by ſuch Feet to meaſure a Degree; then he finds that the Quantity of a

egree, according to the Arabians, is much leſs than by his Experi

ment it ſhould be: but if ſome be laid flat, and others ſet up edg-wiſe,

the Arabian meaſure of a Degree will agree with his. And ſo he pro- -

poſeth this doubt, Whether the 96 Grains, whereofthe Arabian Foot -

doth conſiſt, muſt lie flat or be ſet up edg-wiſe, or ſome of them to lies

flat and others to be ſet up edgwiſe. But it is moſt probable that they

muſt lie flat,that beingthe Poſition which they are apt unto by Nature;

they cannot be ſet edg-wiſe without much trouble, eſpecially ſo many

†. as make the length of a Foot; and ſo the Arabian meaſure of

a Degree doth nearly agree to this of mine.

We come next to hear the determination of Ptolomy of Alexandria,

whoſe Authority and Credit in theSolution of this Queſtion, is not

inferiour to any of the Antients. He affirms the Compaſs of the

Earth to be 1800co Stadiums and the Quantity of a Degree 5cc Stadi

ams; the ſame (as Strabo ſaith in his ſecond Book of Geography) was

before affirmed by Poſidonius. Alſo Marinus Tyrias (before Ptolony)

haddetermined the Quantity of a Degree to be 500 Stadiumſ. Ptolony

confirmed it, not ſimply from their Relations, but as it ſeems from his

own Experience, and that byſome Meaſures diligently taken : for in

the eleventh Chapter of the firſt Book of his Geography he hath theſe

words; Sed in hoc quoque reëte ſentit, partem unan, qualium ºff Circu
lus maximus tricentorum ſexaginta, quinginta in Terra conſtituere Stra

dia, id enim confeſſil dimenſionibus conſonum exiſtit. Alſo l. 7, cap. 5.

its at pars una, ſeu gradus unus quinginta contineat Stradia, quemad. .

*dam ex diligentibus deprehenſum ºff dimenſionibus: Now a Stadium .
s w [10t

*

\

a
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not only amongſt the Greek, but, as appears by Herodotu, amongſt

all other Nations of Aſia, and in Egypt, did conſiſt of 600 Feet;

therefore a Degree, according to Ptolomy, muſt contain 3ooooo Feet.

But the Egyptian or Alexandrian Foot was much greater than our Foot;

for, as we have before ſaid, the antient Roman Foot was greater than

ours, and the Egyptian Foot was much greater than the Roman : For

it is often teſtified by Hero Mºchanicus, that five Alexandrian Feet

make ſix Roman Feet. And Mr. Snelius hath very ingeniouſly gather

ed, both from Philander and other ways, that the Rhynland Foot is

equal to the antient Roman Foot; therefore alſo five Alexandrian Fee:

are equal to ſix Rhynland Feet: So that by the Rule of Proportion,

3ooooo Alexandrian Feet, will make of Rhynland Feet 360ooo. But

by the ſize of our Engliſh Foot, which was ſent him from the Iron

Standard in Guild-hall, he finds it to contain but 968 ſuch parts as the

Rhynland contains 1 ooo :So that 968 Rhynland Feet are equal to 1 ooo

Engliſh Feet, or 121 Rhynland Feet are equal to 125 Engliſh Fee'.

Therefore alſo by the Rule ofProportion, 36copo Rhynland Feet are

equal to 371909 of our Engliſh Feet. Therefore accordingto Ptolemy,

there are contained in a Degree 37190o ofour Engliſh Fee'. But by

our fore mentioned Experiment made between York and London, we

find only 367200 Feet in a Degree, being leſs than Ptolomy's by

47oo Feet, that is, by r! part of a Degree, or 4 of a min. and little

InOre. - ,

Ferneliuſ, a Mordern Author and Learned Phyſitiºn, meaſuring the

Way by the Revolutions of a Wheel, and the Latitudes by Obſervation,

| - finds in a Degre 68 Italian Miles, and 96 Paces, the Pace which he

uſed being more than 5 of our Engliſh Feet. But becauſe he handled

- not the Problem exactly, and is ſuſpected by Snellius (though I think :

| —without cauſe) to have grounded his Concluſion rather upon the Expe

rimentof the Arabians before ſet down, (wherewith it doth nearly a

gree) than upon his own, we will inſiſt no lenger upon it.

- We come in the laſt place to the Experiment of Will brordu, Snellius

a Hollander, made in the Netherland, about 20 Years paſt. We ſhall

not need to recite the Particulars of it, being extant at large in his

Book before-mentioned : But in concluſion, he finds in a Degree

3420oo Rhynland Feet. Now a Rhynland Foot (as he hath there

ſhewed, comparing both together) is greater than ours, and that in

ſuch proportion, as I oce is to 968 ; (and ſo much, or little more, it

appears to be by that Model of the Rhynland Footprinted in his Book)

herefore 968 Rhynland Feet muſt make Iooo of ours ; and hence by

- the
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the Rule of Proportion, 341cco Rhynland Feet will make of our Eng

liſh Feet 353.306. So that there ſhould be in a Degree only 353.306

Feet, which is leſs than we have before found in a Degree, by 13894.

Feet, that is, by the 14 parts of a deg. or 2; min, and ſomething

more. He was a Mandoutbleſs of ſingular Induſtry and Knowledg,

and of much Exerciſe in the Mathematicks, and it may be as well ex

perienced in this Particular, touching the Geometrical Menſuration of

Diſtances and he hathbeſtowed much Pains and Diligence in this Expe

riment, as by his Book appeareth. But if he had by a Chain meaſu.

red the Diſtance of his two utmoſt Stations, (if the Ground would per

mir, which I ſuppoſe it would not) or at leaſt-wiſe if his meaſured Sta.

tions had been further diſtant, conceive he would have found a greater -

Diſtance in his two utmoſt Places of Obſervation. But if a Mān, in

tending to find the Diſtance of two Places, meaſure only the is part

of that Diſtance,and by that meaſured Line and the Angles,think to find

their true Diſtance ; whether he do it immediately from the two mea.

ſured Stations, or mediately by help of others obſerved from them, he

may eaſily fall into ſome notable Error.For tho the Problem be exactly

true in Geometrical Demonſtrations, how ſmall ſoever the meaſure bé,

yet it is not ſo in ſenſible and experimental Pračtices, by-reaſon of the

weakneſs even of the beſt Eye, and the imperfection of the Inſtruments

themſelves, and in their uſe. And beſides, that there were many Sta.

tions obliquely ſituate, a Man cannot always hit the juſt middle ofthat

Turret, Steeple, or other Mark which he obſerves; neither when he

comes to make his Station there, can he always place his Inſtrument -

juſt at the concourſe of his former viſual-Lines, by reaſon of other im- -

pediments beſides the force of the Wind in ſuch eminent Places ; and

moreover, that amongſt ſo many Steeples as there are in ſome Towns,

there a Man may at ſome times miſtake one for another. ... And if there

ſhould happen no notable Error, by reaſon of any, or of all theſe Ca

ſualties, yet may two Minutes, in the difference of the Latitudes of two

Places be eaſily miſtaken, eſpecially being derived from the Latitudes

of the Places which are very rarely ſet down true to a Minute.

If it be objećted, That I might as well be ſo much miſtaken in the

differences of the Latitudes of York and London. -

• I anſwer, it is not ſo likely, becauſe: I had the opportunity of ob

ſerving the Summer Solſtitial Altitude of the Sun in both Places, where.

in I had no neceſſary uſe of theSun's Parallax nor Refraction,nor of the

Table of the Sun's Declination, any of which may cauſe more than a

minute's Error in finding the Latitude of either Place.

Beſides,
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Beſides, If mine Error in thoſe Obſervations ſhould be full as much,

yet would it not in the Concluſion be half ſo much, becauſe the Diffe

rence in Latitude of the two Places of my Obſervation is more than

twice ſo much as that of his. -
-

About the Year 1672, Monſieur Picart publiſhed an Account in

(French, concerning the Meaſure of the Earth, a Breviate whereof may

be ſeen in the Philoſophical Tranſactions, Num. 112, wherein he con

cludes one Degree to contain 365.184 Engliſh Feet, nearly agreeing to

Mr. Norwood's Experiment.

But let this ſuffice, leaving every Man to embrace that which he ſhall

beſt approve. But our Experiments do ſufficiently convince that com.

mon Error of counting only 3ooooo Engliſh Feet to a Degree, beſides

the conſent of other Obſervations before-recited, Antient and Modern.

h Mr. Snellius hath further in that Book of his, entituled, Eratofthemes

Batavus, with much diligence compared ſome Antient Meaſures, as al

ſo the Meaſures of ſundry Foreign Countries,with the Rhynland-Foot;

and amongſt the Reſt, our Engliſh Foot, according to a Size thereof to

him ſent from the Standard in Guild-hall, (from whence alſo. I had

about 20 Years paſt, the ſize of that Foot which I have nſed in this

meaſure) we ſhall not need to repeat them all, becauſe his Book is ex

tant: Some of them are theſe following, which we here compare to

our Engliſh Foot, as he hath there done to the Rhynland, that ſo any of

them may be the more eaſily reduced into our Feet. Therefore di

viding the Engliſh Foot into 10oo equal Parts, we ſhew how many of

thoſe Parts are contained in other Antient and Foreign Feet.

x

Antient Feet compared with our Engliſh Foot.

-

- -

- -

º

-

-

- -

-

***. -

-

- ------

Of ſuch Parts as the Engliſh Foot contains ——————-a-Iooo

Antient Roman foot contains T Io;3

Antient Greek-foot contains ———---—. 1076

The J Babylonian-foot contains
- I 2 r I

Alexandrian foot contains—— - 1242

Antiochian-foot contains--- --- I405

Arabian foot contains ———---IIoz

Foreign
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Foreign Feet compared with our Engliſh Foot.

Of ſuch Parts as the Engliſh Foot contains -Idoo

ſRhynland-Foot contains -1ox3

Dort-Foot contains—-- -- 108;

Middleburg-Foot contains * --> - 992

Amſterdam Foot contains—- - 934

Antwerp Foot contains - 939

The Lovain-Foot contains - 939

Hafnian Foot in Denmark contains -——— 965

* Paris Foot, called the King's Foot, contains————1090

Venice-Foot contains—----. —"--———1157

- || Toledo-Foot contains—--- —— 826

| Norimburg Foot contains - - rocé

LScarburgh-Foot contains - 92o

* C H. A. P. W II.

of dividing the Log-Line, and reckoning the Ship's Way.
- * V.

H E R E be four things upon which the Pračtice of Navigation is

eſpecially grounded, namely, the Knowledge of the Longitude,

Latitude, Courſe and Diſtance. Touching the lºngitude tho, it may

be found by the other three, yet hithe to there hºt not been delivered

any general Rule true, and practicable, whereby the Longitudes of

Places might be immediately and ordinarily found ºf themſelves. The

Latitudes of Places may immediately be fºund by Obſervation of

the Sun and Stars, as we haveformerly ſhewed in the Appendix to the

Dočirine of Triangles : The Courſe by the Compaſs, the Variation be.

ing duly obſerved, wherein we have many good Mariners very expert,

this we have alſo handled in the Doārine of Spherisal Triangles. The

º: run, is found of it ſelf by the Log-line, whereof we are here

to ſpeak.

The ground of finding the Diſtance run by the Log-line is meerly

conjectural, being founded upon this Opinion, That 5 of our, Feet

§: a Pace, and 1 ooo ſuch Paces make a Mile, and that 6o ſuch

*make a Degree; ſo that a Degree ſhould contain 3ooooo of our

Feet,
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Feet. But it appears not only by this Experiment,but even by all others

that were diligently taken, and their meaſures to us known, that there

- is a greater number of our Feet contained in a Degree.

There be three things (as I conceive) that have cauſed this Error to

be ſo commonly received and tolerated. The one, for that it doth

ſomewhat counterpoiſe another contrary Error in the Pračtice of Navi

gation, namely, in the uſe ofthe Plain Chart ; for the Error which is

there committed by making every Parallel equal to the Equinoëtial,and

ſo every Degree in them greater than they ſhould be, is ſomething mo

derated by this Error; whereby the meaſure of a Degree is eſteemed

leſs than indeed it is.

For inſtance; It isevident by the Globe, that the Meridians concur

ring in the Poles grow nearer and nearer together,as they grow towards

the Poles; inſomuch, as if two Meridians be diſtant in the Equinoëtial

10 Degrees, that is 600 Miles, the ſame Meridians in the Latitude of

- § deg, will be diſtant little more than 490 Miles. Now ifunto every

ile we account according to the former Experiment 6120 Feet,then is

the diſtance of thoſe two Meridians in that Parallel near zoooooo Feet.

In like ſort the Plain Chart, Io deg. of that Parallel (as of all others)

is made equal to 10 deg. of the Equinoëtial or Meridian; ſo that the

diſtance of theſe two Meridians will upon the Plain Chart be 600 Miles,

but one of theſe Miles contain only sooo Feet, ſo that the diſtance is

but 3 oooooo Feet, equal to the former. -- -

And although theſe Errors in other caſes do not juſtly ballance one

another, as in this Example, yet that of the Plain Chart is always ſome

thingmoderated by this other, and ſo much the more, by how much

they are nearer to the foreſaid Latitude. I grant that this is only ſo

when the Courſe is near unto the Eaſt or Weſt Points; but withal, I

ſay, that this kind of Reckoning is (in a manner) then only uſed :

For he that runs any Courſe near the Meridian Southerly or Northerly,

hath a more certain way of reckoning, namely his Latitude, which

he finds daily by the Obſervation oftheSun and Stars, upon which he

will depend, either, neglecting, or at leaſt not regarding his Dead

reckoning. Yea, (it may be) never caſting the Log ſo much as once

in ſuch a Voyage, having a more ſure ground for his Reckoning.

But in a Courſe that is near Eaſt and Weſt, (foraſmuch as there is no

way diſcovered for finding the Longitude) he is driven of neceſſity to

make uſe of his Dead-reckoning.

We might add moreover, that the principal Voyages of this kind, I

mean of thoſe which conſiſt of Qourſes much Eaſterly and Weſterly, as
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to and from the Wºff-Indies, and the Parallel of Cape bon Eſperance, are

near uate this Latitude of 45 deg, ſo that ſome of them are more Sou.

therly, others of them are more Northerly.

But to inſiſt no longer upon this, I ſuppoſe a ſecond Cauſe to be, or

that Men commonly defire to have their Reckoning before their Ship,

(as they ſay) that they fall not with a Place before they look for it: And

this comes to paſs, whilſt the Miles are accounted leſs in meaſure, and

ſo moré in number than they are indeed. --

- And thus, though there may ſeem to be ſome Commodity in theſe

Errors eſpecially when they do nearly ballance one another;yet becauſe

they ſeldom do ſo, but always leave Men in Uncertainties, and often.

times in great Perplexity and Danger, it is much ſafer and better to re

jećt them both and to embrace thoſe ways which are evidently ground

ed upon Truth, though there may be in them ſºme more difficulty at

the firſt. Yet I confeſs, that he which reforms one and not another,

may ſometimes err ſo much the more thereby. And I doubt not, but

many would reform them both, if they could certainly do ſo.

Therefore a third Cauſe of admitting and retaining this Error ſeems

to be, for that there haſh been no Way delivered from evident-and

certain Grounds for the reëtifying of it. I doubt not but many have

found Errors in their Reckonings,ariſing from hence, that they account

only 30ccoo of our Feet to a Degree; but not knowingcertainly where

to lay the Fault, have imputed it ſometimes to ill Steerage, otherwhiles

to the variation of the Needle, or to ſome miſtake in their Reckonings,

or to ſome Error in their Plots, or to ſome Current,or ſuch other Acci.

dent, and ſo the Error hath reſted unreformed. Wherefore although

the practical performance of this Problem for finding the Circumfe

rence of theÉ. or the Quantity of a Degree on the ſame, have ma

my fingular Uſes which I cannot now touch;yet that which amongſt the

reſt I chiefly aimed at, was, that he might have a more ſure and evident

ground for dividing the Log-line, and for reckoning the Ship's way or

diſtance run more truly upon any Rhomb, or Point of the Compaſs,

thin formerly. . . . . . - -

And now to apply it to this purpoſe ; we have noted before

(Chip. 2) that by the Experiment the é expreſſed, we find in a De

gree on the Circumference of the Earth and Sea, 367 too of our

Engliſh Feet. Wherefore retaining ſtill the ſame Diviſion of a Degree

into 60 Miles, or 20 Leagues, (as hath been formerly uſed) a Mile will

$ºntain 612 oſcet, or ozº Fathom: and ſo a League contains 18360

Fest, or 3660 Fathoms; for dividing 3672 oo by 63, the Quotient

- - 15
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is 6120, &c. Thus then 60 Miles being a Degree, every Mile is 61 i.
&et. - - º

"Now ſuppoſing the Time of the running out of the Lºg-Line to be

meaſured by a half-minute Glaſs, if we obſerve tow many Feet of Fa.

thom the runs in half a Minute, we may thereby find her way for sh

hour, or 4 hours, or for any cther time prop ſid. - * -

As, admit there runs out of the Log-line in half a minute's ſpace ; 1

Feet, of 8: Fathoms, and you would know what way the Ship maſſ,

every Hour after the ſame Rate ; ſay by the Rule of proportiºn,
If of Minute gives j 1, Feet, . . . . . . . . . .

* : ... what give 60 Minutes ? Or,

* If I Minute gives 102 Feet, . . .

what give 60 Minutes ?

- . And ſo multiplying, you ſhall find 6120 Feet, which is one Mile º

Qr, if you would find her way for four hours, which is 240 Minutes ;

-, As I Minute is in proportion to 240 Minutes; * =

- So are 102 Feet to 24480 Feet, or 4 Miles.

Or, if you would have in Fathoms; ſay, -

As I Minute is in proportion to 240 Minutes ; -

So, is 17 Fathoms to 408o Fathoms, the Šhip's way in four
- Hours. - -

The like is to be conceived, if your Glaſs be for any other quantity

of time above or under half a Minute. , -

... Some have thought that the Way which the Ship maketh, may be

known to an old Sea-man by Experience (as they ſay) that is, by con

jećture; which Opinion makes ſome neglect the tiſe of the Log, leſt

they ſhould be accounted young Sea-men. But as he that rides ºften,
will have ſome near gueſs how far the pace he rides will carry him in an

Hour (becauſe he hath often obſerved it formerly; ) ſo he which hath

eſten ſailed, and kept an account of the Ship's way by the Log, will be

able to give ſome near eſtimate of her way without the Log. But it

is incident to ſome Men to have ſuch a conceit of this their Eftimate,

that they think it more certain than the Rule it ſelf from whence it

is derived, eſpecially if it chance to anſwer their expectation at ſome
times. * - - - * *- -s - ..."

It is thought alſo that the Ship's way may be known by two markson

the Ship's ſide. But this is doubtleſs very uncertain both 5, reaſonout.

ſhortneſs of the Time, and in reſpect of the dead water (as they cali

it) by the Ship's ſide. For thewºwhich is near the Ship, is drawn

- 2 -
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along with the Ship in her motion, and ſo much the more, by how

much it is nearer. - -

But if any deſire to make trial of this way, it is to be conſidered,

that 17 Foot is is part of a Mile, and roſec. of a minute is ris part

of an Hour: Therefore if there be two marks on the Ship's ſide diſtant

17 Feet, if the ſhip run the diſtance of theſe two marks in Ioſec. ſhe

runs a Mile in an Hour, if in 5 ſec, two Miles an Hour, if ſhe runs that

diſtance in 2 ſec. ſhe runs 5 Miles in an hour. And ſo always dividing

roſec.by the number of ſec. in which the Ship runs that Diſtance, the

Quotient ſhews the miles and parts of a mile run in an Hour. -

But if the Diſtance of thoſe two marks be 34 Feet, if ſhe runs it in

20 ſec, it is after a mile an Hour; if in roſec. two miles an Hour; if

in 5 ſec. four miles an Hour ; and ſo always dividing 20 ſec. by the

number of ſeconds, in which the Ship runs that Diſtance, the Quotient

ſhews how many miles the Ship runs in an Hour. . As if the Ship run

that Diſtance of 34 Feet in 8 ſec. then dividing 20 by 8, the Quotient

is 2; ; ſhewing that ſhe runs 2% miles in an Hour. Or, if you can

conveniently make the Diſtance of the two marks on the Ship's fide to

be ; 1 Feet, (For the further they are diſtant, the better) then if the Ship

run that Diſtance in 39 ſec, it is a mile an Hour, if in 10 ſec, it is ;

Miles an Hour; and ſo always dividing 30 ſec. by the number of ſe.

conds, in which the Ship is running that Diſtance,the Quotient ſhew

after that rate how many miles the Ship runs in an Hour. “ -

Otherwiſe you may do thus : Divide 17 Feet into Io parts, and ſet

as many of thoſe parts onthe Ship's ſide as conveniently you may,which

according to the Ship's length will be more or fewer. Then when the

Ship runs one ofthoſe parts in a ſec. of time, it is a milean Hour; when

two, it is two miles an Hour; when five, it is five miles an Hour. And

in general if you divide the number of Parts run by the Time ofrunning

accounted in ſec, the Quotient ſhews what number of miles after that

rate run in an Hour. . . - -

As if ſhe run thirty of thoſe parts in five ſeconds, itis ſix miles an

Hour;for dividing 30 by 5, the Quotient is 6; ſo if ſhe run forty two

of thoſe parts in roſeconds, dividing 42 by ro, the Quotient is 4 13,

which ſheweth the Ship's way at that time to be after the rate of four

miles and two tenths of a mile in an Hour. * -

But for keeping this Account of Time, it may be done either by a -

Sand-glaſs for that purpoſe, or§. pronouncing certain words or

ºrs; as the Time wherein a Mantells twice čo pronouncingevery
number as faſt ashe can conveniently and diſtinétly,is about a Minute;

- f * * ſo º
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ſo that the time wherein a Man is numbring 60, is half a minute, or 3o

ſeconds; and whilſt a Man is numbring two (as one and twenty, two

and twenty) is a ſecond; and ſo whilſt a Man is numbring from twenty

to thirty, is five ſeconds; from twenty to forty ten ſeconds, &c. But

in numbring from one to twenty, you may obſerve the ſame Times as

in numbring from one and twenty to forty,and this will not be hard to

do; for whilſt a Man prenounceth one and twenty, two and twenty,

three and twenty, &c. there remains a certain Impreſſion in the Fan

taſy, whereby a Man is able in the ſame time to pronounce one, two,

three, &c. And altho' this Rule of numbring twice 60 for a minute's

ſpace,be not general to all Men, becauſe ſome are ſwifter or ſlower in

their Pronunciation than others; yet after this Example,a Man making

Trial,may frame a Rule to himſelf, whereby he may come ſomething

near the Truth.

But leaving theſe, we come to the Diviſion of the Log-line,according

to the half minute Glaſs, which is more uſual and certain. And conſi.

dering that half a minute is of an Hour they?, part, therefore the

Ship's way-running 5 I Feet in half a minute, is sººn Hour; if ſhe

runs twice ſo much, that is, Io2 Feet in half a usinute, it is two miles

an Hour; if thrice ſo much, it is three miles an Hour: And in general,

how many times 51 Feet ſhe runs in half a minute, ſo many miles is

her way for an Hour. Therefore leaving half a ſcore Fathom, or more,

from the Log, that ſo it may be out of the Eddy of the Ship's wake,

before you begin to account or turn the Glaſs; if there you make a

mark for the beginning, and ſo 51 Feet from thence a mark of one

Knot, and 51 Feet furthera mark of two Knots, and ; I Feet further

(that is, 15.3 Feet from your firſt mark) another mark ofthree Knots;

and ſo procceding, look how many Knots are veered out in half a mi

nute, ſo many miles is the Ship's way for an Hour. Now ioſ inat which

is veered out more above the juſt meaſure of a Knot or Knots,you may

allow for every 5 Feet the tenth part of a mile almoſt. As, admit ſhe

runs 5 Knots and 25 Feet in half a minute; then is her way according

to # or 5 miles and a half in an Hour; if 6 Knots and ro Feet, it is

61% miles in an Hour, &c. -

But according to the common Opinion of fooo Feet to a mile, and

ée ſuch miles to a Degree, there ſhould be ſomething leſs than 7 Fa.

thom, namely, 41; Feet to a Knot.

And although he which veers the Log-line be careful to overhale it ſo

flack, that it may not draw forward the Log, yet (no doubt), it doth

loſe ſome way, following the Ship a little as it is drawn by the Line,.
- - Witha
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withal by the Eddy of the Ship's wake,and ſometimes alſo is caſt for.

wards by the Wind and Waves, when they come after the Ship : ſo

that for theſe Cauſes, it is like, there may ſometimes be allowed three

or four Fathom more than is veered out; but this, (as a thing muta

b'e anduncertain) being ſometimes more, ſometimes leſs, cannot be

brought to any certain Rule, but ſuch allowance may be made for it

as a Man in his Experience and Diſcretion ſhall think fit.

If you would divide the Lºg-line ſo as it might give the Ship's way

in Centeſms, of the hund edth part of a Degree, and fit it to a half.

minute Glaſs; Then ſeeing the hundredth part of a Degree is 3672

Feet, and the #, part thereof is 3}. Feet; if you begin at the Mark

at which you mean to turn the Glaſs,and meaſure from thence 30 Feet

and three fifth parts ºf a Foot, you may there place I Knot ; and

thence again meaſuring 30 Feet, and three fifth parts of a Foot, there

place two Knots ; and ſo proceeding at the end cf every 30 Feet and

three fifths, adding a Knot, the number of Knots which run out in half

a Minute, is the number of Centeſm, which the Ship runsin an Hour.

As ſuppoſe there run out 1o Knots in half a Minute,then the Ship's way

is according to Io Centºſms of a Degree in an Hour, that is, the tenth

art of a Degree, or 6 Miles. And ſo every 3 Foot above the juſt mea

‘ſure of Knots, is near the tenth part of a Centeſm,or the thouſandth part

of a Degree. As if there run out of the Log-line 5 Knots and 12 Feet,

then the Ship's way for an Hour is 5 Centeſms, and four tenth parts of

a Centeſm, the like is to be underſtood of others. -

And after the Form of theſe Examp'es you may divide the Log-line for -

any other quantity of time, more or leſs than half a Minute, or for any

other parts of a Degree propoſed, -

This have we handled the Diviſion of the Lºg line, according to the

Meaſures before found of 3672co Engliſh Feet in a Degree. But be

cauſe (as I have before ſhewed) the Ship’s way is commonly more than .

by the Lag line it appears to be, and every Man deſires to have his

Reckoning ſomething before his Ship, that he fall not with a Place un

expećted; for theſe and ſuch other cauſes, and for the Rotundity ofthe

number, if any Man think it more ſite and convenient in Sea. Recko.

nings, he may abate one in 5 r, and ſo affign to a Degree only 360cco

Feet, and conſequently to a Mile 6000 Engliſh Feet.

, Ard upon this ground, if in half a Minute there run out 50 Feet of

the Lºg line,it is a Milean Hour; and ſo if ſco Feet run out in a Minute.
For, as 1 minute is in Proportion to 60 Minutes:

---. So is roo Feet to 6coo. - - - - -

--

----> - . - * - e And | *
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And ſo foraſmuch as 25 Feet is #3 part of a Mile, and 15 ſeconds

is alſo sº purt of an Hour : Therefore if there be two Marks on the

Ship's ſide diſtant 25 Feet, if the Ship run the Diſtance of theſe two

marks in 15 ſeconds, it is after the rate of a Mile an Hour ; if in ; ſe

conds,it is 3. Miles an Hour ; and ſo always dividing 1; ſeconds by the

number of ſeconds in which the Ship runs that diſtance, the Quotient

ſheweth the Miles and part of a Mile run in an Hour. But if the di

ſtance of theſe two marks be 5c Foot, and then if ſhe run it in 30 fe

conds, or half a Minute, it is a Mile an Hour; if in 10 ſeconds, three

Miles an Hour; if in 5 ſeconds, ſix Miles an Hour (for 30 divided by 5,

the Quotient is 6.) And ſo always dividing 30 ſeconds by the number

of ſeconds, in which the Ship runs that Diſtance; the Quotient ſhews

how many Miles ſhe runs in an Hour, &c. -

Otherwiſe, if you make a Mark on the Ship's ſide at every 20 Inches,

then when the Ship runs one of theſe parts in a ſecond of Time, it is a

Mile an Hour; when five, it is five Miles an Hour; if ſhe tuneighteen

of theſe parts in three ſeconds, it is ſix Miles an Hour: For dividing 18

by 3, the Quotient is 6. And in general, if you divide the number of

the parts run, by the number of ſeconds ſpent in running, the Quoti

ent ſhews the Ship's way in Miles for an Hour.

But for dividing the Log-line according to this ground of 6ooo Feet

in a Mile, if youintend to uſe it with a half-minute Glaſs,then becauſe

half a minute is ri, part of an Hour, and 50 Feet is alſo the ri, part

ofa Mile; therefore when the Ship runs 59 Feet in half a minute, her

way is after the rate of a Mile an Hour; if I oo Feet in half a minute,

it is two Miles an Hour, &c. * *

Therefore half a ſcore Fathom or more from the Log, you may make

a Mark, and beginning from thence, meaſure so Feet, and there make

the firſt Knot, and 5o Feet farther two Knots, and 5o Feet farther

three Knots : And ſo proceeding,look How many Knots are run out in

half a minute, ſo many Miles is the Ship's way for an Hour: and every

; Feet more beſides the Knots, is a tenth part of a Mile ; as if there run

out 6 Knots and 20 Feet in a half a minute, the Ship's way is after the

rate of 613 miles in an hour, &c. " . - - -

And ſo if the Glaſs were for any other time more or leſ, than half

a minute,you may make the Diſtance of your Knots proportional : Asif

it were for 20 ſeconds, then becauſe 2c ſeconds are of an Hour the #r.

part, I divide a mile, which is 6doo Feet, by 180, and the Quotient

is 33; ; therefore there muſt be a Knot at every 33 Feet and 4

Inches. - - - - -

-

- --- -

-- º
- -

-- . . . If
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If your Glaſs be 36 ſeconds, which is ris part of an Hour, divide

6000 by loo, the Quotient is 60; ſhewing that there muſt be 60 Feet

to every Knot ; and then every 6 Foot over and above the Knots, is atenth part of a Mile mere. ' z

And ſo it is better that your Glaſs be more than half a minute, rather

than leſs; andthe more the better, provided that there run out no more

Line than you may hale in again, without danger ofbreaking.

Laſtly , If you would ſo divide the Log line, that it might ſhew the

Ship's way in Centeſms of a Degree, and fit it to an half-minute Glaſs :

Then foraſmuch as the hundredth part of a Degree is 3600 Feet, and

the #, part thereof is 30 feet; therefore beginning at the mark where.

at you intend to turn the Glaſs,meaſure from thence 30 Feet, and there

make one Knot, and at 30 Feet farther two Knots, &c. Then look

how many Knots run out in half a Minute, ſo many Centeſms of a

Degree is the Ship's way for an Hour. And ſo if the Glaſs be 36 ſe.

conds, then every Knot muſt have 36 Feet, &c. -

Now if a Man ſailing betweenany two placeswhich lie near Eaſt and

Weſt one from another, have kept his Reckoning by Courſe and Diſt

ance, uſing a Log-line ſo divided, that it have a Knot at every 7 Fathom,

(as many do) and would reduce the Diſtance of thoſe two places ſo

found, to their Diſtance in ſuch Miles, as theſe of 60 to a Degree,each

containing (as we have ſaid) 6ooo Feet; the proportion in number of

thoſe to theſe, is as 6 to 5, for ſix of them make five of theſe.

As, admit a Man in his dead Reckoning, uſing ſuch a Log-line as:

hath a Knot at every 7 Fathom, and for every Knot running out in

halfa Minute, he accounts the Ship's way to be ſo many Miles an Hour;

and according to ſuch a Reckoning,ſuppoſe he finds the Diſtance of two

places to be 1224 Miles, or 498 Leagues, and would know the Di

ſtance of the ſame places in Miles of 60oo Feet to a Mile, which is ac

cording to a Log-line that hath a Knot at every 50 Feet. Say then by

the Rule of Proportion : -

- *

As the Number 6 Co.ar. 9.22.185

is in proportion to ; ; - - o,69897

So is the Number of Miles given, 1224——3oś778

to the Number of Miles required, iozo- –3.o.o.860

Which Iozo is the Diſtance of thoſe two places,in ſuch miles where

9f 69 make a Degree. Or to find the ſame in Leagues,the Proportion

* : As 6 to 5, ſo is 428 Leagues to 34o Leagues. -

6 And thus may the Diſtance of places be found in ſuch miles,whereof

°make a Degree, eſpecially if with the Diſtance expreſſed in the Plain

Chart,

-
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chart, you compare the Reckonings of ſome skilfuſ Mariners that

have ſailed from the one to the other. But thus to endeavour a Refor

mation of the Plain Chart,were a Labour to little purpoſe; for there the

correóting of the true fituation of two places, in reſpect of one ano.

ther, is oftentimes an occaſion that the ſame places are the more fally

ſituate in reſpect of others. Like as if there were two places 8 Miles

diſtant, and it was required to place a third three Miles from either of

them; here, if we ſet the third in the middle, it will be four Miles di

ſtant from either: But if (attempting tomend that Error) we make the

third to be three Miles from the firſt, then will it be five Miles from the

ſecond. And thus unavoidably, the mending of the one is the marring

of the other, becauſe the thing propoſed is not poſſible. -

And ſuch is the Error of the plain or common Sea-Chart, repreſent

ing the Earth and Sea, not as a Spherical, but as a Plain Superficies;

not as if the Meridians did concur in the Poles, but as if they were al

ways parallel one to another. So that the Graduation and Projećtion

being ſuch, the Situations and Diſtances of places cannot be generally

and truly expreſſed therein. º

But the Graduation and Projećtion of Mercator's Chart, agreeing

~

without ſenſible Error with the Globe,there may in that be deſcribed all

or any parts of the World, according to their Longitudes, Latitudes,

Courſes, and Diſtances, as truly, and far more conveniently for the

Mariner's uſe, than upon the Globe it ſelf; and upon ſuch a Chart ſo

deſcribed, a Reckoning may be truly kept, and any Error committed

may eaſily be diſcerned and amended. Whereas on the Plain Chart, if

a Man find his Reckoning to diſagree, he is ſo far from knowinghow to

amend it, that he can ſeldom conječture where the fault was. -

The neglect and want of theſe Charts hath been, and is a great Im

perfection in Navigation and Geography. For howſoever there be ſome

which do daily£º. for ſale, Maps of the World, and of the parts

thereof, according to this Proječtion; yet to have them truly ſuch, and

fit for Navigation, requires in the Author or Maker of them good

- Knowledge, and ſome competent ability of his own, or Aid from

others, with a greater love to Truth, than to his own Profit; which

may induce him tobeſtow ſuch Induſtry, Time and Expence, as I have

formerly noted to be requiſite in ſuch a work. ,

For the furtherance whereof, and of the Pračtice of Navigation in

i. I ſhall endeavour in the two next Chapters to ſhew a metho

ical and orderly way of keeping a Reckoning at Sea, more diſtinétly
and exactly than hath been formerly uſed, and ſuch as may aptly º ſet

- - . G. own

* *
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might be much reformed.

~~7- - -- -------- r-e---------

down in any Chart, and applied in the three principal kinds of ſailing;

namely, according to the Plain Chart, or A4ercator's, or according to #:

Arch of a Great Circle. , And by a few Reckonings truly ſet down ac

cording to thisForm, the Maps of the World, and of the parts thereof,

-

C H A P. VIII. . . . . .

A fºrmal and exalf Way of ſetting down and perfeiting

a Sea Reckcaing. -

Ltho the Courſe and Diſtance cannot be ſo truly and certainly

known as the Latitude may be; yet we muſt endeavour in theſe

alſo to come as near the Truth as may be, the rather, for that ſome

Reckonings muſt neceſſarily depend wholly upon them. And to that

end, thoſe which in their Voyages at Sea, have occaſion to run far upon

any Courſe or Courſes near the Meridian, may do well to make trial of

that which I have formerly ſet down, touching the Quantity of a Degree

on the Earth and Sea in our known Meaſure; and eſpecially in Eaſt

India Voyages; failing from the Lizard in the Weſt part of England

to Cape bon Eſperance in Africk, they have opportunity of making an

ample Experiment hereof. " . . . . . . -

But leaving this to the practice of the skilful and induſtrious Sea:

man, we come now to ſhew an orderly and exact way of framing and

keeping a Reckoning atSea; for which purpoſe I have made the iſ able

following, which ſheweth how much a Ship is more Northerly or Sou

therly, and how much more Eaſterly or Weſterly, by ſailing upon any

point or half Point of the Compaſs, any number of Miles propoſed.

The like Table I made many Years ſince, and taught the Ulſe of it in

Navigation : Whether it were then uſed by any other, I know not, I

had it of no Man; but this 1 ſpeak, that if any Man claim the firſt

making and uſe of ſuch an one, he may have it. - -

The ground of making this Table is the ſame with the former. For

as Radius is in proportion to the Diſtance run, ſº is the Sine Complement

of the Rhomb, to the Diſtance of North or South; and ſo is the Sine of the

Rhomb, to the Diſtance of East or Weſt. Therefore here, for 10 Miles

upon any of the four Points from the Meridian, we ſet in the ſecond Co

lumn the Sine Complement of that Point (reduced into Degrees) and

in the third the Sine thereof. As the ſecond Rhomb or Point from the

Meridian, being 22 degrees 30 minutes, the Sine Complement *::::
- whic

*
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which is 92.39 ſet in the ſecond Column againſt Io; and the Sine there

of 3827, I ſet here in the third Column: And having done thus for to

Miles in every Column, the reſt may be eaſily drawn from them.

As in the ſecond Column, for the firſt half Point againſt 1o Miles find

ing 9952, I ſet the half thereof, namely, 4976 againſt 5 Miles, and the

tenth part thereof, namely 995 againſt one Mile, which doubled, or

added to it ſelf, is 1992, to be ſet againſt 2 Miles, whereto adding the

ſame 995, the Sum is 2985 for three Miles; and ſo for the reſt.

And thus for every Point and half-Point from the Meridian, there are

three Columns: In the firſt whereof there is ſet down a number of Miles

run upon that Point or half-Point; the ſecond ſheweth how much the La

titude is alter'd,that is,how much you are more Southerly or Northerly,

by running ſo far upon that Point or half Point; the third, how much

#. are more Eaſterly or Weſterly, by running that Courſe and Di
anCe. - -

The Numbers ſet in every firſt Column, from 1 to to, are alſo to be

underſtood from lo to ico, or from 1 oo to 1 Oco; and the Figure in

the fourth place of the ſecond and third Columns, anſwers to the Fi

gure in the firſt. As, admit a Ship runs South and by Weſt, (that is,

South, one Point Weſterly) 165 Miles; I ſet down this number thus,

and loºking in the Columns of the firſt -

Rhomb againſt to (which may be | | Iooji ºil 195

underſtood to be 1-o) I find againſt S. W. 1 || 6o 588 1.1%
it º Column .. Point. || 5 || 494 I

and in the third I os: as alſo again º
60 (that is, 6) É'i. firſt3. 1651 t 61.8 32.2

there is 588 in the ſecond, and 117 in . - a " - -

the third: Alſo againſt $ in the firſt Column, there is 49 in the ſecond,
and almoſt 1o in the third. -

Theſe ſet down, and ſumm'd up, as here appeareth, ſhew that a

Ship running S. by W. 165 Miles, is to the Southwards of the place

from whence ſhe departed 161 Miles, and 8 tenth parts of a Mile ;

and to the Weſtwards 32 Miles, and 2 tenth parts of a Mile. If

you deſire more Exačtneſs, you may uſe all the places for the

firſt or greateſt Number, which ishere ico. w | | 1oc| 98.08] 1959;

As in this ſecond Example, where S.W. i. 60) 5885] 1 172

the Southerly Diſtance is 161 rº; Point. | 5 ; 97.
|

Miles, and the Weſterly 32 riº || 1651161,831 32.17

Miles. . - . -

- - G 2 - A

ºfºrºma. - ---
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- - A Table of the Northing or Southing, Eaſting or Weſting of

every Rhomb and half Rhomb from the Meridian, according

to the number of Miles run upon that Rhomb. ' -

| # Point. Tº Point Pointly Point. HPoint 6:Point? Point, 6 Point,

M's. 37:84. 22:11. - 1578. 4516. 5273. 7:21. º 3O

29; Tºsſ ºil 195| 957, 293 924, 383

2, 1990, 196, 1962 39c. 1914 33% 1848, 766

3| 2986, 294 2943 585 2871. 870 2772 - 1 148

| 4 3981| 392 3923 780 3827 - 1 161 3696 1531

5| 4976, 492 4924. 975 4784. 145 || 462o 1914

3 ºil 388 533; 11%. 574 tº $54, 3337
7 6966 686 6866. 1365 6698 zo; 1| 6468. 2680 -

8 *7961 784 7846 - 1566 7655| 2321 g392: 3962
9 8957 882, 8827, 1755 861z 2612 $3.3 3445

1ol 99.52 98o 98o3, 1956 9569| 2902 92.39, 3827

- 24 points#Point 3. Point.); Point. 33 Point4; Point 4 Point:4 Point. I

M.82. 7;61. 52;|33. 45 36. 1539. 22:50. 37:35. OOH5. oo

| 882 471|- 831 36 773 634 707 Foº

2; 1764. 942; 1663 in i iſ 1546), 1269 - 1414 - 1414

3| 2646|| 1414, 24.94 1667| 23 19 1993; 21 21 - 21 21

4, 3528, 1885| 3326, 2222 3992) 25.38 2828 2828

3| 44to 2357| 4:38 2778. 3863. 3172| 3535, 3535

6| 52.92. 2828 4989 3334. 4638] 3806 42.42|- 4:42

7| 6174, 3300 3:22. 3890. 5417. 444c: 4949 4949 |

8 7956, 3771 ºº:: 4445 6184. 5075, 5656, 5658 .

2 .337 4:3 tº :: 2; 7: 3: 3264
to 833 4.7ial 83rs: 5336 773c. 6344 767; 767;

Page 170,&c. of the Dottrine of Triangles.

Ås admit I ſail from thence: Éirſt, N.E. half a Point Eaſterly sco
Miles; then N. E. by E. aco Miles, E. N. E. half a Point Northerly

->

A larger Example maybe that before ſet down in the laſt Problem

ºf failing by a great Circle, from Summers Iſlands to the Lizard, ,

495

º
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495 Miles; E. N. E. 390 Miles; E. N. E. : Point Eaſterly 26

- Miſes; E. by N. 210 Miles; Eaſt 951 Miles. Theſe Courſesi

- Diſtances I ſet down in ſuch form as here appeareth; where in the firſt

Column there is expreſſed the Courſe or Point of the Compaſs upon

which a Man ſails; in the ſecond Column, the Diſtance of the Rhomb

from the Meridian; in the third Column, the Diſtance run upon that

Point; in the reſt, the Difference of Latitude and Departure from the

, Meridian in Miles, and tenth parts of a Mile.

- Rhomb Diff. | |

Courſe. from the miles. North. South Eaſt. Weſt,

| N. E. #| North,

PQ. E. (Eaſterly. 6oo 38o.6 462.8

4 # P.

N. E. by | N. Eaſt || 390 166.7 2494 -

E. 5 Point, -

E. N. E. Av. Eaſt. 4oo Iss;TT 2525".

Po. N. 5 # Po. 90 - || 424 794 ||

-
—l 24 44.

|E. N. E. N. Eaſt. 30 1 148 277.2

º - * 6 Po. 90 -
344 83 I - -

E.N.E.}|N. Eaſt. 20c 580; 1914

Po. E. 6; Po. || 60 174 57;

4. I 2 38

E. by N. |M. Eaſt. 200 390 1962. ,

|| 7 Point. Io 2o 98.

- I - 90o || || 9519

| Eaſt. Eaſt. so - |

- - i

- 32 i o , N. 291.97
-

–

* - . (In all which is to be conceived, that all the Pariations are allowed):

ſo that at the Foot of this Reckoning, I find the Sum of the North,

Column to be 1647 14 Miles, and the Sum of the Eaſt Column 2920

* Miles almoſt ; the firſt, namely 1047 Miles, converted into degrees, is

17 deg. 27 min, the difference of Latitude, which added to the Latitude

of Summers Iſland, 32 deg. 25 min. (where this Reckoning:º
- * tne:

- -

-

- -
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the Sumis 49 deg. 52 min, which is the Latitude of this place where

this Reckoning endeth. So that according to this Account, the Ship

is run into the Latitude of 49 deg. 52 min. and hath altered her Lon

gitude to the Eaſtwards 2920 Miles, of ſuch Miles whereof 60 make

a Degree of a great Circle, e. . . . . . . . . . . * *-

Therefore if you ſet down this Reckoning on the Plain Chart, you

muſt make a Point in the Chart that may be in the Latitude of 49 deg.

52 min and to the Eaſtwards of Summers Iſlands, (where this Reckon

ing begap) 2920 Miles; that is, you muſt run a Parallel (with your

Compaſſes or otherwiſe) on your Chart in the Latitude of 49 deg.

52 min and croſs the ſame by a Meridian, which may be to the Eaſt

wards of the Meridian of Summers Iſlands 2920 Miles; and ſo the Point

of the Interſection of this Parallel and Meridian, is the Traverſe. Point,

or Point in the Chart, repreſenting the place where the Ship is in the

end of this Reckoning, - - -

But if you ſet down this Reckoning on Mercator's Chart, you muſt

alſo find a Point that may be in the Latitude of 49 deg 52 min. and

may likewiſe be towheeaſtwards of Summers Iſland 2929 Miles,

which is done by running with your Compaſſes a Parallel in the Lati

tude of 49 deg. 52 min. and croſſing the ſame by a Meridian, which

may be to the Eaſtward of the Meridian of Summers Iſland 2920

Miles; the Point of the Interſection of this Parallel with that Meridian,

is the Traverſe-Point, repreſenting in the Chart the place where the

Ship then is. - - -

For it is to be conceived in this Chart, that the degrees of the Meri

dian intercepted between the Latitude of two places, are as a Scale for

thoſe places, to meaſure not only their difference of Latitude, but

likewiſe their diſtance in their Rhomb, as alſo the diſtance of their

Meridians. -

But becauſe it often falls out, that in ſailing from place to place, a

Ship runs not near the Rhomb of the two places by many hundred

Miſes, eſpecially in ſailing by the Arch of a Great Circle, which is the

moſt exquiſite manner of failing, and wherein a Man ſhifts his Courſe

often, and runs much further in one Latitude than in another, as by the

former Example may appear: Therefore once in three or four days,

or ſo often as you alter your Courſe much, you may transfer or ſet

down your Reckoning out of your Book into your Chart. As in trans

ferring the former Example, you may ſet down the Northing and Eaſt

ing of every of the Courſes ſeverally: But for brevity fake wewill bring

then into three parts; and ſo alſo we ſhall not mucherr.

And

_º



- Cúc Sea-man's 4??actice, 55

... for the three next Courſes, ſumming up the North North. Eaſt.

and Eaſt Columns, I find the Northing to be 459 || 547

And thus for the two firſt Courſes, namely, N. E. : a Point Eaſterly

6co Miles, and N. E. by E. 300 Miles, I find in the North Column

547 Miles, and in the Eaſt Column 713 Miles; alſo -

713

Ioyo

1 5*

295 C

Miles; and the Eaſting Iojo Miles. Alſo for the 459

two laſt Courſes, I find the Northing to be 41 4. I

Miles, and the Eaſting 1 157 Miles. . . Toqº,

Now to transfer theſe into the Chart, I conſider -

that 547 Miles is 9 deg. 7 min, which added to the former Latitude

32 deg 25 min, makes Latitude 41 deg 32 min. In which Latitude

I run a Parallel; then conſidering that 7 (3 Miles is 11 deg. 53 min. I

take this 1 deg. 53 min. in the Meridian, as much above the one La

titude as beneath the other, namely, from 31 deg c min, to 42 deg.

53 min. and this I ſet in the aforeſaid Parallel from the Meridian of

Summers Iſlands to the Eaſtwards, and there make the Point B; then

reducing 459 Miles into degrees, it makes 7 deg. 39 min, which added

to 41 deg. 32 min, makes Latitude 49 deg. I 1 min. Alſo the Eaſting

Tojo Miles are 17 deg. 30 min, the half whereof 8 deg 45 min Itake

in the Meridian from above 41 deg. 32 min. beneath 49 deg. I 1 min.

namely, from 41 deg. 20 min. to 50 deg. 5 min. ... And this being

doubled (becauſe it is but the half) I ſet from the Meridian of the Prick,

or Traverſe-Point B before made, in the Parallel of 49 deg. I 1 min.

making there another Prick D. Laſtly, I add the Northing 41 Miles,

to the former Latitude 49 deg. 11 min, the Sum is 49 deg. 52 min.

the Latitude of the Parallel to which I am now come, wherein I am.

to ſet down the Eaſting 1157 Miles. This therefore converted into,

degrees of a great Circle, make 19 deg. 17 min. I take therefore

I deg. of the Meridian, about that Latitude of 49 deg. 52-min, (be

cauſe the moſt part is run in that Latitude) namely, from 49 deg.

30 min. to 50 deg 30 min. and ſet the ſame in the aforeſaid Parallel:

from the Meridian of the Frick D laſt before made to the Eaſtwards

19 times; and moreover 17 min. take at the ſame Latitude, and this

reacherh to the Point E. And ſo is all this Reckoning ſet down; and

the like is to be underſtood of any other, which though in Expreſſion it

requires many words for Plainneſs, yet is there very little difficulty.

more in the Practice, than there is in ſetting down a Reckoning on,

the Plain Chart, -- ~~ - -- ~~~~~~… . . "

--
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C H A P. IX.

A more ample Example, together with a larger Table for the

keeping a Reckoning at Sea.

Hº: thus (in a more general manner) ſhewed how to ſet down

a Reckoning of the Ship's way for every Point and half-Point of

the Compaſs, this to ſome Men might ſeem ſufficient. But becauſe a

Ship doth not always make her way good as ſhe lies, nor doth her

Leeward-way always fall juſtly upon a whole Point, or half-Point, or

quarter : And moreover, conſidering that tho a Ship ſteer a way

upon any Point of the Compaſs, yether true way, by reaſon of the Wa

riation of the Needle, may ſwerve from that Point towards the one

ſide, or towards the other, 3 or 4 degrees, or more or leſs, and not al

ways a Point, or half-Point, or quarter; therefore I have thought it

requiſite to ſet down the Table following to every ſingle Degree 5 and

that a Man might themore readily with one or two Entrances have his

deſire, I have alſo enlarged the number of Miles unto 100.The ground

and way of making this Table, differs not from the former, and it is

to be uſedalmoſt in the ſelf ſame manner; wherefore we ſhall uſe the

more brevity in the handling it. ,

Here fºlloweth a Table of the Northing or southing, Eaſting ºr

Weſting of every Degree from the Meridian, according to the

number of Miles run upon that Degree. Which for brevity

ſake we call—

A Table for the Difference of Latitude and

Departure from the Meridian,

H
- 1 Deg.
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C. : 1 Deg. Sº I -1 Deg: g I Dºg:

#|LaTÉep. #|I. Dep: * | Lat. Dep.

- |-|--|-- 35|35.o 6 69 || 69.6 | 1.2

2 2.0" .o 36 36.o 7 7O || 7o.o I.2.

3 || 3.0 | .0 37|37.o 7 | 71 || 7 I.o I.3

4 || 4.0 I 38|38.o 7 72 || 72.O I.3 || -

5 || 5-0 | . I 39| 39.0 7 73 || 73.O I.3

6 || 6.O • I 4o 4o.o 7 74 || 74.O 1.3

7 || 7.o .1 41 |41.O 7 75 || 75.0 I.3

8 || 8.o .1 42 || 42.O 7 76 76.2 I.3

9 || 9.9 •2. 43 43.9 8. 77 77.o 1.4

I O | I C.O .2 44|44.9 8. 78 78.9 1.4

I I I I I •O •2. 45|45.o 8 79 || 79.o I.4.

I2 | I 2.0 | .2 46|46.O 8 8o 8o.o I.4.

13 13.0 .2 47 |47-O || || 8 81 | 81.0 | 1.4

14 | 1.4.0 [ .2 48|48.0 9 82 | 82.o 1.4.

1 5 I 5.0 .3 49 |49.9 9 83 83.o: 1.5

16 | 16.0 | .3. $o 5C-9 9 84| 84.0 | 1.5

17 I 7.0 .3 51 || 51.0 . . . 9 85 85.o I.5

18 | 18.9 .3 52 52-o 9 86 || 86.o I.5

19 I 9.0 l 3 || || 53 53.9 9 87 87.0 | 1.5

2O 2C.O .4. 54 54.0 Io 88 88 o | 1.5

21 |21.o. 4 55 55.0 Io 89 | 89.0 | 1.6

22. 22.2 •4. 56|56,o to -- * 9o 9c.o I.6

23 23.0 .4 57|57.o. 1 of 91 || 9 I.o I.6

24, 24.0 .4 || |38||58.o. 1 of 92 || 92.o I.6

25 25.0 .4 59 59.0 Io 93 || 93. O I,6

26 26.0 .5 || |6o 6o.o. 11 94 || 94.O 1.7

2. 7.o ...5 ||61||61,0| 11 95 || 95.6 | 1.7

28 28.oj ºs- 62 62.o. 1 r. 96 ſ 96.o. 1.7

29 |29.o .5 63 63.0 11 º'71 97.o 1.7

30|30.of "3 64 |64.o 11 _98}_98.9 |_1.7

3 I 3 T.O .5 65 65 of 12 99 || 99.o 1.7

32 32.O .6 66 |66.o | I 2 I OO I Co.o 1.8

33 33.9 .6 67 |67.o. 12 2OO | 200.o 3.5

34|34-2 || 6 68|38.9 12 309|| 3oo.o 5.3

E|Dep: 'Pºt | | | EDep. Lat. || || 5 || Dep. I Lat.
= | 89 Deg. F 89 Deg. # | Tº Deg,

º

-
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S2] 2 Deg. S2] 2 Deg. Sº 2 Deg.
F F-R- F; +--- FP -

*" | Lat. Dep. * | Lat. Dep: - Lat. Dep

I I.O .O 35 | 35.o 1.2 69 , 69.o 2.4

2 || 2.O ! . . I 36 36.0 | 1.3 70 7o.o 2.4

| 3 || 3.o . I 37 || 37.o 1.3 7 I | 7 i.o 2.5

4 || 4.O | . I 38 || 38.0 | 1.3 72 | 72.0 ſ 2.5

5 5.o .2 39 39.o I.4. 73 | 73.o 2.5

6 || 6.d .2 +O || 4O.O | 1.4 74 || 74.o 2.6

7 || 7.o .2 + 1 || 4 I.O | 1.4 75 75.o. 2.6

8 || 8.o •3 42 || 42.0 | 1.5 76 76.o 2.6

9 || 9.O .3 +3 || 4–3.O I.5 77 || 77.o 2.7

I O | I O.O • 3 44 |44.o 1.5 78 || 78.o 2.7

I I I I I.O •4. 45 |45.o 1.6 79 || 79.o 2.8

I 2 | I 2.0 [ .4. 46 |46.0 | 1.6 8o | 8o.o 2,8

I 3 | I 3.O .4 47 |47.o 1.6 81 | 80.9 2.8

14 || I4.o .5 48 48.9 1.7 82 | 81.9 || 2.9

I 5 I 5.o .5 49 |49.o J.7 83 || 82.9 2.9

16 || 16.o .6 5o 5o.o 1.7 84 || 83.9 2.9

17 | 17.o .6 51 51.o 1.8 85 | 849 3.O

18| 18.o .6 52 52.0 1.8 86 || 85.9 3.O

19 || 19.0 .7 53 53.of 1.8 87 | 86.9 3.C

2O 2c.o .7 54 54.of 1.9 88 || 87.9 3. I

2 I 21.0 . .7 55 55.o.) I.9 89 || 88.9 || 3.1

22 22.0 .8 || 56 56.o 1.9 90 | 89.9 3. I

23 || 23.0 .8 57 57.o 2.o 9 I 90.9 3.2

24l 24.o .8 58 58.o) 2.o 2 || 9 I.9 || || 3.2

25 || 25.o .9 59 59.o 2.o 93 92.9 3.2

26 || 26.o •9 6O | 6′o.o 2. I 94 93.9 3.3

27 | 27.o .9 61 61.o! 2. I 95 94.9 3.3

28 28.o | 1.o 62 j62.o 2.2 96 95.9 || 3.4

29 29.O | I.o 63 63.o 2.2 97 96.9 3.4.

3o 3o.o I.o 34 64.o 2.2 98 || 97.9 3.4

31 || 3 I.O I. I 65 65.o 2.3 99 || 98.9 3.5

32 || 32.O I. I 66 | 66.o 2.3 IOO | 99.8 3.5

33 || 33.O || I. I 37 370 2.3 200 I 99.9 7.O

34 34-O ! I.2. 68 68.o 2.4 399; 299.8 10.5

t |P. Lat. g Dep. Lat. Sº, Dep. ; Lat.

# T88 Deg. FP 88 Deg, F | 88 Deg.

H 2.
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- Kite Seaman's 197attite. 55

| E) - 4 Dºg g|_4 De&_ S2 || 4 Peg

*| Lat. IDep P Lat: Dep. F. Lat. Dep

|| Tº T. 35 ; 34.9 2.5 69 | 68.8 4.8

21 2.0 |, . I 36 35.9 || 2.5 7o 69.8 4-9

• 3 || 3.C.'ſ .2 37 36.9 || 2 6 71 70.8 S.O

| 4 || 4.o 3 38 || 37.9 || 2.7 72 || 71.8 5.0

| 5 || 5.O | .3 39 |38.9 2.7 73 || 72.8 5.1

6|| 6.9 .4 4o 39.9 || 2.8 74 73.8 || 5.2 |

7| 7.0 [ .5 4.1 |4o. 9 || 2'9 75 i. 748 5.2

8| 8.0 || 6 || |42 |41.9| 2.9 76 || 75.8: 5.3

9 9. O .6 43.142.9 || 3.o 77 76.8 || 5.4

19|19.9 |_.7| |44|43.9|_3. 78| 77.8 5.5

1 I | 1.1.0 . .8 45 || 44.9 || 3. I 79 78.8 5.5

'12 | 12.0 | .8 46 || 45.9 || 3:2 8o 79.8 5.6

r2 || 1 3.0 [ .9 47 |46.9 || 3.3 81 i 8o. 5.7

14 | 1.4.0 | 1.o 48 47.9 3 4. 82 81.8 5.7 |

15 15,o r.o 49 |48.9 || 3.4 83 || 82.8 5.8

I6 | 16.o | I.I 5o 49.9 || 3.5 84| 83.8 5.9 |

17 17.0 | 1.2 51 5o 9 3.6 | 85 | 84.8, 5.9 |

18|18.o. 1.3 52, 51.9 || 3.6 86 || 85.8 6.O lº

19 || 19.0 | 1.3 $3| 52.9 || 3.7 87 - 868: 6.1

29 |29.g| 1.4 $4|339| 3.8 88 87.8 6.1

2 I 20.9 || I.5 55 |549 || 3.8 89 88.8 6.2 |

22 || 2 I.9 || I.5 56 || 55.9 || 3.9 90 | 89.8 6.3

23 |22.9 || I.6 57 |56.9 || 4.o 91 || 90.8 || 6.3

24 |23.9 H.7 | 58||57.9 || 4.o 92 || 91.8 6.4

25 |24.9 1.7 || || 59 58.9 || 4.1 93 || 92 8 6.5

26 25.9 | 1.8 6o 59.9 || 4.2 94 || 93.8 || 6 6 ||

27 |26.9 || 1.9 61 60.9 || 4.3 95 948 6.6

28 27.9 2.o 62 61.9 || 4.3 96 95.8 6.7

29| 28.9 || 2 o 63 62.9 || 4.4 97 96.8 6.8

32|299|_* | |34|83.9 || 4.5 98 || 97.3 6.8

31 39.9 2.2 65 64.8 || 4.5 99 || 98.8 || 6.9

32 31.9 2.2 66 658 4.6 I Co 99.8 7.o

33 32.9 , 2-3 67|66.8 4.7 200 | 199.5 14.o.

34|33.9 || 2:4 68|67.8|_4.8 3OO || 299;3 || 20.9

;|Dep. Lat: tº Dep. Lat. TE Dep. Lat.

Q 86 Deg #|T86 Deg. # 86 Dºg."



56 Cút Seaman's 19tadice.

S.) 5 Deg. g|_5 Deg. g| || 5 Deg."

|*| Lat. TDsp.] |f|Lat: Dep. F | Lat. TDEp.
| T., T. 35 |34.9 3. O 69 | 68.7 6.0

2 2,O .2 36 || 35.9 || 3. I 7o 69.7 6, 1

3 || 3.C. .3 37 36.9 || 3.2 71 | 73.7 6.2

4 || 4. Q .3 38 37.9 3.3 72 || 71.7 6.3

5 5.0 | 4 || || 39 38.8 3.4 73 || 72.7 6.4

6 || 6.0 .5 4o 39.8| 3.5 74 || 73.7 6.5

7 || 7.0 | .6 41 |49.8 || 3.6 75|| 747 6.5

8 || 8.o .7 42 41.8 || 3,7|, 76. 75.7 6.6

9 9.0 | .8 43 |42.8 || 3.7| 77.] 76.7 6.7

I O I O.O .9 44|43.8|_3.8|. 781, 77.7| 6.8

I I I I I.O || I.O 45 |44.8 || 3.9 | 79 787 6.9

I 2 | I 2,o | I.o 46 |45.8 || 4.ol. 8o 79.7 7.o

I 3 || 1 3.0 | I. I 47 |46.8 4.1 81 | 89.7 || 7.1.

I4 || 4.O | 1.2 48 47.8 4.2 82 | 81.7 || 7.1%

I 5 I 5.o I.3) 49 |48.8 4.3 83 82.7 7.2.

16 15.9 | 1.4 || | | 5o 49.8 || 4.4 84 || 83.7 7.

17 | 16.9 | 1.5 | is 1 5c.8 4.5 85 | 84.7 || 7.4

18 17.9' 1.6 52 51.8 4-5 86 85.7 7.5

19 | 18.9 1.7 53 52.8 || 4.6 87 86.7 7.6

22 |19.9 || || 7 || || $453.8 || 4-7 §§ .87.7 || 7.7

2 I 20.9 1.8 55 54.8 || 4.8 89 || 88.7 || 7.8

22 |21.9 | 1.9 || |56 |55.8 || 4.9 | 90 | 89.7 || 7.8

23|22.9 || 2:0 57 || 56.8 5.o || 91 || 90.7 7.9

24 |23.9 2. I 58||57.8 5.1 92 91.6 8.o

25 |24.9 2.2 59 |58.8 5.2 93 92.6 | 8.1

26 25.9 2.3 6o 59.8 5.2 94 || 93.6 8.2

| 27 26.9 2.4 61 |60.8 5.3 95 94.6 8.3

| 28 J 27.9 2.4 62 |61.8 5.4 96 || 95.6 8.4

29 28.9 2.5 63 |62.8 5.5 97 96.6 8.4

|32 |29.9 |_2.6 || |6483.8 || 5.6 || || 98 || 97.6% 8.5.

|31 || 30.9 2.7 65 64.8 5.7 99 || 98.6 8.6

32 31.9 2.8 66 65.8 5.8 Too 99.6 8.7

33; 32.9 2.9 67 66.8 5.8 2CO | I 99.2 || 17.4

34; 33.9 3.8 || |68 (67.7 5.9 399 |298.9}_26.2

El Dep. "Lat: tº Dep. Lat. U \ Dep, Lat

# 85 Deg # T3; Deg # 35 Deg.

-



&It|2 Seaman's plaqite. 57

|É 6 Deg. S. 6 Deg. Sº 6 Deg.

F|L. Dep. * |Lat. Dep. Fº Lat: Dep.

| 1 | 1.ol . I 35 | 34.8 3.6 69 | 68.6 7.2

| 2 || 2.0 [ .2 36 || 35.8 3.8 7o 69.6 7.3

| 3 || 3-O | .3 37 || 36.8 || 3.9 7I 70.6 7.4

4 || 4-O || 4. 38|37.8 || 4.o 72 71.6 7.5

* 5 5.o ...5 39 38,8| 4.1 73 || 72.6 7.6

16|| 6.0 | .6 40 || 39.8| 4.2 74 73.6 7.7

7 || 7.0 [ .7 41 |40.8| 4.3 75 74.6 || 7.8

8 || 8.o .8 42 |41.8 || 44 76 75.6| 7.9|

9 || 8.9 .9 43 |42.8 || 4.5 77 76.6 8.0

to 9.9 i.e. 44|43.8|46 || 78| 77.6 || 8.1
II | 10.9 || Tº 45|44.7 || 4-7 79 || 78.6 8.2

12 II.9 | 1.2 46 |45.7 4.8 8o 79.6; 8:3

13 12.9 | 1.4 47 || 46.7 ± 4.9 81 8o.6 8.5

- 14 || 13.9 1.5 48|47.7 5.o 82| 81.5 8.6

15 14.9 1.6 49 || 48.7 5.1 83 82.5 8.7

16 I 5.9 1.7 | 5o 49.7 || 5.2 84 83.5 ! 3.3

17 | 16.9 | 1.8 5||507 || 5.3 85| 84.5 8.9

18 || 1 7.9 1.9 , 52 51.7 5.4| 86 85.5| 9.6

19 | 18.9 ſ 2.o 53 52.7 5.5 87; 86.5 9.1

20 | 19.9 || 2.1 || 54 53.7 5 6 88 87.5 9.2

21 20.9 || 2.2 55 54.7 5.7 89| 88.5 || 9.3

22 || 2 I.9 2.3 56|55.7 || 5.8 99| 89.5 9.4|

23| 22.9 2.4 57ſ56.7 º, 5.9 | 91 || 93.5 9.5

24 || 23.9 2.5 58 57.7| 6.1 92 91.5 || 9.6 |

25 24.9 2.6 59 || 58.7 || 6.2 93| 92.5 9.7

26 25.9 ſ 2.7 |Go || 59.7 || 6.3 94 93.5 || 9.8

27|26.8 ſ 2.8 61 |60.7 || 6.4 95 94.5 9 9

, |28|27.8 || 2.9 62 ||61.7 || 6.5 96 || 95.5| Io.o- A 29, 28.8 3.0 63 || 62.7 || 6.6 97.| 96.5| Io. I

|*|† : ;; ;| |*|† :
3 I 39.8 || 3.2 65 || 64.6 ſ 6.8 99 98.5' I c.3

32. 31.8 3.3 |; 65.6 6.9 Hoo 99.5 10.4
33 32.8 3:44 67 | 66.6 7.0 2Oo I 98.9 20.9

3:33.8 || 3 || ||38|376 || 7-1 || |3ce 1934 31.3

S. Dep. Lat. || s: Dep. Lat. g | Dep. Lat.

Fi 84 Deg. 5* 84 Deg. F | 84 Leg



56 Çüc Seaman's 197attice. *

S.) 5 Deg. g|_5 Deg. 3 || 5 Deg

F| Lat. Dep. Fº Lat: Dep. | = Lat. Dep,

I I.O ... I 35 |34.9 3. O. 69 | 68.7 6.0

2 | 2.O .2 | 36 35.9 || 3.1 7o 697 6, 1

3 || 3.C. .3 37 36.9 || 3.2 71 | 73.7 || 6.2

4 || 4. Q | .3 38 37.9 3.3 72 || 71.7 6.3

5 5.0 || 4 || || 39 38.8 3.4 73 || 72.7 6.4

6 6.o .5 4o 39.8 3.5 74| 73.7 6.5

7| 7.0 .6 41 |49.8 || 3.6 75|| 747 6.5

8 8.o .7 42 41.8| 3.7| 76; 73.7| 6.6

9 9.o .8 43 |42.8| 3.7 77. 76.7 6.7

IO I O.O. .9 44|43.8| 3.8 V 781. 27.7| 6.8

I I I I I.O | I.O 45 |44.8 || 3.9| 79 787 6.9

I 2 | I 2,Q || I.O 46 |45.8 || 4.ol. 8o 79.7 7.o

I 3 || 1 3.0 | I. I 47 |46.8 || 4.1 | 81 | 80.7] 7.1.

14 | 1.4.0 | 1.2 48 |47.8 4.2 82 | 81.7 || 7.1

I 5 I 5.0 | I.3) 49 |48.8 4.3 83 82.7 7.2

I6 I 5.9 || I.4. 5o 49.8 || 44 84 || 83.7 7.3

17 | 16.9 || 1.5 51 5c.8 || 4.5 85 | 84.7 7.4

18 17.9' 1.6 52 51.8 || 4.5 . 86 || 85.7 7.5

19 | 18.9 1.7 53 52.8 || 4.6| 87; 86.7 7.6

22 || 9.9 || || 7 || | |5453.8 || 4-7 881, 87.7| 7.7

21 | 20.9 | 1.8 55 54.8 || 4.8 89 || 88.7 7.8

22 || 2 I.9 || L.9 56 55.8 || 4.9 | 90 89.7 || 7.8

23|22.9 || 2:O 57 |56.8 5.o || 2 | 91 || 96.7 || 7.9

24 |23.9 || 2: I 58||57.8 5.1 || 92 91.6 8.o

25 |24.9 2.2 59 |58.8 5.2 93 92.6 | 8.1

26 25.9 2.3 6o 59.8 5.2 94 || 93.6 8.2

27, 26.9 2.4 61 |60.8 5.3 95 94.6 8.3

28 27.9 2.4 62 61.8 5.4 96 || 95.6 || 8.4

29| 28.9 2.5 63 |62.8 5.5 97 || 96.6 8.4

3o 29.9 |_2.6 64.338|| 36|| 98 || 97.6% 8.5.

31 || 39.9 2.7 65 64.8 5.7 99 || 98.6 8.6

32 31.9 2.8 66 65.8 5.8 I oo 99.6 8.7

33 32.9 2.9 |67 66.8 5.8 2CO | I 99.2 | I 7.4.

34; 33.9 -3.8 68 (67.7 5.9 399 |298.9 26.2

E|Dep." Lat: U Dep. Lat | Dep, Lat.

5* 85 Deg. # T3; Deg. # 85 Dºg.

-



&bt Seaman's Paaite. 57

.- S2 6 Deg. S2 6 Deg.º: 6 Deg. #|La. Dep. Fo Lat: Dep,

4|+|*| || |*| |H|#|*.| 1 | 1.ol . I º: : 3.3 7o 69.6 7.3

: - 2. 2.O ... •2. : : 3.9 71 7o.6 7.4.

3 || 3-O | .3 38|37.8 || 4.o 72 71.6 7.5

4 || 4-O || 4- 39 || 38,8| 4.1 73 | 72.6 7.6

5 5.o 3| 4O 39.8 4.2. 74 | 73.6 7.7

* 6 || 6.9 41 |40.8| 4:3 75 74.6 7.8

§ §: º 42 |41.8 || 44 76 }: 3.

- .8 4. 77 76.

to 9.9 1.0 —, 447 T4.7 T79 78.6 8.2

| | | | | | Io.9 || 1 , || .: 4.8 8o 79.6. 8:3

- 12 II.9 | 1.2 4. #. 45 81 | 80.6 8.5

I 3 I 2.9 I.4. i. : 3.6 82 81.5 8.6

I - 14 || 13.9 : 49' 48.7 5. I 83 82.5 8.7

| I 5 #. º 5o 49.7 5.2 84 83.5 8.8

| I 6 16%| 1.3 5||5oz 5.3 5| 84.5 | 8.9

h 17 52 51.7 5.4 86 85.5 9.o

| 18 17.9 1.9 |33 |52.7 |";; 87| 86.5 jº. 9.1
| * I 9 18.9 2.O 54. 53 7 5 6 88 87.5 9.2

; 20 | 19.9 2.1 || ||34 || 53.7 -- 8. 83. 9.3
• * - - 2O.9 2.2 55 54.7 - 5.7 9 5 →

º *|: | | 36||35.7 || 3.3 28 89.5 9.422 | * I.9 || 2.3 |37 ||38.7 | 5.9 91 || 93.5 9.5

; 23 22.9 - 2.4 # 57.7 * 8.1 92 91.5 9 6

} | 24 : : ſº 58.7 6.2 93 92.5 9.7ſ º 25 2 • 9 2. 6o 59.7 lº 6.3 94. 93.5 9.8

! * - 26 § - : 61 || 60.7 || 6.4 95 94.5 || 9 9

* 27 2. º 2. 62 61.7 6.5 96 95.5 || Io.o
. . , |* j º 63 62.7 || 6.6 97 || 96.5 || Io. I

r ~ . 29.8 3. ſº 63.7 || 6.7 _98 _97.5 I c. 2

| | | | #| ||###| |-|-º-º:! - 3 I ºš 3.3 s |: 65.6 6.9 Too 99.5 Io.4

º *|...} : 67 | 66.6 7.0 *oo I 98.9 20.9

..,' 33 . ;: 68 67 6 7. I 3OO 298.3 31.3

-

>*
-
- - --

-

e ſp. ſia. - s: Pep. Lat: É Dep #• §. 5 84 Deg. - 84 Leg.
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I I

:

|
28 .

7 Deg.

Lat. Dep.

I O | ... I

2.O | .2

3.O | 4

4.O || -5

5.O .6

6.O. .7

6.9 || 8

7.9 || I.O

8.9 || 1.1

9.9 I. 2

i O.9 || 1.3

i 1.9 || 1.5

I 2.9 || I,6

I 3.9 || 1.7

I 4-9 1.8

I 5.9 || 2. o

I 6.9 || 2. I

I 7.9 || 2.2.

18.9 2.3

9.8 2.4

2o.8 || 2.6

2 I.8 2.7

22.8 || 2.8

23.8 || 2.9

24.8 || 3.o

25.8 || 3.2

26.8 l 3.3

27.8 || 3.4

28.8 || 3.5

298 3 7

30.8 || 3.8

31.8 || 3.9

32.7 || 4.o

33 7 –4.

Dep. I Lat.

3 Deg.

GLjg Seaman's H92Botte.

7 Deg.

Lat. Dep.

347 || 4.3

35-7 || 4-4

36.7 || 4.5

3757 || 4 6

38.7 || 4.8

397 || 4 9

4O-7 || 5.o

4 1 7 5. i

42-7 || 5 2

43.7 || 5 4

44.7 || 5.5

45 6 || 5.6

46.6 || 5.7

476 || 5.9

48.6 || 6. o

49.6 || 6. I

5o.6 || 6.2

51.6 || 6.3

52.6 || 6.5

53.6 || 6.6

546 || 6.7

55.6 || 6.8

56.6 || 6.9

57.6 7. I

58.6 7.2

59.6 | 7.3

6O.5 || 7 4

6 I.5 || 7,6

62.5 || 7.7

53.5 || 7.8

64.5 || 7.9

65.5 8.1

66.5 || 8.2

67.5 || 8.

Dep. Lat

83 Deg

7 Deg.

at i Dep.

68.5 || 8.4

69.5 || 8.5

7o,5 || 8.7

71.5 || 8.8

72.5 8.9

73.4- 9.O

74.4 9.2

75.4 9-3

76.4 || 9.4

774 – 9-5

78.4 || 9.6

79.4 || 9.8

8o.4 9 9

81.4 || 1 o.o

82.4 | Io. I

83.4 | Io. 3

84.4. I O.4

85.4 | Io.5

86.3 || 1o.6

87.3 || 1 o.7

88.3 | Io.9

89.3 | I I.o

9O.3 I I • I

91.3 || I I-2

92.3 I I.3

93.3 || 1. I 5

94.3 || 1 f.6

95.3 || 1 i -7

96.3 I 1.8

97,3 || 12.o

983 I 2. I

99.3 || 12.2

198.5 || 24-4

297.7 36.6

Dep. Lat.

83 Deg.

*-

-
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62

-

be Seaman's ºaditz. “

| | 9 Değ

|Lat. Dep.

I •O

2-O !.

3.O

4.o

4.9

5.9

6.9

7.9

8.9

9.9 |

1 O.9

- II - 9 ... l.

I 2.9 |"

13.8

14.8

15.8

H | 16.8

| 17.8

b | 18.8

20.8 $3.

21.7

22.7

23.7

24.7

25.7

26.7.

- 27,

£,
29.6

|30.6

31.6

32.6

33.6

Tep.

8 I Deg,

!, 9 Deg.

Lat. [Dep:

34.6 5.5

35.6 56

36 6 || 5.8

37.5 5.9

38.5 6. I

39.5 6.3

40.5 ! 6.4

41.5 6.6

42.5 || 6.7

#35 | *2

44.5 7.o

45.4 7.2

46.4 || 7.3

47.4. 7.5 -

484 || 7.7 -

49.4|| 7.8

5.o.4 || 8.o

51.4 8.1

52.4 8.3 ||

53.4| 84

54.3 8.6

55.3 8.8

56.3 8.9

8||57.3 9, I

58.3 9.2

$9.3 9.4

6o. 3 || 9.5

61.2 || 9.7

62.2 9.8

63.2 | Io.o

64.2 I O.2

65.2 1 O.3

66.2 10.5

67.2 Io.6

Dep. Lat.

F 81 Deg.

9 Deg. .

Lat., Dep

68.2 || 16.8

69. I | I O.9

7o. 1 || 1 1. I

71.1 ! I 1.2

72. I | I I.4

73.1 I 1.6

74.1 I 1.7

75.1 || 1 1.9

76.1 | 12.O

77.o I 2.2

78.0 | 12.4

79.0 | 12.5

8o.o 12.7

81.o 12.8

82.o 13.0

83.o 13.1

84.o. 13.3

85.o 13.4

85.9 || 13.6

86.9 13.8

87.9 || 13.9

88.9 || 14.1

89.9 || 14.2

90.9 I 4.4

91.9 14.5

92.9 I4.7

93.8 || 14.8

94.8 || 15.o

95.8 15.2

96.8 15.3

97.8 15.5

98.8 15.6

I 97.5 21.3

296.3 || 36.9

Dep. Lat:

Tºg.

:



&0& Seaman's 19,adite, 63

S2 || 1 o Deg. S2] 1 o Deg. Sz. 1 ropeg. iſ

* Lat.TBep. 5. Lat. Dsp. F | LaTTDsp.

I I.o .2 35 3.3 6. It 69 | 68.o | 12.o

2 2.O •3 36||35.5 6.2 7o 69.9 12, I

| 3 || 3.O .5 37 || 36.5 6.4 71 || 69.9 || 12.3:

4 || 3.9 .7 38 || 37.4 6.6 72 || 70.9 | I 2.5

5 || 4.9 || 9 39 || 38.4 || 6.8 73: 71.9 12.7

6 || 5.9 | 1.o 4ol 39.4 6.9 74 || 72.9} 12.8

7 || 6.9 1.2 4 I | 40.4 7. I 75 | 73.9l I 3.0

8-| 7.9 | 1.4 4-2 || 4-1.4 7.3 76 || 74.9 || 13.2

9 || 8.9 | 1.6 43 || 4-2-4 || 7-5 77 75.8.l. i. 3.3,

19| 9.9 |_i:7| |44|43.3 || 7-3 || || 78||1763 13.5"
11 || Io.8 | 1.9 45 |44.3 7.8 79 || 77.8| 13.7

12 || 1 1.8 2.1 46|45.3 || 8.o 8o 78.8 13.9
13 | 12.8 ſ 2.3 47|46.3 8.1 81 || -79.8 14.1

14 || 13.8 2.4 48|47.3 8.3 §: $3.8 I4.2 .
1 5 || 14.8 2.6 49 |48.3 8.5 83 || 81.7 - 14.4.

16 || 15.8 || 2.8 50 |49.2 8.7 84 82.7 | 1.4.6.

17 | 16.8 || 3.o 51 |50.2 8.8 85 || 83.7 || 14.8

18|| 17.7' 3.1 52 || 51.2 : 9.o 86 | 847 14.9.
19 || 18.7 || 3.3 53 || 52.2 | 9.2 $7. 85.7 15.1

29 || 9.7 || 3:5) |54|53.2| 9.4|, | 88 || 86.7 15.3

21 20.7 3.6 55 54.2V 9.5 89 87.6 || 15.4
22; 21.7 3.8 56; 55.2 9.7 90 88.6 15.6

23| 22.7 || 4.o $7|36. 3.9 91 | 89.6 || 15.8
24l 23.6 || 4.2 58 57.1 || Io. I 2 90.6 | 16.o

25 | 24.6 || 4.3 59 58.1 |lo,2 93 - 91.6 | 16.1

26 25.6 4.5 go 59. 16.4 94 | 92.6 16.3
27 26.6 || 4.7 6 I | 60.1 ! Io.6 95 || 93.6 || | 16.5

* 28 27.6 4.9 62 61.1 lio.8 96 94.6 16.7

29 28.6 5.c 63' 62.o to.9 97 95.5 ! :16.8

3o 29.6 5.2 64 63.O I 1.1 93 96.5 17.9

31 30.5 5.4 | 65|| 64.o 1 1.3 99 || 97.5 17.2

32 || 3 I.5 || 5.5 - |66|| 65.0 || 1.5 Iool. 98.5 17.4.

33 || 32.5 || 5.7 67 ||66.o 11.6 200 1970 - 34.7

34 33.5 5.9| ||38|37.8 i.8 || | | |309|295.4 52.
5 Dep. Lat. tº | Dep. Lat. g!. Dep. tº Lat.

# T35 Dºg. É) 335. P 80 Deg

| 2
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QLüc Seaman's Hºgaſtice. 65

El 12 Deg. S2 12 Peg, S. 12 Deg.

5|Lat. Dep. # Lat. [Dep, F. Lat: Dep.

I I.G | .2 35 | 34.2 || 7.3 69 || 67.5 | 1.4.4.

2 || 2-0 | .4 36||35.2 7.5 7o | 68.5 14.6

3 2.9 || 6 37|36.2 7.7 71 || 69.4|| 14.8

4 || 3.9 || 8 38|37.2 | 7.9 72 || 70.4 15.o

5 || 4-9 | 1.o 39 || 38.1 || 8.1 73 || 71.4 15.2

6 || 5.9 || I.2 4o |39. I 8.3 74 || 72.4 || 15.4

7 6.8 | 1.5 41 |40. I 8.5 75 | 73.4 I 5.6

3| 7.8 | 1.7 42 |41.1 | 8.7 76 || 74.3 || 15.8

9| 8.8 | 1.9 43 || 42.9 9.O 77 75.3 | 16.0

16 || 98|_2.1 || ||44|43.9 || 92 78| 76.3 || 16.2

II | Io.8 || 2.3 45 |44.o 94 79| 77.3 | 16.4

12 || 1.7 2.5 46 |45.o 9.6 8o! 78.3 | 16.6

13 | 12.7 2.7 47|46.o 9.8 81 || 79.2 | 16.8

14 || || 3-7 || 2.9 48|47.o | Io.o 82| 80.2 | 17.o

15 || 14-7 || 3.1 49 47.9 || Io.2 33|-81.2 17.3

16 || 15.6 3.3 5o 48.9 || 10.4 §4|82.2 17.3

17 | 16.6 3.6 5-1 || 49.9 || 1 o,6 85| 83.1 || 17.%

18 17.6 || 3.8 52 50.9 Io.8|. 86| 84.1 17.9

19 | 18.6 || 4.o 53 || 51.8 || 1 1.o 87| 85. 1, 18.1

zo |*96 || 4.2 54|52.8 || 1 1.2 88| 86.1 | 18.3

21 29.5 || 4.4 55|53.8 ii.4| | | 89 87.o. Tº

22 || 21.5 || 4.6 56 54.8 || 1 1.6 9o 88.0 | 18.7

23 22.5 4.8 57 || 55.8 || 1 1.8 91 | 89.o | 18.9

24|23.5 5.o 58 || 56.7 | 12.1 | 92 9o,o 19.1

25 24.5 || 5.2 59 |57.7 | 12.3 93| 91.0 | 19.3
26 || 25.4 || 5.4 6o 58.7 I 2.5 94; 22.9 | 19.5

27|26.4 5.6 61 || 59.7 | 12.7 95 || 92.9 19.7

28 || 27.4 || 5.8 62 60.7 12.9 96 || 93.9 20.6

29|28.4 6.0 63 || 61.6 || 13.1 97 || 94.9 || 20.2

30|29.3 || 6.2 94 | 62.6 | 1.3.3 98| 95.9 20.4

31 39.3 || 6.4 65 63.6 #13.5 99 || 96.8 20.6

32 || 31.3 || 6.6 66 64.6 t ( 3.7 'too 373 23.8

33 ||32.3 | 6.9 67 || 65.5 f4.o *oo 195.6; 41.6

34|| 33-3 || 7.1 68 || 66.5 | 1.4.2 309|293.4 62.4
- I- I- - I - "- "- I-1-----

U Dep. Lat. S. Dep. Lat. S. Dep. Lat.

#| 78Deg. š. 78 Deg. * I 78 CET
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68 QLU2 Seaman's 197aſtice.

- S.A. 15 Deg.--|--- g|, 15 Dºg. º T15 Deg.

* Lat. Dep. -: F| Lat. Dep. * | Lat. A Dep. -

* | "...o || ".3| ..., |35 33.8 || 9.f 69 | 66.6 17.9 - *

2 - 1.9 .5 #|3.3 9.3 7o 67.6| 18.1.

3| 29 .8 37 35.7 9 71 | 68.6|| 18.4

4 3.9 I.O 38 36.7 9.8 72 69 6 | 18.6 |-

5 4.8 || 1.3 39 || 37.7 || 1 O. I 73 || 79.5; 18.9. -

6|| 5.8 | 1.6 4o 38.6 | Io. 3 7+| 71.5|| '19.2

7 || 6.8 | 1.8 41 39.6 | Io.6 75 | 72.4 || 19.4.

8 7.7 2.1 42 |40.6 Io 9 76 | 734, 19.7

9 || 8.7 2.3 43 || 4 || .5 | II. I 77 744]. 20.o.

10 9.7 2.6 44|42.5 || 1.4 ° 78 75.4 20.2%

IT ſo.3 || 2.8 45 |43.5 || 1 1.6 79 || 76.3 20.5 ||

12 || 1 1.6 || -3.1 46|44.4 | I 1.9 8o 77.3 20.7.

I 3 | 12.6 3.4 47 45.4 || 12.3 81 || 78.3 21.o. *

14 || 13.5 || 3.6 48|46.4 | 12.5 82 79.2 21.2. -

15 14.5 3.9 49 47.3 128 83 || 802 || 21.5

16 15.5 || 4.1 5o 48.3 || 12.9 | 84 || 81.1 || 21.7

17 | 16.4 |; 4.4 51 49.3 || 13.2 | 85 || 82. 1 || 22.o.) . . .

18 || 17.4 47 52 50 2 13.5 86 || 83.1 22.3

19 | 18.3 |. 49 53 || 51.2 | 137 : 87 84.0 22.5

2O | 19.3 || 5.2 54|52.2 14.9 88 || 85 c l, 22.8

21 29.3 54 55 53.1 14.2 | 89 || 86 o 23.o.

22 2 1.3 || 5.7 56 54.1 14.5 9o 86.9 || 23.3

23|22.2 6,o 57| 55.1 || 14.8 || || 91 87.9 || 23 6

24 23.2 6.2 58||56.0 15.o 92 || 88.9 23.8]

25 24.2 6.5 59 57.o I 5.3 93 l 89.8 24, 1

26 25.1 || 67 60 58.0 15.5 94 || 90.8 24.3.

27 26.1 7.9 61 58.9 º: 95 || 91.8 24.6

28, 27.1 7.3 62 59 9 16.o 96 || 92.7 24.8

29 28.0 || 7-5 63 62.3] 16.3 | 97 93.7 25.1

3o 29.0 | 7.8 64 61.8 16.6 98 || 94.7 |_25.4

37 || 30.9 |8.o 65 62 8 || 16.8 99 || 95.6 25.6

32 31.9 8.3 66 |638 17.1 Loo 96.6 25.9

33 32.9 8.5 |61|64.7|17.4 20o 1932 51.8

34|33.8) 8.8 |38|35 7||7.6 || |309|289 8 77.6

E|Dep. Lat: tº Dep. Lat. g |Dep, ' Lat.
* |#| 75 Deg # I Z5 Deg. | Fº 75 Deg.

-

|
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- 70
gbe Seaman's 3ratite.

:

Q 17 Değ,-

* Lat. Dep.

35 . 10.2

}

22. I.

36

37

38

39

4O

41

42

43

44

45

46

344 ºf35.4 Io.8

36.3 || II. I

37.3 || | 1.4

38.3 || 1 1.7

39.2 || 1 2.O

4.O. 2 | 12.3

41. I | 12 6

42. I | 12.9

44.O || 13-4

44.9 || 13.7

|43.9 I 4.O

46.3 I 4-3

47.8 14.6

48.8 I 4.9

49.7 15.2

50.7 | 15.5

51.6 15.8

52.6 | 16.1%

53.5 16.4

54.5 | 16.7

55.4 17.0

56.4 17.2

§§58.3 17.8

59.3 | 18.1

6o.2 18.4

61.2 | 18.7

62.2 I 9.O.

64. 1 || 196

65.o 19-9.

Dep, Lat.

43.O | I 3-1 ||

63. I | 19.3 |

TFE Deg.

17 Deg.

Lat. Dep. -

66.C. 20.2 |

66.9 20.5

67.9 20.7

68. 2 I.O

69.8 ſ 21.3

70.8. 21.6

71.7 21.9

72.7 22.2

73.6 22.5

74.6 22.8

75.5 23.1

76.5 234

77.5 23.7

78.4. 24.O.

79.4. 24.3

80.3 24.6

81.3 24.8

82.2 l 25. I

83.2 || 25.4

84.2 25.7 |>

85.1 26.0

86.1 26.3 |

87.o. 26.6

88.o 26.9

88.9 27.2

89.9 27.

90.8 27.

91.8 23. I

92.7 28.4

93.7|_28.7

947 28.9

95.6 29.2

191.3 58.5

286.9 87.7

Dep. I Lat.

73 Deg.

.



| - QCŞe Seaman's 1978ttice.

St. 18 Deg. S2 18 Deg. Sº 18 Deg.

- |*|Lat. TDep. * Lat. Tep. | F | Tar.T. Te
- - p.

I I.O .3 35 | 33.3 || 10.8 69 || 65.6 || 21.3

2 || 1:9 ,6 36 || 34.2 | I I. I 7o | 66,6] 2 1.6

3 2.8 .9 37 || 35.2 II.4. 71 67.5 21.9

4|| 3.8 | 1.2 38 || 36.1 1 1.7 72 | 68.5 ! 22.2

5 || 4-7 || I.5 39 || 37. I I 2.O 73 || 69.4 22.5

6 5.7 | 1.8 4o 38.o 12.4 74 7o.4 22-9

- 7 || 6.6 2.2 4 I 39,O I 2.7 75 71.3 || 23.2

8 || 7.6 2.5 42 || 39.9 13.O. 76 | 72.3 23.5

9 || 8.5 2.8 43 40.9 I 3.3 77 | 73.2 || 23.8

Io 9.5 || 3-1 44|41.8 13.6 lº 78 74.2 24. I

1-1 || 10.4 3.4 45 |42.8] 13.9 79 || 75.1 24.4

12 I 1.4 3.7 46 |43,7| 14.2. 8o 76. 1 || 24.7

I 3 || ||2-3 || 4.o 47 |44.7 14.5 81 || 77.o. 25.o

14 || || 3-3 || 4.3 48|45.6 14.8 82| 78.0 25.3

1 5 || 14-2 || 4.6 49 |46.6 || 15.1 83| 78.9 25.6

16 15.2 || 5.o 50 47.5 ! I 5.4 84| 79.9 26.o

17 | 16.1 5.3 51 || 48.5 15.8 85 80.8 26.3

18 17.1 5.6 52 |49.5 | 16. I 86 || 81.8 26.6

19 || 18-o 5.9 | 53 |50.4 || 16.4 87 - 82.7 26.9

20 | 19.9 || 6.2 54 || 51.4 || 16.7 88| 83.7 2721

21 20.o 6.5 55 52.3 || 17.o 89 | 84.6 27.5

'22 20.9 || 6.8 56 53.3 || 17.3 96 || 85.6 27.8

23 21.9 || 7.1 57 54.2 17.6 91 86.5 || 28. I

24 22.8 || 7.4 58 55.2 || 17.9 92 || 87.5 28.4

25 23.8 || 7.7 59 56.1 | 18.2 93 88.4 28.7

- 26 24.7 || 8.1 6o 57.1 | 18.5 94 | 89.4 29.o

- 27] 25.7 ) 8.4 61 58.o | 18.8 95 || 90.3 29.3

º 28 26.6 || 8.7 62 59.0 | 19 2 96 || 91.3 29.7

29, 27.6 || 9.o 63 59.9 || 19.5 97 || 92.2 3o.o

- 39|28.5 || 9.3 34 So.9 | 19.8 98| 93.2 || 30.3 |

31 29.5 9.6 65 61.8 20.1 99 || 94.1 || 30.6

32 39.4 || 9.9 56 62.8 || 20.4 Ioq,] 95.1 || 39.3

33 31.4 Io.2 67| 63.7 |20.7|, |200||136.2 || 61.8

- 34|32.3 Io.5 68 64.7 |2 i.o 300 285.3 || 93.7

\g|Dep. Lat., g|Dep: ILat: g|Dep, Lat:

|; 72 Deg. 5 | 72 Deg. # * 72 Deg,

*------ K 2 -



Çüc Seaman's ºtite.
I
2

g
19 Deg.

Lat.

33. I

34.O

35.o

35.9

36.9

37.8

38.8

39.7

4.O.7

41.6

| 42.5

43.5

44-4

45.4

46.3

47.3

48.2

49.2

5o, I

5 I.O

52.0

52.9

53.9

54.8

55.8

56.7

57.7

58.6

59.6

60.5
-

|
Dep.

II.4.

II.7

I-2. I

I 2.4 || -

1 2.7

I 3.O

I 3.4

I 3.7

I4.O

I 4.4.

I4.7

I 5.o

I 5.3

I 5.6

I 6.O

16.3

I 6.6

16.9

17.3

17.6

I 7.9

18.2

18.6

18.9

I 92

I 9.5

I 9.9

2O.2

20.8

20.5 |

Sº

Fº
Lat.

65.2

66,2

67.1

68. I

69.o

69.9

7o.9

71.8

72.8

73-7

74.7

75.6

76.6

77.5

79.4.

80.4

81.3

82.2

83.2

84.1

85. I

§

87.0

87.9

88.9

89.8

90.8

9I.7

92.6

º§

19 Deg.

Lat. Dep.

... •9 || -3

1.9 .6

2.8 | 1.o

3.8 | 1.3

4.7"| I.6

5.7 2.o

6.6 || 2.3

7.5 2.6

8.5 2.9

94 || 3:3

IO.4 3.6

I 1.3 3.9

I 2.3 4.2

I 3.2 | 4.6

I 4-2 || 4.9

I 5.1 5.2

I 6. I 5.5

17.o 5.9

18.0 6.2

18.9 || 6.5

I 9.9 || 6.8

20.8: 7.2

21.7 7.5

22.7 7.8

23.6 || 8.2

24.6 || 8.5

25.5 8.8

26.5 || 9, 1

27.4 9.4

28.4 || 9.8

29.3 || IC. I.

33.3 || 1 O.4

3 I.2. I O.7

32, I | I I, I

Dep. Lat.

71 Deg.

6 1.5

62.4

63.4

34.3

Dep.

2 I .2

21.5

2 1.8

22.2

Lat.

71 Deg.

69

7o

71

72

73

74.

75

76

77

78

79

8o

81

82

93.6

94.5

I 89.1

283.6

Dep.

, 30.9

3 I-9

71 Deg.

19 Deg. I

Dep,

22.5

22.8 t

23. I

23.4

23.8

24.4.

24. I

24-7

25. I

25.4

25.7

26. I

26.4

26.7 -

27 o

27.4

27.7

28.o.

28.3

28.7 -

29.O

29.3

29.6

3O. ol.

3O.3

3o.6

3I.3

31.6

32.2

32.6

65.1

97.7

Lat.



Klje Seaman's ſºlditc.

Sº I 20 Deg. S2 20 Deg. Sr. 20 Deg.
FP - FP T.T., F | --—T-#:

" | Lat. Dep- Lat. Dep. - Lat. Dep.

I .9 .3 35 | 32.9 12.O 69 64.8 || 23.6

2 | 1.9 .7 36 33.3 12.3 7O 65.8 ſ 23.9

3|3}| ſº 37 34.8 12.6 71 | 66.7. 24.34 3.8 | 1.4 38|35.7 13.0 72 67.7 24.6

5 4.7 I.7 39 36.6 13.3 73 | 68.6 25.o

6 5.6 2.0 4O || 37.6 || 13.7 74 || 69.5 25.3

|| 7 || 6.6 2.4 4t 38.5 | 1.4.o 75|| 79.5 25.6

8 7.5 2.7 42 39.5 14.4 76 71.4 26.o

9 8.5 ! 3. I 43 40.4 I 4.7 77 || 72.4 26.5

19| 9.4|| 3:4| |4|+1.3||13,2} | 78| 73.3 || 23.7

I 1 || Io.3 3.8 45 42.3 5.4 79 || 74.2 27.o

12 || II.3 || 4. I 46 |43.2 I 5.7 8o || 75.2 | 27.4

I 3 | I 2.2 || 4.4 47 |44.2 16.1 81 | 73.1 27.7

14 13.2 || 4.8 48 |45. I 16.4 82 || 77.1 28.6

I 5 | 1.4.1 5. I 49 |46.0 16.8 83 || 78.0 28.4

16 || 1 5.o 5.5 5O |47.o I 7. I 84 || 79.9 28.7

17 | 16.o 5.8 51 |47.9 || 17.4 85 | 89.9 || 29.1
f 8 || 16.9 6.1 52 |48.9 17.8 86 || 80.8 ſ 29.4

19 17.9 || 6.5 53 |49.8 | 18. I 87 || 81.8 || 29.8

2O | 18.8 || 6.8 54 |50.7 | 18.5 88 82.7 || 3o. 1

21 | 19.7 7.2 55 51.7 | 18.8 ‘89 || 83.6 || 30.4

22 20.7 7.5 56 52.6 || 19, 1 90 | 846 30.8

23 ſ 21.6 || 7.9 57| 53.6 | 19.5 91 85.5 3 I. I

24 22.6 || 8.2 58||54.5 19.8 2 || 86.4 || 31.5

* 25 23.5 8.5 59, 55.4 |2O2 93 87.4 31.8

26 24.4 || 8.9 6o 56.4 20.5 94 | 88.3 || 32.1

27 25.4 || 9.2 61 57.3 (20.9 95 | 89.3 32.5

28 26.3 || 9.6 62; 58.3 |21.2 96 90.2 32.8

|29 || 27.2 16.o. 63 59.2 |21.5 97 91.2 || 33.2

3O 28.2 || 1 O.3 4|| 6o. 1 (21.9 _98 || 92.1 || 33.5

3 I 29. I | 10.6 65 6i. I |22.2 99 || 93.0 33.9

32 30. I | I O.9 66 (62.o 22.6 190 94.0 || 34.2

33 || 3 I.O || II.3 67| 63.0 22.9 200 187.9 | 68.4

34 || 3 1.9 II.6 68| 63.9 23.3 309|281.9 || Ioz.6

C Dep. Lat: tº Dep. Lat. g Dep. Lat.

# 75Deg. # 170 Deg. #P 7o Deg.



74 tº Seaman's 191aditz.

* |É 21 Deg. S. 21 Deg. g" _2t Deg.

F Lat. Dep: P Lat. Dep: F | Lat. Dep. -

1|T.9 .4. 35 | 32.7 12.5 69 64.4 24.7

| 2 | 1.9 7 36||33.6 12.9 70 || 65.3 25.1

3 || 2.8 I. I 37 || 34.5 13 2. 71 | 66.3 25 4

4 || 3.7 | 1.4 38 35.5 13.6 72 67.2 25.8

5 || 4.7- 1.8 39 36.4 14.0 73 | 68. I 26.2

6|| 5.6 2.1 40 |37.3 14.3 74 || 69.1 26.5

7 || 6.5 2.5 4 |38.3 47 75 7o.o 26.9

8 7.5 2.9 42 39.2 I 5-0 76 || 70.9 27.2

9 || 8.4 || 3-2 43 |40. I 15.4 77 || 71.9 - 27.6

to 9.3 || 3:6 44|++. 15.8 78|| 72.8 || 27.9

To.3 || 3.9 45 |42.0 16. 1 | 79 || 73.7 28.3

12 I 1.2 || 4.3 46 |42.9 | 16.5 8o 74.7 28.7

I 3 || || 2. 1 || 4.7 47 |43.9 16.8 81 || 75.6 || 29.0

I 4 || 13, I 5-o 48 44.8 17.2 82 || 76.6 || 29.4

I 5 || 14.0 5.4 49 45.7 17.6 $3| 7.5 29.7

16 || 14.9 || 5.7 5o 46.7 17.9 84 || 78.4 || 30.1

17 | 15.9 || 6.1 51 |47.6 18.3 85 79.4 30.5

18|16.8 6.4 52 48.5 18.6 86 || 85.3 30.8

19 17.7 6.8 53 |49.5 ſ 19.0 87 81.2 31.2

zo | 18.7| 7.2 54.5o.4|19.3 88 82.2 || 31.5

21 | 19.3 |7.5 55 51.3 \ 19.7 89 83.1 | 3 (.9

| 22 2c.5 7.9 156 52.3 29. I 90 | 84 o 32.3

23| 21.5 8.2 57 53.2 20.4 91 | 84.9 || 32.6

24, 22.4 8.6 58||54.1 |20.8 2 || 85.9 || 33.o.]

25 || 23.3 9.0 59 55. I 21. I 93 86. 33.3.

* 26 24.3 9.3 |6o 56.o 21.5 94 || 87.7 || 33.7

27] 25.2 9.7 61 56.9 21.9 | 95 88.7 34.o

128 26.1 | 1 o.o 62. $7.9 ºz.? 96 | 89.6 || 34.4.

|29 || 27. I I O.4 |63| 58.8 22.6 97 90.5 || 34.8

430 28.o Io.7 64, 59.8 22.9 98 91.5 $5.1
-i – - I - – A–4- — ---

# 3 i 28.9 II. I 65 60.7 |23.3 99 || 92.4 35.5

|32 || 29.9 11.5 66 ſ 61.6 |23.6 too 93.4 35.8

|33 || 30.8 || 1 1.8 67 62.6 24.o 200 186.7 71.7

34 || 3 I-7 || 12.2 68 93.5 24.4| 39° 28o. 1 || 107.5

e Dep. Lat. - t Dep. Lat. S. Dep. Lat.

| = | Tö9 Deg, # 69 Deg. FP 69 Deg.

-

f

-

-

º

,ºr



º -s

Çüe Seaman's 1993:tice.

34.9

*- 75

| g 22 Deg tº ig, 22 Deg. Q | 22 Deg.

\ F Lat. Dep. F | Lat. Dep: F | Lat. Dep.

... I .9 .4 |35 32.4 3. 69 || 64.o 25.9

| 2 | I '9 .7 36 33 4 || 13.5 7o 64.9 26.2

3 || 2.8 1.1 37|34-3 13.9 | 71 || 65.8 26.6

| 4 || 3-7 | 1.5 38; 35.2 | 1.4.2 72 | 66.7 27,o

| 5 || 4.6 | 1.9 | 39| 36.1 || 14.6 73 || 67.7 27.4

6 || 5.6 2.2 4o 37 tº 15.o 74 | 68.6 27.7

| 7 || 6.5 2.6 41 || 38 o 15.4 75 69.5 28.1

8 || 7.4 3.o! - |42|38.9 || 5.7 76 70.5 28.5

| 9 || 8.3 || 3.4 43 || 39.9 | 16.1 77| 71.4 28.9 |

1 o 9.3 3.7 44|40.8 16 5 78| 72.3 || 29.2

I I i C.2 4. I 45 41.7 | 16.9 79 || 73.3 29.6

12 I I I 4.5 46 42.6 || 72 8o || 74.2 3o.o

I 3 || 1 2.0 || 4.9 4743.6 || 17.6 81 || 75.1 30.4

14 I 3-O 52. 48; 44.5 | 18-o 82 76.0 - 30.7

1 5 13.9 || 5.6 49|45.4|184 83; 77.0 || 31.1

16 || 14.8 || 6.0 $o 46.4 | 18.7 84| 77.9 || 31.5

17 | 15.7 || 6.4 || || || 51 |47.3 |19. I 85 || 78.8 31.9

18|16.7 || 6 7 || | | 52 48.2 | 19.5 86 || 79.7 32.2

19 || 17.6 || 7.1 53 |49.1 19.9 87 | 80.6 || 32.6

/ 2O 18.5 7.5 54, 50.1 202 88 81.6 || 33.o

2 I I 9.5 7.9 55 51.o. 20.6 89 || 82.5 33.4

22 20.4 || 8.2 56|| 51.9 21.0 99 || 83.4 || 33.7

23 || 2 I.3 8.6 57 52.9 21.4 91 | 84.4 || 34.1

24 22.2 9.0 58, 53.8, 21.7 92 | 85.3 34.5

- "25 || 23.2 9.4 59 54.7 22. I 93 || 86.2

* | 26 24. I 9.7 6o 55.6 22.5 94 || 87.1 35.2

27 || 25.0 | Io. I 61 56.6 22.9 95 || 88.1 35.6

28 26.o 1 O.5 62 $7.3 ± 96 | 89.o 36,o]

29 || 26.9 Io.9 63 58.4 23.6 97 | 89.9 36.4

3o 27.8 11.2 64 594; 24.3 98 || 90.9 || 36.7

31 |28.7 | 11 6 65 69.3 | 344 99 || 91.8% 37.1

32 || 29.7 12.o 66 (61.2 247 I OO || 92.7 37.5

33 30.6 | 12.4 || – 67 (62.1 25.1 2Oo 185.4 74.9

34 31.5 12.7 68;63. 1 25.5 300 |278.2 109.4

U Dep. Lat. Q Dep. ſi. U Dep. Lat:

- § 68 Deg. F | 68 Deg. # | T 68 Deg.



- 76 QLEC Seaman’s ºattitz.

23 Deg. Sº, 23 Dºg. S. 23 Deg.

Lat. |Dep :* | Lat. tºp: Fa Lat. Dep.

.9 .4 35 | 32.2 13.7 69 || 6′3.5 26.9

1.8 .8 36||33 | | 1.4-l 70 64 4 27.3

2.8 I.2 37 34.9 14.4 71 65.3 27.7

3.7 | 1.6 33 35.9 148 72 | 66.3 28.1

4.6 | 1.9 39 35.9 || 15.2 73 67.2 28.5

5.5 2.3 40 368 15.6 74 68.1 28.9

6.4 2.7 41 || 37.7 | 16.9 75 69 o 29.3

7.4 3. I 42 38.6 | 16.4 76 69.9 29.7

8.3 || 3.5 43 || 39.6 | 16.8 | 77 || 70.9 3o. I

9.2 || 3.9 44 |40.5 | I 72 78 71.8 30.5

1 O. 1 || 4-3 45|41.4 I7.6 79 || 72.7 30.8

II.O 4.7 46 42.3 | 18.o 8o 73.6 31.2

I 2.0 5, I 47|43.3 | 18.4 81 || 74 6 31.6

12.9 || 5.5 48; 44.2 | 18.7 82 || 75.5 || 32.0

13.8 || 5.9 49 |45. I | I 9. I 83 76.4 32.4

14.7 || 6.2 5o 46.0 | 19.5 84 77.3 || 32.8

15.6 6.6 5 I 46.9 | 19.9 85 78.2 || 33.2

16.6 || 7 o 52 47.9 20.3 86 79.2 33.6

I 7.5 / 7.4 53 || 48.8 20.7 87 80.1 ! 34.o

18.4|| 7. 54 49.7. 2 I. I 88 81.9 34.4

I 9.3 8.2 55 5o 6 21.5 89 81.9 34.8

2O.2 | 8.6 56|51.5 21.9 90 82.8 35.2

21.2 9.o \, : |57 52.4 22.3 91 || 838 35.6

22. I 9.4 |58, 53.4 226 92 | 84.7 36.o

23.ol 9.8 59 54.3 23.O 93 85.6 36.3

23.9. IO.2. 60 |55.2 23.4 94 | 86.5 36.7

24.8 10.5 61 |56. 23.8 95 || 87.4- 37.o

25.8 Io.9 62 57. I 24.2 96 || $8.4 37.5

26.7 I 1.3 63 |$8.o. 246 97 89.3 37.9

27.6 ſ 11.7 *64|$89 2 5 o' 98 99.2 || 38.3

|28.5|12 | 65 |59.8 25.4 99 || 91.1 ! 38.7

29.4 12.5 66 |60.8 25.8 too 92.0 39.1

3C-4 I 2.9 67 ||61.7 26.2 2co 184.1 78.1

3 I. 3 | 1.3.3 68 |62.6 26.6 3c2 | 276. I il 17.2

Dep. Lat. Sº Dep." Lat: S. Dep. Lat.

67 Deg. . . . FP' 67 Deg. 5 67 Deg.

---
--

|

-
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Gºt Seaman's 191a(tire. º

g g 25 Deg. | Sº 25 2.e4 -

Dep. * Lat. Dep. * | Lat. Dep. -

.4 35' 31.7% 4.8 69 62 5 29.2 |

.8 || || || 36||32 6 15.2 7o 63.4 29.6 ||

's T 37 33.5 | 15 6 | 71 || 6+ 3 3o.o

| 38 34.4 | 16. I 72 65.2 || 30.5 !

39 35 3 | 16.5 73 66.2 ſ 30.9 |

4o 362 16.9 74 67. 1 || 31.3 h. -

4t 37.2 I 7.3 75 68.o 31.7" |

42 |38. 1 || | 7.8 | 76 | 68.9 32.1 | :

43 |39.0 | 18.2 77 69 8 32.6 . -

44|39.9 18.6|| || 78 || 70.7 || 33.2 ſ
45 40.8 9 o 79 || 7 || 6 || 33 4. -

|46 41.7 | 19.5 8o 72.5 || 33.8 º
47, 42.6 19 9 81 | 73.4 || 34.3 I :

48 43.5 20.3 82 74.3 34.7 I.

49 444 20.7 | 83 75.2 | 35.1 ! . [4

5o 45.3 || 2 I. 1 || 84 || 76. 1 || 35.5 15

5 I 46.2 2 1.6 | 85 77 o || 36.6 I6

- || 52 47.1 22 o 86 77.9 36.4 1.

53 48.6 22.4 87 - 78.8 36.8 - 18

54|48.9 22 8 || | | 88 || 79.7 || 37.2 Ig

55 498 || 23.2 89 80.7 37.6 *:

56 so 7 || 23 7| 90 || 81.6 || 38.o 2

|57 51.6 24.1 | f | 9 || 82.5 | 38.4 2.

58 52.6 24.5 92 83 + 38. {2:

59|53-3 |25.o 93 84.3 39.3 24

6o 544 || 25.4 94 || 85.2 39.7 2:

6 55.3 25.8 - 95 || 86.1 || 4o. 1 26

62 56.2 26.2 96 || 87.c 4o.6 * 2:

63 57.1 26.7 97 || 87.9 41.o || | 25

- 64 58.0 47. I 98 $8.8 || 41.4 - 2.

65 58.9 || 27.5 99 || 89.7 41.8 - 3.

||66|| 598; 27.9 too 90.6 || 42.3 | 3

67 $6.2 23.3 200 | 181.3 | 84.5 3.

|68 61.6 28.8 3oo |271.9 126.8 ! 3 :

U fºliº U Dep. I Lat. º 3.

& Dºg." | # & Deg. | ||
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2 * |E|, apºgº Ezº Pº, ) | g lººps;
F | [2. º – Lat: Dep = Lat: Dep. É Lat." Dep

3) * !}} I .9 •4. 35 || 3 1.5 | 153 69 || 62.o 36.2

º sº 196 2 | 1.8 .9 | 36||32.4 15.8 7o 62.9 30.7

ºr 4; 3% 3 || 2-7 | 1.3. 37 || 33.3 t 6.2 71 || 63.8 || 3 I. I

7: º 30.5 | 4 || 3.6 1.8 38 || 34.2 | 16.6 72 64.7 | 3 (.6

; 6...] ſº | 5 || 4.5 2.2 39 || 35. I 17. I 73 || 65.6 || 32.0

4 º' 313. | 6 || 5.4 2.6 4o 36.9 17.5 74 66.5 32.4

& 3. 7 || 6.3 3.1 41 36.8 17.9 75 67.4 32.9

| 689| 31|| 8 || 7.2 3.5 42 37.7 | 18.4 76- 68.3 || 33.3

. 698 316 9| 8.1 || 3.9 43 38.6 | 18.8 77 | 69.2 || 33.8

; : 33% to 99 || 4:4) |44|39.5 19 3 || || 78}_70.1 || 34.2

T3' 334 1 1 || 9.9 4.8 45 |40.4 || 19.7 79 || 71.0 34.6
- § 12 | Io.8 5.3 46 |41.3 20.2 8o! 7 r.9 || 35.1

/-. 13 || 1 || 7 || 5.7 47 || 42.2 20.6 81 | 72.8 || 35.5

14 | 12.6 6.1 48|43.1 21.o 82| 73.7 || 35.9

| | | *. 1 5 || 13.5 | 66 49 44.O 2 1.4 83| 74.6 || 36.4

16 || 14.4 || 7.o 50 44.9 || 2 1.9 84 75.5 36.8

17 | 15.3 7.4|| || 5 || 45.8 21.3 5| 75.4 37.2

18|16.2 | 7.9 52 |46.7 22.8 86| 77.3 || 37.7

1 9 || 17-1 || 8 3 53 476 || 23.2 87| 78.2 || 38,

20|18.9 || 8.8 54|48.5 23.7 88: 79.1 38.5

21 | 18.9 || 9.2 55 |49.4 || 24.1 89 8o.o. 39.o

22 || 19.8 || 9 6 56 50.3 24.5 90 80.9 || 39.4

23 20.7 | 1 o, I 57 51.2 25.o 91 81.8 || 39.9

24 21.6 to. 5 58 52.1 25.4 92 || 82.7 || 4o. 3

25 22.5 10.9 59 53.o ||25 8 93 83.6 | 40.7

261 23.4 || | 1.4 6o 53 9 26 3 94 | 84.5 41.2

27] 24.3 || 1.8 61 54.8 || 26.7 95 85.4 || 4 I.6

| 28|25.2 | 12.3 62 55.7 27.2 96 || 86.3 4°.

| 29 |26. I | 12.7 63 || 56.6 27.6 97 || 87.2 42.5

30|27.9 13. 64|57.5 28.0 _98 || 88.1 || 42.9

3 I 27.9 13.6 65 58.4 285 99 || 89.c 43 -

32 28.8 14.o 66 59.3 28.9 loo | 89.9 43.8

33 ; 29.7 | 1.4.4. 67| 6o.2 29.4 zoo 179.8 87

34; 39.6 14.9 38|| 61.1 |298 || || 3op|2696 || 3' S

Sºl Dep. Lat. g| Dep." Lat: | | c Tºp. I La

5*! 64 Deg. 5* 64 Deg. | #P 64 Dºg.

L 2
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.* (Itt Seaman's plaſtice.

{g 3oDeg Sº I 3oDºg. ; 3o Deg.
#P Lat | Dep. * Lat. Dep. - Lat. Dep.
— 1- || -- — — I- — - -

9, .5 35 #30-3 || 17.5 *2] 528 34.5
| 2 | 1.7 1.0 36, 31.2 | 18 o 70 63.6 35.o

3| 26 1.5 37. 32.9 | 18.5 71 61.5 35.5

4|| 3.5 2 o' |38, 323 19 o 72 62.3 36.o

5 || 4-3 2.5 39' 33 8 || 19.5 73 63.2 36.5

6 5.2 3.o 40, 346 2O.O 74. 64. | 37.O

7 6. 3.5 41 35.5 20.5 75 6+ 9 || 37.5

8 || 6.9 4.2 42 364 |21.3 76 || 65.8 38.0.

.9 || 7.8 4.5 43 372 21.5 77 | 66.7 38.5

Io 8.7 5.o 44 381, 22.9 78 67 6 39.o

I 1 || 9.5 5.5 - || 45' 39.9 |225 79 | 68.4 || 39.5

12 || || C.4 6.O 46, 39.8 23.0 89 || 69.3 | 40.0

I 3 || 1 || 3 || 6.5 47 '40.7 23.5 8t| 70.2 40.5

14 || 12.1 || 7.o 48, 41.6 [24 o 82 || 71.0 41.6

1 5 || 13 of 7.5 49' 42.4 24.5 83 71.9 || 41.5

16 || 3.9 || 8.0 50 |+3.3 25 o' 8+ 72.7 || 42.8

17 | 1.4.7 8.5 s: 442 25.5 85 73.6 42.5
18 # 1 5.6 || 9 o 52 45.0 26.o. 86 74 5 43.o

19 16.5 ! 9.5 53 45 9| 26.5 $2 75 3 43.5 |

29 17.3 : 1 oo s: 46.837.2 88 76.2 44.0]

21 | 18.2 to.5 55 47.6 27.5 89 Tºi Taj
22 || 19.1 - I 1.o 56 48.5 28.9 90 77.9 45.6 is

23 19.9 II 5 57' 49.4 28.5 91 78.8 45.5

24 ; :: 58 50.2 29 O 2. 797 46.O

25 | 21.7 12.5 59 51. 29.5 93 80.6 46.5

26 |22.5 13.0 69, 52 o' 30 o 94 81.4 47.6

27 || 23.4 13.5 61 528 3o 5 95 82.3 47.5

28 24.2 : 14.o 62 53.7 3 +...o 96 83 2 48.o

- 29 || 25.1 : 14.5 63 54 6 31.5 97 | 84 o 48.5

32 26.0 15.o 6+ 55.4 32.9 98 || 849 tº 49.6

31 |26.8 5.5 65 56.3 32.5 99 || 85.7 49.5

32 27.7 16.0 | 66,57.2 33.0 too 86.6 50.o

, 33 |28.6 165 | 37 33.o 33.5 2OC 173 2 1 Co. 5

3439.4||73 ||38|$9 34° 3c2 |239,8,132.2
g|Dep: 'Lat: g Dep. Lat tº Dep, llaſ

- |# TºoDeg, \ FJ 6o Deg. # f 6o Deg.
**==
—-

-
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Çije Seaman's 19,aſtice.

Sº 36 Deg. Sºl 36 Deg. S: , 36 Deg.

F Lat. TDed. F| Lat. Dep. FP TaiTi5
at. Dep at Dep. — tº: ep.

I .8 6 35 28.3 20.6 69 || 55.8 || 40.6

2 : I.6 I.2. 36 || 29. I 2 I. I 70 56.6 || 41.1

- 3 2.4 | 1.8 37 29.9 21.7 71 57.4 || 4t.7

4 3.2 2.3 38 3C-7 22.3 ºf 58.2 42.3

5 || 4.0 2.9 39 3 I-5 22.9 73 || 59 o || 42.9

6 4.8 3.5 40 *:::::: 74 || 59.9 || 43.5

7 5.7"| 4. I 4 I 33.2 24. I 75 || 60.7 || 44.1

8 : 6.5 4.7 4-2 || 34.O 24.7 76 61.5 44.7

9 7.2 5.3 43 34.8 25.3 77 || 62.3 || 45.3

19| 8.1 || 5.9 || |44 |35.6 25.8 || || 78| 63.1 || 45.8

I 8.9 6.5 45 36.4 26.4 79 || 63.9 46.4

I 2 || -9.7 7.2 46 || 37.2 27.o 8o || 64.7 || 47.6

| 3 || Io.5 7.6 47 ||38.0 27.6 81 || 65.5 || 47.6

14 || 1 1.3 || 8.2 48 || 38.8 28.2 82 | 66.3 || 48.8

1 5 12.1 8.8 49 || 39.6 28.8 83 || 67.1 || 48.

I6 12.9 || 9.4 5o 40.4 29.4 841 88.0 || 49.4

17 13.8 to.o 5 i 41.3 30.o 85 | 68.8 ſ 56.6

18|| 14.6 ſ 1 o.6 52 #42. I 30.6 86 || 69.6 59.6

19 I 5.4 || II.2 53 |42.9 || 31. I 87 || 70.4 || 51.1

20 | 16.2 I 1.8 54|43.7|31.7 88. 71.2 ſ 51.7

21 17.0 | 12.3 55 |44-5 ) 32.3 89 72.0 | 52.3

22 17.8 12.9 56 (45.3 || 32.9 99 || 72.8 52.9

23| 18.6 || 3.5 57 |46. I 33.5 91 | 73.6 || 53.5

24! I 9.4 | 1.4. I 58||46.9 |34.1 * | 74.4 54.1

25 20.2 14.7 59' 47.7 ||34.7 93 || 75.2 54.7.

- 26 21.o | I 5.3 6o 48.5 |35.3 94 76.0 55.3

- 27 21.8 || 1 5.9 61 || 49.3 35.8 95 76.8; 35.3

| 28 22.6 | 16.4 62 50.2 |36.4 96 77.7. 56.4

29 || 23.5 17.6 63 51.o.) 37.o 97 78.5 57.6

36||343||138|| |843,837.6|| ||38|| 733|_3%
3 25.1 | 18.2 6; 52.6 33.3 99 80.1 58.2 ^.

2 25.9 | 18.8 66 53.4 |38.8 too 80.9 58.8

33 26.7 | 19.4 67 54.2 39.4 2OO | 161.8 || 1 17.6

| 34 27,5 20.0 68||55.o. 43.o 399 242.7 176.3

5 Dep. Lat. t; Dep. Lat. g | Dep. Lat.

- º lf 54 Deg. FP 54 Deg. F 54 Deg.

_º||



Cúc Seaman's 1914(titz.2 90

Sº I 37 Deg. | ; 37 Deg. E _37Deg.

* . Lat.TDsp. * | Lat. Dep. " | Lat: Dep.

| | I .8 .6 35 279 21.2 69 55.1 || 41.5

2 | 1.6 I.2. 36 28.7 21.6 70 55.9 42. I

| | 3 || 2.4 1.8 37 |29.5 22.2 71 || 56.7 42.7

4 || 3.2 2-4 38 30.3 22.8 72 || 57.5 43.3

5 || 4.0 || 3:0 39 31.1 23.4 73 - 58.3 || 43.9

6 || 4.8 3.6 40 31.9 24.1 74 59.1 || 44.5

7 5.6 4.2 4. I 32.71347 75 59.9 || 45. I

8 \ 6.4 || 4.8 42 33.5 25.3 76 || 60.7 || 45.7

| 9 (7.2 || 5.4 43 || 34.3 25.9 77 || 61.5 || 46.3

lio || 8.0 || 6′o || |44|35.1 26.5 || || 78| 62.3 || 46.9
f 11 || 8.8 || 6.6 45 |35.9 27, 1 79 || 63. I 47.5

| | 12 9.6 7.2 46 |36.7 27.7 8o |- 63.9 || 48.1

13 Io.4 || 7.8 47 ||37.5 28.3 -81 || 64.7 || 48.7

14 | I 1.2 8.4 48|38.3 28.9 82 | 65.5 || 49.3

1 5 || 1 2.0 9.o 49 |39.1 29.5 83 | 66.3 5o.o

16 || 12.8 9.6 5o 39.9 30.1 84 || 67.1 || 50.6

I 7 || 13.6 || C.2 51 |40.7 .30.7 85 | 67.9 || 51.2

18|| 14.4 lio.8 52 |41.5 3 I.3 86 | 68.7 51.8

19 I 5.2 | I 1.4 53 || 4-2-3 || 3 I.9 87, 69.5 52.4

2O | I 6.O ! I 2.C. |54 |43. I 32.5 88 7 O.3 53.6

2 I | 16.8 I 2.6 55 43-9) 33. I 89 || 71.1 : 53.6

22 17.6 13.2 56 (44.7|33.7 | | 99| 71.9 54.2

23| 18.4 13.8 57 45.5 || 34.3 | 91 | 72.7 || 54.8

24 I 9.2 I 4.4 58||46.3 ||34.9 * | 73.5 55.4

25 2C.o I 5.O 3247. 35.5 93 74.3 || 56.o

26 20.8 I 5.6 6o 47.9 |36.1 94 || 75.1 56.6

27 | 21.6 | 16.2 61 48.7 36.7 95 75.9 57.2

28 22.4 16.8 62. 49.5 |37.3 96 || 76.7 57.8

29 || 23.2 | I 7.4 63| 50.3 ||37.9 97 77.5 58.4

39| 24.0 | 18.0 64 51. I |33.3 98 78.3 59.9 |

31 || 24.8 | 18.6 65 || 51.9 |39.1 99 79.1 59.6

32 25.6 || 1 9.2 66 (52.7 |39.7 too 79.9 6o.2

33 26.4 | 19.8 67| 53.5 |40,3 200 I 59.7 | 120.4

34 27.1 20.4 38 54.3 |43.9 399 || 239.6 18o.5

g|Dep. Lat. El Dep. Lat. Sº, Dep. Lat. |

| F | 53 Deg. F 53 Deg. # 53 Deg.

-

i
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Çüc Seaman's 19,aſtice. 93

S2 || 4o Deg. S2] 40 Deg. Sº I 4oDeg.

*| Lat.TDsp. F Lat: Dep. F | Tar. Dep.

I .8 .6 35 | 26.8 22.5 69 || 52.9 || 44.3

2 | 1.5 | 1.3 36 27.6 23. I 7o 53.6 || 45.o

3 2.3 1.9 3|283 23.8 7I 54.4 45.6

4 || 3 || || 2.6 38 |29. I 24.4 72 55.2 || 46.3

5 || 3.8 || 3.2 39 29.9 25. I 73 || 55.9 || 46.9

6 || 4.6 || 3.8 4o 30.6 25.7 74 || 56.7 || 47.6

7 5.4 4.5 4|3:41:3 75 | 57.4 || 48.2

8 || 6.1 5. I 42 32.2 27.9 76 58.2 48.5|

9 ( 6.9 5.8 43 |32.92.6 77 || 59.0 || 49.5

19||77|| 3:4) |4|33.7 ±3| || 78|39.7| 3o.
I 1 || 8.4 7. I 45 |34.5 28.9 79 || 60.5 50.8

I 2 9.2 7.7 46 35.2 29.6 8o | 61.3 || 51.4

13 | Io.o 8.3 47 ||36.O 30.2 81 || 62.o 52.1

14 || Io.7 || 9.0 48 || 36.8 30.9 82| 62.8 || 52.7;

1 5 || 1 1.5 9.6 49 |37.5 31.5 83 || 63.6 53.3

16 12.3 Io.3 5o 38.3 32.1 84 64.3 54.O

I 7 || 1 3.0 || 1 O.9 51 |39.1 ! 32.8 *H 85 || 65.1 ſ 54.6

18| 13.8 I 1.6 52 |39.8, 33.4 86 || 65.9 || 55.3

19 || 14.6 | 12.2 53 |40.6 || 34.1 87 | 66.6 || 55.9

29 || 5.3 |12.9 |54|+1.4|34.7 | | 88 || 67.4| 56.6

2 I | 16. 1 || 13.5 55 |42. I 35.3 89 | 68.2 57.2

22 | 16.9 || 14.1 56 || 42.9 |36.o 90 | 68.9 57.9

23 || 17.6 || 14.8 57|43.7 36.6 91 69.7 || 58.5

24, 18.4 || 5.4 58||44.4|37.3 2 || 70.5 59. I

|25 || 1 9.2 I 6.1 59 |45.2 |37.9 93 71.2 || 59.8

26 || 19.9 | 16.7 6o 46.o 38.6 94 || 72.0 60.4

27 | 20.7 17.3 61 46.7 39.2 95 || 72.7 61.1

28 21.4 | 18.o 3247.5 39.9 96 | 73.5 61.7

29 22.2 | 18.6 63| 48.3 40.5 97 74.3 62.3

3O || 23.0 | 19.3 64|49. O |41.1 98 || 75.1 | 63.6

31 23.7 | I 9.9 65 |49.8 |41.8 99 || 75.8 63.6

32 24.5 | 20.6 66' 50.6 |42.4 Too 76.6 64.3

33 25.3 2 I.2 67' 51.3 |43. I 200 | 153.2 | 128.6

34 || 26.O. 21.9 68 52. I 43.7 - 3oo 229.8 || 192.8

Dep. Lat. U Dep. Lat. S. Dep. Lat.

5 so Deg. # 50 Deg. FP 5o Deg.

N
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Çüe Seaman's ſºyaſtice. 95

Sº 42. Deg. sº 42 Dºg: g 42 Deg.

s Lat., Dep. F| Lat. Dep. F | Dat. Dep.

1 : .7 .7 35 26.9|23.4 69 || 51.3 || 46.2

2 | 1.5 | 1.3 36 267 24. I 7o 52.o. 46.8;

3 2.2 2.O 37 27.5 24.7 71 52.7 47.5

4. 3.9 || 2.7 38 28.2 25.4 72 53.5 || 48.2

5 3.7 3.3 33.3% 26. I 73 || 54.2 || 488

6 4.4 || 4.o 4o 29 7|26.8 74 55.o 49.5

7 5.3 || 4 7 4.1 30.4 || 27.4 75 55.7 || 50.2

8 5.9 || 5.3 42 31.2|28. I 76 56.4 50.9

9 6.7 || 6 o 43 31.9 |28.7 77 57.2 || 51.5

to 7.4 || 67 || |44|3° 7' 294 | | | 78|_57.9 || 52.2

I 1 | 8.2 || 7.3 45 33.4 39.1 79 58.7'ſ 52.9

12 || 8.9 8.o || 46 34.2 |30.8 8o 59.4 53.5

13 9.7 | 8.7 4-7 ||34 9 || 3 I-4. 81 60.2 || 54.2

I4 1 O.4 9.3 48; 35.7 |32 | 82 60.9 || 54.9

1 5 || 1.1 | 19.2 49 36.4 32.8 83 61.7 || 55.5

16 || 1 1.9 Io.7 5o 37.2 33.5 84 || 62.4 || 56.2

17 | 12.6 || 1.3 5 i 37.9 || 34.1 | | | 85 63.2 || 56.9

18 || 13.4 L 2.0 L, 52 38.6 34 8 86 || 63.9 57.5

19 | 1.4.1 12.7 53 39.4 35.4 87 647 || 58.2

2O 14.9 13.4 54|49.1 36. I 88 65.4 – 53.9

2 I 15.6 | 1.4.0, 55 40.9 || 36.8 89 | 66.1 || 59.5

22 16.3 14.7 56 41.6 || 37.5 90 | 66 9 6o.2

23 17.1 I 5.4 57|42.3 ||38.1 91 || 67.6 6o.9

24 17.8 16.9 | 58||43. 1 || 38.8 92 68.4 61.5

25 | 18.6 16.7 59 |43.8 39.4 93 || 69.1 62.2

26 I 9.3 | I 74 6o 44.6 |40. I 94 || 69.9 62.9

27 20.1 18.0 61 45.3 |40.8 95 || 70.6 63.5

28 J20.8 18.7 62 |46. I 41.5 96 || 71.3 64.2

29 21.5 19.4 63 46.8 42. I 97 || 72.1 64.9

|32 °23'22" | | |34 |47.5 42.8 98: 72.8 65.5

31 23,of 20.7 65 |48.3 |43.5 99 || 73.6 66.2

32 23.8 21.4 66 |49 of 44.2 Ioo 74.3 | 66.9

33 24.5 22.1 67, 49.8|44.8 200 || 1:48.6' 133.8

34:53 2.7 ||38|32.5|#5.5 |3° 232.9}-co.7
|Dep. Lat: | g|Dep. Lat. U \ Dep. Lat.

§ 48 Deg. | F.W. 48 Deg. | Hº 48 Deg.

R 2



Çüc Seaman's 19?aſtice.
j6.

S2) 43 Deg. g|_43 Dºg. g | 43 Deg.

* Lat. Dep. F|Lat. Dep. * Lat. Dep.

1 .7 .7 35 25.6 || 23.9 69 || 50.5 47.o

2 1.5 || I.4 36 26.3 24.5 70 || 51.2 47.7 |

3 2.2 || 2.O 37 27.o 25.2 71 51.9 48.4

4 2.9 || 2.7 38 27.8 25 9 72 52.6 49. I

5 || 3.6 || 3.4 39 28.5 26.6 73 || 53.4, 49.8

6 || 4.4 || 4. I 4O || 29.2 27.3 74 54. I 59.5

7| 5.1 || 48 41 3o.o. 28.o 75 54.8 || 51.1

8 5.8 || 5.4 42 30.7 28.6 76 55.6 || 51.8

9 6.6 6.1 43 || 3 I.4 29.3 77 56.3 || 52.5

to 7.3 || 6.8 44 32.2|30.o 78 57.o 53.2

1 1 || 8.o 7.5 45 32.9 || 3O.7 79 57.8 53.9

12 || 8.8 || 8.2 46 || 33.6 || 3 1.4 8o 58.5 54.6

13| 9.5 8.9 47 34.4 || 32.O 81 || 59.2 || 55.2

I4 Io.2 9.5 48|35, 32.7 82 6e.o 55.9

1 5 I 1.0 Io.2 49 35.8 33.4. 83 || 60.7 56.6

16 I 1.7 || Io.9 39, 36.6 34. I 84 || 61.4 || 57.3

17 | 12.4 || 1 1.6 51 |37.3 34.8 85 | 62.2 58.o

18 13.2 | 12.3 52, 38 o 35.5 86 || 62.9 53.7

I 9 I 3.9 || 13.o 53) 38.8 || 36.1 87 63.6 || 59.3

2d 14.6 I 3.6 54|39.5 36.8 88 64.3 6o.o

2 I I 5.3 I 4.3 55 |4O.2 37.5 89 || 65.1 | 60.7

22 || 16. 1 || 15.O 56 |40.9 || 38.2 90 || 65.8 61.4

23 | 16.8 || 5.7 57 |41.7 ||38.9 91 | 66.5 62.1

24 17.5 | 16.4 58||42.4 39.5 92 67.3 || 62.7

25 | 18.3 17,o 59 |43. I |4O.2 93 | 68.0 | 63.4

26 | 19.o 17.7 || || 6′o |43.9 |40.9 94 | 68.7 64.1

27 | 19.7 | 18.4 61 |44.6 |41.6 95 || 69.5 64.8

28, 20.5 19.1 62 45.3 42.3 96 || 70.2 65.5

29 21.2 | 19.8 63 |46.1 |43.o 97 || 70.9 | 66.1

3o 21.9 20.5 9.4|46.8 |43.6 98 || 71.7 | 66.8

3 I 22.7 |2 I.I 65 |47.5 |44.3 99 72.4 67.5

32 || 23.42 1.8 66 || 48.3 45 o Ioo | 73.1 | 68.2

33 |24.1 |22.5 67 |49 o |\45.7 2OO || 146.3' 136.4

34|24.8|233 ||38|49.7|46.4| |309|219.4|2046

Sº Dep. Lat: g|Dep. Lat. U \Dep, / Lai.

| 5 || 47 Deg. F' 47 Deg. I Fº

|
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98 (LÚe Seaman's Plaſtice.

C., 45 Dºg. 9 45 Deg.

FP | Dep. "|Lat: ; DeP: - I - 1 –

*" |Lat. Dep: ... 23.7 2.7 69 48.8 || 48.8l.

2. I '4 I •4. 3: : 26. I 71 5.o.2 50.2

3 : # § 26.8 26.8 72 ;: :4 2.0 | *. - . 73 - -

5 || 3-5 3.5 39 § ; 74 52.3 52.3| 6 || 4-2 || 4-2 4-O 29.O 39% 75 53 o 53.o

7 || 4.9 || 4-9 4. I 29 7 ...; 76 53 7 || 53.7

8|| 5.6 5.6 42. 30.4 || 39.4. 77 ( 54.4 54.4

–9 || 6.4 6.4 43 3. 3 I. I 78 ss I 55.
ſº || 7 || || 7." 44 *Tº 31.3 79 || 55.8 55.8

11 || 7.8 7.8 45 *. 3. 80 56.6 || 56.6

12 || 8.5 || 8.5 #|3.3 33.3 81 || 57.3 || 57.3

I 3 9.2 9.2 47 #: 33 82 58.0 58.o

I4 || 9.9 || 9.9 48 º: : 83; 58.7 || 58.7

I 5 || 1 O.6 || 10.6 || || 49 |34. 5.3 84 59.4 || 59.4

16 1.3 || 1.3 50 º: º: 85 60.1 || 6o. 117 | I 2.0 | 12 o 51 : : | 86 69.8 60.8

18 || 12.7 12.7 52 36.7 36.7 87 61.5 61.5

I 9 || 13.4 I 3.4 53 ; º: 88 62 2 62.2

2G | 1.4. I | 1.4. I 54 38.2 38.2 3. TG2. 62.9 |
- I -- I - 8.9 38.9 | 9 || 62.9 .9

2 I 14.8 14.8 55 33.9 6 99 || 63.6 63.6

22. I 5.5 ! I 5.5 56 39.6 : 91 || 64.3 || 64.3

23 16.3 16.3 57 :::::: 92 65.o 65.c24 I 7.o 17.O 58||41.o 41.7 93 65.7 65.7

25 17.7 17 7 59 |41.7 42-4 94 | 66.5 | 66.5

26 18.4 | 18.4 6O 42.4 43. I 95 67.2 67.2

28; 19.8 || 19.8 62 |43. 44.5 97 | 68.6 | 68.6

29. 20.5 29.5. 63 |44.5 5.2 98 || 69.3 69.3

39 || 2 1.2 2 i.2 64 +5.2 #52 " "-

T |– ||– 6. 3|45.9 - 99 || 70.0 70.0

3' || 2 1.9 |21.9 5 :::::::: ſoo 76.7- 70.732 22.6 22.6 66 |46. 47 4- *90 | 1.41.4 141.4

33 23.3 |23.3 % †† 48. I 300 212. 1 |212, I

34 24.9 |24-9 |Éji. 5 || Dep. Tar.
S. Pep, llat. iſ E. Dep. Lat. # | Tº Deg.T

* ! 45 Deg. F 45 Deg. -



- Cúc Seaman's 197attite, 99

Now for the form of ſettingdown a Reckoning, altho he who

is accuſtomed to keep it in this manner, may haply by uſe and pra

(tice diſcern how to order it in a better way than I can preſently

preſcribe or think upon,becauſe he hath cocaſion often to conſider

it in every particular; yet in the mean time, I conceive it will be fit

, to have a Book in Folio, that is,two Leaves to a Sheet of Paper, and

to keep the left ſide of your Book void, that you may writé-therein

all ſuch Occurrents as you ſhall think requiſite. As namely, the

Winds, and the Points of the Compaſs upon which your Ship lies;

and what allowance you make for Leeward-way when you ſail by ,

a Wind ; the number of Glaſſes or Hours, and how many Knots or

Miles in each Hour; alſo the Latitudes, which you find by obſer

vation of the Meridian Altitude of the Stars, and what elſe you

ſhall think remarkable. But before all this, the Title of the Voyage

in theſe, or the like words; -

The journal of our Voyage, intended by God’s Aſſiſtancefrom S. I. in the

Latitude of 32 dºg. 25 mim. to the Coaſt of England,ºc.

The right hand Pages,or the right ſide of your Book throughout,

may by Lines be divided into twelve Columns, as in the Example,

following doth appear. In the firſt Column may be expreſſed the

Day, in the ſecond the Month, or at leaſt once in the top of the

Page , likewiſe in the ſame ſecond Column, being large enough,may.

be ſet down the Latitudes, which you find by the Meridian Alti

tudes of the Sun at ſuch times as you make obſervation. In the .

third Column the Courſe (the Leeward-way, if there be any Lee

ing allowed.) In the fourth, the Variation of the Needle. In the

fifth (having made allowance for the Variation) ſet down the An

gle of your Rhomb with the Meridian. In the ſixth Column, ſet

down the Diſtance in Miles run upon that Rhomb. In the ſeventh,

eighth, ninth and tenth Columns, the Northing or Southing, Eaſt

ing or Weſting, thereto anſwering, as you ſhall find it by your Ta

ble. In the eleventh, your Latitudes by Dead-reckoning. And laſtly,

in the twelfth Column, you may at ſuch times as you think fitteſt,

ſet down your longitude from the Place from which you firſt de-r

parted, or the Diifference of Longitude from Place to Place.

pay,

-

- -

- -

.



1oo Çüe Seaman's 921ſtice.

p|Latit, by I cauſt. [Varia-'dºg. from diff.in North/Sou. * § Lat.by/Longi

§ j. tion. thirºid ºilu. - * ####
- N.E. 8 deg. miles | deg.

20|February. by E. weſt. ne 48 d. 78 as *]_ 33:17;

Latitudeſ N. E. 8 deg. | | -**34dº;' by E. Weſt. he 48d. Ioo 669- 243 - 342. —-

$ 2. 34 d. 25. Sum is , ! I ig 11 1322 34.24 oz.38 ||

TTIc.n. e. (8 deg.I. Iool 5881 809

22 : poin. Weſt. me $44. . ag|_| 4:3|_|**

Tllatitude Fene, 18 deg.[T Ioel 388 809

*:::::::::::: ***|††—#_{ºt}__
JILatitude Tene, [8 deg. IOc il 8c.9 - |
*|3; d. 36' nor. weſtº $4|4;4|| || 3:3|_|**
- Sum is 3045 T41;oſ

-

| TheCorreàion by Obſervat. is go|T| º oë

24, 39.36 | | 13125IITsoſ T35-36||733

8 deg. , 1oo! so? I | 861 -25 February, e.ne jº ne 39; 76 #._ 333|_ 41-oš

- 8 deg. | Too so?] 861
26 C. D. C. wº he 59 ºf 8o 412 586 - 42.37 --

Latitude 7; deg. Iosi sco]T 866
‘’lºd: *-n-e Weſ. negod. 84 —fºll- 728 -* --

- Sum is 2731 4°32–1––f

- Correótion 14o *45|_*4.--

27. L. 43.35. | | 2391 4412] '43.55 21:28

- e-n, e.8 deg.'...d. l Iool. 33. 92 I -

28 February. # e. ºt d. 3 || *32– #– º
- e. n.c.; d - I Goi 375 927 6.

*| || "... [wº":" 'gº ºf j :: *i

- c. p. c. 14 deg Iool 3.58|| 934 -

I* ; e. iweſ." 69 d. ... 337ſ_|_***|_ º: --

| ...le. n. *... deg. roof 223 946 8.2* 4 # e. § ne 71 d. 18 *34–1–737– 48.oo

| Tallaº.4. TT|TSum is TººlTiggo: 48.oo'36.33



- Klûc Sea-man's 334ttitt, … º 1 or

I - —
- ----, - s - fºr * -

|EITſ. Twº. Farid-1dºg. from ºil. in North. Jou. Eaſt. [Weſt. Lat. by Longi

§ obſervat. | tion. Ithe merid. miles. | – deadºud.

- e. n. e.o deg". ico 292 956 -

' || 3 March. # e. wi a e 73 d. 52 || 1 52 497 48.44!

- - "... n. ... deg|... Tico Tag Ti 333
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For an Example, we may frame a Reckoning between the two

places before mentioned; namely, from Summers Iſlands to the Li

zard, whoſe diſtance in the Rhomb we have before ſuppoſed to be

3.299 Miles, as ſome Charts make it, and conſ guently their diffe

fence of Longitude 70 deg. I would not be underſtood as if I affirmed

it to be ſo much, for H ſappoſe it is leſs. I was there indeed about 20

Years paſt, and ſurveyed it, and then kept a Reckoning both outwards

and homewards, but I have loſt thoſe Reckonings long ſince, and for.

gotten what they were, and in this caſe it matters not: for whether the

Suppoſition be near the truth or not, it ſerves ſufficiently to exemplify

the Rule, that being the end for which it is uſed. But if their diſtance

be 3199 ſuch Miles as cºntain only 1ooo Paces in a Mile, the ſame be

ing reckoned in ſuch Miles as we have before mentioned, namely, in

ſach whereof 60 make a degree of a great Circle, which, as we find,

contains 61.20 Feet in a Mile, their diſtance will be little more than

269; Miles; and conſequently, the difference of Longitude little more

than 55; degrees. -

Let us therefore ſuppoſe the difference of Longitude between thoſe

two places to be 55 degrees, and their Latitudes to be the ſame as be.

fore; namely, ofthe one 32 deg. 45 min. and ofthe other ſo degrees.

And let the Courſes, Diſtances, and other Obſervations from Summer,

Iſland, to the Lizard be ſuch as before is ſhewed, - -

The firſt entrance in this Journal (which is the 29th day of February)

is thus to be underſtood; namely, that from the time of ſetting Sáil

(which we ſuppoſe to be the 19th of February) till the 20th day at .

Noon, the Ship lies away, and makes her way good upon the North

Eaſt and by, Eaſt Point of the Compaſs; but the Variation being

8 degrees to the Weſtwards (as in the fourth Column appears) the

Rhombupon which ſhe hath run is from the North to the Eaſtwardson

ly 48 degrees, as is expreſſed in the fifth Column (it is indeed 48

# deg, but the # deg. we omit, as for the other Circumſtances not to

be regarded:) upon this Rhomb ſhe runs 78 Miles, as in the fixth

Column appears; and anſwerable thereto, I find in the Table beforego.

ing the Northing to be 52y: Miles, and the Eaſting $7:3, as here in

the ſeventh and ninth Column is expreſſed by theſe Numbers ;zz

and 579 (for the firſt Figure towards the Right-hand ſignifieth the

enth part of a Mile, the reſt Miles.) Hence then the Northing being

** Miles, if that be added to the Latitude from which it is reckoned,

... 33 deg 25 min.it makes the Latitude here to be 34. deg.

7* as in the eleventh Column appears. In like ſort, the ſecond

-
€ntrance

--
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– entrance being the 21ſt of February, ſheweth that from the 20th day at

Noon to the 21ſt, ſhe made her way good upon the North eaſt by Eaſt

Point of the Compaſs; but the Variation being 8 degrees Weſterly, the

Angle of the Rhomb, with the true Meridian, was from the North to

the Eaſtwards 48 degrees; and ſo ſailing roo Miles, the Northing is

6913 Miles, and the Eaſting 74.4 Miles; ſo that the Latitude is now

34 deg. 24 min. and the like is to be underſtood of all the reſt.

Touching the Longitude expreſſed in the laſt Column, although

a Reckoning may be kept and ſet down without it, yet it is of very

good uſe; and how to convert the Eaſting or Weſting (that is, the

Miles expreſſed in the Eaſt and Weſt Columns of your Journal) into

degrees and minutes of Longitude, we will ſhew afterwards; as alſo

how you may eaſily correót your Courſe, and give the true Courſe or

Rhomb, allowing the Variation. -

But firſt to proceed with this Journal. Obſerving the Meridian Al

titude of the Sun upon the 23d and 24 h of February, I find that my

Latitude upon the 24th is 39 deg. 36 min. whereas by Dead reckon

ing it is but 39 deg. 28 min. ſo the Difference is 8 more Northerly :

But being well aſſured of the Latitude found by Obſervation, I correót

the Dead-reckoning thereby, which may be done by the Rule of Pro

portion, ſaying; - -- * -- -

As the Sum of the North Column,

to the Sun of the Eaſt Column,

312; Co. ar. 6,505 15

-- - - - 4300 .63347

º So the foreſaid increaſe Northerly 80 :::::.
- to the increaſe Eaterly, I IO 2.0417 r

That is, 11 Miles; for the firſt place towards the Right-handis only
- for the 10th part of a Mile. -

– The ſame may alſo ſufficiently be found without the R

tion, by the foregoing Table, only for looking there under the Degree

- upon which I have ſailed; namely, under 54 degrees for 8 Miles, or,

- 8o tenths of a Mile; tho’ I find not the ſame exactly, yet I find one

which is near it, namely 82, and againſt it in the next colateral Co.

ºlumn 1 13, which is 11,” Miles (being too much by 1% of a Mile,

- becauſe the other is too much by 13;) I add therefore in the Nort,

Column of theJournal, 8 Miles, and the Eaſt Column 11 Miles; and

ſo whereas, by Dead reckoning, the Northing was but 30.41% Milº,
*

. and the Eaſting 419 Miles; now having corrected it

-

|

|-

ale of Propor

• - , - o : by Obſervation,

- the Northing is 312.4 Miles, and Eaſting 430 Miles. -

In the like ſort,upon the 27th Day, I ſhould by Badieckºning be
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in the Latitude of 44 deg. 9 min. but by a clear and good Obſervation

I find my ſelf in the Latitude of 43 deg and 55 min. that is, not ſo

much Northerly by 14 min. therefore to correct it, I put in the South

Column 14 Miles, or 140 Tenths: and ſeeing my Courſe was between

the North and the Eaſt, and that I find my ſelf to be leſs to the North

wards, that is, more to the Southwards than my Reckoning ; there

fore in probability, I am alſo leſs to the Eaſtwards; that is, more to the

Weſtwards than my Reckoning: but to find how much, I look in the z

foregoing Table for the Degree upon which I have ſailed, being from

the North part of the Meridian to the Eaſtwards 60 deg. and under 60

deg. I look for 14 Miles, or 140 Tenths, and againſt it in the Column

adjoining I find 242, which I ſet down in my Journal in the Weſt Co.

lumn: and ſo ſubtracting the firſt from the North Column, the other

from the Eaſt, I find that whereas by Dead-reckoning I ſhould be to the

Northwards 273, Miles, and to the Eaſtwards 465,3; nºw having .

correčted it by Obſervation, I find that from the 24 day till this line i ,

have run more Northerly than I was by 259, Miles, and more Ea

fierly by 4414. Miles. - -

But if your Courſe be near the Eaſt or Weſt, it may ſuffice to corre&

it in Latitude only, as in the Example of the 8th of March appears:

for in that saſe you cannot correct the Longitude, but from ſome far

ther ground. - %

Hſ there be any Current, you may note it, as is done in that Exam

ple, following the 8th of March, . . - - -

Now if you would ſet down this Reckoning upon the plain or com. *

mon Sea Chart; Firſt, if you deſire to expreſs every Day's Account, , ,

, you may begin from the 20th of February, and make a prick in your -

Plot that may be from the place from which you ſet ſaiſ to the North

wards 521. Miles, and to the Eaſtwards 57.1%; and ſo will this Point

be diſtant from the place of your ſetting ſail 78 Miles N. E. and almoſt

a quarter of a Point Eaſterly: Then for the 21ſt Day you may make

*another Prick, which may be from the former to the Northwards 66,3

Miles, and to the Eaſtwards 741; Miles, and ſo you may proceed

with the reſt. And thus you ſhall have a Prick on the Plot for every

Bay more exačtly ſet down, than could be done after the ordinary

_way by Courſe and Diſtance, or Courſe and Latitude; eſpecially, be

" cauſe in lining the Plot, there are not, nor cannot conveniently be

#. any more than the 32 Points of the Compaſs, viz., not half

*. Suarters, or ſingle Degrees. -

**You deſire not to ſet down every Day's Reckoning, (which is
- tlot-

-

-

-

.
º

- * -

- *
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not neceſſary to be done) you may ſet down every of the Sums as they

are correóted by Obſervation, after the ſelf ſame manner.

Or you may add together all thoſe Sums, and ſo the Sum total of

the North Column will be 1.c49 Miles, and of the Eaſt Column 2.34;

Miles: therefore in the Meridian of the Place from which you depart,

you may ſet down to the Northwards of that Place 1049 Miles, which

will fall in the Latitude of 49 deg. 54 min. almoſt; and from thence in

that Parallel ſet down directly to the Eaſtwards 2.345 Miles, and there

make a prick for the place where the Ship then is the tenth of March;

and ſo is all this Reckoning ſet down at once.

If you keep Reckoning according to Mercator, it will be requiſite

ſometimes to ſum up your Reckonings paſt, namely, ſo often as you

make any notable Alteration in your Courſe; and ſo this Reckoning,

or any other, may be ſct down almoſt as eaſily on Mercator's Chart;

the Difference is, that here you muſt often älter your Scale, becauſe the

Degrees of Latitude on his Chart are not equal, but grow greater and

greater towards the Poles. Now then the Diſtance between the two

Places is to be meaſured by that part of the Meridian which is intercep

ted between the Latitudes of thoſe two places: Or if both places lie in

one and the ſame Latitude, their Diſtance is meaſured by a Degree, or

other leſs Quantity taken about that Latitude; namely, half above,
and half beneath. -

Wherefore if you would make a Prick or Traverſe-point in Merca

tor's Chart, anſwering to your Reckoning for the firſ' Day, namely,

until the 2 oth of February at Noon; it appears by your Journal that

prick muſt be to the Northwards ofthe place from which you departed

52. Miles, and to the Eaſtwards 57.3 Miles. , º

Now inſtead of the North or South Columns, you may more con

veniently uſe the laſt Column but one, ſhewing in what Latitude every

Account doth fall; and ſo it appears that the Prick for the 20th of Fe

bruary muſt be in the Latitude of 33 deg. 17 min. Therefore in the

Meridian of Summers Iſlandr from which you departed, make a Prick. A

in the Latitude of 33 deg. 17 min. and from that Prick ſet down to the

Eaſtwards in the ſame Latitude 571; Miles; and where it ends, isº
Traverſe-point anſwering to the ºth of Fåbruary. The like may he

done for the 21ſt Day, and ſo for all the reſt. This 58 Miles may be

taken in the Meridian from the Latitude of 32 deg. 22 min, to the Laº

titude of 33 deg. 20 min. Or otherwiſe, you may take the half of it,

which is 29 Miles, about the middle between both Latitudes, and dou

ble it. - º
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But his ſufficient to ſet down the Sums of every two or three Days

Accounts, or ſo often as there is any notable Difference in your Courſe.

Thus if you would make a prick in the Chart, anſwering to the 21ſt

of February, being the firſt Sum; I ſee by the Journal, that it muſt be

in the Latitude of 34 deg 24 min, and to the Eaſtwards of the place

from which I departed i32; Miles. Therefore in the Meridian of

the place from whence I departed, I make a prick in the Latinude of

34 deg. 24 min. and from that prick 1 ſet in the ſame Latitude to the

Eaſtwards 1421: Miles, and where it ends is the Traverſe-point

anſwering to the 21ſt of February, being the firſt Sum, This 132

Miles may be taken in the Meridian within, or a little without the

two Latitudes, as before, namely, from 32 deg. 20 min. to 34 deg. -

22 milm. - -

In like ſort, if you would make a prick for the ſecond Sum, being * -

the 24th of February; it there appears that it muſt be in the Latitude

of 39 deg. 36 min, and to the Eaſtwards of the Traverſe point laſt - -

before made 430 Miles; therefore in the Meridian of that Traverſe

point, I make a prick in the Latitude of 39 deg, 36 min. and from that . . .

prick I ſet to the Eaſtwards in the ſame Latitude 430 Miles, and where

that ends, is the Traverſe-point anſwering to the 24th Day; and the

like is to be underſtood of all the reſt. -

Now this 430 Miles may be taken ſeveral ways: for, firſt, if I take I

Degree about the middle of that part of the Meridian which is inter. -

cepted between the Latitudes of the two places,(as from 36 deg. 30 min. -

to 37 deg. 30 min) and that Degree ſeven times taken, is 420 Miles;

then about the middle, namely, 37 deg. I take ten Minutes more, and

ſo have 430 Miles. ` - - --

In like manner you may take 2 Degrees, or 120 Miles, to meaſure it

thereby, which may be taken from 36 deg. to 38 deg. and the reſidue

about 37 deg, as before, &c. - * -

*... Or you may take the half of 430 Miles, namely, 2 15 Miles, which
is 3 deg. 3; min. which muſt be taken as before, about the middle of .

that part of the Meridian which is intercepted between the two Lati

. and that doubled, is 430 Miles to be ſet to the Eaſtward, as
Ore. , -

And thus may this, or any other Reckoning, be ſet down without

*howledge of the Longitudes,but more aptly and exačtly by ſome lon

§§.own; for then ſhall you have in the two laſt Columns the

tili.i. principal Scope of your Reckoning, namely, the Lati

ongitudes of all places as you ſail, which may more eaſily ---
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and exaëtly be expreſs'd upon this Chart, than the Eaſterly or Weſterly

diſtances: Therefore how this alſo may be done we will ſhew ; but firſt

ſomething touching the Compaſs, and the Wariation thereof, which

cught not to be neglected in a Reckoning.

- - C H A P. X

Of the Pariation of the Compaſ, and how to rešiff a Courſe

by the Pariation known. -

A*. all the Myſteries which God hath of late Years diſcovered

to the World for the furtherance of NAVIGATION, there is

none more neceſſary, nor yet more admirablethan that Property of the

NEEDLE touched with the Loadſtone, whereby in the vaſt Ocean,

where all Landmarks fail, yea even in the darkeſt Nights and cloſeſt

Weather, when neither Sun nor Stars are to be ſeen, the Mariner (as it

were by a Meſſenger ſent from Heaven)is taught which way to direéthis

Ship; yea,as it were accompanied with a Guide towards his deſired Port.

For the Needle touched, beſides other ſtrange Properties, hath this,

to point out in all quarters of the World, the North and South parts of

the Horizon; and ſo having a Card thereto fitted with Rhombs and De

grees, it ſheweth all Points of the Compaſs, and Degrees of the Horizon.

Yet very ſeldom exactly of it ſelf, without ſome farther Art and In

duſtry of him that uſeth it; for though in ſome places it ſwerves not,

yet in moſt parts of the World the North and South Points of the Nee

dle have ſome Variation from the true North and South parts of the

Horizon, to the Eaſtwards or to the Weſtwards, which how to diſco

wer in kind and quantity, we have ſhewed heretofore. -

| - It may be thought, (and ſome Men, otherwiſe Learned, before this

- Property wasfully diſcovered, have ſaid) that this ſhould be ſome Ble

miſh and Imperfeótion in a Stone ſo precious; but it is ſo far from

ing an Imperfeótion, that it makes it ſo much the more precious,

(as I have ſaid) not without the Induſtry of him that uſeth it. He tº

is negligent or unskilful to obſerve it, eſpecially in long Voyages and

various Courſes, may be led into many dangersby it, becauſe he frame:

not his Mind to the Rule, but the Rule to his Mind, imagining it to be

what it is not: And hence I ſuppoſe ſprang that Cuſtom of placing

the Needle, or Wires, a Point, or half a Point, to the Eaſtwards*
thg

*

*
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the North-point of the Card,thinking by this means to ſhan the labour

of obſerving the Variation; which indeed they might iſ the Variation

were the ſame in all Places, and at all times; but becauſe it is not, this,

doth often increaſe the Error. . . -

But he that diligently obſerves the Variation, finds (as I ſay) no pre

judice in it, only it requires daily, or once in two or three Days, ball

an hour's Work, and this Labour it doth abundantly. recompenſe: for

by this means he knows at the preſent how to direct his Courſe; and for

the future, by thoſe Notes which he keeps of the Variations and Lati.

, tudes by him obſerved, he knows (coming that way again) when he

draws near to any of thoſe Places where ſuchObſervationswere made,

and ſo falls the more certainly with any Place intended, -

There is further diſcovered of late, a Motion or Alteration in the

Variation of the Needle, and this is ſcarce yet certainly diſcovered. But

comparing the Variations which were obſerved about fifty Years paſt,

with the preſent Variations, it appears they are leſſer Eaſterly and more

Weſterly by 6 or 7 Degrees, than they were at that time. For whereas

the Variation hath formerly been obſerved near London to be 11; deg.

to the Eaſtwards, it doth now ſcarce exceed 4 degrees. And there is

the like Alteration (as I have heard by ſome Mariners) in other partsof -

theWorld; which we now leave to the farther diſcovery ofTime and In

duſtry,and come to ſhew how to redify a Courſe by the Warinion known.

The Point of the Compaſ, upon which you ſºil, and the Parja

tion of the Needle known, to find the Rhomb or Degree upon

which the Ship hath made her way. - . w -

I” is beſt that the Needle, or Wiers, be placed directly under the

Flower-de-luce, or North or South Points of the Card, and ſo

in the Rules following we preſuppoſe them to be. Now then it is

be underſtood, that the Needle having Variation (as for the moſt

If it hath) the Ship doth not make her way upon the Rhomb, or

nt of the Compaſs, which ſhe ſeems to ſail upon, but either more

"the Right-hand or to the Left, according as the Variation is to

*ards the Right-hand, or towards the Left, and that ſo much towards

the one ſide, or towards the other, as that Variation is: We ſpeak not

... [ºward-way; but of the Variation only. Therefore for the
*n of this Problem, you muſt know how much the Wariation is, -

and-

-

* , -

*†
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and which way; and how this may be done, we have briefly ſhewed

upon the 12th Caſe of Right-angled Spherical Triangles, and the 11th

of Oblique; which known, you may find the Angle of the Rhomb, or

Line of your Ship's way with the Meridian, being the thing in this

Problem required. -

*

A Table of the Angles ºf every Point and half Point

of the Compaſs with the Meridian.

D. M.

- North. TITsoup,Too co North, Tsomº,

; -— OS 37

1 | N. by E. S. by W. 11 15 N. by W. S. by E.

I : 16 ºz.T

* , N. N.E. S.S.W. 22 30 N.N.W. SS E.

2+ - 28 o'7 - -

3 N.E. by N. S.W. by S. 33 45||N.W.by N. S. E. by S. '

3: 39 22

4. N.E. S.W. 45 oc. N.W. S. E.

4; 5o 37 º

5 N.E. by E. S.W.byW.56 15|N.W.by W. S. E. by E.

5. T • |61 52 -

6 E.N.E. |YS.W. 37 3ol. W.N.W., | B.S. E.

6: 73 o'7 -

7 E. by N. W.by S. 78 45 W.by N. E. by S.

7; - 84 22 -

8 Eaſt. Weſt. 190 oo Weſt. Eaſt. -

T Add Eaſt Variation, Add Weſt Variation,' '

| Subtrad Weſt. Subtract Eaſt. |

For the effecting whereof, we will ſet down two ways; the one by *

~.
the Pen alone, the other inſtrumentally. If you do it by the Pena

lone, although it be not hard to find what Angle every Point or half.

Point makes with the Meridian; yet for your farthereaſe herein, have

expreſſed the ſame in the Table before going ; the Quarters of Points

I have omitted, becauſe the Steerage upon a quarter ofa Point is very
P - - uncertain,

*
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uncertain, (the Points being undivided, as uſually they are ;) for a -

Man is able by his Eye to gueſs very nearly which is the middle be

tween two Points, but he cannot gueſs ſo nearly which is the fourth

Part. Yet if you deſire any quarter, you may add to the next before

going almoſt three degrees, namely, 2 deg. 49 min. -

Now then by the Magnetical Rhomb, or Point of the Compaſs, and

Variation given, to find the Rhomb, you are to obſerve theſe two

Rules following. f -

1. If the Rhomb and Variation be both the ſame way from the Meridian,

(namely, both to the right Hand, or both to the Left) add them together,

and that Sum is the true Rhomb from that part of the Meridian.

Tet if that Sum exceed 90 degrees, ſubtraú it from 180 Degrees, the

Remainder is the Rhomb from the oppoſite part of the Meridian.

2. If the one be towards the right Hand, the other toward, the Left,

ſubtra: the Variation from the Rhomb, and the Remainder is the true

Rhomb. -

ret if the Rhomb be the ſmaller Number, ſubtraſt it from the Variation,

andthe Remainder is the true Rhomb the other way. -

Theſe Rules we ſhall endeavour to illuſtrate by Examples follow

1D9. --

‘āt firſt for diſtinétion ſake, we ſay the Rhombs or Degrees from

the North towards the Eaſt, are towards the right Hand, and ſo from

theSouth towards theWeſt, but from the North to the Weſtwards on

the left Hand, and ſo from the South Eaſtwards: For a Man's Face

being towards the North, the Eaſt is on his right Hand, and the Weſt

on his Left, &c. •

In like ſort for the Variation of the Compaſs; if it have Eaſterly

Variation, that is, if the Needle and Flower-de-luce of the Card ſtand

to the Eaſtwards of the North, we ſay that Wariation is towards the

right Hand; for not only the North Point, but all the other Points. -

of the Compaſs direéta Courſe more towards the right Hand than

they would do if there were no Variation. And ſo if it have Weſterly

Variation, that is, if the Needle and Flower-de-luce ſtand to the

*Weſtwards of the true North Point of the Horizon, we ſay, that Va.- .

iation is towards the left Hand; foraſmuch as not only the North

Point, but all the other Points of the Compaſs ſtand more towards the

left Hand than they would do if there were no Variation. This be

ing premiſed, we come to give Examples of the two Rules before

going.

ºf

-
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Example 1. Let the Magnetical Rhomb or Point of the Compaſs be

North Eaſt, and the Wariation io degrees to the Eaſtwards, I demand

the true Rhomb 2

Here the Rhomb and Variation are both one way;

that is, both towards the right Hand: therefore deg, min.

To the Magnetical Rhomb being North Eaſterly—45 co

Add the Variation Eaſterly -
I O OC)

The Sum is the true Rhomb North Eaſterly —---—— 55 co

Example 2. Admit a Ship ſails upon the North Point of the Com

paſs, and that the Variation be io deg. to the Eaſtwards; how doth

ſhe make her way ?

The Magnetical Rhomb is North; that is, -— - CoC, OO

To which adding the Eaſterly Wariation -————— io co

The Sum is the Angle from the North part -

of the Meridian to the Eaſtwards

Which is almoſt N. by E. and ſo hath the Ship made her way.

Example 3. Let the Point of the Compaſsbe Eaſt; Point Northerly ;

that is, from the North to the Eaſtwards 7: Points, which is 84 deg.

22 min. and the Variation, as before, 1o deg, to the Eaſtwards, I de

-—---> 1O OQ.

mand the true Rhomb? wº

To the Magnetical Rhomb, being North Eaſt— 84 22

Add the Eaſterly Wariation I O OO

- The Sum is the Angle from the North————94 2.2

Which ſubtracted from———-———180 oo

There reſts the true Rhomb South Eaſterly --—85 38

Example 4. Let the Courſe by the Compaſs be Weſt and by South;

that is, 7 points from the South to the Weſtwards, or 78 deg. 45 min.

and let the Variation be as before, Io deg. to the Eaſtwards ; what is

the true Rhomb? -

To the Magnetical Rhomb South Weſterly—- 78 45

Add the Eaſterly Variation -I O OO

The Sum is the true Rhomb South Weſterly—-——33 45

You may conceive that the Rhomb and Variation are here both one

way, namely, both from the Meridian towards the right hand. For

the Wariation of the North Point is from the North towards the Eaſt, *

and conſequently of the South Point from the South towards the Weſt,

both towards the right Hand ofthe Meridian, as the Rhomb is.

2 P 2. `--~~~~

--

Example

-
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Example 5. Let the Courſe by the Compaſsbe Weſt, that is, from

the South to the Weſtwards 8 Points, or 9o Degrees, and let the Wa

•riation be, as before, Io deg. to the Eaſtwards; I would know the

true Courſe or Rhomb? - - - -

, - deg. min.

To the Magnetical Rhomb SouthWeſt—— 90 oo &

Add the Variation Eaſterly - I O CO.

The Sum is the Angle with the}
South part of the Meridian -- IOO OO

Which ſubtraćted from————— 18o oo,

There reſts the true Rhomb North Weſt——- 8o do

Example 6. Let the Courſe of the Compaſs be Weſt; that is,from

the North to the Weſtwards 8 Points, or 90 Degrees, and let the Va

riation be 10 deg. to the Weſtwards; I demand the true'Rhombº

To the Magnetical Rhomb North Weſt - 90 oo'

Add the Variation Weſterly IO OO

The Sum is —--————-—— 12o oo

Which ſubtrađted from———————— 18o -oo

There remains the true Rhomb South Weſt———– 8o oo `

Objeti. The Magnetical Rhomb being here Weſt 90 deg why ſhould

it not as well be counted from the South, as from the North P.

Anſw. It may be counted from either: for as it is counted here from

the North to the Weſtwards, it falls under the firſt Rule, becauſe the

Variation is the ſame way; but if it be reckoned from the South to the

Weſtwards, it falls under the ſecond Rule, whereof we now come to

give ſome Examples, ſuppoſing theſe already given ſufficient to illu

ftrate the firſt Rule. :

Example 7. , Let the Point of the Compaſs be N. N. W. and the

Variation 10 deg. Eaſterly ; I demand the true Rhomb? ~ *

From the Magnetical Rhomb North Weſt— –22. 36

Subtract the Eaſterly Variation————————io. oo

• The Remainder is the true Rhomb NorthWeſt--—— 12 3e

Example 8. Let the Point of the Compaſs be North, and the Wari

ation Eaſterly 10 deg what is the true Rhomb?

From the Eaſterly Wariation 1O QC

Subtract the Magnetical RhombN.W.--— OO. oO

The Remainder is the true Rhomb
the other way, namely, N. E. - O

__--------- . . . .-

-

-

*-*
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obječ. The Magnetical Rhomb may as well be named North Eaſt

erly odeg. o min. -

Anſw. It may , but then it is ſubjećt to the firſt Rule, as in the ſe

cond Example.

Example 9. Let the Courſe by the Compaſs be Weſt, that is, from

the North to the Weſtwards, 8 Points, or 9o Degrees; and let the

Variation be, as before, 10 deg. to the Eaſtwards ; what is the true

Rhomb 2
-

From the Magnetical Rhomb N. W. --—-—-—go oo

Subtraćt the Eaſterly Variation 1 O OO

Iſhere reſts the true Rhomb N. W.--—-———89 oo

Here the Magnetical Rhomb might as well have been South Weſterly

- 90 deg. and ſo it had fallen under the firſt Rule, as in the 5th Example.

i Example 10. Let the Courſe by the Compaſs be Weſt, that is,from

the South to the Weſtwards 8 Points, or 90 Degrees, and let the Wa

riation be 16 deg. to the Weſtwards, I demand the true Rhomb?

From the Magnetical Rhomb S. W. ——90 co

Subtract the Weſterly Variation — - 1O OG

The Remainder is the true Rhomb.S. w. ————8o oo

If the Rhomb here had been reckoned from the North, as in the

ſixth Example, it had fallen under the firſt Rule.

And this may ſuffice for the illuſtration of the two former Rules in

the ſolution of this Problem. * > -

The ſame may alſo more eaſily be reſolved, by ſuch an Inſtrumentas

is here deſcribed, conſiſting oftwo Circles; the one being the nether

moſt, divided into 4 Ouadrants, and everyof thoſe into 90 deg. num

bred from the North and South Points, towards the Eaſt and Weſt.

- The other, being the uppermoſt, and moveable about the Center,

divided as the Card of the Compaſs into XXXII Points, and thoſe a

gain ſubdivided into Halves and Quarters. -

For if you turn the North Point of the upper Circle, from the

North Point of the lower, ſo many Degrees, and the ſame way that

the Variation is, and then look in the ſame upper Circle for the Mag

netical Courſe, or Point of the Compaſs propoſed, you ſhall find righ

under it in the nether Circle, what number of Degrees the ſame is di:

ſtant from the N. or S. Points of the true Meridian towards the E. of

W. which is the true Rhomb here required. -

As ſuppoſe the Variation to be no deg. Eaſterly, and the Courſe by *

the Compaſs Eaſt, half a Point Northerly, and there be required the
true Rhomb : - -

-

-

. I?

^*A*
-

-
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I turn to the North Point of the upper Circlefrom the North Point

of the lower to deg. to the Eaſtwards ; and then I look in the upper

Circle for Eaſt half a Point Northerly, and right under it in the nether

Circle 1 find 85 deg, and about one half numbred from theSouth part

of the Meridian towards the Eaſt; therefore I conclude, that the true

: Rhomb required is, from the South towards the Eaſt, 85 + deg. and

ſomething more. - - -

By this you may readily find the true Rhomb for any Courſe and

Variation given. -

- -- A. º

- hº this Inſtrument alſo (if you uſe the Pen only, as before wehave

-*Wºd) you ſhall readily ſee whento add, and when to ſubtract.

- -*. *C. H. A. P.
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C H A P. XI.

To keep a Reckoning of your Longitude, and ſo to ſet down

a Reckoning by Longitude and Latitude only. *

I' this Example before given of a Journal, we have in the 12th and

laſt Column, expreſſed in ſuch places as it ſeemed moſt requiſite,the

'º' : We come now to ſhew how the ſame may be known;

And firſt, -
-

By the Rhomb and Latitude given, to find the Difference of Longitude.

As the Radius is in proportion to the Tangentof the Rhomb;

So is the Difference of Latitude in Meridional Parts,

To the Difference of Longitude in Minutes.

As, let the Rhomb be North Eaſterly 48 deg, and ſuppoſe a Shipto.

run upon this Rhomb, from the Latitude of 32 deg. 25 min. into the

Latitude of 34 deg. 24 min, there is required the Difference of Lon

gitude. Here, - -

The Meridional Parts anſwering to 34 deg. 24 min. .22OO

"The Meridional Parts for 32 25 .2058

The Difference of Latitude in ſuch parts is -—-—142.

Say then, as Radius is in proportion *

Tothe Tangent ofthe Rhomb, t. 48 deg. oomin. —— loosé

So the Difference of Latitude in Merid. Parts—142 2.1523

To the Difference of Longitude in Minutes— 158 2, 1979.

Theſe Minutes converted into Degrees, are 2 deg. 38 min. which

the Difference of Longitude required, as the ſame is expreſſed in t

Journal againſt the 21}of February. - -

And thus ſailing upon one and the ſame Rhomb, you may find the

Diff of Longitude; and ſo often as you alter your Rhomb, ſo often.

workingby the ſame Rule,you ſhall have all the Differences from place

to place, which added together, make the whole Diff. of Longitude.

But you may alſo find the Difference of Longitude near enough at

one Operation for many ſeveral Rhombs and Diſtances, provided thoſe

Rhombs differ not much one from another. As in the former Journal

from February 27, till the 2d of March, I ſail by ſeveral Rhombs and

Diſtances from the Latitude of 43 deg. 55 min. into the Latitude of

8 deg. If you would find the Difference of Longitude hereto an

at one Operation, it may be done b this Rule. . As .



-
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As the difference of Longitude in Miles,

Is to the departure from the Meridian in Miles; .

So is the difference of Latitude Meridional Parts,

. To the difference of Longitudein Minutes.

Asin that Example, the difference of Latitude for all thoſe Courſes,

-

|

as in the North Column appears, is 2444. . . . .

The Departure from the Meridian, as there in the Eaſt Column ap
pears, is 6301. • * ,

The Merid, parts for the Latitude of 43 deg. 55 min. are 2939.

The Merid. parts for the Latitude of 58 deg. oomin. are 3292

The Difference of Latitude in Meridional Parts, is * 353

Say then, As the Difference of Latitude—- 2444 Co. ar, 6.61 is

To the Departure from the Meridian— 836i < 3.7994

So the Difference of Latitude in Merid, parts 353 2.5478

To the Difference of Longitude in minutes ;I-- 2.959 I

Which reduced into degrees, is 15 deg. to min. And added to the

former Longitude 21 deg 28 min, gives the preſent Longit. 36 deg.

38 min. for the 2d of March. - ~ -

The like may be done for the Account from the 2d of March to the

5th of the ſame,&c.

But if your Courſes and Diſtances run,be all near to one and the ſame

Parallel or Latitude, (as in this Journal they are from the 5th of March

to the 8th, and from the 8th to the Ioth) then it is ſufficient to find

what Longitude in that Parallel is anſwerable to the Miles of Eaſtingſ

or Weſting, or Departure from theMeridian, by this Rul

As the Sine Complement of the Latitude of that ºil, º

Is in proportion to Radius,

o is the number of Miles in that Parallel,

To the Difference of Longitude in minutes.

As from the 5th of March to the 8th, the Latitude was near 50 deg.

the Eaſterly diſtance 186 ºr Miles : therefore for the Difference of

Longitude, ſay , --- . . .

| As Sine Complement the Latitude, ſ. c. 50 deg, o min. 1919 .

To Radius; .

So is the Departure from the Meridian ——186. 8 3.271.4

To the Difference of Longitude —-29c 6 3.4633

Thus it appears, the Difference of Longitude is almoſt 291 min.

Which is 4 deg. 51 min. and this added to the Longitude upon the 5th

* *rch, namely, to 46 deg. 52 min, the sum is sideg 43 min.
- the

-
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the Longitude for the 8th of March; the like might be done for the

16th of March. -

. . . Andthough this laſt Rule be then fitteſt to be uſed, when your Courſe

is near Eaſt and Weſt, or your difference of Latitude little, yet it may

alſo be uſed at other times inſtead of the two former without any great

Error, if you take the middle Degree of Latitude, or ſomewhat more, as

in the former Example. deg. min.

The Latitude upon the 27th of Februaryis———43 5;

The Latitude upon the 2d of Marchis———48 36

The middle Latitude, or ſomewhat more, is - 46 ro

Say then; “. . . . . .

As,Sine Complement the Latitudeſ c. 46 deg. 10 min. ..I 595

To Radius;

So the Eaſting or Departure from the Merid. 63o I_3.7994

To the difference of Longitude— —909 7 3.9589

Which is almoſt 91 o min. or 15 deg. 10 min, as before.

And thus you may in the 12th and laſt Column of yourJournal ſet

down your Longitude, ſo often as you think it requiſite; and ſo in the

two laſt Columns you ſhall have the Subſtance and principal ſcope of

your Reckoning ; namely, your Latitudes and Longitudes, which

whenſoever you deſire to ſet down in Mercator's Chart, or in the Polar

Chart, or in any other, graduated with degrees of Longitude and Lati

tude, you may readily do it. - -

As if I would ſet down the Sum of the foreſaid Journal from the 19th

of February to the toth of March, I find againſt the Ioth of Marsh the

Latitude to be 49 deg. $4 min. and the Difference of Longitude 54 deg.

5.3 min. Therefore in the Latitude of 49 deg. 54 min. I draw an occult

Parallel, and reckoning from Summer-Iſland; towards the Eaſt 54 deg.

53 min. I draw by that Longitude an occult Meridian; the interſe&tion

of this Meridian with the aforeſaid Parallel, is the Traverſe Point, or *

the point repreſenting the place of the Ship ; and the like is to be uns."

derſtood of any other. -

This form of keeping and expreſſing a Reckoning, is (as I conceive)

moſt apt and agreeable (of all others that I have ſeen or thought upon)

to all ſorts of Charts or Maps, and to the Globe it ſelf; and to all the

kinds or ways of Sailing, that are or may be uſed. We will here add

ſome other Propoſitions which may ſometimes be of good and neceſſa- ".

ry uſe in it. .

- Q. . . . . . . The
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The Rhomb and Difference of Latitude given, to find by the Table the D.

(tance in the Rhomb, and the Departure from the Meridian theretoanſwe

rable, &c.

OW to find the Northing or Southing, that is, the Diſtance in

H Latitude 5 as alſo the Eaſting or Weſting, that is, the Diſtance in

Longitude, or Departure, from the Meridian of any Rhomb, for any

diſtance run upon it, we have before ſhewed: the like Operation is in

theſe Propoſitions following; namely,

2. The Rhomband Diſtance in Latitude given ; to find the Diſtance in the

Rhomb and the Eaſting or Weſting.

4. The Diſtance and Difference in Latitude given: to find the Departure

from the Meridian and the Rhomb. -

4. The Difference in Latitude and Departure from the Meridian given : .

to find the Courſe and Diſtance." - *

5. The Courſe and Departure from the Meridian given : to find the Diffe

rence of Latitude and Diſtance.

6. The Diſtance and Departure from the Meridian given : to find the Courſe

and Difference of Latitude,

So that with the firſt before-handled, here are fix Propoſitions, and

in every one of them twothings required; and ſo they become twelve.

We will not ſtand to give Examples of them all, but only of thoſe

which are moſt uſeful, the reſt may beby them conceived.

And firſt, to find the Eaſting or Weſting of any Rhomb for any dif.

ference of Latitude. - --

Admit a Ship run North-Eaſterly 60 deg. (that is, N. E. by E. and

almoſt half a Point Eaſterly) till #. have altered the Latitude 42 min.

how much is ſhe departed from the Meridian * -

. I run down the Column under 60 degrees till I find 42 Miles, or

420 tenths, and againſt it in the adjacent Column I find 7zo tenths, that -

is,#: 73 Miles; which is the Departure from the Meridian to the

W3TCIS, -

If you would alſo havethe Diſtance upon the Rhomb, it is right a

ºiaſt theſe numbers in the Column of Diſtances, being in this Example

* Miles.

2 Example. But admit ſhe run North-Eaſterly 60 deg. till ſhe alter

Latitude 1 deg. 32 min. what is the Eaſterly diſtance?

- This a deg. 32 min. is 92 miles, or 92 o tenths; for which if I look

tº: Column under 60 deg. I find no number ſº great, but the grea

number there is goo; which ſubſtraćted from 922, there remains

- - *f*—
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420; therefore in that Column under 60 deg. I look roo Foo 88s

for theſe two numbers, namely 5oo and 420, and 84 420 728

againſt the firſt in the adjacent Column 1 find 866, ---

and againſt the ſecond728, which I ſet againſt them 184 920 1594

as above appeareth; and ſo adding them, I find for ~

this difference of Laude, the Departure from the Meridian to be

159 13 Miles. -
-

If further you deſire the Diſtance run upon this Rhomb, you have it

in the Column of Diſtances, right againſt the ſame numbers, as in the

Example above appeareth,where being added, it amounts to 184 miles.

The Diſtance and Difference in Latitude given ; to find the Rhomb and

Departure from the Meridian.

A Dmita Ship run upon ſome Rhomb between the North and the

A Eaſt 84 Miles, and then have altered her Latitude 42 min, the

Queſtion is, Upon what Rhomb hath ſhe run, and how many Miles

is ſhe to the Eaſtwards in Longitude 2

I run croſs the Table towards the Right hand, looking in every firſt

Column of Diſtances for 84, till I find againſt it in one of the adjacent

Columns 420; at the Top of which Column over 420, there is 60 deg.

ſhewing the Rhomb to be North Eaſterly 60 deg. alſo againſt 420 in the

adjacent Column, I find 728. which ſheweth the Diſtance to the Eaſt

wards to be almoſt 73 Miles.

z Example. But if the Diſtance run be 184 Miles, andthe Difference

of Latitude 1 deg. 32 min, and there be required the Rhomb and Di

- ſtance to the Eaſtwards;

Becauſe the Column of Diſtance extends but to 1 oo Miles, and the

Diſtance here given is 184 Miles, you may take the half thereof, which

is 92 Miles, and likewiſ: the half of 1 deg 32 min. which is 46 Miles,

or 460 tenths; and then look, as before, where you find 460 againſt 92;

for there in the Top of the Column you ſhall find the Rhomb, which

in this Example is 60 deg. ſhewing that the Rhomb is from the North

Eaſterly 60 deg. and in the adjacent Column againſt 92 and 460,yºu

ſhall find 797, which doubled (becauſe it is for the half) is 1594, ſhew:

ing that the Departure from the Meridian to the Eaſtwards is 159*

Miles. Theſe and the reſt may alſo be performed by the Doğrine of

plain Triangle, as we have formerly ſhewed.

*- - o CHAP.
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C H A P. XII. ~ *

Lthough the Time be already expired which I aſſigned for this

M. Work, and mineown more urgent occaſions call me away, yet

ſeeing it is neceſſary in Navigation to take notice of Currents, and to

make a competent Allowance for them; I will briefly ſet down certain

Problems, ſuch as I have ſometimes thought upon, whereby a Man may

the better conceive and judge of that Allowance, the rather for that I

know not any that have handled it. . . . . . . .

Firſt then, it is to be conceived, that a Ship or other Veſſel ſailing or

rowing where there is a Current, hath a compound motion ariſing of

two different Principles; namely, of the Current and Ship's way: ſo .

that here are three motions to be conſidered, namely, two ſimple, and -

the third compound of them, The firſt ſimple Motion is that of the Cur-T

rent, whereby it moveth, and is apt to move other things that are in it

the ſame way. The ſecond of the Ship or Boat, as it moveth by Wind º

or Oars, or is apt to be moved, if there were no Current. The third,

compound of them, is the Line of the Ship's true Motion. The firſt we

call the Way or Motion of the Current; the ſecond, the Way or ſimple

Motion of the Ship; the third her compound or true Way. The two

ſimple Motionsbeing either of them according to right Lines, and uni

- form,as in the Problems following we ſuppoſe them to be.The third alſo,

which is compoſed of them, is a right Line; for whether the Ship ſail

direétly oppoſite, againſt the Current, or direétly with it the ſame way, * *

or whether the one croſs the other at Right-Angles or at Oblique ; yet

ftill either motion being direct and uniform,they both together beget a -

right-lin’d uniform motion, becauſe the one retaineth to the other one º

ind the ſame proportion inevery Point: And according to theſe grounds !

proceed in the Problems following, to determine the Proportions of

ery of theſe motions, and the Angles they make one with another. . . .

Admit a Current run Eaſt 3 Miles an Hour, and that a Ship under Sail

ºrum Weſt direčfly againſt it 6 Miles an Hour in her ſimple Motion, What is

true or compound Motion ?

º

-

rom the Ship's ſimple motion 6 miles, -

§bºraa the Current --3 miles ;

"... is the Ship's true motion— —3 miles.

Ships true Way is to the Weſtwards 3 miles an Hour. 2aº
z - > - - 2. -
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- 2. Admit a Current run Weſt 6 Miles an Hour, and that a 8hip under Sail run

direčlly againſt it 5 Miles an Hour by the Log : What is the Ship’s com

pound Motion, and which way ?

From the Current, being the greater—————6 Miles,

Subtrad the Ship's ſimple motion -* 5 Miles;

There remains the Ship's true motion— -———1 Mile.

Which 1 mile ſhews, that the Ship by her compound motion falls

aſtern, that is, moves to the Weſtwards 1 mile an Hour.

In the experimental Pračtice of the twoformer Problems it may ſeem,

that a Ship or Boat ſo ordered, hath alſo a motion to the right-hand or

to the left; but this comes to paſs, becauſe it is hard, and in a manner

impoſſible to ſtem a Tide or Stream ſo exačtly, but that the Ship will

ſwerve (or yaw, as they ſay) either to one ſide or to the other.

3 Admit a Current run Eaſt 3 Miles an Hour, and that the Ship alſo run Eaſt

3 Miles an Hour by the Log ; What is the Ship's true motion ?

To the Ship's ſimple motion — —3 Miles,

Add the Current— * * —3 Miles;

The Sum is the Ship's true motion —6 Miles.

* So the Ship's Compound or true Way, is Eaſt 6 miles an Hour.

4. Admit a Current run Eaſt z Miles an Hour, and the Ship South 6 Miles

an Hour : What is the Ship's true motion,and which way? -

In handling of any Art to avoid circumlocution,there are uſed Terms

or word of Årt ſervingtoexpreſs briefly the thing handled And fºr
aſmuch as this Subjećt hath not been formerly handled,nor the Principles

or Grounds thereof laid (ſo far as I know) we will add a few ſuch Terms

as may ſeem moſt neceſſary, expreſſing here what we mean by them.

- Let the Line AB run from A to the Southwards, and

D *E. BD from B to the Eaſtwards ; and let AB be in propor

- tion to BD, as 6 to 2, or 3 to 1. . . . - -

Then doth AB repreſent the Line of the Ship's ſimple

motion, BD the Motion of the Current, and AD the

compound motion of the Ship. - _ \t

...And DAB is the Angle contained between the Line

of the Ship's ſimple motion, and the Line of her con:

pound or true Motion, which for brevity ſake we v ºr

henceforth call the Angle of Defteåion. Alſo ADB is the

Angle contained between the Line of the Ship's com

pound motion, and theſet or drift of the Current,which

we calk the Angle of Refteåion.

*... Eaſily.
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Laſtly ABD is the Angle contained between the fine of the Ship's

ſimple Motion, and the ſet of the Current, which we will call the An.

gle of Incidence. - - -

Then for the Rhomb, the proportion is thus:

As the ſimple Motion —AB 6 Miles — co, ar. —-9.zz19

: Is to the Current– —BD 2 Miles- —o.3011

So is Radius, ". - —

! To the Tangentof Deflection t.--DAB 18 deg. 26 min. 9.52 30

* So the Rhomb upon which the Ship makes her way good, is South

18 deg. 26 min. Eaſterly, that is, S. S. E. 4 deg 4 min. Southerly.

- 2. For the Ship's true Way, or compound Motion.

As the Sine of the Defi &ion ſ - DAB 18 deg. 26 min. —0.5ooo

To the Current DB2 Miles - —o,301 I

So Radius, , - * *

To the true Motion –AD 6 tº—— —o.8ol I

So the Ship's Compound Motion is 6 ſº. Miles hourly, that is 6;

Miles almoſt. - -

5.4 Ship ſailºſºft 5 days together, by the Log,725 Mile : but there is a Current

all this while ſetting to the Southward, 1 ; Miles an Hour: I demand how

ſhe bath ſailed, and how far 3

The Current ſetting 1 # Mile an Hour, ſets in 5 days 180 Miles:

Therefore, -

Astheſimple Motion— —AB72; Miles-— ——7.1397 -
Is to the Current

*So is Radius - -

To the Tangent of Defle&ion t.--DAB 13 deg. $7 min- —9.39;e

- - Fºr the Diſtance.

—DB 18o Miles- –2.2553

as Sine complihe Defleaionſ. DAB is deg. 57 min. o.o 13o

Is to the finiple Motion AB 727 Miles———2.8603

So is Radius - -

the compound Motion AD 747 Miles— —2.8733

the Ship's true way is Weſt ſoutherly 13 deg. 57 min, or South

ſterly 76 deg, 3 min. 747 Miles.

Ship ſail, Weſt 5 days together, by the Log. 725 Miles, in a Current

*ſetting to the Southwards, and then finds that ſhe bath altered her Latitude

* 3 Degrees; I demand the Mºtion of the Current,the true Rhomb, and true

*ay of the Ship 2

This Queſtion differethlittle from the former; for ſeeing the Diffe

... ºf Latitude is 3 deg. themotion of the Current is 180 Miles; ſo

-

*:::: g"ºn the Ship's ſimple motion, and the motion of the Current
efore, dºc. *†
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7. A ship in 6 Hoar, ſails from a certain Cape or Head land South, 3c Miles

#. by the Login a Current ſetting Eaſterly; and then obſerving the ſame Cape,

£e find that it bears N.N.W. I demand how faſt that Current ſets, and how

far ſhe hath ſailed?

As let a Ship ſail from A towards B South 30 Miles; but by meansof

the Current ſhe is driven more Eaſterly, namely to D ; from whence

ſetting the Cape A, it is found to bear N.N.W. And ſeeing the Current

ſets from Btowards D Eaſterly ; therefore the Angle of Reflection BDA

is 6 Points,that is 67 deg. 30 min. Here then is demanded the Diſtance

AD, and the drift of the Current in that time BD.

As the Sine of the Angle of Deflectionſ. BDA 67 d. 30 min.— .og44

To the ſimple Motion of the Ship AB 30 Miles —1.477t

So the Sine of the Angle of Deflectionſ, DAB 22 d. 30 min−9.5736

To the Motion of the Current BD 12:3: —1.085;

And further,

As the Sine of the Angle of Reflectionsſ BDA 67d, 30 m.— .o;44

Tothe Diſtance run by the Log AB 30 miles,<-—1.477;

So is Radius,

To the compound Motion of the Ship AD 32 tº: -1.511;

And thus we find that Current to ſet 12 1:3, that is near 12: Miles.

in 6 Hours, and the Diſtance run to be 32 # Miles almoſt.

That the thing may be better conceived, we will uſe two or three

Examples more familiar and obvious to every Man's Experience; yet

grounded upon the ſame Principles and Reaſons.

8. Admit that Tulis-ſtairs bear from Billingſgate-ſtairs South-weſt ſoutherly, º

namely, South-weſterly 40 Degrees, and be diffant 8o Poles; and ſuppºſe ..."

the Tide of Ebb to run there Eaſtward 2.É Miles an Hour, and that apar .

of Oars rºwing 4: Miles an Hour, would go freight over from the fift to

the ſºlds, how ſhall the row over; namely, upon what Degree or Point of

the Compaſs, and how far ſhall they row to get ibither,and in what time z

A - > *.

- * * Het A repreſent Billis ſgate ſtairs, D 7. it-ſtairs AE th
- - 2 e ſi

Motion of the Boat, #. Motion of###, then is '";
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Angle of Defle&tion, E the Angle of Incidence, D the Anglo of Re. -

fleåtion, 130 deg. or 5o deg ... • -

As the ſimple motion of the Boat--AE 4 ; miles –9.34679

Is to the motion pf theTide—DE 2 miles -o.39794

So the Sine of Reflection - Ds ſodeg— —9.88428

To the Sine of Befle&ion As 23 deg. 3 min−9.6289?

Thus then the Poſition from A to D, being South-Weſterly 40 deg.

and the Angle of Defle&tion A 23. deg 3. min, the Poſition from A to:

wards E, is South-weſterly 63 deg. 3 min. that is, W.S.W. Southerly :

And ſo muſt thoſe Oars row to go ſtreight over.

** Secondly, For the Diſtance AE.

From the Angle of Reflection

| Subtract the Angle of Deflečtion—-

And there reſts the Angle of Incidence

As the Sine of Incidence. —ſE26 deg. 57 min-- 3.34370

To the true Diſtance —AD 8o Poles, -1.90309

So the Sine of Refle&tion ſD 50 deg. oo min———9.8842;

To the ſimple motion— AE 135 tº Poles—-2.13104

- Laſtly, for the Time. -

Seeing 329 Poles make a mile, and they row 4 ; miles an hour, it is

x440 Poles in an Hour; ſo the proportionis, -

As the ſimple hourly motion ——1440

To the ſimple motion before found—— 135 ºf

D 50 deg. •o min.

6.8416

-2, I 3 Io

A 23 deg. of min.

E 26 deg. 57 min.

So is an hour in minutes; namely,– 60 min.— --1.778 r

} To the Time required in minutes—— ; 1:— —o.7507

--- And ſo long will they be rowing over. -

9. But ſuppoſe they row harder, to go a ſhorter cut; namely; to go South-weſt

by Weſt : How faş muſt they row to go freight over, and bow far, and

in what time 2 – -

Then ſeeing the Poſition from A to D is South-weſterly 40 deg.

d Southweſt by Weſt is South-weſterly 56 deg. 15 min.therefore the

le of Deflection at A, is 16 deg. 15 min. the Angle of Refle&tion D

pre, 5o deg. oo min. the Angle of Incidence E is 33 deg. 45 min.

e Sine ofÉ... **ś

emotion of the Tide —DE 2 # miles
——o.39794

16 deg. 15 min.--— .;; 311

he Sine of the Angle ofRefle&tion D $o deg. c min, -9.88425

°, the ſimple hourly motion of the Boat AE 6, #3– —o 83; ſo

..º.ºch is the hourly motion of the Boat, namely, 6,33; miles in

*

- - - 2.º— - t - -

,-

——

*
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º - . Secondly, for the ſimple Motion. . . . . *

As the Sine of incidence f. E 33 deg. 45 min. o,255.26

Is to the true Diſtance. AD 8o Poles 1.90309

So is the Sine of Reflečtion f D 5o deg. oo min. 9.88425

To the ſimple Motion AE I to ºr Poles 2.9426o

Thus it appears they muſt row 1 io+. Poles to get over.

Lºfty, fºr the Time.

The hourly Motion before found 6 +44, reduced - *

into Poles, is * - 2.190+

• As the ſimple hourly motion 2 I go . 6.65956

Is in proportion to an hour, or 60 min. 1.77815

* So is the ſimple motion before found 11c3+ 2.0426o

To the time required 3++ min. Toºgo.gi

And ſo long they will be rowing over.

io. But admit a Sculler rowing 3 miles an hour, would croſs ſtreight over at

the ſame time, upon what Point muſt he row, and how far, to get thither,
and in what time will he do it *

Firſt, for the Angle of Poſition.

As the hourly motion of the Boat A E 3 miles 9.52288

To the Sine of Reflection D.ſ. 50 deg. 9.88425

So is the hourly motion of the Stream DE 2 : min. O.39794

To the Sine of Defiedion Aſ 39 deg, 40 min. 9.83507:

Now ſeeing the Poſition from Billingsgate to Tuli, ſtairs, namely,

from A to D, is by ſuppoſition to the Weſtwards of the South 4o deg. - *

and the Angle of Deilećtion A is here found to be 39 deg. 40 min. *

therefore the Poſition from A to E is from the South to the Weſtwards

79 deg. 40 min. which is W.and by S. and almoſt 1 deg. Weſterly,and

- - ſo muſt that Sculler row to go ſtreight over. . .

º - Secondly, for the Dijiance AE. deg, min.

- From the Angle of Reflection ... D

Subtracting the Angle of Defle&ion A

There reſts the Angle of Incidence E.

As the Sine of Incidence ſ, E. To deg: 20 min. -

To the true Diſtance AD 89 Poles -

So is the Sine of Reflečtion ſ. D 50 deg. oo min.

To the ſimple Motion A E 341 - Poles 2.53358

And thus it appears, that though the Diſtance of the two places be

but 30 Poles, yet, if according to the Queſtion, he rows but after
r - R 3 miles
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a miles an hour, and the Stream ſet after 2 + miles an hour, then he

muſt row 341 ++ Poles, to go ſtreight over.

- Lºftly, for the Time.

Three miles are 690 Poles; ſay then,

As the ſimple hourly Motion 960 7.ol 773

To the ſimple Motion before found 341+ 2.533.58

So is an hour in minutes, namely 6o Iſlin. 1.77815

To the Time required in minutes 21++ I.32.946

And thus it appears, that the time requiſite to row over, rowing 3

miles an hour, is 2 1 +4+ minutes; whereas we found before, that

rowing there 4+ miles an hour,they might row over in 53+r minutes,

which is little more than a fourth part of the Time.

There might be other, and that great variety of Queſtions of this

nature propoſed and reſolved, many of good uſe in Pračtice,which the

Watermen, by daily experience without other Rules, are able to gueſs

at ſomething nearly, ſufficing for their occaſions: My intent in theſe

eſpecially, is to explicate the compound Motion of a Ship, or other

Veſſel, ſailing or rowing where there is a Current; whichby ſuch fa

miliar Examples may ſeem more evident. I cannotinſiſt upon them

by reaſon of my other occaſions, nor ſpend that time in theſe here

handled, which elſe I ſhould have done; whence if any defeót or miſt

take ſhould ariſe, if the Reader be pleaſed to give me friendly notice of

it, 1 ſhall as thankfully accept it, and reform it. Wepurpoſe next a

Queſtion at Sea, which let be this.

11. There is a Current at Sea, ſetting Eaſt 12 miles in 24 hours, a ship

fails in the time from a certain Port Weſt South Weſt ſix days ; and

then returning thence, and ſailing North Eaſt and by Worth 3. days,

falls with the Port from whence ſhe firſt departed: I demand what her

Dead Reckoning was outwards, and what back again, and how far abeſ?

two Perts were aſunder, and upon what Point of the Compaſs f

Yo F. E.

As, let tle Current ſet from E t -

Port ,
- - - owards D, and let the firſt

***, the ſecond F, and is the Cºutºrºbºnd":

-

-

!

º

|--—

repre

--
º

|

- *º|
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repreſented by A E, and the Courſe homeward by DA, &c.

And foraſmuch as DE, is an Eaſt and Weſt Line, and AE Weſt

South Weſt, therefore the Angle at F is 22 deg. 30 min, and by the

like reaſon,the Angle at D is 123 deg. 40 min, or 56 deg. 15 min, and

the Angle at A.33 deg 45 min, and ED, being the ſetting of the

Current for 9 days, is io9 miles.

Firſ; then, fºr the Dead Reckoning outward, namely, A.E.

As the Sine of the Angle at Aſ. 33 deg 45 min. .255.26

To the Line DE 108 miles 2.O3342

So is the Sine of the Angle Df 56 deg. 15 min. 9.91985

To the Line AE 74 +4 miles 2.2O853

Thus AE his Dead Reckoning outwards is 161+:.

Secondly, for AD.

As the Sine of the Angle DAE ſ. 33 deg 45 min. .255.26

Is to the Line DE 108 miles 2.93.342.

- So is the Sine of the Angle DEAſ. 22 deg. 30 min. 9.58284

| To the Line AD 74+ miles 1.87152

Which 74 ++ miles is the Dead Reckoning homewards.

Thirdly, for the Angle DAF or DFA.

The ſide AD is found 74++ miles.

- The ſide DF for three days is 36 miles.

The Sum of both is 1 Io:r.
Their difference is . 38++. f

The Sum of the Angles DAF and DFA 56 deg. 15 min:

`... The half Sum is 28 deg. 74 min.

- - - - - The Proportion.

- As the Sum of their ſides--- 11 or $. 7.957c3

º Is to their difference 38 ++. 1.58.433

So is the Tangent of 28 deg. of: 9.727O6

To the Tangent of 1o d. 32 min. 9,26932

º ” Which added together, make the Angle DFA 38 deg. 394. . .

- And ſeeing the Rhomb from F to D is Eaſt, and the Angle DF,

38 deg.39 min. ; ; therefore the Rhomb from F to A is to the Nor;
wards of the Eaſt 38 deg. 39 min. ; ; that is, N.E. by E, almoſt half

point Northerly , which is the Rhombfromthe ſecond Port to the firſ

Laffy, fºr AF rhe Diſtance of theſe two Ports.

ſ As the Sine of the Angie DFA f 38 deg. 39 + .29434 Wºº

To the Dead Reckoning -

homºcº àrds ACŞ74 + 2 miles 1,8715?

- R a - So

--
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So is the Sine of the Angle D'ſ 56 deg. 14 min. 9,91985 -

To the diſtance A F 994+ miles 1,995.71 !

Thus the true diſtance of thoſe two Ports is 99 miles, and ſome- º

what more. .
- - - - -

Sundry other Queſtions of like nature might be propoſed, which to
him that well underſtandeth theſe, will not be difficult. . A

Theſe Principles a little enlarged, may further with a few Experi

ments be applied in the diſcovery of ſome Myſteries in compound Mo

tion, not yet divulged, tho much endeavoured by ſundry famous Men

in ſeveral parts of Europe ; but theſe we ſhall not touch at preſent.

12. To find where there is a Current at Sea; alſ, which way.

*. it ſets, and how faſt.

This may be done by comparing the Reckonings outwards with the

Reckonings homewards, whereof we ſhall give an Example or two. |

Firſt,Admita Ship ſail from a certain Port,by one or ſeveral Rhombs

or Diſtances, till ſhe arrive at the ſecond, and there find, reckoning by

Courſe and Diſtance, that ſhe is more Southerly than the Port from º

which ſhe departed by 541 Miles, and more Weſterly by 145 Miles:

But by his Reckoning homewards, when he arrives again at the firſt -

Place, he finds himſelf to the Northwards of the ſecond 541 Miles, as

before,and to the Eaſtwards 305 Miles. Now ſuppoſing he was 3 days -

outward Bound, and 5 days homewards Bound, I would know which :

way the Current ſets,and how faſt; Here,becauſethe Eaſterly Diſtance

homewards is greater than the Weſterly Diſtance outwards, therefore

from the Eaſterly Diſtance 305 miles, ſubtract the Weſterly Diſtance

145 miles, the Remaider being 160 miles, is the motion ofthe Current

to the Weſtwards.

And thus it appeaas, that the Current ſets to the Weſtwards, 16o

miles in 8 days, that is 20 miles a day, or ; of a mile every hour.

Example 2. Admit a Ship ſail from the Summer-Iſlands, by ſeveral

hombs and Diſtances, till ſhe arrive at Cape Cod in New England,

amely, from the Eaſt part of Summer-Iſlands, (the Variation being
owed) firſt North 20 miles, and then N. N.W. 150 miles, the ſº:

ond day N. by W. 183 miles, the third day North go miles, the

ourthday North-Eaſt 88 miles, and ſo arrive at Cape Cod. Then by

heſe Courſes and Diſtances we may gather by the foregoing Tablé,

that Cape Cod ſhºuld by this Reckoning be to the Northwards 437

miles, and to the Weſtwards 30 miles, as here appears. -

North

Adºl
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Eaſt. Weſt.

North 20 Miles

North North-weſt I So Miles —- -— 57 4

North by Weſt 180 Miles—a. |35. I

| North 9o Miles --—--

North Eaſt 88 Miles—--| 62 2 |– |62 2.
-

528 Miles 487 3 622 92 5. -

62 2

3O 3

t \ - -

Now ſuppoſe ſhe ſail back again from Cape Cod towards the Summer-Iſlands, the firſt

* day S.S.W. 133 Miles, the ſecond day S.S. w; 160 Miles, the third days, by w.133

Miles, the fourth day South 140 Miles, the fifth day Eaſt 11o Miles, and ſo ſhe come

again to the Eaſt part of the Summer-Iſlands. -

º - North.|South. Eaff, Wºff.

South W. 150 Miles - —|| 38.6- 57.4

South S. W. 160 Miles———-liA7.8)—- 61.3

South by W. 130 Miles—---|--|127.5-– 25.3

South 14o Miles
--i-,-- 140,or—-

| | Eaſt 11o Miles -- ––|Tºllo.o.T

- - 690 Miles– 354. Clºod I44.O

* 1: rºo º f

s - sº

Theſe Courſes and Diſtances make, as here appeareth, the Summer-Iſlands to be to , º,

the Southwards of Cape Cod 354 Miles, and to the weſtwards 30 Miles. "

Therefore by this laſt Reckoning back again, Cape Cod ſhould be to the Northwards

of the Summer-Iſlands 554 Miles, and to the Eaſtwards 34 Miles, whereas by the former

Reckoning outwards 30 Miles; ſo that the difference of theſe two Reckonings outwards

and back again, is 67 Miles Northerly, and 64 Miles Eaſterly; which ſheweththa

the Current in that time,namely,in nine days, hath ſet to the Northwards 67 Miles, an

to the Eaſtwards 64 Miles; that it, North Eaſt a little Northerly, 93 Miles, as by t

foregoing Table doth appear, which is lo; Miles every day.
And what we have here done by the Tables, might have been done (as the for

going Problems) by the Dočirine of Plain Triangler.

Note, That where the Author meutions Summer-Iſlands, it is the ſame as Bermudº."

F.I.N I S.
-



_ºf3.
sº *5.

º



º

º RA -

º N K. ſ/ -

*-

-

S.

z -

Zº - - -

w w

-

º
-

-

-

*

- .

* * - - - - A -

*- -
-

- - *
- -

-

: ... Place this in the Rundle, Pº-J -

S.ºSº- - 3. ** : S. * , *A*S. * - **T -

.* Yº º, -sºº'ss **

(, , , , wisex” ºss sº *-

Oyºssºsºs v.



T

º º - / z ---

-

--~~. -- -



I

z

- º\r-—- -

2.7 ºz,
^

- 4.

sº

Ž-2' r K . .2. 2.

- 2. ºf -

: f - “. ºf /

-- - - : a

•. _* 2

- 2 / -

-- º,// 2^ -

º zz º

S., - ---****“...

~




	Front Cover
	. . . - -- ...
	  ...
	26 - Cut Sea-mah’s ºactice, ...
	º 1ło ...
	. ...
	: ...
	S2 || 1 o Deg. S2] 1 o Deg. Sz. ...
	: ...

