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B To the Reader:
HE Circut of the Earth and Sea (asthe Circumference of everyCir-
i N cle) contains 360 Degrees, by whick Degrees the Diftances thereon
- are meafured, /» that the Knowledg of the Quantity of fuch 8 De-
. grecsn our known Meafures s a fundament al Principle in Cofmography evd
Navigation, « upes whighds groundedthe Reckoning of the Skip’s way, or
. Diftance run. For_though &Maviner, being in b Veyage on the vafl Ocean,
lath forsetimes three things te certify kim where ke s, and bow to fhape bia
. Cour[s to bis defired Port, nanzly, bis Latituds, Courfe, and Diftance ; and
Jowsetimes & Yoursh,namely, fome near conjeSure of bis Lamgisude by the K ari-
ationor otherwifes yaaf:,mim:(a in clofe Weasher )be bath natbing bus his
" Cenrfe and Difance ; otherwhile enly bis Latitude and Dift ance in bis chicf
 Guide in falling in with bis mtended Pors. Iknow it is ufual to allow near
Fathomsor 413 Feet to a Knos ; and [o many of thafe Knots as run out in balf
" & minnte, fo many miles thyy accoun the Ship's way te be in an'bour. And.
if in balf & minuse [he run 41} Fest, then in 60 minntcs or an boury fhe
- runs 5000 Feet 5 andtbus they accesmt 5000 Englifls Feet, or 1000 Paces,
20 be a mile, and 60 of thafe milss to be a degree, [uch as the whale Gircume
. ference in any great Circle s 360, Bus bew is this known to be truc ? )I‘{;t be
“anfwered, thas is is knowm to be fo by experience ; shen I wonld know fursher
. by what Experiment this was foundto be fo7 where, and by whom mads ¢ I
- prefsthis fo muck'the rather, becaufe 1 am per[wadedwe bave at this day as
many excelent Navigators in this Kingdom,and as great Voydges performed,
: “ any other place inthe World ; and I [honld be glad to bewr of the ex-
| : persmental Refoiution of this Problem by fome of them, thost mere but in run-
- ming 8or-10 degrees néar the Maridian: for [o I donbs not bws that which I -
. - -bwve bere wrissen thereof, would receive farther Confirmation, -and -better
’ . Emsertasmment,, than baply it will now, being [o much Kifferent from the com-
= amen Opipion s and the Arts of Navigation and Cofmography, wox/d be
DN -mnch more perfeced in & (bort time, For ons Ervor(as a frguit[d Motber ) i
: - eftentimes the canfs of mere’,  andthe remeving of onc 4s the occafion of re-
i' mi%rozhm, c{pmidly when they do-mutnally [uppors one anotber.  As we
', fhall kere [hew how the Erver in the Projeition and ufe of the common Sca-
Chart, ss {30#:4 by this Erver of wccounting enly 300000 of oar Feet to a
Dagres ; endshis inlike fort upheld bybas, [o thas they will ftand or fall
sagother. And fimely that bad fallm leng fince being fo manifeftly convinced,
-Bf 4t lond not been upheld by this, For the confuting of thas (I mean the con-
-mon Sca-Chart) # was [ufficient o know that she Earte and Sea make one
" T Ay | Sphericel



- To the Reader.
erical Body. Bt in difpreving and reBifying this, it is neceffary to kow

r?frcowr‘wbj is the ,%:mrgt; of that S, hcri'g'l Body. And te thc:?nd ifwu
‘neceffary to make a fenfible application of owy known Meafures to adeterminate
part of the whole, that fo the quantity of that determined Part being known,
‘and th¢ Proportion thereof to the wholt, the quantity of the whole might alfo
be difcovered. Andthis I bave endeavonred in the Experiment following,
which if I bad not bandied [o exaitly in all Poims as fome would defire, (that
requiring more Time and Charge than I conld v#;{}m) yet I doubt ot bus - :
it will be found that I bave come verynear the Truth. Some baply will cenfure - -
me, for beingmy [elf at the expence t0 make [uck an Experiment. But [ wad
s frugal in st as 1 could, adding Pasns and Induftry te fave Expence ;, I' came
wp in ten or eleven days, and'bad other neceffary occafions tolead me from one
. place to the other, and didthis as a thing falling oppertuncly in my way : Bue -
indeed, as in al) other parts-of Learning, fo sn the Masbematicks, efpeciallyin - -
their Application, or middle Matbematicks,(as fome call them zeit is meceffary -
with Speculationyto join altual and expersment al Practices , the former being - -
empty and uncertain withost thefe.. - It istrue, that the Matlemasicks afford
large Fields of delightful Speculations, whereina man »%g;’t:nlkfar with . -
much pleafiere © Bat if from fo many fair Flowers be bring bome no Honeyor .~~~
from [wch large Ficlds no Sheavess 1 mean, sf be bring ot thofe Speculations . N
10 fime ufeful Pralices, neither bimfelf nor others mre like to receive much - :
Frust by them.  But this indeed cannot be effelted without mere labonr and
difficulty s yea fometimes it requires mechanical and bodsly Extercifes, which
fome eftcem 100 meanand unwortky to ftoop-umte. But for mine own part, I ac-
knowledg to have bad my Living and Maintenance by the Muthernaticks,
and not by Speculasion only,but rather b{’my Prattice therein, and therefore
alfo T defire what in me lies t0 make them frussful to my folf -and others,
and to that end bave [pemt.in fome pmzyd parts of the Matbematicks, near- -
- a6 much timo and means in experimenti-Pralbicessmd Conclufions asinthe -

Spaculations.. Mereoveryconfidering shas shis paricujar Experiment was prov
pofed above 30 Years fincey by our Country-man Mr. Edward Wright; o -
mvite fome 10 the Trial of it, «+ a thing which be would bave done bimfelf,
if be bad found fuch furtberance und oppertunisy as be defiredywhich it feems -
he did siot, nor any sther fince that time< - Rather vhian fo noble-wnd neceffury
a Problem fheald longer reft-anvefolved, I toak the spportnuity offersd; hoping
st.smay be an occafion to whet on forns obbers to do she like,  This with fome o~
ther things which I5onceived 1o bewaming in the Pradice.of Navigation,
1 beve bundied in 1his snfaing Tremife, which.I consmmend 5o _;v:?:vmdb :
Acceprance.. . Farewel, .- S0 L T T T0e e
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CHAP. L '

The common Opinion ’toutbinig the ompé‘ﬁ of the Earth, anil
" Quantity of a Degree if the fame.

"9 T is acommon received Opinion in England, (and the'like isin
other places)that allowing sof our Englifh Fect toa Geometrical
Pace, a thoufand of thofe Paces'make an Jralian Mile, and 60 of.
thofe Miles in any-great Circle,upon the Spherical Surface of the.

Earrh and'Sea, make a'Degree : and thus it is fuppoled, thata De-
gree contains 60 Miles, or 60000 Paces, or 300000 of opr Englifh
Feet,and by fuch Milesdo Marinersin theirVoyages by Sea keep their

. .Reckonings. And becaufe the whole Circumference of a Circleis 360 -

degrees,therefore the Compafs of theEarth,according to this opinion,
fhould be2 1600 fuch /¢ «lsan Miles, or 2 1600000 Paces, or 108000000
of our Englifh Feet. Whence this opinion came, or upon what Expe-
riment it fhould be grounded,I cannot certainly fay : It may feem to be

taken, or rather miftaken;from Prelemy, who faith, there are 500 §ra-" ~
_dinmsin adegree ; the fame was before affirmed by Marénus Tyriws,of
- whom P# fpeakingin the 1 1¢h Chap. of his firft Book of Geogra-

phy, hath thele words, Sedsn hec quogne reile [entit, partem unam quals e
off Circulns maximus tricentorum fexaginta, quingenta in térva confbitu- .
_ere Stadiay id enim confeffis dimenfionibus conforum exiitit. Now a
- Stadiwm, not only -amongft the Gresks, but a3 appears by Herodetms,
amongft all 'other Nations of A4fs, and in Egyps, did confift of oo
Feet, or 100 Orgays, anOrgay containing 6 Feat, or 4 Cubits, as our
' ¥athom doth s the fame alfo is teftified by Swides amd others : SODtbat a

/-
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 was fomething greater than ours, the Alexandries muft needs be much

2 - CheSeaman’ Puetice:
Degree containing 500 Stadiams,and every Stadinm 600 Feet,it follows .
thet 2 muft contain 300000 Feet, cxadtly sgreeing in numbes
with the common received Opinion in Brglemd; which therefore may
feem to be hence derived, and would alfo receive much Confirmation

- hereby, (be being an Author of fuch approved Credit) if it could be

approved that our Englifk Feet were exattly equal to the Egyptiun or
Alexandryian Fect, witcre Prolomy wrose. _O&i&m bé{l’“ y

_thatfo nrany of their Fect make a Depree i will follow; that if gutr:nbee’

sreater., there be fewer of them contained in a Degree ; if lefler (asun-

dly they are) there muft be more of them contained ina degree,
- Philander, in his Commentary upon the third Chapter of the third.
Book of Fitruvins, hath exp the Quantity of the antient Romer

* Foot,where (by a competent allowance for the fhrinking of the Paper,

being printed wet) it may probably be gathered that it was fomethi
longer than our Englifh Foot. But the Alexandrianand Egyptian Foot
was much greater : for, according to Hero Mecharmicus, § Alexandrian
Feet were equal to 6 Reman Feet : fecing then the antient Rewan Foot
greater than ours.So that whereas Prolomy faith,there are 500 Stadiumg
inaDegree; and, as we have thewed, a Sradium did confift of éco
Feet, thefe being Egypsan or Alexandrian Fect, as it is moft probable,
being the Place where Prolomy lived; there muft be a far greater
nember of our Feet in a Stadium, and fo in a Degree ; whence it is
evident, that there is no {ufficient footing for this common Opinion in
the Aflertion of Prolemy. e , , -
Neither doth the Practice and Experiment of Mariners in their
Voyages at Sea proveit ;- for there is no Reckoning or Experiment a¢ -

" Sea fet down byany (that ] havefeen) toconfirmit. And tho it be -

troe, that in failing between two Places that lie near to one and the |
fame Pacallel,shey ground their Reckoning chiefly upon this Suppofiti-

~on, that 300900 of ow Englifh Feet makea Degree, yetcanthey fel-

dam or never by thefe Reckopiags difcern theErrorthe rather for that
they bave been, and for the moft part.ave fill kept upon the plain of
common Ses-Chars, which makes-a Degree in any Parallel equal to a
Degree in the EquinoQial, and fo makes a Begree in any Parallel to -
contais 300000 keet ;- And it istrue, that in fame Paralle]l a Pegree.
deth contain only 300080 of our Englifh Feet:; pamely, abeut that
Parallel whi;&i‘s m 35 deg, (:s‘ we_‘% ﬁxrﬁe&ﬂé&: he‘;cayftér)
near unto w. vet pnpapl our Ealtern ‘eftera Voyages -
Besn neade, And thus, tho this Opinion of 300000 Fect in @ DegiEea
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-und the Projection of the common, Chare, be both erroneous ; yet, be-
« - _taufe the Error of the one doth fbmewhat falve the other,they could ot
- “befo eafily difcern'd by Experience only. ‘
This Opinion of 300000 Englifh Feet to a Degree, may feem alfo
~ . to be fomething confirmed by an Obfervation made by our Ceuntry-
- man Mr. Edward Wright, upon Mount Edgcomb near Plimotb, of the
. Semidiameter of the Earth, which he hath fet down in his Book, Of
the Correction of Errors in Navigation, Chap. 1. wher¢he finds the
* Semidiameter to be 1831262 1 of our Englith Feec: whence it may be
. - gathered, that ina Degree of a great Circle of the Earth, there thould
| not be full out 3coo00 of our Feer. But the way by him then ufed,
| ~, tho’ it was very fit for the end whereunto he there applies it, namely;
i " to find the dipping or depreffion of the apparent Herizon bencatk the
- true, according to the Height of the Eye above the Water; yet will
* it eafily be granted te be no exalt way for finding the Semidiameter,
and confequently the Circumference of the Earth, or the Quantity of a
Degree on the fame ;, and fo he fays there,that he ufed that way,becanfe
he wanted opportunity to putin practice a more exact way.Wherefoﬁ‘
- for the farther fatisfaCtion: of my felf and others in this Point, ai
. chiefly for the neceffary ufe it hath in the Practice of Navigation, I'have’
magde the Experiment following, that fo the Q_u;mtit‘ge of a Degree, and
- of the whole Compafs of the Earth, might at leaft-wile be nearly known .
“.  in our Englifh Meafures. . _ o

S

CHAP I

An Experiment rsade for finding the Qmmm of & Degree, and
B Jo of the Circamference of the Earth ‘and Sea in our kuown
© ' Meafures. 2 S '

Aving occafion to be in the City of York about the beginning of:
| uney Anno 1635, | made there feveral Obtervations of the Me.
| -gidian.Alitude of the Sun,the laft of which wasmade the 1 1¢h of Fune
* " the Sky wasevery of thofe days fomething overcaft at Noon, ‘yet not fo
much but that an Obfervation might be made to a near Scamtling : And
becaufe the laft of thefe Obfervations is moft fit for the preient Occafion,’
~and that day was as clear as any of the bther, we will here efpecially

. makeufeof that, beingas followeth. - . - . g

‘. S
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~ Upon the 1 1th of June 1635, I made an Obferyation. ngar the mid-

dle of the C ity of Tork,- of the Meridian Altitude of the Sun, by an Arch. '
of a Sextant of more than § Foot Semidiameter, and found the appa- ~ '
rent Altirude of the Sun that day at Noon to be 59 deg. 33 min,

| had alfo formerly upon the 11th of Fune, A.no 1633, oblervedin
the City of London, near the Tower, the apparent Meridian Akitude”
of the Sun, and found the fametobe62deg. 1 min. = = .

. And feeing the Sun’s Declination upon the 11th day of Fure, 1635,
. and upon the s 1th day of Fure, 1633, wasoneand the fame, withour
-apy fenfible difference ; and becaule thefe Altitudes differ but little, we-
fhall not need to make any alceration or allowance, in refpet of Decli-
nation, Refralion, or Parallax: Wherefore {ubtraQing the leffer-ap.
- parent Altitude; namely 59deg. 33min. from the greater 62 deg. v

min. there remains 2 deg. 28 min. which is the difference of Latitude of:
thefe two Cities, namely, of Londonand York. .. . | -
. Alio by theaforefaid Obfervation made in York, it appears that the
Latitude-of that City is 53 deg. §8 min almoft. = -
~ But to our purpofe : Coming at that time from thence to London, 1
fursher found by Meafure, that the Parallel of Tork is from the Paratlet
of London 9149 Chains; every Chain being 6 Poles, and every Pole
16% of our Englith Feet'; tharis, every Chain 99 Feet. (Afeer what
munner 1 found this to be fo, we fhall further exprefs hereafter :) But
thus, aslfay, 1 found that York is more Northerly than London by.-
9149 Chains: And before we have noted that thefe two Places differ in. -
Lacitude 2 deg. 28 min. thereforeit follews, that 2 deg 28 min. of
. the Meridian of the Farth and Sea, is equal to 9149 Clrmins. And if
accordingly we would know how many of thefe Cha}ins are contained
in 1 Deg. we may find that by the Rule of Proportion, firft reducing

- -

the Degrees into Minutes, and then fay, . , :

If the- difference of Latitude— - 148 co. ar.7.82974.
give fuch a aumber of Chains,—— - 9149 3.96137
Then 1 Degree, that is —mw——~——=——  60———1.77315§
gives of fuch (hains - 3709 3.56926

and {omewhat more, namely,.§ Feet, which reduced into Feet, make

- 367196 thatis, 367200 Feet in a Degree, lacking 4 Feet, which.
here we regard not. : _ : o ~
Thus then according to.this Experiment it is evident, that one de-

gree of a great Circle meafured od the Earth,is near 36720aFeet,which: -

in our Poles of 163 Feet, is 22254 Polés, apd about ome M;ih a:fd

- - . e
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théfe reduced Intg Furlongs, dt 40 Poles to the Furlong, make §56
Furlongs and 14 Poles: And laftly, thefe reduced itto our Englifh
Miles, of 8 Furlongs to a Mile, make 69 Miles, and ¢ Furlongs 14

" Poles, that is 693 Miles and 14 Poles in a Degree.

 And hence, according to the moft approved Hypothefis of tixe Sphe-

" ricity of this Terfeftrial Globe, -we'may find -the Compafs of it as fofe
- loweth. -But firft you may note, that we fpeak not here of the Com-

pafs of the Earth'in any Parallel, or leffer Circle defcribed upon any

fide thereof, (‘that being various according to the different diftance of

thofe Circles from their:Polés) -but of the Compafs taken in the middle
or greateft thicknefs of the Globe ; namely, -in any greac Circle, fuch
a's divide the whole Globe into rwo equal parts, of which kind are the
Equinoctial and all Meridians, &-c. this being properly the Perimeter or
Compaf: of a Spheerical Body. - ST o
- Now feeinga Degree is the 360 part of the Circumference of a Cir
cle, (for anyCircumference being divided attually, or by fuppofition,
into 360 equal parts, thofe partsare called Degrees) if we can find.

how many Feet, Paces, Miles, or othér known Meafures, are contained
in dhe of thofe Degrees, then fhall we eafily conclude how many of the
~fame known Meafures are contained in the whole Circumference: But

By the former Experiment we find, that in one Degrte of a great Circle
on the Spherical Superficics of the Earth, there is comtain’d 367200
Feet; therefore itis evident, that 360 times 367200 Feet is the Com-
pafs of the whole ; wherefore multiplying 367200 by 360, -the Pro.
duct is 182192000 Feet, which reduced into Poles, is 8011636 : And
thefe reduced into Rurlongs, are 200296 Furlongs 36 Poles. And laft.

. ly, thefe reduced into Miles, are. 25036 Englifh Miles, and fomewhat

more, for the Circuit of the Earthand Sea. =~ ‘
If fur‘ther, -we defirethe Diameter and Semidiatneter of the Earth:

| Forafmuch as i is proved by Archimedes, that the Proportion of the
Circumference of a Circle-is the Diameter thereof almoft, as 22075

Therefore by the Rule'of ' Proportion, as 22 to-7, fo is the Circumfe-
rence of thie Edrth to the Diameter thereof: So that multiplying the

Circumferénce of the Earth, nameby'132192000 Feet by 7, and di-

‘viding the Produc, namely 924344000 by 22, the Quotient, -riamely

. 4206109 1,- is the Diameter of the Earth in Feet; the half whereof,

namely 21030545 Feet, is the Semfidinmeter of the fame, being
~ 21 Millicns of Feet, and fomewhat more ; thele reduced into Englith
Miles, as before we did the Circumference, fthew the Diameter of the'

- Earth to be 7966 Miles, and fomewhidt more, and the Semidiameter

’

-B 2 - 3983.
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* 3983. Andthus we havé the Circumference,. Dismeter, and Semi.  _ ,
* diameter of the Earth, ag alfo the Quantity of a Degree of the fame 3
Circumference, in known Meafures of Feet, Furlongs and Miles, cs-c. ',
There are only twothiags here which may feem doubtful ; namely,the -~
Experiment it felf, and the Hypothefis of the Sphericity of this Terre-
firial Globe, .con(iiting of the Easth and Sea; for thefe.being admitted,

- the Meafures thence deduced, ‘as before, will neceffarily follow.

Now touching the Experiment ; [ confe(s, that to.have made it fa.
exactas.were requifite, and in all Points, fo as I fhall fhew in the
Chapter following, would have required much mare Time snd Ex.
pence than mine Ability wquld reach unto: Yer having made Obferva-
tion-at Tork , as aforefaid, | meafuired (for the moft parr) the Way from
thence to Lowdon ;: and: where- I meafured not, 1 paced, (whereint -
through Cuftom, ‘1 ufually come very near the Tmth{ obferving all the, ,
way as.I,came with a Circumferentor all the principal Angles of Pofiri-.-
an, or Windings of the. Way, (‘wirth convenieat. allowance for other,
lefler Windings, Afcents and Defcents) and thefe I laid not down bya. -

. ProtraCtor after the .ufual manner,but framed a Table much more exact, -
~and fit for- this purpofe, as we fhall after fhew 5 fo that 1 may affirm.the,.
* Experiment to be near.the Trath. o c
"Fouching the Hypothefis,. that the.Earth and Sea make one Spherical:
ar reund Body, it is generally agreed upon by all the principal Philo-

{epkers, Aftronomers, Geographers, and Nayigators, Ancient and

Madern: Some Reafons demeonflrative for the Confirmation thereof
may be thefe,. - . - ) '

 Firft, The Eclipfes, efpecially of the Moon, which are-caufed by.
* the fhddow of the Body of. the Earth, being interpofed between: the,

Sun and the Moon :” And forafmuch as this fhadow doth fall upon the:
Moon always, aiid, upon every fide circular, and foappearsto us; itis. .
menifeft by the Opticks, that the Earth, frem,whence .it proceeds, is.
a.Spherjcal.Body. - . R - .

_ Secandly, Likewife the Eclipfes of the Sun, which-are caufed by the-
Interpofition of the Moon between the Sun, and. thofe places where it,
appeass eclipfed; 1 fay, it cquld.net be determined whep, and in what,
place-fuchan Eclipfe- thould appear, and -where not, if the Form of the.
Earth were not known ; - Bus feeing the-places where {uch Eclipfes hap -

n,, and-where not, may be, anﬁ are ulually -determined, and: that.

o this ground, That.the,Surface of the_EartK'isgSphe:icaL it is thence

fa ragifedito-be a. Truth, : . C L

- Rhirdly,, The Suny Moony, and Stars;, do rife and far; and are upgne
. [N ' : T . the: -

~



0 4 =
‘ ‘ ' ' ' s

’ . . @he &a-man’s pzamt‘. - 7
the_Meridian fooner <o thofe that are refident-in the Eaftern parts, than
to others more Weilterly, and that in a proportion anfwerable to the -
Roundnefs of the Earth, as the Planets and Stars are upon our Meridian

. at London foener by almoft 4 Hours, than they are to thofe that in.
" habit the Summer-1fiands, and the Confines of Zirgiria and New-En-
- gland : Andfain Eaft-India, and other Eafiern Regions, the Sun and:
- Stars are foener upon-their Meridian than upon ours; which is manifeft
to be fo, :as by other reafons, {o.efpecially by the Eclipfes of the Moon <.
For an Eclipfe of the Moon hath not in it felf any diverfity of Titne, -
being at-one and the fame inftanr without refpect of places ; yet becaufe
_ in the-Eaftern partsthe Day is begun, and it may be far fpent before it,
~ begia in places far Wefterly, therefore fuch an Eclipfe may -appear to.
the Eaftern Inhabitants toward the end of the Night, which rto the.
__Weftern. appears in the beginning or middle of the fame Night with*
" them; and fo the Difference will be mere or lefs, according to the dif-
ferent Diftance of thofe places in Longitude.
Fourthly, Furthermore we fee, that going or failing to the Nortli-

wards, we have the Arcick Fole and Northern Stars more elevated, and: ‘

- the Antartick Poleand Southern Stars more deprefled, the:Elevation
Northerly increafing-equally with the' Depreffion Southerly, and either-

- of them proportional te the Diftances which-we go ;' The like happens -

in going tothe Southwards.. Befides, the Oblique Afcenfions, Delcen-

fions, Occultations, Emerfions, and Amplitudes of rifing and fetting of

the Sunand Stars in every f{everal Lasitude, agreeable to the Hypothefis

of the Earths Sphericity.  All which could nat be fo, if the Earth' were

of any other than of a Spherical.Form. . L

Fifthly, So if we ftand upon the Sea-fhore, and fée a Ship far off -

- under Sail, making towards the Land, at firt we fee only the Top-fails-
_or higheft parts, and withal.do maniféftly behold the Convex Superfi- -
- cies of the Sea, as it were raifed and interpofing it {clf between our Sight.

and the Hull, or lower parts of the Ship,_till fhe approacheth nearer, .

and this uniformly every ways alike, and proportienably to the feveral -
: Igiﬁantgcs;‘ which doth evideatly demonftrate the. Spherical Roundaefs -
E 't I’CO~ . . . .. . DA

.~ Sixthly and laftly, (to add no more) The Navigations of thefe latter: -
times make ir apparent, thofe efpecially that have begen maade round.

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

Sir Krancss Drakey .and Mr. Thomas Candifh ,. both which feverally-

" failing fromour Coafts to the Weft-Indies, and pafling the Straits: of -
Magellagy’ continued their Courfe Weflerly, till they came into thofe -
o c N parts,. - .
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- 'Parts, which aré from us to the Eaf'ward, namely, to the Eaft-Indies,
. and fo failed ftill Weftward till they came te Cape bon Efperance, and
thence returried into Englarid: Ha faited about the whole Tcrre.
ftrial Globe, they found nothing by their Obfervations or Reckonings
" diffonant from the uniform Sphericicy thereof in all its parcs. T hac they |
c¢ame fhort in the number of Days, one, or reckoned the time of their
Ablence lefs by one Day and a Night than they which remained ac
-Home, this further confirms the thingin hand. = - ) :
- yet whillt we fpeak here of the Roundnefs of the Earthand.Sea, we
- intend it not fo ftriCtly as if it were a thing tumed round without any
" Inequality to its Superficies; ‘but'as'a Bowl or Ball, though it hath
fome Dult or fmall grains ‘of Sand cleaving therero, may ftill. be faid ro '
.beround. So, though the Land, Hills, and Mountains, befcmewhat
raifed above the Spherical Superficies of the Sea ; and if there fhould be
- alfo fome Valleys or Bottoms more deprefled ; “yet feeing the greateft
of thefe Inequalities, have {carce any fenfible proportion to the whole,
we mdy well affirm the whole tobe round. -~ - -
The Relations made of the prodigious Height of fome Mountains, as
-to be 60 or 70 Miles high, if it be underftood of their perpendicular or
dire¢theight, are fabulous; the Mount 4t/as is recorded by fome of the- .
Ancients, to reach up almoft to the Moor,- and to be as ic were a Pillar -
for the Heavens to reft upon, being meafured Geometrically by Erae- -
toft henes, the Perpendicotar, or upright Height from the-Top thereof to
the Valleys beneath, was found not to exceed 10 Stadiums, - which of
our Englifh Meafure is little more than a Mile and a Quarter,a Stadium
not much differing from our Furlong ; and the like might be thewed of :
others. L ' ” o :
~ Bu if we admit the higheft Mountain to rife perpendicularly above " i
_the Spherical Saperficies of the Sea 2 Miles ; yet feeing the Diameter or t
whole Thicknefs of the Earth is,as we have before thewed,7966 Miles,
this Exorbitancy or difference of 2 Milesis of {mall moment ; yea, if
there were any Mountain 8 Miles in height upright, yet this compared
~ with the whole Thicknefs of the Earth, is lictle more than one thou-
fand part thereof; therefore we may conclude, that this Terreftrial
Glcbe, confilting of theEarth and Sea, is Spherical. We come in the
next place to fhew, by what way of mesfyring we found the Parallel of
Tork to be diftant from the Parallel of London 9149 Chains. And fo
lfwv;d the Diftance of the Parallels of two places may be exatly mea-
ured. . ’ ’ . .

1 ; - [
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A moft exalt way for finding the Quantity of the Diameter and
- Circumference of the Earthy and Sea, anaof a Degrez on the
‘. , Jame, - . B :
i Do the more fully fer down the Way-of making this Experiment,
I ‘that {o I may give occafion td any who areé fo nobly minded for a
publick Good, as to be at that Charge'to make 4 farther and more
. exacttrial thereof. Now then, the beft and perfe@eft way is, to ob-
. {erve fo exa@ily as may be the Summer SolRtitial Alritudes of the Son at
* two. Places fo far diftant afunder, and lying{o -near North and South °
~ each from other, with fo dire¢t and fair a Way-betwixt them as conve-
- niently may be chofen:. Suppofe for Example, Cbriff-Church and Ber-

- wick, or fome ether.Plage in the fartheft parts of Scor/and ; for the fur-,

. ther thefe two Places are each from other, the more perfecily may this.
bufinefs be performed. Then meafureas trgly asis poifible, and-fet
down ‘in a Book all the way between thofe two Places, with all the-

. Windings, Afcentsand .Defcenss that are.therein, whereby with the:
help of the enfuing Table, you may eafily and exactly find how much
the one Placeis more Southerly than the other. For this purpofe the

. plain Table isnot the fictelt Ioftrument, but rather a Theodoljre or Pe.

" raffor, orf{ome other of that kind;- obierving diligently the Variation
- of theNeedle. The Chaih may be Poles long, or rather 100 Feer,

y and the Table fitted accordingly (‘but the Table following is for. Polas): -

| <f it fhould be much longer, it would betoo heavy. -~

. TheHigh-waysare commonly crooked ; yet becaule of {undry Ob.

,facles and [mpediments which are incident out of the Way,and becaufe

| . . aMancannot certainly at firft diret himfelf the neareft and beft way to

‘ the Place intended, it would be expgdient to meafure the diftance as

- aforefaid ; firft in the High-ways leading froin the one to the other, gnd.
then in the neareft and beft way that could be chofen between them
and {o if any notable Error happen in the one, it may be difcover'd and

*amended in the other.  The form which | obferved in fetting down the:
Meafures and Angles, was according to this Example, A

. Deg.

. -



. 1o . QYeSea-man’s Practice, . 0 - - }

~

[ Deg. | Diftances.| North.  South. Eaﬁ. 1 Wep.
© T US.E. 31 MM~ | :

e

s ‘ l . o ‘ ‘ o :
. ’S.‘E. 20 ittt _ . ; R
) 'is:ﬁ.\t3‘ l"l.m"lz: -
- . B ‘ . o ‘ ”
S.E. '3i s , . | :

o
Ce ]S.W. 2

"S-E« s[’mﬂﬂ'?

- ' Tt isto be underftood, That the Table here * following, was before
calculated 2o ferve inftead of 8 Protratior for a Circumferentor, or
other graduated [nftrument, and for a Chain of 3 Poles, which for the
moft part | ufe;; yet it may be very well applied to a Chain of 6 Poles,
(asin this bufinefs it was) reckoning every.Chainto be two, &c. . And
thus for every ten'Chains, of 6 Poles o a Chain, I make two firokes,
fignifying 2 Changes, or 20 Chains, and if there be any. odd Chaigs,
for thofe [ fet a Figure in arother Line next below ; and if moreover
any odd Poles, whether one or.two, for thofe I fet another Figurein
a third Line below. . S ] -
Thus the lat Entrance before-going, being S. E. § Degrees,
f- tih#HHe— fignifies that the Line upor which I went, was from the - ‘
P N . : '

—

South part of the Meridian to the Eaftwards, moking- an Angle with
- the Meridian of 5 deg. the o ftrokes fignifie 9 Changes, or go Chains ; -
the Figure 'q fignifiech 5 Chains; and Figure 2 two Poles. So that
ftisto be read thus, South-Eafterly, ¢ Degrees, g'Changes, 5 Chains,
‘and 2 Poles; and the likeis to be underftood of thereft. But for the
moft part, having liberty of Ground,: I end the Meafure of every Line,
either-with a whole number of Changes, or at leaft of Chains. :
And thus proceeding all day, towards.the Evening, or when ele I
" have time convenient, I reduce ail thefe Diftances, upon what Lines or
Anglcs foever they be; to Diftances North er South, Eaftor Weit, as
. here appéareth. : o ) »
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" the firft £628 Poles, fox the falt _Figmauz be cut off, beingufedin the

Chs Sea-man’s Paadice, o

f ~ Deg. | Difanaes. | Noreh.| South, rE'izj?"._ West.|
- 1 2971]4545 '
5.E. g1 .o ‘ _ 571(154
. - | iR o 2819|1026
S. E. 20 gutpe—[ 16y:} 616
o : 016y |.062
[s.E g3/t &1 |_2921) 675}
SE 13 HHHHS 17541 494} . L
HHH— 1299- | of@
SW. 2 - e 206901 23¢ )
o DN -] ©I49} ox3
SE. 5|~ -} ©020{ oe3
R ‘
Chains. ~ ,7 162864578 o52
| 2 . o] sz
" Poles. | 1715 | 16286'4526]

We will explain the laft, and (o the reft n{ay.caﬁl be underftood ;

. S.E. § deg. —tHHrt— ¢. 2. Here becaufe [ 'have $. E. the Numbers

taken out of the Table muft be put in the Columns entituled Soxtd and:

- Eaf. Then in the Table under 5 deg. 1 look for g Changes, and find
- againft it 2690, and in the adjacent Columns under the mplement

thereof 235 5 and becaufe S, E. 5 deg. is lefs than 45 deg. that is nearer
to the South than to the -Eaft, I put into the Colama enticuled Sowrh

" 2690, and in that entituled Eaff 235 ; then again in the fime Tabular
* Column under 5 deg. I find againft § Chains (cutting off 'a Figure, be-

caufe 5§ Chains is bat the tenth part of ¢ Changes) 149 to be put in

-~ the South Column, asd x‘% for the Eaft Columo.

a
_ Laftly, againft 2 Poles I find for the South Columa a0, and forthe
Eaft2 ,y’an ‘the like s to be underftood of all the reft. :o" SR
Now fppofing thislat to be a Place, whofe Diftance and Situation
from the fisft is required ; Ifum up che Columns feverally, and of the
North and South Columns fubtraét the. lefler from the greater, and {o
of the Eaft and Weft Columns; and fo it will appear how. muck North.
or South, and how much Eaft or Weft the haft: Place isfram thefirft, -
As in this Example, we find the firft Plage tobe to the Southwards of

)

. Table
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Table only for the more exa@nefs, ormay be made a Frafion, andfo
itis 1628 & Poles; likewife the laft place 1s to the Eaftwards of the
firft 452 :¢ Poles; and thus I proceed all the way. o
“Now touching the Angles of Afcent and Defcent of Hills and Valleys ;
to have obferved them exa&ly, would have required more Time and -
Charge than Icould of my felf beftow, yet I made allowance for fuch
of them as wereof moft moment : he that would obfervethemall, may
cither make 2 or 3 Columns more, or keep an account of them apauby . .
themfelves. ‘Bucif he intend no farther ufe of them, but to find the
nearelt Diftance, he need not fet them down, but make allowance for
them. on the Ground, keeping his Diftances entire without Fra&ions,

', - As, admit I obfervethe Afcent from a Valley to the Brow of 2 Hilk

tobe 14deg. abave the Level or Horizontal Line, and that meafurirg,
1 find the diltance tobe 3o Poled: 1 turn to the Table,and under 14 deg.
and againft 1o Chains, 1 find 2911,and 726, fhewing that the Levelop -
horizontal, Diftance frem my Station to _that brow is only 29 ;13 Poles,, -
and that the height of that Brow above the Level line is 7,35 Potes: Bue
finding thus, that the Hypotherufal being 30, the Bafe or fevel Line is

. bat 29 1, that is, lef by 5325 becaufe 1 would avoid this Fra&ion, F

~ add tothe end ofthe forefaid meafure of 30 Poles upon the Level line,
8 of a Pole, and then 1 may account my felf diftant from the place in
the Valley where I made Obfervation 30 Poles in a Level or Horizon-- |
tal Line, and fo fer down the diftance without a Fra&ion: Thelike is
to be underftood of all othee Afcents and Defcents. - <

Here followesh the Table.

.._\.’._.3."89 d. z.,,d(klg_s__d_’.'g d[87d|4 4d}86d |y 4|85 d]|.
£{ 300| §| g00| 10| 300| xy| 299] 2r| 299| 26|:
2] 600! 10| 6@0’|: 21| 6oof 31| §99] 42| 598! g2}
‘31 900} 15| go0 | 31| 899| 46| 598} 63| 896|. 79
4)1280] 2c'1200| 42(1198| 62 1158) 84 1195 | ros}.
s{1gool 26|r500 | §37\1498] 78/1497] fos | 1494 131
6]18c0| 3xi1799 | 6411798| 193117967 12611794} 157
7)2100 | 3713099 |- 74 {2097| rto|2o95 | 147 | 2093 | 183
8l2400| 422398 8412397] 124]2394 | 168 {2391 | 209,
9f2700| 47[26981" 95 (2696} 14012694 | 189 |2690 | 23|
tol3000| §2/2998 | 10§ 2996} 15712993 | 2102989 | 262
x|} -x0f oo| "10{ o] 10 ol 10 1} Io b &
2| 20 oc| 20/. » 20] -1} 20' 1 zof 2
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. b for two Changes twice fo much,

) - &Pe oca-man’s fraaice,
The Stru&ure of the Table is from.this Ground s

17

- _ As Radins isin proportion to the Diftanceof two places meafured in
their Rhomb ; fo is the Sine of the Complement of that Rhomb, to

" the difference of the Latituds of che two places.

And fo is the Sine of the Rhomb, to the diftance of the Meridiads of
thofe two Places. As, admit I meafure Southi-Eafterly 20 deg. 31 Poles,
haere then the Rhomb upon which I meafare, making wich the Meridi

an an Angle of 20 deg. 1fay,
AsRadius is in proportion

- tothe Diftance meafured, 300 Poles ; S
So is the Sine Complement the Rhomb, S.E. 20 deg————9.97299
" to the Difference of Latitude 281 ;3 feré, ——~—~——2.45011

Whereby it appears, that the Diftance of the Parallels of thefe two
g:;:‘:s is 281 ¢3¢ Poles; or that the place whereto I meafure; is more
herly than the place from whence | meafured by 281 (2% Poles.

Now for the diftance of their Meridisns fay.,.
As Rodim isin proportion -

247712

thatis §6 15

to the Diftance ‘meafured 300 Poles, -
* So i the Sine of the Rhomb S. E. 20 deg.- —9.§340%
. totheir Diftance in Longitude roa (3¢ 201417,
And thus1 find the place whereunto I meafured, is'  (Ch. Poes
more Eafterly than the place from which I meafured, . |— 3 —{
. by ro2 ;2 Polés, and fomewhat more. Amdinlike | * 2 6.!3 .'
- fort may be found all the other numbers exprefled in- - | . ¥ % Ead
this Table ; but having thus found for every deg, to 3 o4 ‘z b
* 45 deg: two Numbers, the reft may be deduced fronr -4'~l 2701
“them, asin this Example: goo-Poles at three Poles. |5 142951
_tothe Chain, is 100 Chains, orten Changes; find-. | 6 169.14
‘ing that in ten Changes upon this degree,the difference, | 7 197-33
Southerly is 281,3 Poles, it muft- be for five Chan- 8 324.52
- ges, which is juft half fomuch by almoft 1413 apd. 9 253.7%
for one Change, whichis a tenth part, 28 2 feré, and 10 281.92

2.47712

T

m ’ ' ) )
' .
- . . . < - e

for three Changes thrice fo much, shacis; the fum of the two former,

namely 84,,%, andfo by Addition only you may find the reft, asih this’

Table, which I fhall need to profecute so further. And chusyon may:
‘make it to the hundred or thoufand parts of a Pole; but this for ords-
aary occafions,for which it was. at firlt intended, may faffice. And ac-
: : e U conding

- ¢
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accotding to this Example, - it will be eafy to frame ths itké Tatne fura -

Chain of any other fize, or for any other Meafure which youufe. -
It miy be obje@ed, Thar howfoever this Rule holds true in Plain Tri-
_angles, yet the ‘Triangles here ufed are neither Plain nor Spherical ;
fora Plain Triangle is made of thres right Lines, a Spherical of three

Arches of great Circles: But in this the three fides are of feveral kinds ; .

namely, one fide is an Arch of the Meridian, and fo of a great Circle;
another an Arch of a Parallel, and fo of a lefler Circle ; the third fide,
or Hypothenufal, being the Rhomb, is no Arch of a Ciscle, but a Seg-
ment of an Helifpherical Line. . L . :

But I anfwer, That netwithftanding this may be fpeculatively con-
ceived, and fo demonftrated to be no Plain Triangle; yet in fo fmall
Diftances as thefe which here we ufe, there can be no fenfible, norféarce
any numerable Difference.  Yea, the diftance between two Parallels by

the Rhomb and Diftance given' (being the thing hére chiefly aimed at)

is very exa&ly found by this Rule, as before we have fhewed, and as is

more fully demoafirated by Mr. Weighe, in the Twelfth Chapter of his
Book, Of ¢be Correction of Errors in Navigatitn s Whence we may con-

clude, that the parts of the Meridian colle&ed by this Table according
.to the Rhombs and Diftances, as we have before fhewed, de give the true

Meafase of the Segment of that Meridian intercepted between the Pa- ~

raligls of the two Places propofed.

‘CHAP IV. -

* Of the Dr:ﬁrencé of Longitude, Po/‘ition,: and Diftance of York- .

and London : Ard how the Maps of England may bythis Ex-
periment be reformed, efpecially in the Latitude of Places.

Gome next to fpeak of the Eafterly and Wefterly ‘Diﬂancés,
'V - Bathered as before is fhewed by thefe Tables, and to find

_ thereby the Difference of Longitude : and of this we will -
give an Example in the forefaid Experiment ; whereby we find that

the Diftance in Longitude, or the'Eaft and Weft Diftance between Zurk

wd Londn, is near 14000 Poles, London being fo much more Eaft-

“Té‘.’ than Yirk. And before we have found that in a Degree of the Me-
ridian, and confequently in a Degree of the Equinoctial, there is near

~ s
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3709y} Chains, at 6 Poles to the Chain; and thefe 54000 Poles con-

- verted into fuch Chains, are 2333%.

Which 23334 Chains, for finding the Difference of Longitude, are
not to be reckoned in the Parallel of Fork,, that teing 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 ’gz »
le

deg.- 45 min. Now tofind what difference of Longitude is anfwera
to this 2333 Chains in the Parallel of 52 deg. 45 min, -

As Radius is in proportion -

to Sine Compl. the Latitude fc. §2 deg. 45 min. 978197

So in the Meafure of @ Degree in the- EquinoCtial 3709;1  3.56927
to the Meafure of a Degree in- that Parallel 22451 3.35124

And thus we find that in the Parallel, whofe Latitude is 2 deg.
45 min, there are 2249+ Chains an{wering to a Degree, whereby it
appears that the Difference of Longitude between York and London, is
more than one Degree. And to find how much more, fay again by

* the Rule of Proportion,. :

As the Meafure of a Degree 22452

Co. Ar——6.64876

. is to a Degree in fecands, 3600 - —3.55630
So is the Meafure given, 2333} - 3.36797 -
. to the Number of feconds, 3741 , ~3.57303

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

"' London doth differ in Longitude from Tork 1 deg. 2. min. 21 fec. being
~ {o much more Eafterly. :

‘Thus having the Difference of -Lat’ffude,as alfo the Difference 6f Lon-

. gitude between thefe two places, we may (according to the fecond.
. Problem of failing by Afercazor’s Chart) find the Rhomb from Lowdon

to Tork to be 14 deg. 20 min. from the North to the Weftward ; that

is,North and by Weft 3 deg. 5 min Wefterly, and the Diftance in that

. Rhomb 9442 Chains.  But their diftance in the High-way, by-reafon

of the crookednefs and uneveanefs of it, was more by’about,an_cighth

- parr.

" And the like might be done for other immediate places BétWeen thefe;.

_ but affecting brevity, we pafs that over, as not much pertinent to our
purpofe ; only exprefling the Latitude$ of fome of the principal

D : - As

prefent

’

of them, as followeth,

Y
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* ' As the Latitude of York, We find to be — 53 §8
© Doncafter jem—e— ' . . '$3 32
. Newark upon Tvent - — 53 5 -
Grantham, i _ — 52 5a
" Stamford,— ' - 52 38 -
" EHuntingt 0ny ———= . “ 52 19
Royfon, P o
. Ware,= ' 2 St 48
- London,: a— — 1 30

We further noted in this Experiment, that howfoever the N ﬁmber

of Miles between Ware and London, arealmoft the fame by Eftimation
that they are by meafure; yet all the way befides from Tork to Ware,a

meafured Mile cenfifting of 320 Poles, is but three quarters of a Mile,

as the Miles lie by Eftimation or common Account ; fo that every where .

* (for.the moft part)three Miles by Eftimation make four meafured Miles;

- fomewhat more, a5 we have before fhewed ; {o of our common eflima--

- . Upon thefe grounds the whole Map of this Kingdom might be much-
redlified, efpecially in the Latitude of Places ; for tho’ we cannot hence

and a min. or the 6oth paj
them both. - Se that look how much a meafyred Mile is lefs than &

min. fo much, or fomewhat more, isa Mile by Eimation greater than

a min, for as there is contained in a Degree of meafured Miles 694 and

ted Miles, there are contained about §14 in a Degree.

determine certainly the Latitudes of any other places befides thofe which

~ were in the way, oratdeaft in fight as we came up, (the principal of
" which we have before noted ;)- yet we may nearly conjeture the Lati-

tudes of moft parts of England, by their Diftances and Pofitions from
thefe : But thefe things being befides our fcope and purpofe in this place,
we fhall only compare the Latitude of fome principal Places,_ probably

© gathered from this Experiment, with the Latirudes of the fame place,

as they are fet down by Mr. Speed in his Geographical Delcription of
England, that fuch as pleafe to examine both in any Particulars, may
knaw to which they may more fafely lean.” .

. Canterbury

reof a deg. is almoft in the middle between '
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- T Latitad, | Latit, by |- . Latitad, | Laoc, by
by this | Mr.Sp. | : by this | * Mr. Sp.
Exper. | Map. - Exper. | Map.
D. M.|D. M,| D. M.|D. M.

Canterbury |§x 17|51 20| - |Northampon\sa 14|52 36
(Chichefter 50 48|50 §IT Huntington | 52 19|52 44|
* 7 |Guilford §T 1251 22 Stamford s2 38)53 o4 -
(Winchefler | g1 o3 §1 11| |Leicefter - 52..49| 53 06
Dorchefler | g0 40.| 50 44 Lincolr - 153 141535 50
~ |Excefler |50 43 50 48| . 'Newark up-

ells 51 12|51, 22| - |onlremt |g3 og|§3 .38
'?:kabury st ogfst 12|. Nortingham |53 oolg3 32}
Reading  |§1 28[51 42| |Derby - |52 ¢8|§3 30

_[London (g1 30|51 4% Stafford 52 52|53 22| °
[Colchefler [sT s8ig2 16 Shrewsbury |52 47143 16] .
Ipfwich 32 o852 30 Chefler §3 16|53 s§2|

|Norwich - |52 42|53 10 Lancaffex 54 10|54 s7|

. [Cambridge |52 12|52 32| (Tork $3 58|54, 44|

Hertfor SI 4952 06 Richmondin |~ _

Bedford 52 08|§2 30| | Torkfhire |54 28|g5 18

Buckinghamt g2- oo| 52 20 King fton up- .

* [Royfton 52 04152 24| - |onHull |53 48|g4 29

Oxford © 1g1 46[52 o2 |Doncafier |53 32|54 12

Gloceter - {51 53|52 32| . |Durkam 54 59]5s \4.2

- |Heretord 52 o752 27 Carlifle 155 @055 §
| [Worcefter (52 14|52 36|  |Newcaftle 5§ ©O3(s6 o1
Warwick, |52 20152 45 Berwick. - 185 §4.1§7 o3 )
. > ’ \ : .

- . Thel atitude of thefe places in the firft Column expreffed are fuchas' -
‘are probably gathered from .this Experiment, But in the fecond Co-
lumn-there are fet down the Latitudes of the {fame places,as they areex-
prefled by Mir. John Speed in his Map of England, fet forth in his Book,

inticuled, The 7heatre of the Empire of Great Britain ; and left there °

. fhould be any Miftake ‘in his Map, I have conferred thefe Latitudes
- thence gathered, with the Latitudes ‘of the fame places, fet down by
+ him in words at large, in his Defcriptions of each feveral County,

- and find them nearly to agree, except in the Latitude of Berwick, -which

. ' - D2 ' : S
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in his Map he makes to be §7deg. 3 min. 'But in_his Hi@oﬁm De-
Alf:r[i‘;ion gf Northumberland, herelates it tobe 5 deg 48min, Which -
laft is much nearer the Truth, but feems not to be his meaning ; be- °

* caufe then he fhould make it mcre Southerly than Newcaffle ; yea,more

Southerly than he dosth Carlifle, which by his Map, end alio by his .

- words in his-Relation of Cumberland, is in the Latitude of 55 deg. 56
min. whereas Berwick is above §o Miles more Northerly. ]
By thefe you may nearly conjeCture the Latitudes of other parts of

Englard, lying in or near the fame Parllel-with any of them: And

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

and the South Coaft of England near Chrift-Church, is little more than

4 deg. not 6 dcg. and more, asfomeofour Maps make it. But thefe - _

-things we muft leave, that we may proceed to that which is principally

~ intended, only we willfirfttouch a little upon the Ufe of the foregoing -

. Table, in plotting and furveying of Land. -

’

R "CHAP V. B

. To delineate she Plot of any Foreft, Park, Common, or other
piece of Ground ; as alfo of Rivers, Harboars, &c. [peedily

andmoft exactly, , . '

' "MYilntent is not here to profecute at large the Plorting ofj’

Grounds, being a thing handled by others, treating of Sur vey-
- #ng: But confidering the ways by them direCted, and by-others pra.
‘Ciled, in delineating or laying down the Diftarices and Angles obferved

by the Circumferentor, Theodolite, Peractor, or other graduated lnftra. .

sment, areby a Prorraifor, and that the Table before-going, or that
which followeth towards the end of this Treatife, ferveth for that and
‘the like purpofes, almoft as {peedily, and-far more exaltly ; 1fhall

crave leave todigrefs a little, te thew the Ufe of it as briefly as I'may.

Therefore paffing over the Method to be ufed in fetting down the
Names of the Grounds, the Tenants, Borderers, and other remarkable
things, leaving every Man in thefe to the ways wherein he'is ac-
cuftomed: You may (as fometimes 1 do) make a Book in along 02avo,
and upon the left fide thereof fet down fuch things as thefe before men..

‘tioned, referving every right fide, and dividing them by ruled Lines

into ix Columns, as hereafter following appeareth, —

" And
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- 7 Chdnges, .1 fet down in the Eaft
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And having taken and fet down your Notes in the Field on the left

fides or pages of your Bpok, you may in the Evening, or next Mornin,
I;efore y%zggo out, ,or'whe;x elfe your Occafions will ’permit, fet dowg

~

- inthe firft Columns on the right fide, how many degrees the Lines up-~ -
_ on which you have traverfed, are diftant from the North or South part
_of the Meridian towards the Eaft or Weft; and in the fecond Columns

the quantity of the fame Lines, in Changes, Chains, and fingle Poles,

- and parts of Poles. -

‘As in this Figure; {uppofe the Line from A to B to be direGtly Ea&;,
7 Changes, that is, 7 times 30 Poles, or 210 Poles. From B to

’ .

C to the Eaftwards of the South 35 deg. g Changes, and 1 Chain ; from -

Cto D tothe Weftwards of the South 32 deg.§ Changes,and 4 Chains ;
from D to E to the Weltwards of the South 8o deg. 10 Changes ; from -
E toF to the Eaftwards of the North 35 deg. 6 Changes, 3 Chains, ard
twothirds of a Pole; and laltly, fromF to A, the place where I firfk

began, tothe Weftwards of the North, o. deﬁ. § Changes, 3 Chains, -

2} Poles.- All thefe I exprefs i the, firlf and fecond Columns on the
right fide, as hereafter following appeareth. o

“Which done, [ take the Table, and find there the Northing and
Southing, Eafting or Wefting anfwering to thefe Degrees and Di-
ftances, and fet them down accordin ly. As for the ﬁrﬁ, being Eaft:
lumn 210 Poles with a (i)yghe;
' ’ ehin

" - - .

S
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behind. jt. “For the fecond, being Sonth-Eeft 35 deg: Ifind in'the .
- Table for 5 Changes 1228, to be et in the South Column, and 860 -

for the Eaft Column ; alfo upon the fame degree for 1 Chain, 2 {for the

~ South Column, and 1% for the Eaft Column ; ‘and fo I proceed with all

the reft, tilll have finithed, oo '

North, | South. | Eaff. | Weft.

. Degrecs. | Diftance,
Eaft. "'fﬁf'l.ﬂ?-o _ " 2100 )
- {South.ealt, 35 HiH— xgzzg ‘o860 ||
, N Y 0017
South-weft, 32 HH g | 0795 i
o - 02 |- " 0064
. « O . p .
\SNOUCl:wC:, 8o HHH;!; - | 052_1~. 9 - 2954'»' |‘
orth-ealty 351 ply | 1474 1032
oo N ;02 oo74 | op25
"~ "3 ooo§ . 0pO4
N&rd:-weﬁ, o9 . . l4§1 R I 0234 |
\ . i o089 . ( oorg | - -
23l ougs ] A
N ) .-; . N ?:,. . B
3148 | 3148 | 4065 | 4065 ‘

-

- And being thus’retirned to my firft Station, I{um up feverally thefe :
four Columns of North, South, Eaft and Weft; and finding that the {
Sum of the North Column is equal o that of rhe South, and the Sum .4
of the Baft.is equal to that of the Weft, I conclude the whole Work |
to betruly performed ; whereasif there had "been any differeace, it - ‘
had fkewed an Error ; and if thas Difference had been great, it had '
-+ been neceffary to examine the Work again, and fo to correctit. ‘
It is ufual 10 add together all the Angles, and alfo ro multiply two
‘sight Angles, or. 180 deg. by thenumber.of Angles lacking two; and
if the Sum of the Angles added together, be equal to this product, the
Work is though to be true: -As here, if we add the Inclinations and
Reclinations of thefe Lines in this Figure , the Sum is 710 deg. or
. cight right Angles; and if we multiply two right Angles by 4 (be--
o o o0 , caufe

. \ S
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* your Inftrument is divided; and number thé Degrees as they are there .
‘numbred 3 which done, number them alfo from the North and South

The Sea-man’s Hractice, 35

caufe here are fix Angles) the Produé is alfo eight right Angles. Bur

the other by the Sums of the Columns, is a moft abfolate way for cxa- -
mining the Truth of your Work, 4nd to be preferred before any other -

that Tknow. . = o L
It may feem vety laborious to fet down every Station in this manner,

* but one thatis alittle exercifed init, may, as|takeit, (forI neverob-

ferved the time exatly) fet down 40 or 5o Stations in this manner;

within the fpace of an Hour, or thereabouts. ~ But I fhould advife that
it be done by two Men, having each a Table for that purpofe, to avoid

- all Miftakes.

1f your Inftrument give not the Angle with the Meridian exprefly,
yet it may ealily be gathered thence ; or elfe you may divide a Circle as.

4

part of the Meridian roward the Eaft and Weft,{o fhall you eafily know -

the Angle of any Degree with the Meridian, .

Now to proceed, thefe Meafufes may be fet down ina Plot feveral
ways.  As firft, confidering. which way:the Ground lies, I take a
Point for my firftStation, {o as the whole may fall conveniently within
the Plot, ‘which let be the Point‘A, by which Point [ draw a Meridian

and Parajlel, namely two right Lines interfeCting ofie .another at right ~

Angles ; whereoflet N.S. be the Meridian runping North 3ud Seuth,

and E. W, the Parallel running Eaft -and Wefk: This done, 1 look to+ )

the North and South Columns, and there, ficft in the South Column,
and againft the third Station, I-find 1253, that is, 125,2 Poles; this

" Het'in the Meridian from A to the Seurhwards, and mark the Point:

with the Figure 8 5 then in the South Column agaiaft the fourth Sta-
tion, I find 1374, Which]{et inthe Meridian from 3 to0 4; alfo aggin®k.

againft the fixth Station, [find inthe North Column-1553, which I fet
inthe Meridian from ¢ to 6 5 alfo againft the feventh, Station, which is

. the fame with the firft, 1find 1595, whichIfet in the Meridian from 6,

and it fallsupon A, which isthe firR Station. Aad thus have [ done. = -

with the Sonth and North Columns.

i

*." the firft Station 1 find a1, which L fet in the Meridian from 4to§. JThen. ~
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Inlike fort I exprefs the Meafiires in the Eaft and WefkColumns in |
the Parallel E. W.. As finding firft in the Eaft Colamn 2100, I fetit” -
down from A to the Eaftwards, and it extends.to- B, where 1 fet 2,

nifying my fecond Station; I find next in the Eaft Colurn 877,
which [ fet down in that Parallel from 2to3; next in the Weft Co-
lumn 859, which I fet in that Parallel.from 3 to 4, and fo I proceed

~with the reft. And having thus fer down the Meafures in the Meridiap
and Parallel, we havealfo, as it falls out in this Example, two Stations .
“expre{s’d, namely, A and B ; now for the third, I take in the Parallel

with my Compafles the diftance A 3, and fetting one foot in. the Meri-
dian at 3, I ftrike an Arch near C; alfo taking in the Meridian the di-
ftance A 3, and fizing oae Foot in the Parallel at 3, 1 crofs the forefaid
Arch near G, the interfeCtion of thefe two Arches is the Point C, re-
prefenting the third Station, : ‘ ‘

~In like fort I proceed to find the Points DEF, for the fourth, fifth
and fixch Stations ; then drawing Lines, namely, from the firft Station

A to the fecond B, and from the fecond to the third C, & we fhall -

defcribe the Figure required, ABCDEF. :

_Otherwife, whereas here you add and fubtrad the feveral Diftances .
of South and North, asalfo of Eaft and Weft, by your Compafles, you

may

N
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* may with a little more pains add and fubftraé them by the Pen,which

is the better way. _ : '
As having fet down in the Meridian the Southerly Diftance of the

third Station 1253, T add thereto 1374, which is againft the fourth -

Station, the Sun is 2627, the Southerly Diftance of the fourth Sta-

" tion,which Ifet in the Meridian from A to0 4. Again, to this ] add sar,
.~ fo have I 3148, the Soucherly Diftance of the fifth Station A 5> from

which fubftracting 1553, the Northerly Diftance fet againft the fixth
Station, there remains 1595, which is the Southecly Diftance of the
fixth Station, to be_fet in the Msridiap from A to 6. ' Laftly from this,
abating the Northerly Diftance of che firlt Scation from the Sixth,

* which I find there’alfo to be 1595, there remains o, thewing that I

am retyrned co the fame Parallel, or Eaft and Weft Liae, in which a¢
firft I began. And in like fort, you may proceed with the Eaft and
Weft Columns, and then by the interfe&ion of two Arches, find every
Station as before. , Co ~
Ocher’ ways might be prefcribed, which will not be hard to find of
your {elf.. -Andas we'may thus lay devin any irregular right-lined Fi-
gure far moreezadtly than by the Protragter :” So when icis laid down
after this manner, wemay caft up the 4res or {vperficial Quantity of it
very exquifidy : Yea, if chere thould be a Plot drawn (according to
the Anglesand Diftances heregiven) after che ufiual manner, by a Scale
1o large, that the Plot fhould be an hundred times (o grear as this ;
could not the Contentthereof be caft up fo exadtly and certainly as it

~ may be here.

But I muft not infift upon thefe thirigs, they may of ‘themfelves. be
conceived, and my Intent is only totouch them, that I be not preven.
ted of Time, and by other Occafions, from. handling thofe things

“which 1 have here more efpecially intended. o
*_“Buat as I havefaid, this Courfe is chiefly to be ufed in plotting large
Grounds, and.there indeed are graduatedy Inftruments efpecially to be
;ﬁ:;‘ 3 for other fmaller Grounds'there is'néne more ft than the Plai
able. ' § . S : : ’

- -
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CHAP. VI
Of the Co}izpéj} of the Earth, and the Ruantity of a Degree,

according to the moft approved Experiments,\ Antient and
Y7 - -

'ALthough the Compafs of the Earth hath been in fome fort " -
obferved by divers of the Antients, yet for fome of them
" we cannot certainly gather what Meafures they ufed ; others ufed -
no Meafure at all, but aflumed the Diftance of Places to be fuch as'i¢
was eltimated by Travellers to be,and likewife the Laticude; therefore
it will be needlefs to infift upon the Examination of their Obfer-
vations : others of them which were taken by meafure, and which we -
txpﬁy upon any good ground reduce to our Mealures, are the© which
ollow. - = . "
Willebrordws  Snellius in his Book, intitaled, Erafofbenes Batavus,
cites Abel Fedas a molt diligent Arabian Geographer, that lived about
the Year of Chrift 1322, who records, that about the Year of Chrift
827, certain Men, skilful in the Mathematicks, did, by the Com- .
mandment of their Prince A/manon, meafure in the Fields of Mefops. -
tamia ( as he gathers ) under one ahd the fame Meridian, from the
North towards the South,/ the quantity of a Degree, and found it to be
- 56 Miles, or fomewhat more. The Quantity of their Mile, according
_ to Alpbraganus, was 4000.Cubits, ar 6occo Feet, whence the Quan.
tity of a Degree fhould be 336000 Feer : but of the length of their
Foot we areeﬁ)mething uncertain ; only they define it to be fo long'as
theextent of 96 Barly Corns laid fide by fide, whereas the Rbynland
Foot, according totrial by him made, is but the extent of 90 Corns
laid in like manner; fo that if there be na inequality in the Grains, then
90 Arabian Feet are equal to 96 Rbywland Feet. But 96 Rbywland
Feet are found to be about 912 Englif Feet ; -therefore allo by the Rule -
of Proportion, 336000 Arabian Feet do make of our Englifh Feet
370222 : So that according to this"Experiment of the Arsbians, a
ﬁegreeﬂubuld contain 370222 of our Ewglifh Feet. And before we -
ave found by the Obfervations taken at- Londen and York , and by the -
diftance of their Parallels meafured, that a Degree contains of our
o Englifl

»»»»»»»  — o 00 "!‘PJ




" the Experiment which I'made only 83 Fect in a Degree,. ;

" she meafure o
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| Englifp Feet 367200, The difference is only'j022 Feet, that is, about

the ;2 part of a Degree, or half a Minute.
He ciies next Albazen the Arabian, whoin. his Book de Crepufeulis,

. declares the Compafs of the Earth to be 24000000 Paces ; fo that pro-
-portionally there muft be in one Degree 66666 3 Paces, thatis, 333333

Arabian Feet. And feeing that 9o Arabian Fect make of our Ewglifh

. Feet99 % ; therefore by the Rule of Proportion 333333 Arabian Feer,

make of our Englifh Feeta367283. So that according to Albazen,
there fhould be in a Degree 367283 of our Englifh Feer, differing from
1]

I have not ftrained thefe numbers to bring them to this nearnefs, they
are the-fame in effe@ which are fct down by Snelliusin his Eratoffbenes
Batavus, who with great Induftry and Judgment hath compared the
Meafures of the Antients, and the Meafures ufed by fiveral Nations in

- thefe times, with the Rbynland Foot. Much lefs, have I ftrained my

own Numbers to draw them up to thefe : But on the contrary, I con-
fefs vponthe fight of his Book, obférving the great Pains and Induftry
which he profefleth himfelf to have beftowed, and which I doubt not
but he did imploy in making his Experiment, and how  he had found

? a Degtee to be much lefs thap mine, as we fhall after
fhew 5 1 began to doubt that I had not'made . fufficient allowance for
the unevennefs of the Ways, and for fome fmall Bendings, fometimes
to the Right-hand, fometimes to the Left, the Obfervation whereof I

- wittingly negle@zd, to fpare Time and Expence. For I did often ob-
- ferve a Mile or two beforeme, fome mark in the High. wagf noting
e

‘the Degree and meafuring to it in the Way, negle®ing to obferve the
intermediate {wervings of the Way, fometimes chree or four Degrees
towards the Right-hand, fymetimes asmuch to.the Lefc ; but making

fuch allowance for that, and for the unevennefs as 1 judged fufficient.

And fome Mcn may think, that the exa@® Obfervation of thefe leffer

things thus negle@ed, and regulated only by Judgment or Conje&are,

might deceive me much: Buc they may confider, That if there be two

‘placesa Mile diftant, that'is, ina right Line_ 320 Poles, if you mea-
{fare fromone of thefe places towards the other, not in that right Line,

but always fwerving from it by an Angle of four. degrees, fometimes
to the Right-hand, fometimes to the Left, till you come to that other
Place ; Ifay, that notwithftandingall thefe (wervings (if there be no-

- thing elfe"to augment the Meafure) it will not amount to 321. "Now

confidering that I had all the Way,as accafion required; made fuch al- -
lowance as feemed convenient, _angﬁ found 367100 Feet in a Degree,
R o Ea  ~ - .before
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before I compared it with the-Meafures taken by any other, ¥ refofved -
not to ‘diminith nor toaugment the Numbors thus arifing by my Ob- -
fervations, Meafures, and Allowances, in refpe@ of the Opinions, '
Obfervations, or Meafures of any other Man, uatil there be made
{ome Experiment more evident and exa& than any yet extant.: Andl
am fomething the more confirmed by the near Agreement of thefe two
Teftimonies beforerecited,both exceeding me a little in the Meafure of
a Degreé. But we cannot confidently reft upon .them,becaufe of that
inequality which may be of Corns or Grains § for theirs may haplybe
-fomething greater or lefler than ours, 4 v
_Both thefe Meafures of a Degree do much exceed the Quantity of &
Degree found by Snellius,but when he compares them with hisown an. -
other way, namely, placing the Barley-Corns fo that they may notdie -
flat, but be fer up edg-wife, and fo by 96 Cornsto make a Foot, and
by fuch Feet to meafurea Degree ; then he'finds that the Quantity of a
egree, according tothe Arabians, is much lefs than by his Experi-
ment it fhould be : but if fomebe laid flat, "and others fec up edg-wife,-,
the Arabian meafure of a Degree will agree with kis, Andf{ohe pro-
poféth this doubr, Whether the 96 Grains, whereofthe Arabian Foot
doth confift, muft lie fac or be fec up edg-wife, or fome of them to lie-
flat,and others fo be fet up edg.wife. But it is moft probable chat they
muft li€ flac,that beingthe Pofition which they are apt unto by Nature 3
they cannox be fet edg-wile without much trouble, efpecially fo many
to%:ther as make the length of a Foot ;' and fo the A4rsbian meafure of
a Degree doth nearly agreeto this of mine. - -
We come next. to hear the determination of Prolomy of Alexandria,
whofe Authority and Credit in thgSolution of thisQueftion, is not \
inferiour to any of ‘the Antients. He affirmsthe Compafs of the
Earth to be 180000 Stadims.and the Quantity of a Degree goo Stadi-
wms ; the fame (as Strabo faith in his fecond Book of Geography) was
before affirmed by Pofidomius. Alle Marigus Tyrias (betore Prolomy)
bad determined the Quantity of a Degree to be oo Stadiums. Prolormy
confirmed it, not fimply from their Relations, but as ic feems from his
own Experience, and that byfome Meafures diligently taken : for in
the eleventh Chapter of the firft Book of his Geography he hath thefe
words ; 8ed i boc quogue refle femtis, partems wnom, qualium eff Circu-
Ins maximus tricentorum [exaginte, quinginta in Terra conflituere Stfa-
dia, id enim confeffis dimmenfionibns confonum exiftis. Allo I 7. cap. §.
ka utpars unma, feu gradus unws  quinginte - contineat Stradis, quemad- . -
modnm ex diligentibus deprebenfun ” eft dimenfimibus; Now a Stadium . |
' : ' ~ . ‘oot |

s
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not only amongl the Greeks, but, as appears by Herodotws, amongft
oll other Nations of Afs, and in Egypr, did confilt of 6op Feet ;
therefore a Degree, according to Prolemy, muft contain gooocooFeet.
But the Egyptian or Afexandrian Foot was much greater than our Foot;
for, as we have before f1id, the antient Roman Foot was greater than
ours, -and the Egyptian Foot was much greater than the Roman : For
it is often teftificd by Hero Mchamicws, that five Al:xandrian Feet

_ make fix Roman Feet. And Mr. Snefins hath very ingenivufly gather-
‘ed, -both from Philander and other ways, that the Rhynland Foot is

equal to the antient Roman Foot ; therefore alfo five Alexandrian Feer

-are equal to fix Rhynland Feet: So that by the Rule of Proportion,
%Ooooo Alexandrian Feet, wiil make of Rhynland Feet 360000, But

by the fize of ‘our Englith Foor, which was fent him from the Iron

Standard in Guild-bell, he finds it to contain but 968 fuch partsas the
‘Rhyn!and contains 1000 : So that 968 Rhynland Feetare equal to100o
Englith Feet, or 121 Rbynland Feet are equal to 125 Englifth Feer.

Therefore alfo by the Rule of Proportion, 36copo Rhynland Feet are -

equal to 371900 of our Englith Feet. Therefore according to Prolomy,
" there are contained in a Degree 371900 of our Erglifh Feer. But by
our fore mentioned Experiment made between Tork and Lemdon, we

find.only 367200 Feet in a Degree, beipg lck than Prolomy's by

4700 Feet, that is, by y; partof a Degree, or 4 of amin. and lictle

more. - . . 4
" Fermeliui, a Mordern Author and Learned Phyfitian, meafuring the
‘Way by the Revolutions of 2 Wheel,and the Latitudes by Obfervation,

" findsin a Degre 68 Italian Miles, and 96 Paces, the Pace which he

«ufed beihg more than § of our Englith Feet. But becaufe he handled -

not the Problem exadly, and is fufpe@ed by Smellins (though1 think
- without caufe) to have grounded his Cenclufion rather upon the Expe-
rimentof the Arabians before fetdown, (wherewith it doth nearly a-
~ gree) than upon his own, we will infift no lenger uponit.
"~ We come in the lalt plice to the Expeiiment of Willbrordus Snellius
a Hollander, made in the Nerberlands about 20 Years paft. We fhall
“not need to recite the Particulars of ir, being excant at large dn his
‘Book before-mentioned : But in conclufion , he: finds in a Degree
342000 Rhynland Feet. Now a Rhynland Foot (as he hath there
fhewed, comparingboth together) is greater than ours, and that in
fuch proportion, as 1oco is to 68 ; (and fo.much; or little more, it
 appears to be by that Model of the Rhynland Foor printed in his Book)
herefore 968 Riyynland Fect muft make: 1000 of "ours ; and hence tl’]y
n f . o ’ - - the

.,
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the Rule of Proportion, 3420co Rbynland Feet will make of our Eng-
lifh Feet 353306. So thatthere fhould be in a Degree only 353306 -
Feet, which is lefs than we have before found in a2 Degree. by 13894,
Feee, that is, by the 43 parts of a deg. or 2; min. and fomething
more. He was a Man doutblefs of fingular Induftry ‘and Knowledg,
and of much Exercifein the Mathematicks, and it may-be as well ex-
erienced in this Particular, touching the Geometrical Menfaration of
Diftancesand he hathbeftowed much Pains and Diligence in this Expe-
riment, as by his Book appeareth. But if he had by a Chain meafu-
red the Diftance of his two utmoft Stations, (if the Ground would per-
_mir, which I fuppofe it would not) or at leaft-wife if his meafured Sta-
~tions had been furgher diftant,I conceive he would have found agreater
Diftance in his two utmoft Placesof Obfervation. Butif a Man, in--
tending to find the Diftance of two Places, meafure only the ,%; part
of that Diftance,and by that meafureéd Line and the Angles.think to find
their true Diftance ; whether he do it immediately from the two mea-
fured Stations, or mediately by help of others obferved from them, he -
may eafily fall into fome notable Error.For tho the Problem be-exa&ly™
true in Geometrical Demonftrations, how fmall foever the meafure be, -
yet it is not fo in fenfible and experimental Pra&ices, by-reafon of the -
- weaknefs even of the beft Eye, and the imperfe&ion of thé Inftruments
themfelves, and in their ofe. And befides, that there were many Sta-
tions obliquely fituate, a Man cannot always hit the juft middle ofthae
Turret, Steeple, or other Mark which he obferves ; neither when he
comes to make his Station there, can he always place his Inftrument
juft at the concourfe of his former vifual-Lines, by reafon of other im-
pediments befides the force of the Wind in fuch eminent Places ; 2and
moreover, that among(t fo many Steeples as there are in fome Towns,
there 3 Manmay at fome times miftake onefor another. And if theré
fhould happen nd notable Error, by reafon of any, or of all thefe Ca-
fualties, yet may two Minutes, in the difference of the Latitudes of two
Places be eafily miftaken, efpecially being derived from the Latitudes
of the Places which are very rarely fec down truetoa Minute.
If it be objeed, That I might as well be fo much miftaken in the
differences of the Latitudes of York and Londen. .

« I anfwer, it is not (o likely, becaufe- I had the opportunity of ob-
ferving the Summer Solftitial Altitude of the Sun in both Places, where-
in I had no neceffary ufe of theSun’s Parallax nor Refraétion,nor of the
Table of the Sun’s Declination, any of which may caufe more than a
minute’s Error in finding the Latitude of either Place.

- o . Befides,
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Befides, If mine-Errorin thofe Obfervations fhould be full as much,

. yet would it not itr the Conclufion be half fo much, becaufe the Diffe.

twice fo much as that of-his, = ‘ \
Aboutthe Year 1672, Monfieur Picart publifhed an Accountin

rence in Latitude of the two Places of my Obfervation is morethan

~French, concerning the Meafure of the Earth, a Breviate whereof may

be feenin the Philofophical Tranfations, Num. 112, whereinhe con-

cludes one Degree to contain 365184 Englith Feer, nearly agreeingto .

Mr. Norwosd's Experiment. : ) " :
But let chis {uffice, leaving every Man to embrace that which he fhall

" beft approve. But our Experiments do fufficiently convince that com-

mon Error of counting only 300000 Englith Feet toaDegree, befides
the confent of other Obfervations before-recited, Antient and Modern.

% Mr. Snellins hath further in that Book of his, entituled, Eratoftbenes
- Bataous, withmuch diligence compared fome Antient Meafures, as al-
< fo the Mealures of fundry Foreign Countries,with the Rbymlagd-Foot ;
- and amongft the Reft, our Englifh Feot,accordingto a Size thereof to

him fent from the Standard in Guild’ball, (from whence allo. I had"

about 20 Yearspaft, the fize of that Foot which I have nfed in this -

meafure) we fhallnot need to repeat them all, becaufe his Book is ex-
tant: Some of them are thefe following, which we here compare to
our Englifh Foot, as he hath theredone to the Réynland, that fo any of
them may be the moreeafily reduced into our Feer. THherefore di-
viding the Englifh Faot into 1000 equal Parts, we fhew how many of
thofe Parts are containedin other Antient and Foreign Feet.

o \Antient Feet cahpared with oxr Englith Foot.

* Of fuch Parts as the Eng/ifh Foot contains " ma—T000
' Antient Romen foot contains ——— rem 1033
Antient Greek-foot contains - ‘1076

The /Babylonian-foot contains— ‘ . e 21T
Alexandrien foot contains - ——. 1240
Aintiochian-foot containg — 140§
Arabian-foot contains > - —II02
Foreign
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Foreign Feet compavedwith onr Englith Foot,

’

Of fuch Parts as the Englifh Foot contains — Yooo
rRbynland-Foot contains et —1033
.| Dors-Foot contains ‘ e 108§
| Middleburg-Foot contains — A — 992
Amfterdam Foot containse—— — ‘ 934
Amwerp Foot contains A - 939
The ¢ Lovam-Foot contains — — . 939 -
" | Hafnian-Foot in Denmark CONains ememmr—— 96§
Paris Foot, called the Kiwg’s Poot,cONtaiNs —— —————1090 .
* | Venice-Foot contains——— —— 1157
~ | Toledo-Foot contains e == mem—— 826
. { Nerimburg Foot contains —— —— 1006
- UScarsburgh-Foot contains — ——920
e —— i 5 ) . ) - -
CHAP VIL

of dzfvidzfng the Log;Line, and }eckoning the Ship's Way,

HER E be four things upon which the Pra&ice of Navigation is
- efpecially grounded, namely, the Knowledae of the Longitude, -
Latitude; Courfe and' Diftance. Touching the Longitudetho’ it may
be found by the other three, yet hithe:to there harii noc beendelivered
any general Rule-true, and pra&icable, whercby the Longiudes of
Places might beimmediately and‘ordinarily {cunid of themfelves. The
~ Latitades of Places may immediately be found by Obfervation of
the-San and Stars, as we haveformerly fhewed in the Appendix to the
Doétrine of Triengles : The Courfe by the Compafs, the Variation be-
~ ing duly obferved, wherein.we have manygood Mariners very expert,
this we have alfo haodled in the Dodrine of Spherisal Triamgles. The
Dimoe_ ran, is found of it felf by the Log-line, whereof we arehere
to .- T s ) ‘
The ground of finding the Diftancerun by-the Log-line is meerly
€onje&ural, being founded upon this Opinion, That 5 of our, Feet
Make a Pace, and 1000 fuch Pages make a Mile, and that gofuch
iles make 2 Degrec ; fo thata Degree fhould contain 300000 of our -
‘ ’ .~ Feet,

augietionipuily
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Feet. But it appeass not only by this Experiment,but even by all others

_ that were diligently taken, and their meafires to us known, that there

“is a greater number of our Feet contained in a Degree. o

" Therg be three things (as I conceive) that have caufed this Error to

‘be fo commonly received and tolerated. The one, for thatit doth

fomewhat counterpoife another contrary Error in the Pra&tice of Navi-

- gation, namely, in the ufe of the Plain_Cher: ; for the Error which is

there commi:ted by making every Parallel equal to the Equino&ial,and

" fo every Degree in them greatér than they fhouldbe, is fomething mo-

derated by this Error ; whereby the meafure of a Degree is elteemed
Jefs than indeed it is. -

* For.inftance ; It isevidentby the Globe, that the Meridians concur-

ring in thePoles grow nearer and nearer together,as they grow towards

the Poles ; inforouch, asif two Meridians be diftant in the Equino&ial

10 Degrees, that is 600 Miles, thelame Meridians in the Latitude of

: ﬁ- deg. will be diftant lictle more than 490 Milés. Now ifunto every

ile we account according ta the former Experiment 6120 Feet,thenis
“the diftance of thofe two Megidians inthat Parallel near 2000000 Feet.
In tike fort the Plein Chart, 10 deg. of that Parallel (as of all others)
is' made equatto 10 deg. of the Equino&ial or Meridian ; fo that the

diftance of thefe two Meridians will upon the Plsin Chars be 600 Miles,

but one of thefe Miles contain only gooco Feet, fo that the diltance is
but 3000000 Feet, equal to the former.

And although thefe Errors in other cafes do not juftly ballance one
" another, as in this Example, yet thatof the Plsin Chart is always fome-

thing moderated by this other, and fo much the «more, by how much

~ they are nearer to the forefaid Latitude. I granc that this is only fo

when the Courfe is near unto the Eaft or Weft Points; but withal, I

-4y, that chis kind of Reckoning is (in a manner) then only ufed s
" For he that runs any Courfe near the Meridian Southerly or Nostherly,

hath a more gertain way of reckoning, namely his Latitude, which
he finds daily by the Obfervation of theSun and Stars, upon which he
will depend, either negle&ting, or atleaft not regarding his Dead-

* reckoning. Yea, (it may be)- never calting the Log fo much as once

‘in fuch a Voyage, having a more fure ground for his Reckoning.
But in a Courfe thatis near Eaft and Weft, (farafmuch as thereis no

. way difcovered for finding the Longitude) be is driven of neceflity to

make ufe of his Dead-reckoning. 3 -
We might add moreover, that the principal Voyages of this kind, I
méan of thofe whicl¥ confift of Courl;ers much Eafterly a2nd Wefterly, as

O - -
h L P
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0 and from the Weff-Indies, and the Parallel of Cape bon Efperamce, are
‘riear uate this Iaticude of 3¢ deg. fo that fome of them are more Sou. .
therly, others of them are-mare Northerly, = . co T
But to infift na longer upon this, I fuppofe a fecond Caufe to be, or
that Men commonly defite to have their Reckoning before their Ship,
(as thiey fay)that they falknot with a Place before they Took for it:And . -
this comes to pafs, whillt the Miles are accounted lefs in meafire, and
fo more in number than they are indeed. B -
- Apd-zhus, though there may feem to be fome Commodity in thefe
Errors efpe:ially when they do nearly ballance one anotherjyet becanfe
they f:ldom dofo, bat alwayslcave Men in Uncertainties, and.ofcen-
times in great Perplexity and Danger, it is much fafer and better to re-
jz&t them bo:h,4nd toembrace thole ways which are evidently ground-
ed opon Truth, though there may be in them fome more difficukty ac
the firft.  Yec Iconfefs, that he'which reforms one and not another,
may fometimes err fo much themore thereby. And I doubt not, but
many would reform them both, if they could certainly dofo.
Therefore a third Caufe of admitting and retaining this Error fedms
to be, for that there ha:h been no Way delivered-from evident-and
certatn Grounds for the re&tifying of it, Idoubt not but many have
found Errors in their Reckonings,arifing from hence, that they agcount
- only 30como of our Feet td a Degree ; but not knowingcertainly where
to lay the Fanle, have imputed it fomertimes toill Steerage, otherwhiles -
to the variation of the Needle, ‘or to fome miftakeintheir Reckonings,
or to fome Error in their Plots, or to fome Current,or fach other Acci-
dent, and {o the Ertor hath reftéd unreformed. Wherefore althongh
the pra&ical performance of this Problem for finding the Circumfe-
rence of the Rarth, or’the Quantity of a Degree on the fame, have ma-
1y fingular Ufes which I cannot how touch;yet that which amongft the
reft 1 chtefly aimed sr,was, that he might have a more {ure and evidene
ground for.dividing the Log-/me, and for reckoning the Ship’s way or
diftance ‘run more truly upon any Rhomb. or Paint of the Compafs,
thentormerly. -7 - o ’
‘And’ now ro apply & to this parpofe ; we' have noted before
(Chip. 2.) that by the Experiment the: e exprefled, we find ina De-
giez-on the Circumference of the Earth and Se1, 367100 of our
Engltth Feet. Wherefore retaining ftill the faime Divifion of a Degree
in'0 6o Miles, or 20 Leagues,. (as hath been formerly ufed) 2 Mile will
contain §rz20T'eet, Or1020 Fathoint and {0 a League contains 18360
'Fef-‘» or 3060 Fathoms 5 for dividing 367200 by 65, the Quotient
__ g is

sty




) - CONN
] &he Sea-man’s INadtite, : 43
is. 6520, ¢ <. Thus then 6o Miles being a Degree,every Mile is 6120
Feet. - B : . ' i -
- "Now fuppofing “the Time of the running out-of the Leg-Line to be
meafured by a halfeminute GLiG, “if waobl2rve Fow mazny Feet or Fa.
. thom the tuns in halt .a Minute, we may thereby find hey way for an
7 hour, or 4 bours, or for any other time prop-fid. ‘ . '
‘ ’ As, admic. there runs out of the Lag-fime in haif 2 minute’s fpace 51
Feet, or 8y Fathoms, and you would know. whar way the Ship makes
gvery Hour after the fame Rate ; fay by the Bule at Proportian,
If of Mipwe gives gx Fgee, ..~ . .7 ..
- v - whacgive 69 Minutes.? Or,; .
’ - »  If 1 Mioute gives 102 Feet, - ., .
o what give 60 Minutes?” - : _ .
"« And fo multiplying, you fhall find 6120 Feet, whicliis ons Mile :
RS Or, if you would find her way for four hours, which is 240-Minutes ;
: fay,- - .- . : . )
‘ : -~ As 1 Minute js in proportion <o 240-Minures ;
 So ate 102 Feet to 34480 Feet,or 4 Miles.
. Or, if you would have in Fathoms ; fay, .
As 1 Minute is in proportion to 246 Minutes.; - .
.. . S0 is 17 Fachoms (0 408 Fathoms, the hip’s way i four
"~ Hours, , o
. The like isto be conceived, if your Glafs be for any other it
- of time above or under half a2 Miguie, . ‘y .t Fguantity
"+ Some have thought that the Way which the Ship maketh; may be
) "~ knownto an old Sea-man by Experience (as they fay) that. is, by con-
) - - jecture:s which . Opipioh makes forps negled the ufe of the dheg, left
they fhould be accougred young Sca-aen. Butas he dhas sides often,
ar

. will have fome near guefs how farehe pace he rides will caery hitn in an
{ .~ Hour (becaufe he hath ofjer obferved it formgdy:; ) fohsrzrbich hath
.. eftenfailed, and kept an account of thé Ship’s way by the Leg, will be

{ able to give feme. near ellimate of her way without the Leg, - But it

' - isincident to fome Men to have fich a gonceicof this their Efin ate,

that they shink it mere certpin than the Rule j¢ &if frons whence i

- isderived, efpecially-if it chance. to anfwer their txpedarion at foms
times, w . . T o

- It isthought alfo that 4ha Ship's way may be known by swo markson

the Ship’s fide. But shis is-doubklefs.ve n-1:z.t‘.:ertsrira bo«hg;rrea'fouo;t the

fhortnefs of the Time, and in refpect of the dead . Water'(as they cali

i) by the Ship’sfide. . Forcha Water whighvis:near the Ship, isdrawn

’ : ST 2 (s C along
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along with the Ship in her metion, and {fo much the more, by how
mach it is nearer. - A ‘ X
But if any defire to make trial of this way, it is to be confidered, ,’ !
that 177 Foot is 45, partof a Mile, and rofec. of a minute is 5 part ,
of an Hour : Therefore if there be two marks on the Shio’ fide diftane : ‘
17 Feet, if thefhip ran the diftance of thefe two marks in rofec. fhe |
runs a Mile in an Hour, if in § fec. twe Miles an Hour, if the runs that |
diftance in 2 fec. flie runs § Miles in an hour. Andfo always dividing
10 fec. by the gumber of fec. in which the Ship runs that Diftance, the
Q«a%t_ieﬁt fhews the miles.and parts of ‘2 mile run in an Hour. -
t if the Diftance of thofe two marks be 34 Feet, if the runs it in -
20 fec. it is after a'mile an Hour ; if in xofec. twomiles an Hour ; if
in g fec. four .miles an Hour : and (o always dividing 20 fec. by the
number of feconds,in which the Ship runsthat Diftance, the'Q otient
,* fhews how maany miles the Ship runs in _an Hour. Asif the Ship run -
* that Diftance of g4 Feet in8 fec. then dividing 26 by 8, the Quotient -
is 2} ; fhewing that fhe runs 2% miles in an Hour. Or, if" you can
conveniently make the Diftance of the two matks on the Ship's fide to.
be 51 Feat, (for the further they are diftant, thebetter) then if the Ship
run that Diltance ja 30 féc.itisa mile an Hour, ifim 10 fec. dtis 3 -
Miles an Hour ; and fo always dividing 3o fec. by the number of fe-
conds, in which the Ship is running that Diftance,the Quotient fhews
after that rate how many miles the Ship runs inanHour,. - -
Otherwile you may do thus : Divide 17 Feet into 1o parts, and fec _
x many of thofe parts onthe Ship’s fide as conveniently you may,whichs -
according to the Ship’s length will be more or fewer. Then when the
Ship runs one of thofe parts in a fec. of cime, it is a mile an Hour; when
two, it istwomiles an Hour ; whn-five, it is five miles an Hour. - And
in general if you divide the mumber of Parts run by the Time of running
acconnted in fec. the Quotient fhews what number of miles after chat
ratcruninanHowr. - - . - : T
Asif fhe run chirty of thofe partsin five feconds, itis fix miles an
Hour ;for dividing 30 by §, she Quotientis 6 ; fo if fhe run forty two
of thofe parts in o feconds, dividing 42 by o, the Quatient is 4 5,
which fheweth she Ship's way at that time to be afer the rate of
miles and two ténths of a milein an Hour. . - . S
But for keeping this Account of Time; it may be done either by a
Sand-glafi for that purpole, orn“pronoundng certain words or
numbers ; as the Time wherein a - tells cwice 60,pronouncingevery
number a5 faft ashe can convenicatly and-diftin@ly,1sabout a Minute :
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_fo that the time wherein a Man is numbring 6o, is half 4 minute, or 30
feconds ; and whilft a Marris numbring two (as one and twenty, two

and twenty) is a fecond ;and fe whilft 2 Man is numbring from twenty
to thirty, is five feconds; from twenty to forty ten feconds, & But

. in nambring from one to twenty, you may obferve the fame Times as

innumbring from one and twenty to forty,and this will not be hard to
do ; for whillt a Man prenounceth one¢ and-twenty, two and twenty,
three and twenty, . there remains a certain  Impreflion in the Fan-

"tafy, whereby a Aan is able in the fame time to pronocoace one,  two,

three, ‘é=. - And althe’ this Rule of numbring twice 60 for a minute’s
fpace,be not general to all Men, becaufe fome are (wifier or flower in
their Pronunciation than others ; yet after this Example,a Man making
‘Frial, may frame a Rule to himfelf, whereby he may ceme fomething

mrear the Truth. s

" Bat leaving thefe, we come to the Divifion of the Log-/ine,according
to the half minute Glafs, which is more ufual and certain. And conf
dering that hilf .a minute is of an Hour the, 3. part, therefore the
Ship’s way-mnniﬁ.y r Feet in half a minute, tv; a3t Hour § if fhe
runs twice {o mach, that is, ro2 Feet in half a.ainute, _it is two miles
an Hour ; if thrice fo much, it is three miles an Hour : And in general,

‘how many times ¢ Feet fhe ruhsin halfa minute; fo many miles- is
~her way{or an Hour. Therefore leaving half a feore Fathom, or more,

from the Log, that fo it may be out of the Eddy of the Ship’s wake,
before you begin to account or turn the Glafs; if there you make a
mark for the beginning, and fo g1 Feet from thence a mark of one
Knot, and g1 Feet furthera mark of twe Knots, and g1 Feet further
(that is, 153 Feet from zour firft mark) another mark of three Knots ;

fo procceding, 1ook how many Krots are veered ont in half a mi-
nute, fo many miles i the Shipls way for an Hour. Now 121 iibat which
is veered out more above the juft meafure of -a Knot or Knots,you may
allow for every § Feet thetenth part of a mile almoft. As, admic fhe
runs 5 Knots and 24 Feet in half a minutey-chen is her way according
to ;% or ¢ miles and a half in'an Hour ; .if 6 Knots and 1o Feer, it is

- 6;3 milesin an Hour, ¢rc.

- Bat according to the common Opinibn 6f ' yéoo Feet yoa mile, and
ée fuch miles to-a Degree,-there fhould be fomeshing lefé than 7 Fa-

“vhom, namely, 41} Feetto a Knot:

And although he which veers the Log-kws be careful to overhale it fo
flack, thac it may not draw forward the Log, yet (nodoubt) it doth
lofe fome way, following the Ship a litle as it is drawn by the Line, al?‘:

7 ’ ‘ 00! - withal
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- withal by the "Eddyof the Ship’s wake,and fometimes alfo iscaflt for.
ward; bythe Wind and Waves, when-they come after the Ship : o
that for thefe Caufts, it is like, there may fometimes be allowed three -
-or four Fathom mose than is veered omty but this, (as-a thing muta:
b'e anduncertain) beipg fometimes more, fometimes lefs, canmet be
brought to any certain Rule; but fuch allowance may be made for it J
a8 a Man in tis Expesience and Difcretion fhall chink fit, K

If you weuld divide the Leg-lime fo as it might give the Ship's way
in Cente/ms, or the hund edth part of 2 Degree, and fit it r0-a half-
minute Glals ;. Then feeing the hundreth part of a Degree is 3672
"Feer, and the ;%, partthereof is 3} Feet; if you begin-ac the Mark
at which you mean to wurn the Glals,and meafure fiomthence 3o Feet
and three fifilr parts ¢f a Fdot, you may. there place 1 Knot; ard
‘thence again meafliiing 30 Feer, and three fifth parts of 2 Foot, thére
place two Knots ; ‘and fo proceedirg at the end cf every 30 Feet and
three fifths, adding.a Knot, the number of Knots which-run ouc in half
a Minute; 'is the nimber of Centefrss which the Ship runsin an Howr., _
As {uppofe there run oue 10 Knotsin balf a Minutejthen the Ship's way
is ‘according to 10 Centefms of 3 Degree in an Hour, thatis, the tenth -

art of a Degree, or 6 Miles. And fo every 3 Foot above the juft mea-
'?ure-of Knots, is near the tenth pare of.a Centefm,or the thoufandth pare
of aDegree. .-Aiif there run our of the Log-line § Knots and 12 Feet,
then the Ship’s way for an Hour is-y Cesse/ms, and four tenth parts of
aCentefm . the like is 10 be underftaod of others. L

And afier che Ferm of thefe Examp'es-y ou.may divide the Log-line for- -
any other.quantity oftime, more or lefs than haif 2 Minute, ‘or for any
other parts of 2 Degree propofed:: AP o
. - Thus have wehandled the Pisifion.of the Log-line, according tothe _

Meafures before found of 3672c0 Englith Feet in a Degree: But be-

caufe (as I have tefore ﬂaewed7) the Ship’s way is commonly more than -
by the Lag-lime it appearsto be, and every Man defiresto have his
Reckoming famething before his Ship, that he fall aot with a Place un-
expe@ed ; _for ihefe-and fuch other saufbs, 2nd for the Rotundity of the
number, if any Man <hipk ic more fite and - convenient in Sea-Recko-
nings, he may abate ofre in 4, and*{o affigntoa Degree only 360000 -
Feer, and confequemtly taa MMe 6000 Epglith-Feee.. = B
. Ardupon t_hisﬁ_OL‘nd, if inhalf a Minuce chere tun out go Feetof - -
the Log-lime,it is:a Milean Hotr; and fo if 1co Feet run outin a Minute.

For, as 1 minute is in propoition to 60 Minutes: ' ‘
. So is roo Feet to 6coo. - '

LA
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- And fo forafmuch as 2§ Feet is 3}; part of a Mi'e, and 1§ feconds

is a'flo 5%s part of an Hour : Therefore if there be-two Marks on the

Stiy's tide.diftant 25 Feet, if the Ship run the Diftanceof thefe two

- marks in 15 {econds, it is after therate of a Mile an Hour ; if in ¢ fe-

condsit is 3 Miles anHour 5 and o a'ways dividing 14 feconds by the: |

number of feconds in which the Ship runs that diftance, the Quotient

- Mhewcth the Miles'and part of a Mile run in an Hous. Bus if the di-

ftance of thele ewo marks be gc Foot, and then if fhe run itin 30 fe-

, counds, ar half a Minute, itis 8 Mile an Hour  if in 10 feconds, three

Milesan Hour; ifin ¢ feconds, fx Mikesan Heur (for 3o divided by g,

o the Quotient is-6.) And fo always dividing 30 feconds by: thg nivmber

'+ . of feconds,in whichthe Ship runs that Diftance; the Quotient fhews
hew many Miles fhe runsinan Hour, &e. _ :

 Otherwife, if you make a:Mark on the Ship's fide at every 20 Inches,

-then wheathe Ship runs one of thefe parts in a fecond of Time, icis a

: Mile an Hour ; whenTive, itis five Miles an Hour ; if fhe runeighteen

| - of thefé parts in three {econds, ic-is fix Miles an Hour : For:dividing 18

' by 3, the Quoxient is 6. And in general, if you divide the number of

= —
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the partsrun, by the number of féconds li:’renti‘n running, the Quoti-

ent fhews the Ship’s way in Miles for-an. Hoer. : ‘ :
But for dividing the Log-/ime according to this ground of 6000 Feet
“in a- Mile, if youintend to ufe it with a halfeminute Glals,then-becaufe
half a minute is 15, part of an Hour, and go Feet is alfo the 11, part
 ofa Mile ; theretore when the Ship runs go Feet in half a minute, her
' way is after the rate.of a Mile an Hour ; if 100 Fect inhalf a minute,
itis two Miles an Hour, &. O . o
Therefore half a fcore Fathom or more from the Log, you may.make
a Mark, and beginming from:thence, meafure so Feer, and there make.
the firft Knot, and go Feer farther two Knots, and go Feet farther
~ three Knots :. And fo proceeding,look ow many Knots are run out in
, half a minute, fo many Miles is che Ship’s way for an Hour : and every
‘ .- ¢ Feet more befidestlie Knots,is-a tenth part of a Mile jas if there run
“out 6 Knotsand 20 Feet in-2 half a minute, the Ship’s way isafeer the
rate of 6,4 miles i an hour, &, . S F .
- And fo if the Glafs were for anty other time moré or lefs than haif
a minate,you may makethe Diftance of your Knots proportienal : Asif
it were for 20 feconds, then bzcaufc 20 {cconds are of an Hour the 3.,
© part, I divide a mile, which is 6a0o Feet, by 180, and the Quotient
is 33% 5 therefers there muft. be a Knot ac évery 33 Feet and 4

[ . .~ s “_‘4 lf




48 e Sea-mans {Puagite. = T
If your Glals be 36 feconds, which is ;% part of an Hour, divide -
6000 by 1oo, the Quotient is 60 ; fhewing that there mult be 6o Feet:
to every Knot ; and then every 6 Foot over and above the Knots, isa
tenth part of 2 Mile mere. S o
-And fo it is better thatyour:Glafs be moré thanhalf a minuce, rather
than lefs ; and the morethe beteer, provided that there rum out nomore
Line than you may hale in again, without-danger of breaking.
" Laftly ; If you would fo divide the Log-/ine, that it might fhew- the
Ship’s way in Cenitefms of a Degree, and fit it to an half-minute Gla§ :
"Then forafmuch as the hundredth pare 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 Glafs,meafure from thence 30 Feet, and there
_ make one Knot, and at 3o Feet farther two Knots; &c. Then loek
how many Knets run oat in half 2 Minute, {o.many Centefms of a
Degree is the Ship’s way for an Hour. And fo if the Glafs be 36 fe-
conds, thenevery Knot muft have 36 Feet, drc. - L
Now if a Man failing between any two places which lic.near Ealt and
Weft one from another, have kept his Reckoning by Courfe and Dift-
ance, ufing a Log-kne fo divided, that it have a Knot at every 7 Fathom,
(as many do) and would reduee the Diftance of thofc two places fo
found, to their Diftagee in fuch Miles, a6 thefe of 6o toa Degree,cach .
oomainix:g (as we havefaid) 6000 Feet; the proportion in number of
thofe ¢o thefz, is as 6 to ¢, for fix of them make five of thefe. L
As, admit 2 Man .in his dead Reckaning, ufing fuch a - Leg-kne as.
hath a Knot at every 7 Fathom, -and for.every Knot renning out in
halfa Minute, he accounts the Ship's way te be fo many Miles an Hour ; -
and dccording to fuch a Reckoning,fuppofe he finds the Diftance of cwo *
places to be 1224 Miles, or 408 Leagues, and ‘wounld know the Di- .
ftance of the fame places in Miles of 6000 Feetto a AMile, which is ac-
cording to a Log-line that hath 2 Knot at every 5o Feet. Say then by
the Rule of Proportion =« - ., o
As the Number 6 —=siCo.47 9.2218§

.

isin proportion to § je= - - : 0.69897"
So is the Number of Miles given, 1224 1 3.08798

_ to the Number of Miles required, 1020--: —3.00850
Which 1020 is the Diftance of thole two places,in fuch miles where-
of 6o make a Degree. Or ¢o find the ime.in Lesgues,the Proportion
s : As6 to g, fo is 408 Leaguesto 340 Leagues. o A
p And thus may the Diftance of places be found i fuch miles,whereof
© make a Degree,efpecially if with the Diftance exprefied in the Plais -

] Cbhars,
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: Chart , you ’tomg:re ‘the Reckonings of fome skilful Mariners that.

have failed from the one to the other.  But thus to endeavour a Refor-

- mation of the Plaju Chart,were a Labopr to little purpofe ; for there the
. correling of the true fituation of two places, in refpect of one ano-

. amendit, thathecanfe

. eud exa@ly thao bath been formerly ufed,
o3 exally dhan b ad-%

ther, is oftentimes an occafion that the fame places are the more falfly

, fituate in refpet of othess. Like as if there were two places 8 Miles
_diftant, and it wasrequired to placea third three Miles from either of -

them; here, if we fet the third in the middle, it will be four Miles di-
- ftant from either: But if (attempting tomend that Error) wé make the -
third to be three Miles from the firft, then will.it be five Milés from the
fecend, And thus unavoidably, the mending of the one is the marring
of the other, becaufe the thing propefed is not poffible. - =
-And fuch is the Error-of the plain or common Ses-Chart, reprefent-
ing the Earth and Sea, not as a Spherical, but'as a Plain Superficies ;
ot as if the Meridians did covcur ia the Poles, but as if they were al-

. ways parallel one to another. So thar the Graduation and Projeion
* beingfuch, the Situations and Diftances of places cannet be generally

and truly exprefled thergin. .

" But the Graduation and Projection of Mercator's Chart, a reeing
without fenfible Error with the Globe,there may in that be deftribed all

" orany parts of the World, according to their Longijudes, Latitudes,

Courfes, and Diftances, s truly, and far more conveniently for the

" Mariner’s ufe, thas upon the Globe it felf ; and upon fuch & Chars fo
- defcribed, a Reckoning may be truly kept, and any Error committed

: m;?- eafily be difc anda . Whereas onthe Plain Chart, if
aMa

o find his. Reckoninlg to difagree, heis fo far fromknowinghow o
dom conjeCture where the faulc was. =~ . /-

The neglect and want of thefe Chares hath been, and js a great Im-
perfeClion in Navigarion snd Geography. For howfoever there be fome
which do daily fetl‘iorth for fale, Maps of the World, and ef the parts
thereof, according to this ProjeCtion’; yet to have them truly fuch, and
fic for Navigation,, requires in the Author or Maker of them §00d
rom’

Knowledge, and fome competent ability of his own, or Aid

others, .with a greater love to Truth, than to hisown Profic; which
may induce him to beftaw fuch Induftry, Time and Expence, as I have

. formerly noted to be tequifite in fuch a work.

For the furtherance whereof, and of the Pradtice of Navigation in
eneral, Ifhall endeavour inthe two next Chapters to fhew a metho-
ical and arderly way of keeping a Re;‘:kon.rag at Sea, more diftinctly

fuch a3 may apcly ggf“' |

- '
. v .
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down inany Chart, and applied in the three principal kinds of failing ;
namely, according to the Plain Chart,or Mercator's,or according to the
Archof a Great Circle. - And by a few Reckonings truly fer downac- -
" cording to thisForm; the Mapsof the ‘World, and of the parts thereof,

_ might %e much reformed. ' e

.+ CHAP VIOL - ..
A formal and exsit Way of fetring down and perfeiting
: . a Sea Reckcning. ' -

Ltho the Courfe and Diftance casnot be fo truly and certainl
~known as the Latitude may be ; yet we muft endeavour in thefe-
- alfo to come as near the Truth as may be, the rather, for that. fome
Reckonings muft neceffarily depend wholly upon them. And to thac
end, thofe which in their Voyages at Sea, have occafion to run far upon
any Courfe or Courfes near thé Meridian, may do well to miake trial of
that which I have formerly fet down, touching the Quantity ofa Degree* '
- on the Easthand Sea in our Known Meafure; and efpecially.in Eaff-
India Voyages ; failing from the Lizard in the, Weft part of England
to Cape bon £[perance in Africk, they have opportunity ‘of making an
ample Experiment héreof. "~~~ i f o o
But leaving this to the pradtice of* the skilful “and*induftrious Sea-
man, we come now to fhiew an orderly and éxac way- of framingand -
keeping a Reckoning atSea; for which purpofe | have made the 1able
following, which fheweth how much a Ship is more Northerly or Sou-
therly, and how much more Eafterly or Wefterly, by fadingupon any
. Poinz or half Point of the Gompafs, any number of Miles pfopafed.
The like TableI made many Years fince, and tavght the Qe of itin
. Navigation : ‘W hether it were then ufed by any other, Iknow fot, I
had it of no Man 3 but this 1 fpeak, that if any Man claim the firft °
making and ufe of fuch an one; he may haveir. o S
" The ground of making this Table is the fame with the former. For
«s Radius is in proportion to the Diftance run, fo s the Sine Complement
of the Rhomb, to the Diftance of North or South ; and fo is theSine of the -
. Rhomb, to'the Diftance of Eaif or Weft.  Therefore here, for 10 Miles
upon any of the four Points from the Meridian, we fetin the fecond Co-
lumn the Sine Complement of that Point (reduced inta Degrees) and
in the third the Sine thereof.  As the fecond Rhomb or Point front the
Meridian, being 22 degrees 30 minutes, the Sine Complemtm the;-ugb'f
SR o “whic]
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- which is 9239 fet in the fecond Column againft 10 ; and the Size there-
of 382+, 1 fet here in the third Column : And having done thus for 10
Miles in every Column, the reft ma+ be-eafily drawn from them.

As in the fecond Column, for the firft half Point againft 16 Miles find-
ing 9952, 1 fer the halfthereofy namelv, 4,976 againft § Miles, and the
tenth part thereof, namely 995 apaintt one Mile, which doubled, or
added toit felf, is 199<, to be fet againft 2 Miles, whereto adding the

‘fame g5, the Sum is 298 for three \iles ; and fo for the reft.

And thus for every Point and half-Foint from the Meridian, there are
three Columns : In the firlt whereof there is fet down a number of Miles
run upon that Point or half-Point; the fecend fheweth how much the La-
titude is alter'd,that is,how much yop are more Souiherly or Nortkerly,
by running fo far upon that Point or half-Point ; the third, how much
zou are more Eafterly or Wefterly, by running that Courfe and Di- .

ance. : _

The Numbers fet in every firft Colutnn, from 1 to 10, are alfo to be
underftood frera 10 to 1co, or from 100 to'10co ; and the Eigure in

"/ the fourth piace of the fecond and third Columns, anfwers to the Fi-
_gure in thé firft.* As, admita Ship runs South and by Weft, (‘thatis,
South, one Point Wefterly) 165 Miles ; I{et down this number thus,

and lorking in the Columnsof the firft ~ _

- Rhomb againft 10 (which may be ' T 100] 9%1] 195
underftood to be 1c0) 1 find againft ™ 's-\w. 1. 60' s88| 117
i iln thehfcc'c‘md Column 918fl almofﬁ ' Point. | 5| 494 1
and in the third 195 as alfo again QT
60 (‘that is, 6) iﬁstae firlt Colgmn, ! 1651 t61.8 32”2
thereis §88 inthe fecond. and 117in . . .
the third : Alfo againkt g in the firft Goluma, there is 49 in the fecond,
and almoft 16 in the third. . o ,

" Thefe fet down, and fumm’d up, as here appeareth, fhew that a -
Ship running S. by W. 165 Miles, is to the Southwards of the place

from whence fhe departed 161 Miles, and 8 tenth par:s of a Mile; - -

. and tothe Weftwards 32 Miles, and 2 tenth parts of a Mile. If
ou defire more ExaCtnefs, you may ufe all the places for the

Zrﬁ or greareft Number, “which is .

-+ here ico. ' B 5 100| 9808] 1950:;
© " As in this fecond Example, where S.W.1.| 60| 5885 1170
the Southerly Diftamce is 161 &3 | Poibt. | §I 490 27,
m:}“ﬁ and the Wefterly 32 <37 |, . " 1.165 161.83 3217
es.. L < .

G2 4
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"« ATsble of ‘thé Northing or Southing, Eafting or. Wefting of
N é-ver; ?Rf;:omb and balngbomb from’tbe Meridian, according

- " to rhe number of Miles run upon.that Rbomb. ’

'+ 1% Poimt. 73 Point|1 Point{y Point. ':%Point\ﬁ?oim‘vz Point,}® Point,| .
= |
M’. 37484 223011.-15178. 4516, 5273. 7%i21. 3067. 30
3| eos| 98| 81| 19s] 957 290 '923\ 383
.2l 1090 196| 1962 39¢| 1914 580 1848 766
3| 2986 204 -2043] - 85| 28711 870 2772 1148
4 3981 393 3923 78e) 3817 -1i161] 3696| 1531
| sl 4976 490| 4904  975| 4784 1451 4620 1914
~ | -6] 5971l 88 B85l 1170 §741 17417 §544| 2297 -
" Al 6966/ 686 6866 1365 6698 2031 _64.68’ 2680 -
8 “7961 ., 784 4846|1560 7655l 2321 7392/ 3062 '
‘| o] 8937 882f B827 1755| 8612 2612 8315) 3445
l10l 9953l g80] 9808 1950 og6e| 2002/ 9239 3827
I |2X Poisst|y% Point(3. Peint lg Point. ;’,—Pii'mhﬁ Point|4 Point\4 Point, t
M.82. 73(61-523133. 45|38 1539 225|50. 37;}45. OOj45. OO{ .
1| 882 41| 831 ¥86| 973 634 07| 707
2l 1764] 942| 16631 11f1{ 1$46] 1269 1414 - 1414
3| 2646| 1414] 2494] 1667 2319 1903 2121] ~2121
4 3528 1885] 3326] 2222{ 3092 z;aj 2828 2828
s| 4410 2357| 4338] 2778 3865| 3172 3533 3335 :
6 5202/ 2828] 4989 3334 4633] 38006| 4242|- 4242 :
7\ 6174] 3300 §820 3890 $41T| 4440l 4949 . 4ve9}-
8| 7056 3971| 6652| 4445] 6134 s5OT5| 5656| 3658
° 9" 7937] - 4343] 7483] $000| 6957| s7i0| 6364 6364
10| 8819 4714 83rs) 59561 7730 . 6344] ~Y071l 7071

“ " A larger Example-mayjbe that before fet down in the laft Problem ‘
of failing by a great Circle,, from Swmmers Iflands to the Lizard, |

- Page 170, &c. of the Dottrine of Triangles, - -

As admit I fail from thence; Firft, N E. half a Point Eafterly 600

Miles ; theri N- E\ by E. 300 Miles, E.N.E. half a Point Northerly

498
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“493 Miles; E. N. E. 390 Miles; E. N.E. 2 Point Eafterl 2?:3 o

Miles; E.byN. 210Miles;. Baft 9g1 Miles. Thefe Courles a

. Diftances [ fet down in fuch form ashere appeareth ; where in the firft.

. Colurn there is-exprefled the Courle or Point of the Compafs tpon

N
. . -

which a Man fails ; in the fecond Column, the Diftance of the Rhomb:
from the Meridian ; in the third Column, the Diftance run upon that

- Point; in the reft, the Difforence of Latitude and Departare from the.
Meridian in Miles, and tenth parts of a'Mile. o -

- . ‘Rhomb Dift| ’ S ‘
Courfe. | fromthe miles) - | North.South| Eaf, l{i’df.
U | N.E. & North, |
Pa E. [Eafterly.| 600 380.6 463.
‘ 43P. . S e :
N, E.by| N. Eaft | 309 166.7, 24940 |
i E& s Poiytn - i .
E.N.E.|N. Eaft.| 400 1885 ¥ | 35 q
Po.N. |53Po.| 90 - | 424 | 794 \
- : ~ S 24 .,
E.N.E.|N.Eaft.} 3600 | 1148] . | 2772
J_" |.6Po. | g0 344 - 831 "
. |[BNEIN Eaff:] 200, | .§80 1914
-7 Po. E, |64Po. | 60 ’ 1741 1§74
‘ 1 4 12| - 38 -
E. by N.IN. Eaf.| 200 [+ 300 | 7962
. |7 Point. 19 1. 29 98! g
i BT | 510
. ) Eajt‘.(‘ Eaff, [{s ’ ’ RV
It ’. . ’ . . _l
~ |3210] | 20197

7

) q: all which is to be conceived, that alf the V[zriatibks are :ﬁlowd '
fo that at the Foot of this Reckoning, I find the Sum of the North:
Column to be 1647 ;4 Miles, and the Sum of the Eaft Column'2920

Milesalmoft ; the firft, namely 1047 Miles, converted into degrees, is:

17deg. 27 min. the difference of Latitude, which added to the Laritude - -
of. Skmmers Iflands 32 deg. 25 min. (Where this Reckoning. bega:l:

-

R -
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the Swimis 49 deg. §2 min, ‘which is:zlre Laticude of this placewhere
.this Reckoning erideth,  So that according .to this Apcount, the Ship
_isrum into the Latitude of 49 deg. s2min. .and hath altered her Lon-
-giude to the Eaftwards 292@ Miles, of fuch Miles,whereof 6o make
* “a Degreeof a great Circle. . S
. Thereforeif you fet down. this Reckoning on the, Plain Chart, you
.muft makea Point in che Chars that- may be in the Latitude of 49 deg.

§ 2 min. and to the Eaftwards of Summers Iflands, (where this Reckon-
ing began) 2920 Miles; that is, you muft run a Pparallel (with your
Compafles or otherwife) on your Chart in the Latitude of 49 deg, -
s2min_ and crofs the fame by a Meridian, which may be to the Eaft-
wards of the Meridian of Swmmers Iflands 2920 Miles; and fo the Point
of the Inter{eCtion of this Parallel and Meridian, is the Traverfe-Peint,
or Foint in the Chart, reprefenting the place where the Ship is in the
end of this Reckoning, - '

But if you fer down this Reckoning on Afercaror’'s Chart, you muft
- alfo find a Point that may be in the Latitude of 49deg §2 min. and
. may likewife, be toehe Eaftwards of Summers Iflands 2920 Miles,
which is done by running with your Compafles a Parallel in the Lati-
tude of 49deg. 2 min. -and croffing the fame by a Meridian, which-
may be to the Eaftward of the Meridian of Summers Iflands 2920
Miles; the Point of the Interfection of this Parallel with that Meridian,
is the Traverfe-Point, reprefenting in-the Chart the place where the
Ship thenis. - S ‘ . )

For it is to be conceived in this Chart, that the degrees of the Meri-
dianintercepted berween the Latitude of two places, areasa Scale for
thofe places, to meafure not only their difference of Latitude, but
likewife their diftance in their Rhomb, as alfo che diftance of their
Meridians. o '

But becaufe it often falls out, that in failing from place to place, a
Ship runs not near the Rhomb of the two places by many hundred
Miles, efpecially in failing by ‘the Arch of a Grear Circle, which is the
moft exquifite manner of failing, and wherein a Man fhifts his Courfe
often, ‘and runs much further in one Latitude than in another, as by the
former Example may appcar: Therefore once in three or four days,
or {ooften as you alter your Courfe much, you may transfer or fet
down your Reckoning out of your Book into your Chart.  As in trans-
ferring the former Example, you'may fet down the Northing and Eaft-
ing of every of the Courfes feverally : But for brevity fake we will bring

them into three parts ; and {o alfo we fthall not much err.
- And
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And thus for the two firft Courfes, namely, N. E. £ a Point Ea’ﬂeriy
600 Miles, and N. E.by E. 300 Miles, I find. in'the North Column
547 Miles, and in the Eaft Column 713 Miles;.alfo . =~
. for the three next Courfes, fumming up the North N°"b-[ Eafl.

_“and Eaflt Columns, I find the Northing to be 459 |- $47| 713
Miles ; and the Eaftiug 1050 Miles.. ~Alfo for the 4§9) 1050
- two laft Courfes, I hnd the Northing to be 31 | - 41| 115~
Miles, and che Eafting 1157 Miles, - “rog7| 280¢
Now to transfer thefe inco the Chart, | confidler ——————
that 547 Miles is ¢ deg. 7 min. which added to the former Laritude’
" g2deg. 25 min. makes Latitude 41deg. 32 min. In which Lacirude
1 run a Parailel ; then confidering that 713 Miles is 11 deg. g3 min. I
take this 11 deg. §3 mio. in the Meridian, as much above the one La-
~ titude as beneath the other, namely, from 31 deg ¢ min. to 42 deg.
53 min. and this I fet in the aforefaid Parallel from the Meridian of
Summers Iflands to the Eaftwards, 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 Latirude 49 deg. 11 min.  Alfo the Eafting -
1050 Miles are, 17 deg. 30 min. the half whereof 8 deg. 45 min Itake
in the Meridian from above. 4t deg. 32 min. beneath 49 deg. 11 min,
_ mamely, from 41deg. 20 min. to sodeg. 5 min. And this being:
doubled (becaufe it is but the half) I {et from the Meridian of the Prick,
“or Traverfe-Point B before made, in the Parallel of 49 deg: 11 min.
~making there another Prick D. Laftly, Iadd the Northing 41 Miles,
‘to the former Latitude 49 deg. 11 min. the Sum is 49 deg. 5zmin.
the Latitude of the Parallel to which I am now come, wherein | am.
to fer dowp the-Eafting 1157 Miles. This therefore converted into.
- degrees of a grear Circle, make 19 deg. 17 min. I take therefore.
-1 deg. of the Merjdian, about that Latitude of 49 deg §2-min. (be-’
caufe the moft parr is run in thar [ atitude) namely, from 49 deg.
* 30 min. 0 5odeg 30 min. and fet the fame in -the aforefaid Parallel:
from the Meridian of the Prick D laft before made to.the Eaftwards.

19 times ; and moreover 17 min. take at the fame Latitude, and this: =

reacheth to the Point-E.: .And fo isall this Reckoning fet down ; and”
the like is to be underftood of any other, which though it Expreffion it

 requires many words for Plainnefs, yet:is theré very liccle difficuley:
more in the Practice, than there isin {ecting downa, Reckoning, ans .
the Plan Chare, -= 0 vo v sl
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CHAP IX

A more wmple Example, togétﬁer with & larger Table for. the |
' ~ keeping a Reckoning at Sea.

HA_vi_ng thus (in a more general manner) (hewed how to fet down

a Reckoning of the Ship way for every Point and half-Point of

the Compaf, this to fome Men might feem fufficient. But becaufec a
Ship doth not always make her way good as fhelies, nor doth hec

Leeward-way always fall juftly upon a whole Point, or half-Point, or

quarter : And moreover, confidering that tho a Ship fteer a way
upon any Point of the Compafs, yet her true way, by reafon of the Va-
riation of the Needle, may fwerve fromthat Point towards the one
fide, or towards the other, 3 or 4 degrees, or more or lefs, and not al-
ways a Point, or half-Point, or quarter ; therefore I have thought i¢
requifite tofet down the Table following to every fingle Degree ; and
that a Man might themorereadily with one or two Engrances have his
defire, I havealfo enlarged the number of Miles unto 100. The gronnd
and way of making this Table, differs not from the former, and it is
to beufed almoft in the felf fame manner ; wherefore we fhall ufe the
more brevity in the handling it. _ ‘ ‘

Here followeth « Tdhwq’f the le)itgg or Smbing; Eafting &

Wepting.of every Dagres from the Maridian, according 1o the

-~ number -of Miles run upen thas Degree.  Which for brevity
fake we call— o o

A Table for the Difference of Latitude and
‘Departure from ihe Meridian,

- 1o

- - .

N S    ‘ch‘.;
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42 , - @Ye oeaman’s P RABILE.
g 1 Deg. O, .1 Deg. =] 1 Deg.
|F|Ee (o | Pl D) | BT Dep
1| e} o 35|350| 6 69| 690| 12
121 201 ‘0 36|36.0 7 70{ 700 12
3} 30| .o 371370 7] F 711 710 I3
4| 40| 1 38| 38.0 7 72| 720 13
sfse| .1 390|390} 7 73| 730 13
6] 60| 4o{400} 7 74| 740 %3
71 20| a 41|41.0} 7 75| 750] 1.3
8] 80 o1 142|420 7 761 76.21 13
9] 9° 2 43|43.9 8] 771 77.0 14
10|1c0}| .2 44f440f 8 78| 780 14
11 |11s0] 2 45|45-© 8 791 79.0f 14
12{r20] .2} 46]/460| 8 8o| 8o.0] 14
13|13.0f .2 47|47°| .8 - 81 81.0| 14
14|140| 2 48/480] o - 82| 820 14
15 |15.0] 3 49(49°| 9 .83 830 'Ly
16 |16.0) .3, §0{50°| o 84| 840| 15
17|17.01 3 stfs1o| .o 85| 8so! 15
1811801 .3 1s215201 9 -86|.86.0 15
191901 .3}, 53539 9 871 87.0f 15
20{200| .4 54|54:0! 10 88| 830} 15
212100 4| [55]55:0| 10 89] 89.0 1.6
2222040 4 156|86.0| o] [ 90] g900| 1.6
23]23.0 4 1§ 970! -10} 91| 91.0 1.6
2412401 4 §8[58.0| 10} 92| 9200 1.6
25250} 4 §9159-©| 10 931 93.0 1.6
26 | 26.0 N 6ol6o.0| 11 94| 94.0 1.7
27127.0] 5| |e1fsno) caxf .} 95) e3.0| 1.7
28128,0] g1 " |62|62:0] 1| | 96 o6.0] 1.7
20(29.0] 54 |63|630| 51| « {977 970 1.7
30|30.01 ¥’ 64|64.0] 11 98] 980! 1.7
31310 .5 65650, 12 99| 99.0 1.7
32(32.0| .6 66|66.0, 12 100 100.0| 1.8
33]33.0 .6 67(67.0, 12 200} 200.0 3.5
3¢ 34| __© 68168.07 12 300| 3000/ 5.3
o (Dep 'Lat | f 5| Dep. | Lat. o | Dep. | Lat.
&1 89Deg. 18 Deg. | ) B | 89 Deg
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©1 2Deg. 9| 2 Deg. ) - 2Deg.
l . *| Lat. Dep. f Lat. | Dep- ® | Lat. Dep.
! . 1] 1ol 35|35.0| 1.2 1 69| 69.0 2.4
. 2| 20} .} 36|36.0( 1.3 70| 70.0] 2.4 .
1 3] 3.0 Jaf’ 37137.0; 1.3 71| 71.0 2.5 ]
4| 40| .1 38(38.0| 1.3 721 720 2.8
S| s.ol ".2f 39(39.0] 1.4 731 73.0 2.5 i
E 6| 6.0 2 49| 40.0| 1.4| 74| 74.0] 2.6 |
4o 7] 7.0] 2]  |4t]41.0] 1.4 75| 75.0| 26 :
‘ 8| 8o 3 42| 42.0| 1.5 761 76.0 2.6
. 9] 9.0 .3 43 |43.0( L.§ 77 7.0 2.7
- 10| 10.0 .3 44 |44.0| 1.5 7_8 78.0 2.7 4
4} : 1itfir.o <+ 45 145.0| 1.6 791 79.0 2.8
4 12|12.0| .4 46 [46.0| 1.6 80| Bo.of 2.8
,, : 13/13.0 4 47470 1.6/ - | -81] 8o.9|. 2.8
o 14|14.0] . 4848.01 1.7 82| 81.9] 2.9
[ 1g|15.0f . 49149.0{ 4.7 83| 82.9] 2.9
- 16|160f 6 “159150.0] 1.7] 84] 83.9 2.9 |
. 17/17.01 6 5'ist.of 1.8 8s| 849 3.0
St 18118.0! .6 52|s52.0 1.8 .| 86| 8s.9 3.0
; 19|19.0| 7 53 |s3.0f 1.8]. 871 86.9 3.0
ool | |34|s4o| o) | B8] 8791 s
. 21 (210 .7 55135.0\ 1.9 89| 88.9 3.1
Co 22"22.0] 81 §6156.0f 1.9] | 90! 8g.9 3.1
23 fzg.o .8 §7|§7.0] 2.0} 91| 90.9| 3.2
i 24| 24.0} .8 §8|58.0} 2.0/ 92| 919}~ 3.2
25| 2501 .9 $9|§9.0] 2.0~ 93| 929} 3.2
26| 26.0] .9 60| 60.0{ 2.1 94| 93.9| 3.3
27270 .9 61{61.0{ 2.1 95| 94.9 3.3
28] 28.0( 1.0 62{62.0 2.2 96| g5.9| - 3.4
29| 290 1.0]  |63{63.0 2.2 97| 96.9 3.4
30{30.0] 1.0 64(64.0| 2.21 | 98| 97.9| 3.4
. 31{31.0] 1.1 65165.0| 2.3 99| 98.9| 3.
L 32132.0] 1.1 66166.0| 2.3 100| 99.8| 3.5
i 33|33.0| 1.1 67\67.0| 2.3 200/ 199.9f 7.0
b 34{34.0] 1.2 68168.0( 2.4 300 299.8} 105
( o {Dep. ! Lat | t | Dep. ! Lat. =} Dep. i Lar,
& 38 Deg, &) 88Deg, £ | 788 Deg.
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2| _30eg. 9 3 Deg 2 3 Deg.
{ ™ | Lat. | Dep. 7| Tat Dep- < | Lat. | Dep. |-
rl 1.0| .1 35|35.0| .8 69| 68.9| 36
2| 2.0 .1 Jf 36 36.0; 1.9 70| 69.9] 3.7)
3| 3.0 .If 37137.0{ I.9 71| 70.9] 3.7
4| 4.0f .24 38[38.0| 20 72} 71.9| 3.8
S| s-of - 39390/ 20 - | 73{ 72:9] 3.8
‘61 6.0f .3 40(40.0] 21| | 74| 73.9| 3.9
T71] 7.0 4 41l410| 21| 75( 749] 3.9
“8| 8o .« 41|420| 221 . | 76{ 759] 40
91 901 5 431430 2.21 | 77| 76,91 40
(1of100| .5 |44|4t0| 23 | 78| 77.9] 41
tirol 6 45 |45-0] 2.3 791 78.9] 4t
121120 .6| 46 |46.0| 2.4 80| 79.9 42
1311301 7 47470 2.4 81| 8op{ 4.2
I41140| .7 48|48.0] 2.5} 82| 8r.9| 43/ .
1yl1s.0] .8 49]49.0! 2.6 83} 82.9] 4.3
161160 .8 7o) soo{ 26| 841 83.91 4.4].
17117201 o) [si|509. 27 85| 849 44|
18118.0 9 52 SI.9 : 85.9- 451
1'® 190 1:0 §3]52.9( 89| 45
20120} 10 54 [33:9 87.9 | 46 ‘
21210} 1.1 $5 |54-9 88.9.| "4.6
F22 22,0 1.1 56 155.9 89.9 4.7
23| 23.0| 1.2 $7156.9{ 909 | 4.8
24| 24.0f 1.2} 58579 91.9| 4.8
25325.0( 1.3] 591589 - 929 | 4.9
261260| 1.3 60! 59,9 : bi 49
27127.01. 1.4 61| 60.9 . 9| §.0
28] 28.01: 1.3 162 61.94 959| §.0
29{29.0|" 1.5} 1631 62.91 3:3 { 969 | sur
30 3.0 1.6} 64-}62._2 - 3.3 {1 97.9 '_5_}
131310 1.6} 651643 3.4 989 | §.2 o
t3213%0f 17" |66165-9( 3.5 99:9} §.2
133]3301 1.7}F |67|66:9| 3.5 199.7 {< 10,5
34|34.0) 18] 68|67 gl 2996 187
o De Lat* ) Q Dep. ' Lat ,
‘;.5-} 370eg. | VE 13, Deg
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O\ 4Deg 8| _4Deg © | 4Deg
&1 Lar. Dep. : I_‘;a_t Dep. P | Lat Dep
1| 1.0 '—i ) 351349 25| 69| 68.8] 4.8
21 20} a 36{35.9| 2.5 70| 69.8| 4.9
3| s.c .2] 37|369| 26 71| 708 s.0
| 4] 40| 3] 38(37.9| 2.7 72} 71.8| s.0
15| so] 3] . [39]389] 27 731 72.8{ s
6| 60| 4| [40][399] 28] 74( 73.8{ §.2
7| 701 .| |41|409] 29| 75[- 748] 5.2
8| 8o &) |42]|41.9] 29 76| 75.8{ 5.3
9| 90 &6 43/ 42.9| 3.0 771 76.8] 5.4
10{100} .7 44(43-9f 3.1 781 77.8| S5
ol .8 45]44.9{ 3.1 791 78.8| 5.5
2[12.0) 8] |46]45.9( 32 | 80| 798| 5.6
r3)13.0( .97 [47|46.9] 3.3] 81| 88| 5.7
14|14.0] 1.0] 48|47.9| 34} 821 81.8{ g¢.71(
‘15]t15.0| 1.0 49489 ‘3.4 83| 828, 5.8
‘16 |16.0] I.I' 5049.9| 3.% 84| 838 591,
[17]17.0] 1.2 §r|509! 3.6} 8s| 848! sl
18]180% 1.3} s2 51.9| 36 86| 858 60|
19(19.0| 13} s3|s29| 37 87, 868] 6.1
202001 4|  154/339| 38 88| 878/ 6.
21 |20,9| 1.§ 55| 539 | 38/ 89|7888| 6.2]
j22 (29} L§ 56(559| 3.9 90| 808] 631
23 (22.9| L6 1571569 4.0 911’908 6.3
24 (239 7" 15857.9]| 40 92| o1.8f 64|
25249} 1.7 591589 41 93| 928| 65
26 |25.9| 1.8 60 |59.9/ 4.2 94 | 93.8] 66]
27269 1.9 61609 4.3 95| 948| 6.6
28/27.9] 204 [62]|61.9/ 4.3 96 | 05,8 67|
29 28.9 2.0 63162.9| 4.4 .97 96.8}- 6.8
30/209| 211 641639| &5 | 98|93l 68
31(309) %21 |65/64.8] 45 99 98.8| 6o
132319 %2 66 (65 8 4.6 1100 [ 99.8]% 7.0
33|32.9| %3 67|66.81 4.7 200 {199.5] 140
(84339 | 24 68|67.8| 4.8 300(299;3| 20.9
‘o | Dep. I Lat. o | Dep- ' Lat. } o )} Dep- ! Lat.
E\ 86 Deg. 151786 Deg. 5 | 786 Deg.
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s Deg. 8| _5Deg. - 9| 5Deg" ;
Lot.(Dep.| | 7|Lat|Dep.| | | Lar | Dep, k
1ol . 35|349| 3.0 69| .68.7f 6.0 ;
2.0 2. 36 |35.9! 3.11].. 70 651'.7 . 6.1 1
3.c| .3 37(36.9} 3.2 78] 797 6.2 '
40| .3 38(37.9| 33 72] 7171 6.3
so| 4| » |39{388| 3.4 731 72.7| 6.4
60| .5 40398} 3.5 74| 73.7} 6.5
70| 6 41(40.8] 3.6] 75 74:\7‘ 6.5
8. 7 42 (41.8] 3.7[ 764 7577 66 -
oo™ .81 [43]|42.8{ 3.7| . 774 767| .67
100 .o 44438 38| | 78] 77| _6.8]
11,0 1.0 45144-8| 3.9|. 791 787] 69
120 1.0 - {46458 4.0 80| 79.7] 7.0
13.0 | I 47468 | 4.1} . 81| 80.7] 7.1
140 Lajf: 48(47-8| 4.2 82 81.7| 7.1}
150} 1.3) - |149[48.8| 43 831 827} 72
159 14| . |50149-8] 4.4 84) 83.9) 7.3
169 1.5l (g1 5081 4.5 - 85| 847! 74
179 16| . |52/ 518 45/ ; 861.8571 7.5
189 1.7 s3/52.8} 46 ! | 87y 864] 7.6
199 x| |5e 538 47| § | 88 arsl 70|
2090| 1.8f " |55/54.8]| 48] | 89| 88| 78
21.9| ol 156558 49 | 90| 897| 7.8
22.9| 2.0 57(56-8| so|. | 91 g0g| 7.9
23.9| 2.1 581578 s.1| - 92{ g16| 8.0
24.9) 2.2 s9[58.8| 5.2 93| 926} 8.1
25,9 2.3 6o0|59.8| 5.2 94| 936 8.2
26.9| 24| {61]60.8] 5.3 951 946| 83
279! 2.4 62161.8| 5.4 96 | 95.6| 8.4
289 25]1. 63 ({628 5.5 97 ] 96.6] 8.4
29.9| 26| 1641938] 56| 1 98| 076, 85
30.9| 27| - |65.64.8] 5.7 99| 98.6; 86
31.9| 2.8 66 65.8| 5.8 10| 99.61 841 :
32.9| 29| .]67i668] 4.8 200 |199.2| 17.4 ‘
1[33-9| 3.0/ 68167.7| 59 ]3c0]298.9) 26.2 ‘
Dep. 'Lat. ‘o | Dep. ! Lat. o )
85 Deg. &1 85 Deg. | = (

i

N {
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O, 6Deg. O 6Deg. . S| __6Deg.
L's I;E' lDep. : i? _L_aE.\ ‘D_CE. ‘_:p Lat. Dcp
T —I—-O K" 35134.8| 3.6 ; 69 686 7-2
c2] 20| a2 3635.8] 3.8 70| 69.6| 7.3
;3] 30| .3} 37|368| 3.9 71| 706| 7.4
4| 40| 4 381372.8| 40 721 71.6| 7%
5] sof .5 391388 4.1 73] 72.6| 7.6
16|l 60| .6 40[39.8| 4.2 74| 73.6| 7.7
‘71 701 2] :|41]408| 43 75| 746| 7.8

8| 80| .8 42141.8| 44 76) 75-6| 7.9}
ol 89| .9 431428 45 77| 76.6| 8.0
10| 9.9] 1.0f 44]438| 46 _78] 77.6| 8.1
a1l109) 1.1 4-5/‘ 447 47 791 78.6| 8.2
1219 1.2 46145.7 | 4.8 8o/ 70.6] 83
13{12.9] 1.4 471467, 4.9 81 8o.6| 8.3
14]139] 1.3 48(47.7] s.0 82| 81.5] 86
r5]14.9| 1.6 491487 s 83| 82.5| 8-
16|15.9| 171 150140.7| 5.2 848350 8.3
17]16.9} 1.8 S50z 5.3 85| 84.5] 8.
18117-9} 1.9l §52/51.71 5.4 861 "85.5] 9.0
19]18.9¢ 2.q ‘53 5271 5.5 87 86.5] 0.1}k
2001991 2.1] iS4 337 56] _88] 87.5| .2
21209 2.2 3551 5471 57 89| 83.5] o3
22)21.9f 2.3 56 (557 5.8, 901 89.51 = 9.4]
23122.9| 2.4 57156-7 |, 5-9| 91| 99.5| 9.5
24[23.9 | 2.9] 58(57.7'|. 6.1 921 91.g| 96
251249 261 {59]58.7] 6.2 93] 92,5 9.7
261259 2.7 6olso7 1 6.3 94| 93.5] 0.8
27]26.81 2.8 6r 607 | 6.4 951 94.5] 99
28[27.8] 2.9 621617 4.5 96| 95.5 10,0
2,1288] 3.0 . 63({62.7] 6.6 97| 96.5| 10.1
301208 1) (64163.7) 671" | 98] on5f 102
31/32.8} 3.2 65 64,61 6.8 991 98,5, 10.3
32 31.8 '3.3 . {66 65.6 6.9 100 99.5| 10.4
33 32.8 ] ‘3.4.( 167|666 7.0 200 198.9 20.9
3+(33:8] 3§] [68)676| 7 390[208.31 31.3
o {Dep. f Lat. |- o | Dep. I'Lat. o | Pep. | Lat
| 51 84 Deg. ! 84 Deg = 84 Deg.




56 The Seaman’s Pradice.
|g) _sDes S) 5Deg | [ B]|_5Deg "
Z}Lev(Dep [ [T(Lat)Dep| | 7| Lat ) Dep,
1) ol 35|34.9| 3.0 69| .68.7] 6.0
2| 2.0] .2f- 36135.9] 3.1} . 70| 69.7|. 6.1
3| 3.6 .3 37(3%6.9( 3.2 71 797| 6.2
4| 40| 3 38|37.9| 3.3 72| 71.71 6.3
s| sofl &) « |39{338| 3.4 731 72.7| 6.4
6| 6.0 - .5 40(39.8| 3.5 74| 73.7} 6.5
7] 7.0 6 41(40.8f. 3.6 75) 747| 65
1 8] 8. 7 42 41.8] 3.7|- 764 75.7] 6.6
ol 90| 8] |43(42.8| 3.7) | 74 169| 67
10/10.0| .9 44(43-8| 3.8/ | 78] 775 o8
1tfrrof 1.0 451448 3.9 791 783 6.9
12)12.0} 1.0 4645.8| 4.0, 80| 79.7] 7.0
13{13.0] LI 47468 4.1} 81 '
14140 1.2 48(47.8| 4.2 '
i5|15.0} 1.3 39488 4.3
16[15.9| 1.4 50149-8 |, 4.4
171169 I.§ st 5081 4.5
18|17.9. 1.6 §2 5.8 4.5
19189} 1.7 §3 52.8| 4.6
011994 171 |54 538 47
21 (209 1.8 5§ (5481 4.8
22 {219 Lol . |56155.8] 4.9
23.|22.9| 2.0 §7(56.8] .0
24 |23.9| 2.1 58|57.8| 5.1
125|249} 22 591588 | 5.2}
26 |25.9| 2.3 60|59.8| 5.2
27.(26.9| 2.4 61]60.8| 5.3
2812791 2.4 62{61.8| s.4
29( 289 25| 63(62.8| 5.5
301209 26| 64;638) 561
31/30.9] 2.7 65 ,64.8] 5.7/
32]31.9| 2 66 65.8]| 5.8
33329 29 67i65.8| .8
34/33.9| 30} [68167.7| 5.9
5| Dep. 'Lt g | Dep._ Lat.
51 85 Deg- S1 8 :




T he Seaman’s I;Bzadfté.

[
N .

O, 6Deg. O 6Deg.. S| 6Deg.
IT-E' Lat. Dep. | f Lat. | Dep- i Lat. | Dep.
Tl 10| a 35|34.8| 3.6 69| 686 7.2
c2] 20] a2 36|35.8| 3.8 “70| 69.6] 7.3
3| 30| .3] 3713681 3.9 71| 706 7.4
4| 40| 4 38378 4.0 72| 71.6| 7.8
i 5] sof .5 39]38.8| 4.1 73] 72.6| 7.6
t6] 60| .6F 40139.8| 4.2 74| 73.6] 7.7
‘71 701 7] 141|408| 43 75| 746 7.8
8| 80| .8] 142{418]| 44 76| 75.61 7.9
9| 89} .9 43|42.8| 4.5 77] 76.6| 8.0
o] 991 1.0} 44|438 46 _7_§ 77.6| 8.1
11|109| 11 45 |447| 47 79| 78.6| 8.|"
12{11.9] 1.2 467145.7| 4.8 8o/ 79.6] 83
13[129] 1.4 47(46.7, 4.9 - 81f Bo.6| 85
14139 1.3 48[47.7] s.0 82| 8r.5! 8.6
15]14.9| 1.6 491487 5] 83! 82.5| 8-
1611591 1.7 150l307| 5.2 848351 8.3
17]169] 1.8 Stysozy 5.3 85‘ 84.5] 89
1811791 1.9 521517 5.4 861 "85.51 o.0
190]18.9¢ 2.0 |53(5271 55 871 86.5] " 0.1
20| 19-91 2.1 1941337 | 56 88 875 9.2
ar[20.0| 220 |ssls47( 57 89| 885 | o3l
22)21.9 [ 2.3 561557] 58] 199 8o.5| o.4]
23f229| 24 |57[567| 550 " | 01| sq5| o]
24123.91 2.5 58157.7'|.6.1( 921 91.§]. 9.6
25|249] 26| (59]|58.7] 6.2 93] 92.5| 9.7
261259} 27| . |60o[59.7.1 6.3 94] 93.5] 0.8
27712681 2.8) 61 160.7.|. 6.4 95| 94.5] 99
28(27.8 2.9 621617 | 4.5 . 96 95.5| 10.0
2,288 3.0 .{63{62.7] 6.6 97| 96.5| 10.1
3012081 3.1 S4|63.74 6.7 981 97.5| 1.2}
31132.8| 3.2 65]|64.64 6.8 991 98,5, 10.3
32 31'8 33 N ,66 65.6 6.9 100 99.5 10.4
33 32.8 *3'4}. 1671666 7.0 200{198.9| 20.9}
54(33.8] 34} 681676 71 3000208.31 31.3f
9 Dep. fLat. |~ | o Dep. fLat. o | Dep. | Lat.
M| 84Deg. |~ | P! 84Deg =] 84 ch.

——



Qb otdman's JUMIILL.

5@
S| .7 Deg. 91 7 Deg. 9 7 Deg.
Plociom| |Flaojoe| |P|Gwoe
- p| |7 |Lat|Dep| || Lac Dep. |
bal 1o i) 35347 4.3 69| 68.5} 8.4{
2| 2.0 2 36 357 | 44 70| 69.5 8.5t
.31 3.0 4} 371367 4.3 71l 7051 871
4| 40| .5 381377 46 72| 71,5 8.8]
5] so| .6 391387 48 73| 72.5] 8.9
6] 60| .7 40139:7| 49 74| 73.4| 9.0
7] 6.9 .8 411407 50|, .| 75| 44| 92}
81 79| 1.0 4214177 st |- | 76L 75.4] 93
9| 89| 1.1 43(42.7} 52 77| 764 94
101 99| 1.2} -\44l437| 54) | 78| 77.4|_9'5
11{109]| 1.3 451447 s.5 79| 78.4] 9.6
12]1L9] 1.5 46456 .6 80! 79.4f 0.8
13[12.9]| 1.6} 47]45.6 | $.7 81 0.4] 99
14{13.9] 1.7 481476 5.91 82| 81.4| 10,0
is|149] 1.8] | 491486| 60 83| 82.4| 10.1
16|15.9 2.0 §0149.6 | 6.1 84| 83.4! 10.3
17}16.9{ 2.1 s1{506 | 6.2 851 84.4| 10.4
18117.9] 2.2 §52{516| 6.3 86| 8s.4| 10.5}
1918.9¢ 2.3 $3|52.6 | 6.5 871 86.3| 1067
201987 2.4 54|536 | 6.6 _5_3_§ 87.3| 107
212081 26 55546 | 6.7 89| 88.3 10'9r
22{21.81 2.7 56 (556 | 6.8 90| 89.3| 11.0
23]22.8] 2.8 57|56.6-] 6.9 91| 90.3] It.1
241238} 29 $§8 (576 7.1 92| or3f 1I.2
25(248 ] 300 |59]586| 72 93| 92.3] 11.3
26125.81 32| [60]|596 ;7 7.3 94| 93.3] 11§
27126.8) 3.3° 6L|605| 74 95| 94.3] 11.6
28{27.8 | 3.4 621615 7.6 96| 95.3 11.7
2912881 33 63 [62.5 | 7.7 97] 96.3| 11.8
solas8) 37| faefoas| 28y | 58| g7a| a2
311308} 3.8 65|64.51 7.9 99| 98.31 121
32{31.8} 3.9 66165.5] 8.1 100| 99.3| 12.2
3313271 40 67166.5] 8.2 200|198.5| 24-4
34133.7] 4. 681675 | 83 300|297.7| 366
| o|Dep. [ Lat. | Dep. _Lat. g | Pep. ' Lat
&1 83 Deg. ! 83 Deg. d 83 Deg.

—

[

. |

T = = o e o =
.’5‘0 oo\)oxm-hww-'ow O v h w o = | UG




s = 81
EZ' _guzp_ g_ $Dcg. O, 8Deg. O 8De |
-5_' : 'T& ® |Lax Dep. @ | Lat. | Dep. | Lat. | Dep.]
0955' i 1} al 35|34.7| 49 69| 68.3] 96
IRy 2| 20| .3 36|35.7| $© 70| 693| 9.7
_’5’ 89 4 "o N3 38|37 5-3 172 71.3 lOO
g s| s 7 39386 54 731 72.3| 102
o 6| so| 8 30396 56 74| 733 | 103
_gt»4 o 7] 69| 10 41|406 | 5.7, 75| 743 | 104
;, . 8| 7.9 1.1 42l416| 5.8 76| 75.3| 106
4 ot 9 j8.9 .3 43|42.6 | 6.0 77| 76.3 | 107
- ss|s€| 64| 78| 772 10
451446 6.3 | 79 ';8.2. 110
46|456| 6.4 80l 792 | 111
471465 6.5 81| 8o.2| 113
48 47-; 6.9 821 8r2| 114
L 49|48.5| 6.8 83, 82.2 115
sol49.5| 7.0 ' 84] 832 117
§1]50.5| 7.1 85| 84.2| 118
s2lsts 7.2 86| 85.2 ) 120f
53| 525! 74 871 862 | 121
s4|5350 75| . | 88 873 (122
1551 54.5 sac| o 7,7 ‘ 89| 88.1 | 124
$6 SSS‘ 7.8 90| 89.1 | ra.g
157156.5. 7.9 91l 90.1 | 12,7
s8|57.4| 81 /92 911 | ra.8
59|84 82| 93| 92.1 | r12.9
60(s59.4| 8.3 941 931 | 13.1
61|60.4| 85| l'os| o41| 13.2
)62(61.4| 86 96| 95.1 | 13.4
63(62.4| 838 97| 96.1 | 135
164 [63-4 63.4 Eﬁ O8] 9704 13.6
65 64.,4,;; 9.0 99| 980 13.8
66 65.4i 9.2 JOO| 99.0: 139
67166.4, 9.3 200|198.1, 27.8
68(67.3| 95 300 |297.1| 418
@) Ec_g. Lat. . Bf}_’. Lat.
! 82 Deg. 8.1 82Deg

‘ “ @bhe Scaman’s IPactice,




62 Qe Scaman’s Pradice. - g
g _oDeg. | 19, 9Des. - O | _9Deg. .
Cfc Dep| |7 Lat Dep o) 7| Lav f Depe
Tl el T2l |35]346] 8 69| 68.2| 158
2| 20} 3 36|35.6| 56 70| .69:1| 109
3| 30} 5 37/366| 58 71| 70 | 1R}
4] 40} 60 {38375 59 72| 7u1) 11,2
§| 49| 8|° |39|385] 61 73| 720 | 114]
6| 59} 9 40|39.51 63 74| 73.1| 116
71 6.9 ] LI 41140.5| 6.4 75| 741 1.7
8| 79| 13 42|41.5| 66 76| .75.1 | 119
ol 89 14l |4q3|425| 67| | 77| 76.v| 120
10| ool 16l - |4al4azs5| 69| . | 78| 770] 122
rnf1o9f L7} la5|445| 70| 79| 780 | 124
2lirgl- 1.9 |45|454| 72| | 8 79.0] 125
13|12.9) 20| " |47(464| 7.3 81| 800 127
14 |13.8| 22| ' 148|474 75 82 810 128
s [14.8]-23] " l49]484] 77 83| 8201 130
16 |15.8|:23]' . |so|as4| 78} | 84| 83.0| 13
157{16.8].28] ls1|504] 80 [ 85| Beo| 133
Jg 17.8|:2.8| 7 ' |52l51i4, 81 86| 850, 134
15./188] 38} ‘|s3|524] 83| 87] 85.9| 136
${1o®) 3| (5| saie) 84| | 38| Bes| 1338
;{f 208 331 55543 86] | 89| 879/ 139
22 {2171 3.4 58]55.3| 8.8]- 90| 88.9 | 14.1
23|227| 36|  |g7/56.3| 8.9] 91| 89.9| 14.2
24123.7| 37| |s8{57:3| 91|, 92| 909 | .14.4
25t247] 39 59/583| 92| | 93] 91.9| 145
26125.7| 41 60|59:3| 94 94| 929 | 147
2712674 42} |61]60.3] 9.5 95| 938 14.8
28127:7| 44| 62{61.2| 9.7 96| 94.8 | 150
20287] 4.5 63{62.2| 9.8] . 97| 958 15.2
30|296| 47| 64632 100 98| 96.8} 153
30 306 | 48 65 |64,2 | 10.2 99| 97.8]| 15.5
32 316| g0 66 [65.210.3 10| 08.8( 15.6
33 326 5a 1. 67|66.2 105 200|197.5| 21.3[
34 33. 53 68 672 106 3001296.3| 36.9
o | Dep. Lat } =] E;_) Lat. | & | Dep. ' Lat
= SxDeg 7! 81 Deg. & | 81 Deg

w.w_- = - ‘_, || |II
.




"@be Seaman’s Pradtice, 63
91 10Deg. 9| 10Deg. |, O roDeg.
| ®1 Lat. | Dep. 3 Lat n_)_.& F’»f-LaTE." P
I| 10/ 2 35345 6.1 69| 68.0f 12.0,
2] 20 3 36|35.5| 6.2 70| 69.9| 13,1}
J 3] 3.0 5 37(36.5| 6.4 711 69.9] 12.3!
) 41 39 7(. . |38|374| 66 72} 70.9] 12.5
51 49,91 |39 39-4-r 6.8 73 719 12.7
6| 5.9 1.0 40[39.4| G.9 74| 72.9} 12.8
71 6.9] 1.2 411404 70 751 73.9] 13.0
8 7.9 1.4 42|41.4|. 7.3} 761 740 13.2.
9| 89| 1.6 431424 g5 | 771 75.8]. 13.3
028 1) 4ala33| 78| | 78] 768 135
1 |108] 1.9] 45 |44-3| 7.8]. 791 .77.8] 13.7
2118 2.4 46 [45:3| 80| | 8ol 78.8/ 13.9
13112.8] 2.3} |47 46.3 .3.! » 8if:7¢.8] 1.1
14{13.8] 2.4 48[47.3| 8.3 824 80.8] r4.2.
19114.81 2.6/ . [40[483] 8.5 831 8r.ql.14.4
16115.81 2.8] * |50/49.2; 8. 844 827! 146"
171168 3.0/ "5! 50;'2' 8; 851 8371 .14.8
18117.7° 3.1 §2|51-2: 9.0 86t 847 .14.0.
‘ 19187 3.3 53[52.2( 9.3 87! 854 151!
- 20(19.74 3.5{ 541532{ 9.4 88 86.7 5.3
— — T — ] et -_— B | by |
2ti2eg ) 360 Isslse.2| oy 89 876k 15.44
2252171 3.8 56 155-2{ 9.7 90| 884 | :15.6
23| 22.7| 4.0 {52156.3 | oip 91} 8g.6 ;.-:135.8
241 23.6| 4.2 s8| 7.1 f10.1 2| 90.4 } .16.0;
251 24.6| 4.3 591 581 10,2 93| 91,6 | 16,1
26125.6| 4.5 |60, 59.1{10,4 94| 92,41 16.3
27126.6] 4.9 . |61 60.1!10.6 95| . 93.6 k s16:¢
) 281 27.67 4.9 = '|62(81.1 10.8 96. 94.6 | 167
29286 s.0 63! 62.0|10.9 971 955 | :16.8
30{29.6| 5.2 '164{ 63.0(11.1 98 ,96.5_” 17.0
31130.5( 5.4| |65/64.0|11.3} 99| 97.5.| 17.2
321315 §.5 66165.011.g 100 ¢8.5 | 174
331325} 5.7 1671.66.0 11.6 200 197.0 |- '34.7
341335} 5.9/ |68 67.0(1i.8 300 295.4| §2.1
! o { Dep. ! Lat. I o|Dep.! Lat. Q.| Dep. 1"Lat,
! - 1Bl g Deg. 5178 Deg. - ® 80 Deg. t
T .y —



The Scaman’s JPractice.

© wa A w b=l YA

11 Deg. |
laatc %
1.0 2|
20| 4
2.9 .6
39| .8
4.94 -9
5.9| It

g

39
36
3
3
39
40

11 Deg. - g

Lat. | Dep- | & Lat.

34.3 | 6.7 69| 67.7] 132
85.3| 69| | 701 687 13.4
36.31 7.1 71| 69.7| 13.%
F37.3 | 7.2 72| 70.7 | 13.7
383 74 73| 716 | 139
39.3] 76 74| 72.6 | 14.1]
40.2| 78 75| 736 | 143
41.2] 8.0} 76| 746 | 14.5
42.2| 82 771 756 | 147
a32) 8a)0 1 78 765 | 149
44.2| 8.6 7291 77.9 1 181 |
45.2| 838 8o ‘78;§ i }1;3 ;
46.1| 9.0 81] 7905 | 15.4
[47.1] 9.2]. 82| 8o.5] 15.6
48.1] 9.3 83] 815 ] 15.8
49.1] 9.5 841 82:4| 160
50.1{°9.7 85| 8314 | 162
§1.0, 9.9 861 844, 164
$2.0] o/l "87! 85.4 | 166
§3.0] 10.3 88| 86.4 | 16.8
§4.0|10.§ 8| 87.3| 170
§5.9}10.7 90| 88.3| 172
55.9|10.9 91| 89.34 17.4|
§G.9(11.1 92| 90.3}| 17.6
§7.9|11.2 93{ 91.3| 17.7
58.9711.4 94| 92.3] 17.9
§9.9711.6 .
60.9)11.8

61.8 [12.0
62.8(12.2

'63.8 }tz.q.

64.8|12.6

65.8/12.8

66.8}13.0

Dep. ' Lat.

ipa
lod B

OO0 0O O h W N

-
T




|
The Seaman’s Pladtice. 6
O, 12Deg. | S | 12 Deg, g 12 Deg.
PGt Dep| | T iLaT0ep| | = | Tat TDep
1| 1.0} .2 35(342| 7.3 69| 67.8| 144
2| 2.0 4 36 (352 7.% 70| 68.3| 146
"] 3] 3 6 371362 7.7 71| 69.4| 14.8
4| 32| 8 38372 79 "] 72} 704 150
s| 49| 1.0 39(381[ 81} | 73] 71.41 15.2
6] 59| 1.2 40|39.1| 8,3 74| 72.4} 15.4
7] 6.8] 15 41[g0.1| 8.5 75| 73.4] 156
8! 7.8{ 1.7 42|41t | 871 76| 74.3{ 15.8
9| 88| 1.9 43{420| 90| - | 77|.75.3{ 16.0
Jro} 98] 2.1} - |44f430| 92| | 78] 76.3| 16.2
ri|108] 23]  |45|440| 94 79| 77.3| 16:4
12|1L7] 25| |46[450| 9.6 8o! 78.3} 16.6
131127 29 471460 981 . 81| 79.2} 16.8
14]137] 29 48|47.0|100] . 82| 802 17.0
15| 147 3.1 491479102 | 83].81.2} 17,3
16 156 | 3.3 50148.9 [ 10.4 4 84 822} 173
171661 ‘3.6 $1|49.9] 106 8s5(.83.1] 177}
181176 | 3.8] |s2|g0.9|10.8] 86| 84.1| 17.9
f19]1861 40 53|51.8|11.0 87( 8s.» 18.1)
201199 42| 5415281112} | 88} 8ar) 8,
21 [ 205 | 4.4 |55 533’ 14| "1 891 870! 185]
22]21.5 1 4.6 561548 |11.6 90| 88.0| 18.7
23| 225 | 48] 571558 1.8 91| 89.0 18.9
24[23:57] 5.0 58156712 | 92} °'90.0| 19.1}
29245 | 521 |99 ”577 12.3 93] 91.0| 39.3
26(254 | 54| |60|58112 94} 92,0 19.5
27264 ] §6[° |61 597]12.7 95| 2.9 19,7
28|274 | 5.8[  [62]60.7]12, N9%|.93.9| 20.0
29]28.4 | 60| |63]61.6]13.1 97| 949! 20.2
. |30(29:3( 62 9416261133, | 98| 95.91 20.4
. 131|303 64 651636 Fi3.5/| 991 96.8 | 206
- |32|313] 66 |66 646137 | |1oo| 978| 208
331323} 6.9 67|65.5 trg.0] - |200 195.61 41.6
|34[333 [ 73| |68/ 66y fig2) 1300|293:4) G2
o|Dep. ' Lat g | Dep. I Lat. g | Pep- Lat.
| 5| 78 Deg. ! 778 Deg. =1 78 beg -

- 78 Deg; .




66 G:be Seaman’s 1Padice.
3 9 , ,
EEC RN TN
1 ‘LatjDep. | T | Lat. 4 Dep- | Lat. ; Dep.
1| 1.0 .24 35?-34. ‘7.9 69| 67.21 158
iz 2.0l @4 36-[38.1|" 81 70| 68.2| 15.7
3| 29| 7 37{36.t ' 8.3 71| 69.2| 16.0
4{ 391 9 38(37.0" 86| 72| 70.2°% 16.2
$l 48| 1.1 39 38,011 8.3, 73{.71.1 | 164
6| 591 1.3 40139.0| 9.0 74| 721 16.6
7] 68| 1.6 411400 9.2, - 751 73.1| 16.9
8] 78} 1.8] 421409 94| 761 74.1{ 171
‘9| 8.8{ 20| [43|419| 97 77} 75-°| 17.3
10 98} 2.2 441439 99 _78] 76.0f 17.5
t,lf+.l 71251 - | 45 |48.8 | 101 ’79 779] . 7.8
I LT 2K 46)44.8|10.3 8o/ 78.0} ;18,0
1311271 2.9 471458 10,6 81| =8.9) 18.2]
141361 3.1 48| 468|108 82| 79.9] 18.4
15]146| 3.4 49 4&7 11.0 83] ‘8o.9) 18.7
16]156-1 361 450 2] Uy 84]781.8) 189
17]16.6.} 3.8 Stlg9.7| 105 85| 82.8| 1Lp.1
181176 } 4.0 52| so7 |11y 861°83.8| 19.3
&‘9; 18.5 43 53|s1.6 | 119} 87] 84.8; 19.6
2011931 45 s¢|s26 121} | 88} 85| 108
21205 [ 4.7 155|536 | 124, 89! 86,7| 20.0]
R24RLs | 4.9 56 (546|126, gol 87,71 29.2)
p3{224 | 5.2 571855 |12.8{. 9ty 88i7|. 20.§
2412341 5.4 581565 |13.0 92 ,89-.6 20.7
251244 | 5.4 59157-5|13.3 93! 90,6| 20.9
26{35-4 | 58 60158.5 3.9 941 91.6| a1
27126.3°) q.1 611504137 s;é p2.6| Mg
28(27-3| 6.3f 62 |60 14.0 1L 93.5.| 216
29{28.3}. 6. 63161.4 | 142 97| 945 -21.8
30129.2 6.7 ﬁ} 22_1. 144 ig "9; 5 22.1
3113921 90 65(63.4}146 99 965 22.3
'32(31.2} 7.2 66 :64.3 148 100 97.4| 225
33132271 "7.4|. 167653 151 300 | igq.o 1 45+
34(33:1) 7.6) 1681 66.3 153 3001302.3| 675
o|Dep- ; Lat. g | Dep. 'Lat. 2 | Pep " Lat
1 77.Deg. 1 i 77ch #1770

N I e




The Seaman’s Puadice. 67

) 14 Dcg. Q| . 14Deg; S | 14 Deg.
| Lat. Dep. | Lat - Dep- 7 | Lat. | Dep.
f 1| o} 2 351 34.0| 8.5 69| 66.9| 16,7
e 1.9) 5 3634.9| 87 70| 67.9] 16,9
3l 29| 7 37|35.9] 9.0 71| 68.91 17.2
1 4] 3.9 10 38369 9.2 72| 69.8| 17.4
15| 48] 12 '39/37.8| 94 73| 70.8,| 17.7
6| 5.8 1.4 40[38.8| 9.7( 74| 1.8} 17.9
7] 6.8 1.7 411398 o9 751 72.8( 18.2
8| 7.8| 19 42 {40.7| 10.2 76| 73.7| 13.4
o 871 22 43]41.7| 104 771 747 18.7
0] 9.7 2.4 [44142.7|107] | 78 75.7.| 18"
11116,7 | 2.7 (45 [ 437 f 10-9} 79| 766"} 19’
12]11.6!] 2.9 46| 446|110 80| 77.6| 194
13126/ 3.1 47]45.6}11.4| 81| 786 1905
14(13.6.] 3.4] 148 1 46.6 [ 11.6 82| 79.6| 19,7
S 6 | 49 475 |11.9¢ 83| 8a.51  20.0
3.5 50 48s5-1 1211 ;1 84) Bryg| 20.2
; $1:49-5 | 123+ , 85| 825 205
§2 504 |12.6 . 86| 83.4| 207
§3|51.4 | 12.8 87| 844/ 209
|s2(5a)t3ll, | 88) 854) 21
|55 (584133 |: 89} 86.4] 235
|56|543 |136| | 9o 83| 1.8
57|55.3| 138 : 91| 883 220
|58]56.3 | 14.0. 92| 89.3| 223
159572143 93 | 90,2 | 22.5
60|s8.2{14.5| 94 | o1.2| 227
61/§9.2114.81. | 95| 92| 230
62160.1 {15.0 96 | 93.a| 23.2
43|61.1}1%.3 97| 941 23.%
Sej621 155 | 9B | g51} 237
65163.1]15.7 .99 [ 96.0] 24.0
66 |64.0]| 16.0 100 | 9%.Cc| 24.2
67(65.0} 16.2 200 [194.1| 484
68|66.0)16.5 300 [ag1,1] 72.6
-0 | Dep- | Lat. ‘o }Dep. | Lat.
%16 Deg. 5 [T76Deg




O
- -

@ur ocaman’s Parice.

'
S

fgyasBeg{ -S| 1yDegf ¢ ST 15Dep

z TLat{Dep.| - |7 Lat. Depa 8 _F_"' Lat. ;| Dep.

B! ol e 3; 33.8' 9.-{4 69| 66.6| 17.9
2. 1.9 .5 3634.8| 9.3 70| 67.6') 18,1
3].29] 8 37135.7| 961 | 71| 68.6| 18,4
4| 3.9] Lo 381367| 9.8 72| 6p6| 1861
51 48} 13 39|37-7| 10.1 73| 70.5. 189,
65| 58| 1.6 40|38.6|10.3 74} 715 192
7| 68| 1.8 41|39.6.]10.6 1 751 724 194
81 7.7 21 421406109 76| 734 19.7
9| 8.7 23 431475 | 111 77| 744 200,
10| 97| 26| f44a2siitg) o} 78) 754 20.2;
1n{ro6 | 238 45 (4351164 . | 79 763 " 20,9
12{11.6 | -3.1 46|44 4119 80| 77.3| 20.7/
13{12.6 | 34 47(45:4 (123 81| 7831 21,0
12{13.5] 3.6 48146.4 | 12.5 82| 792 | 21.2]
15145 |39 49 473|128 | 83| 802 215
16 15.5 | 41 50 483 |29 ¢ 71 -81 SERFIT
17164 | 44 ST 453132 | 851 821 2204
(18174, 47| ~ .|s52 §0.2° 13.5 ,85 '8_3-[' 203
19/18.31.49 $3|51.2 137 1187 B4.0| 225
20|19.3] §.2 54522 | 140 881 85c ;2.2..8~ _
21203 |54} ssts3. |142] | 89| 860 230
2243134 571 56541 {14:5] 90| 89| 233
23222 6.0} §7]55:4] 14+ 911 879 236
241232 6.2 58|56.0}15.0 92| 8.9 | 23.8)
25 |24.2| &5 | s9!57.0]15.3 [ 931 89.8 24,1
26|25 | 67| |60|58.0115.5| | 94| 908 | 24.3]
a7 1261 | 7.0 + {61]|589]1 g ] 95| 91.8] 24.6
21231 78] -|62|599|16.0] 96 | 92.7 | 24.8
29| 280f 7 . 16360.8|16.3 97 ] 93.7| 250
30| 29.0| 7. 64161.8/16.6 93| 9471 254
31|30.9| 80| [65/628]168 | 99| 95.6| 25.6
32(31.9| 8.3 66 638 17.1 100 | 96.6] 25.9
33{32.9| 85 67 |64.7 | 174 200 |193.2| 1.8
34 '3_-’:-_3\&? "|48|65 7| 17.6 3001289.8 77.6
E gs_p_._[.._a_t; 1o EF Lat. © |Dep. ' Lat.

© Bl 75 Deg. ) 1Bl 75 Deg. 1'% | 79 Deg.
Ls_____‘ ‘4

— f

e e e e e



- ‘T i @he Seaman’s Practice, 69
16 - oy 16 Deg.. O} 16Deg | \
S 22 =) 0 o) 16 Deg.

{, , e e fd PR,
-2 Z|Law(Dep | 7iLat Dep| | F | Tar Doy
y .ﬁg‘ 1} Lo} .3 35(336] 9.7 69| 66.3] 19,0
5| 18y 21 1.9¢4 6 36346 9.9 70| 67.3| 19.3
Ay 3| 29 8 371336|10.2 71| 68.2] 195
51 18, 4|38 1 38(36.5|10.5| 72| 692| 19.9
51 189, 5 48| 14 39137.5|10.7 731 70.2% 20,1
5 192 6| 5.8| 1.7 40|38.4|11.0 74! 71.1| 20,4
4| 194 71 6.7 Y9 41394113 78| 72,1 20.7
4] 197 8| 7.7 2.2 42{40.4[11.6 76| 73.1 21,0
4] 200 9| 86| 25 43|41.3]1L9 771 740} 21.3
" ,2.0—2 10 9.6 _3_§ 4414231121 A 781 75¢] 215
3| 208 11106 | 3.0 45143.2|1124f | 79} 75.9] 21.8
3| 209 12(14.5 | 3.3 461442 )12.7| 80| 76.9| 220
5[ 210 -f13]12.,5| 3.6 47!45.2|13.0 81| 27901 22.3
) | 21.2, 14113.4] 3.9 148 46.1[13.2 82| 78.8| 226
215 151144 | 4.1 49 47.1 113§ 83| 790.8| 229
21 16154 44 50 48.1]113.8 -1 84| 8oy | 23.2
22,0 - |17(16.3] 47 5T 49.0|44.1 L 85| 817 235
283 18117.3, §O §2 §00|14.3 | 86| 82.7. 23.7
| 225 191183 5.3 53509 (146 | 87, 836| 24.0
| 28 201192} 55| ‘54|59 149 88| 8461 24.3
1 230 21 (202 58 551529 | 15.1 | 89t 8c.6] 245
:l 233 22421.1-) 6.1 56153-8|15.4|. | 90 82.; 24.8
236 {23122.1| 6.3 $71548 157 91 | 87.5| 25.1
/238 {24 |23.1) 66 58|55.7 | 16.0 921.88.4| 254
R . 125 124.0| 69 §9[s6.7|16.3 93| 89.4| 25.7
243 26 |25.0| 7.2 60| §7.7 16.§ 941 90.4 | 25.9
| 246 27425.9 751 + |61|58.6]16.8 95 | o1.3| 26.2
| 348 ' 281269 7.7 62| 59.6 17.1 961 92.3| 265
1 g0 29| 27.9| 8.0 63%60‘.6 17.4 | 97| 933} 265
| 354 1301288/ 83 9461.5117.7) | 98| 5ga| 27.0
/ ; 131]29.8{ 8.5 65625179 ' .;; o%.2| 27.3
; 29 E 32130.8!| 838 66 163 4 18.2% 100 gg, 23.6
q 5,3 33(31.71 9.1 6764.4118.g 1200 [192.3] §5.1
| 728 3413271 24) 5916541188 {300 1288 4y B2
i3 ~ |g|Bep Lat | g Dep. ! Lar. | Dep,'_Lat.
8 - P! 74 Deg. V&Y g4 Deg. 1 B P 74 Deg
/- g I T
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.q0 0 @he Seaman’s IDrartice.

R gy 17 Deg. O 17Deg. o] 17 Deg. | .
Bl s |Fjm el |D|TeiDel
FIECEEIR 33.51 10.2 69| 66.c| 202}

v 2| 1.9]- -6 136344108 70| 66.9] 20.5 g
3] 29| 9] 3735.4|10.8 J7T ) 67.9( 207
4] 3.8] 1.2 38(36.3| 111 72| 68.8] 21.0
5| 48] 1.5 39(37.3|11.4 73| 6981 21.3
6| s7| 17 40383117 74| 70.8| 216
7| 6.7} 2.0 41|39.2]12.0 781 17| 2t8
8| 761 2.3 1421402123 n6|. 72.7{ 222
9| 86| 26 43|41.1|126 771 736| 225
10| 96.| 29 T l44]420 129 _;7? 746 | 2238 .
11{10,5 | 32 45(43.013-1} 791 75.5| 231 o0
Miz2eng| 3.5 46| 440|134 8o| 76.5| 234" -
153]12.4| 3.8 47{44.9| 137 81| 77.5| 237
14|13.4.] 41 48459140 82| 78.4.| 24.04
15114.3.| 44 {49 469|143 ~ 1 83| 79.4.| 243
16:(15.3| 47 50 47.8 146 84| 80.3| 246
17|16.2] sof . gti48.8 14.9] | 85| 813 248~
18|172! 52| |52 407152 | 86 8221 25
1o |18.2] 5.5 = (153|507 |53 87! 832 254
2019 | 5.8 s¢|516{158| | 88) 842] 257
arjzon | 6w f5s|s26 )16 89| 851 | 2601 -
222101 64l  |se|s3.5{16.4| | 9°] 86r| 26.3 1
|23 |r2.0f 67 57535 | 167 91| 8.0 266 |
{24 23.0| 70 's8|55-4 | 17:© | 92| 880 269
25123:91 731 s9|96:4|17:2] 93| 88.9] 272}
26.24.9| 76 60|57.4 175} o4 | 80.9| 27.
271258} 79| 61/58.3[17:8] | 95| 908 27
1281268 82|  |62]59.3|18u { 96 | 91.8| 28.1
29{27.7| 8. 63602184 . 97] 927 28.4
. |32 | B3] felorai87) © |58 sa7| 387)
> 31{29.6| 91/ 65|62.2| 190 99| 9a7| 28
s 32 3006 9.3 66 63.1 19,3 i ,IOQ 92-.,67' 29.2 X ,
334 31.8| 961 67641 | 196 200 [ 191.3 58.5 .
134|325 99| |68|6so|19.9|  [300|2860) S77]
g Dep. Lat. |- o | Dep. | Lat. o | Dep. Lat. .
7 73 DRB ! 73 Deg. & 73 Deg. . |




The Seaman’s Practice.

| a

l (]

{

L]
-

3

N‘.-.—ou--u-au-c—-t—w
.'l'fobooqmm-hwp

w W N SIS TN S S )
"""IO‘C'&\I QAwa » W N

N1

w

w W
presveg

d

\

, tm———

bl

00 0Od AL W I =

18 Deg.
Lat. |Dep.| ™
ol s
1’.3 .6
2. .
3.8 l.i
43| s
5.7] 1.8
66| 22
76| 2.5
85| 2.8
251 31
10.4 3.4
.41 39
12.3 4.0
3.3 4.3
14.21 4.6
5.2 5.0
t6.1 | 5.3
17.1 5.6
l8.° 5.9 '_
1901 6.2
20.0 | 6.5
20.9{ 6.81.
21.9| 7|
22.8 7.4
23.8 |79
24.7| 8.1
25.71 8.4
26.6| 8.7
27.6 9.0
28. 28.5 9.3
29-5 9.6
3041 9.9
31.4 10,2
Dep. ! Lat. ‘
72 Deg. -

Lat. { Dep.

18 Deg.

33.3|10.8
34.2| 11.1
352|114
36.1}11.7
37.1|13.0
38.0|12.4
39.0) 12.7
39.9|13.0
40-9113.3
4181136

4281 13.9
43,7 142
447 14

{45614

46.6 | 151

1475 | 154

48.5 158
49.5 | 16.1
50.4 | 6.4
SI-4 116.7
Rk

eomsa—

§2.3 | 17.0

1533 {173

54-2 | 176

552 | 17-9

56-1 {182
s7-1 1138,
58.0 ;18

1590|192

59:9 | 19§
60.9 | 19.8

———

5|61.8]20.1
62.8 |204]-
.63.7 [20.7 |-

64,7 21.0

Dep‘. Lat.

72 Deg. -
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@be Scaman’s fhadice. .
Deg. | Deg. O | 19 Deg. i
19 Deg. g %Tfe‘p. %\ Doy [ g ‘_
GoDep) (T |LaiDen) )\ Zbe De )
Tl 3| 35330 )ite 632 225 |
T : 6|340][11.7{ 70 -
2l ol ; of Fa.l 7t) 67.1| 23.1y
2.8 1o . |37]35¢« tral 72| 68| 3.4 -
381 12 3 3?? 12.7 73| 690 23.8{
+7| 16|  |39]36. LA B B
' 40}37.8}13.0 . :
A 141138.8]13.4] 751 70.91 24.
il 42 ; .7 13.,7 | 76} 718 247
75| 2.6 |4 32.7 137 s i
.8’5 2-.94 i‘i 1':6 ]4_4 \ 78 73.7 294'&
iy a5l azs | 1407 - 79f 747|237
10.4 3.6 4 ls.o. 80 \75.6 42'6.1 “
11,31 3.9/ |46]43.9 A 81] 66| 26.4| _
554 el B ied|1s6 82| 77.5| 26.9 )
| 55 49 423 160 1 83 78.5! 270 .’
T o473 |16 " | 84| 704| 274
2 s1 4;2 166 85| 80.4| 27.7
lios| 53 52 p 3lise] | 86| 81.3] 280 ]
ol o5 : o 1731 7| 87| 82.2] 283 .
13.0 g.z gi g?d 17.6 88| 83.2| 28.7 -
10. Y . 2% _03:2| 25
;—2 —?—; 55520 |17.9] | 89| 841 29.0f
o8] 72| 6|52.0182 90| 85.1{ 29.3]
ol 22 Bt 186 - | 91| 86.0| 29.6
A ! gg ;ig 189 - | 92{ 870| 30.0f . .
2o | 8] 5935681102 93| 87.9| 30.3] - ’
{335 ] 82 } 604 ;?S 74195 94| 88.9 30.6 R
25y | adf o 57.7 | 19.9 951 898/ 30. .
il B . |62 §8.6 | 20.2 96| 90.8 313, -
ol ol 631506 20.5 97| 91.7] 3i.6
2'87-4' 90§ : 64 gg:s 20.8 | \ i? 92,-6% srof .
— =l 65|61.5|21.2 99| 93.6| 22| -
29.3 Io.t - |86 2. 2.5 100 | 94. sl 32.6] ¢ -
et ed I 67 f's i 21.8]  |300|189.1] 65.1
312|107} 6% 6‘3;.;} 22,2 3001283.6| 97.7 A
ey S A i B e '
'Lat. | . . . °) -
3 %%D‘eg. I g 71 Deg. l FJ 71 Deg.




B B T he Seaman’s Padtice. 73
9| 20 Deg. 9\ 20 Deg. O, 20Deg.
8| GrDep| |7 |Tav Dep| |2 | Lac | Dep.
1l .9 3 35{32.9|12.0 69| 64.8] 23.6
121 1.9} -7 36133.8 123 70} 65.81 23.9
3| 28| 1.0 371348 126 71| 66.7.| 24.3
4! 3.8] 14 38(35.713.0 72| 677 246
}5 4.7 17 391{36.6 | 13:3 73| 68.6 | 25.0
|81 56| 20 40137.6 | 3.7 74| 69.5 | 253
Y71 66) 2.4 41|38.5| 140 75| 70.5. 25.6
81 75| 27 42139.5| 144 76] 71.4 | 260
9| 85| 31t 431404 | 14.7 77] 724 26.51»
10| 94| 34| [4t|arziisel | 78 733 ) 207
11 {10:3| 3.8 45 |42.3|15-4 79| 742 | 27.0
12|11.3} 4.1 46 143.2(15.7] 80| 75.2| 27.4
13|12.2| 4.4 47 | 44.2 | 16.1 81| 781 | 277
14{13.2] 4.8 48 |45.1|16.4 821 77.1] 28.0
15|r4.1] 5.1 49|46.016.8 83| 78.0] 28.3
16|15.0} 5.5 50|47.0; 171 84| 79.9 | 28.7
17{16.0] 5.8 St .85 8o.9| 29.1
18| 16.91 6.1 52 4.89 178 86| 80.8 ] 29.4
{19117.9| 6.5 $349.8(18.1 87! 81.8 | 20.8
20/18.8| 6.8 54 |50.7 18.5 88| 8271 30.1
1 21f19.7] 7.2 §s|51.7118.8 “89} 83.6 | 30.4
22209 7.5 §6152.6{19.1 90| 846 ] 3038
123} 21:6|° 7.9 $7153.6119:5 91| 8s5.5( 3I.T
241 22.6| 8.2 §8154.5|19.8 92| 8641 31§
25} 23.5f 85 §9.55-4|20:2 93| 87.4 31.8
26} 24.4| 8.9 60|56.4 {20.5 94| 88.3f 32.1
27)25.4| 9.2 61| §7:3120.9 95| 89.3| 32.5
284 26.3} 9.6 62| 58.3.{21.2 96| g9o.2 1 32.8
29]27.2{10.0 63| 59.2 |21.5° 97| ot2| 332
I 30428.2| 103 64| 60.1 {21.9| 981 92.1] 335
|- 31} 29.1 ] 10.6 65| 61.1 22.2 99| 930} 339
! 32|30.1| 109} 66162.0}22.6 |- 100} 94.0| 342
33|3t.0}11.3 67|63.0|22.5| |200/187.9] 68.4
134 }31.9 11.6. 2_8 63.9|23.3| - 300|281.9 102.6
" ' o 6;)' Lat.} g"l)c‘p. | Lat. Q - Dep. Lat,
- 1 B 1 70 Deg ‘&1 70 Deg. 70 Deg. |




A F 94 Tye Seaman's PrAUL. -
‘o) 20 Deg T\ 21Deg |© | @\ _21Deg
® 1 Lat. | Depe| - '_"’1 Lat |Dep . ® | Lat. . Dep..
Il .9} 4 35 37-7 12.5 69t 64.4| 247 S
2] .9 7 36 336 12.9 701 65.3 | 25.1 ’ .
3] 2.8 1] 37345 132 7116631 254}- :
4| 37| 14 38135.5 13.6 72{ 67.2| 25.8
s| 27| 18] |39(364l120| | 73| 68.1| 262{
6| 56| 2.r 40|37.3] 143 74| 69.1 | 26.5 ,_
7] 65| 25 41(38.3) 147 75| 700 | 26.9i{7
8] 7.5 29 ‘43 {39.2 | 15.0 761 70.9 | 27.2.
9| 84| 32| 43 }40.1 | 15.4 771 71.9°1 27.6
' {10} 9.3 3.6 44 4111158 784 728 | 279
t1{10.3f 3.9 45 [420 161 791 73.7 | 28.3
t2{t1.2| 43| |46 |s29/165) - | 8o} 747 285
F3|12.1] 4.7 474391 16.8 81] 75.6 | 29.0
14{13.17] 5.0] , '|48 4.8‘ 17.2 82| 76.6| 29.4
119 14.0] 54 49(45.7:17:6 831 77.5( 20.7]
{16 14.9] 57 §0|46.7 17.9 84| 78.4] 301
117]15.9| 64 st]47:6.1831 . | 85| 79.2| 305
181681 6.4 52148.5 186 ‘ 86| 803 30.8| -
frolv7.7| 68| - |ssl4o.5(190| . | 87% 812 | 312}
, 20]18.7] 7.2 54|50.4119:3| - 881 8229 31§ e
" 2t{1906| 7.3 ss|s1.3l19.71 | 89| 83.1( 3.9
“q22lac.5 7.9 156 Is2.3{20.1) [ 90| 840 32,3
123] 215 8.2 §7153:-2(20.4 } 91| 84.9| 326
24| 22.4| 86| . {58|s4.1]|20.8 | 92} 859 33.0}
1251 23.3| %0 §9|55-1j2rty. | 93 86.8 1 33.3
126} 24.3| 9.3 |60 §6.0(21.5 94| 87.7| 337
171 253.2] 97| - [61]56.9121.9 ). 95| 88.71 34.0
128]26.1 | 10,0 |62 s79¥n-2 | 96| 89.6| 344l 4
29|27.1}10.4 163| 58.8122.6 97! 9o.5 |. 34.8| - .‘
{30} 28.0| 107 - "|64| 5981229 98 oug| 35.u
1= =—t—  N=1==1T o gl Bsuel {
4 31{28p(1r.1| - |65]60.7123.3 99| 92.3| "35. |
132|20.0f11.5] ' |66]61.6 23.6] 1109} 92.4} ss. \ H
433)30.8]| 1.8} 67|62.6|14.0 2001 186.7| 71.7 o
¥ . 34 3r‘,7,,l'22. : 68 63.542&. ) 300 280.1 107; -
| o | Dep. Lat| | g|Dep.!Lat. | O | Dep. | Lar.
151769 D‘*‘E =1 69Deg, ™ 69 Deg ? i




P e ——

oo ﬂ:be Seamans pgactzce. 25
8, 22Deg 1O, 22Deg. | 9 [ _22Deg.

| Lat. | Dep. = [Lat. | Dep. ? Lat. [ Dep.
1 9 4 [35]324]13.1 69 64-0 25.9
c2| 19l .7 36,33 4|13.5 70| 64.91 262
23] 28} 11 37134.3|13.9 71| 65.8| 266
4] 37 15 38 35.2|14.2 72| 66.7| 270
5| 45| 19 39|36-1 1146 73| 67.7| 274
6] 56| 2.2 40| 37-M[15.0 741 68.6 1 27.7
.71 65| 26 41380154 75| 695 281
8| 74| 3.0] .|42]389]|15.7 76| 705 | 285
o 83| 34 43(39.9 |16 77| 714 | 289},
10| 93] 371 |43]408|165 781 723 29.2
11102 41 451417169 79| 73.3| 296
12|11 45 46426172 8o 74.2 | 300
13 |12.0| 4.9 47143.6 176 81 75.1 | 304}
14 |13.0] 52 48] 445|180 82| 76.0| 307
15 [13.9] 5.6 49]45-4 (184 831 77.0| 3.1
16 114.8] 60 g0|46.4(18.7 841 77.9| 315
17|15.7) 6.4  Ist|473 |19 8s1 788 31.9
181167 67] 7 |52148.2'19.5 86| 797 | 322
191761 7 §3|49.1 | 19.9 87| 8o.6| 326
20|18.5] 7.5 §4|§0.1 202 88| 81.6| 33.0/
21 | 19.5 7.9 §5|51.0,20.6 89| 82.51 33.4
22 {204 8.2 §6(51.9 210l . | 9ol 83.4| 33.7|
23213} 86 $7152.9' 214 or| 844 34
22122.2| g0 $8153.8 21.7 921 85.3 | '34.%
‘25 123.2] 94 59| 54.7 i 221 93 86'2 34.9|
26 | 241 9.7 60l55.6 225 94| 87.1 | 352)-
27 |25.0]10.1 -|61|56.6 229 95| 881 | 356
28!26,0|10.5 62|57.5 (232 96| 8.0 360("
29| 26.9]10.9 6358.4 | 236 97| 89.9 | 36.4
30[27.8 {11.2 64 594’245 98] 9091 367
31 2871116 6;i6o3 24.4 99| 91.8+ 371
:32 [ 29,7 | 12.0 66 61.2 24.7 1001 92.7.: 37.5] -
331306 |124] - 67‘62.1 281 200 1854. 7491
34315 {12.7] - |68 :63.1 255 ‘ 300278.2109.4|
o |Dep- !Lat. ,O Dep Lat. o Dep.f Lat
‘51 68 Deg: & 1768 Deg. % | “68Deg




B

@yt seaman’s ndice.

9 23Deg O, 23Depg. 9| _23 Degs
? Lat " Dep. | Lat. Uep.. = .I:lt__ Dep.
17 ‘- 4 l35]32.2]13.7, 69} 63.5| 269| -
2 :84 8Bl . (36331141 T70| 644 273
3] 2.3 1.2 5713490 14.4 71| 6531 27.7
4| 37| 16 38{35.0[148 72| 66.3 | 281
s1 46| 1.9 391359152 731 67.2 | 285}
6} 55| 23] . |40 363‘ ‘5-6{ 741 68.1 | 289
") 64 27 41{37.7|16.0; 75| 690 29.3
18| 7.4 31} |42{386|164 | 76} 69.9| 29,7
o| 831 35] [43]39.6]|16.8} 771 709 | 30.1
1o} 921 39 44405172 78| 71.8| 305
11 |10.1f 43| |45|41.4}17.6 79 727 308
2 |1eof 4.7 46(42.3 |18.0 80l 7361 312
13{12.0] 5.1} 4743318 4 81| 746! 316
14 |129) 55|, [48442|187 821 75.5 | 32.0
15 (13.8] 5.9 49]45.1| 19.1 831 764 | 32.4
16 147] 6.2 §0|46.0( 19.5 84] 77.3| 32.8
17156 6.6 §1146.9|10.9 85| 78.2 | 33.2
18166| 70 s2147.9 203 86 792 33.6
191751 7.4 53]48.8 207 871 8o | 340
20|18.4] 7.8 S4| 497 211 88 810l 344
21 [19.3] 8.2 551506 21.§ 891 81.9 | 348
22]202| 86| " |56|51.§ 219 90| 82.8 352
23 |212) 904, - |§7]52-4 22.3 o1 8381 356
241221} 94| -|58|53.4 226 92| 84.71 360
25(23.01 98 |59154.3 23.0 93] 8.6 | 36.3
26 [23.9 102 66552 | 23.4 94| 86.51 36.7
27 |24.8 |10.5 | 61[§6.5]23.8 95| 874 37.0
18!25.8 100 62§71 1242 96| 884 | 37.5
29{26.7]|11.3 63|58.0.246 97| 89.3 37.9
300276 11,7} 164|489 250 98] 90.x 48.3
31 T28g 121 65159.8 . 25.4 99| o1.1| 387
32|29.4]12.5 66 |60.8  25.8 1001 92,0 39.1
33130.4 |12.9 6% [61.7 | 26.2 200 | 184.1 781
34131.3 113.3 68 (62.6 | 26.6 3c0}276.1 |117.2
lo Dep. Lat. k o |Dep,' Lat. o Dep. / Lat.
s 67Deg &' 67 Deg. = 67 Dex
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, G:szeamans]Bmafa. 77
‘&) _24 Deg. . __M_Di 9| 24 Deg.
f ‘Lat. , Dep. & Lat. Dep. - Lat, | Dep.

1 91 4 351 32:0| 1452 69| 63.0| 28,1
2 18] .8f 361329|14.6] 70| .63.9| 28.5
3{ 27| 1.2]- 37(33.8(15.1 711 648 28.9
4| 36| 1.6} 38(34.7] 15.5 72| 65.8]| 29.3
5| 46{ 200  |39!35.6]15.9 73| 66.7) 29.7
6| 5.51 2.4| 40(36.5116.3 74|. 67.6] 30.1
7]-6.41 2.8 41137.4]16.7 1 78] 6851305
8| 7.3 3.2 - |42|38.4]171 | 76| 694] 30.9
9| 821 3.7 43139:3]17.5 771 793 31.3
10| 9.1 | 4.1 44140.2117.9 7 7.2 31.7
1rlio0o| 49 45{41.1118.3 79\ 72.1| 321
12/109| 49 46{42.0]18.7 80| 731 | 32.5
13/1.9| 5.3 47|42.9| 191 8r} 7401} 329
14]12.8] 5.7 481438 |190.5| [ 82| 749 333
I5113.7] 61 49 448|199 83} 75.8| 337
16 |14.6| 65 50 45.7|20.3 84| 767 | 34a
17115.5 69 51 46,6 |20.7 1 85] 77.6] 345
18{16.4] 7.3 $2 47.§ | 211 il 8617851 349
19{17.3) 7.7} 531484 (216 .| 87. 70.5]| 353
20183 8.1 541493220 88 804 357
21 {19.2| 8¢ 55 |50.2 | 22.4] . 89 31,3 36.2
22201} 9.0 56 |s1.1 |228 90 32,,_1_ 36.6
2312000 94|  |57]52.t |23.2 9t | 83,1 37.0
24|21.9| 9.8 58|53.0|236 92| 84.0'[ 37.4
25i22.8 102 |59/33.9'230 93 { 84.9| 378
26 |23.7(106|  |60|548 244 94 { 858 332
27246 /110 611557248 95 | 86.8| 386
28256 11.3 62 56,6252 96 { 877 | 39.0
291265 1171, 1631g7.5(256| ! 97| 884 393
3012741224 [164/58.5/26.0{ | 98 ) B¢ 399
13112831126\ (65 50.4126.4] | 99| 90.4| 403
132,29,2:13.0 66 60,3 | 26.8 - 100 | g1.3| 407
33,30.1 | 13.4] [67|61.2 272, f200}837| 813
34[31.01 138 68162,1 z7.6 ]300 | 274.c122.0
b Dep. | Dep. ‘Lat o Ep. Lat. | il o | Dep.! Lat
2 766 | Deg = 66 Deg.. LT 59( 66 Deg,

L
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150 ot o s w vl

11 110.0°

The Beaman’s Pract

441399
45140.8] 9.0}
46417

ST 46.2

581526

:168161.6 | 28.8

Q. _25Deg
5=

14.8

.3_;’ 3"7
15.2

36| 326
37 .33.%

39{35.3|16.§
40|36 2| 16.9
4t]37.2[17.3
42/38.1]17.8
43139.0
18.6

195
o9
20.3

47,426
48 435

49 444207}

SO 45.3]21.1
21.6
52 47.1
53)48.0
54 | 48:9
551498

22.4

—

23.2

‘56 | §0.7. 237 ‘

a4 ¥
24
25.0

571516

591533
60§44 |25.4
61(¢55.3]25.8
62]56.2|26.2
63 |¢7.1 | 26.7

{64 | 58.0 7.1

65 |58.0 | 275
66598 27.9
28,3
" | Dep. | Lar.
| 65 Deg.

‘ S8 -
138344161

18.21}°

220/

22 8]

)

fce.
1 9 25 ey
¥ | Lat. | Dep
6g| - 6251 29.2
70| 63.4] 296
71| 643|.30.0
72| 65.2| 30.5
73| -66.21 30,9
74| 67.1| 313
75| 68.0| 31.7
76| 68.98} 32.1
771 - 698} 326
78| 707] 330
791 716| 334
80| 72.5| 3338
8| 73.4| 34.3
82| 7431 34.7
831 75.2| 35.t
84| 76.1 [ 35.5
85! 770 36.0
861 77.91 30.4
877788/} 36,
88F 7971 37.2
891 8oy 376
90 ’ 81.6] 33.0
ot { 825 384
92| 83471 389
93| 843 39.3 |
94 | 85.2| 30.7
9% | 86.1'| 40.1
96 | 87.c| 406
971879 410}
981888/ 414
99| 89.7| 418
100 | 906 42.3
200 [181.3] 84.5
3001271.9/126.8
© | Dep. I Lat,
- 6¢ Deg,




g1 nk |2 _26Deg. 2| 25D 2 |-26Dee.
A 8 EECH L) R T T D
— == S Y 31.3{1¢ 3 69| 62.0 2
B, ;96 ;. : lg ; :; 32.4 t§.8 70| 62.9} 30.7
2 65'+} 9 3| 271 1.3 37(33.3|16,2 7t} 63.8] 31.1
aEs = : 4] 36| 1.8 381342166 72| 6471 316
7:)* 65'3} 3\,; 1] 45| 22 39351 |17.1 73| 65.6| 32.0
e jn'g 161 54| 26 40136.9 175 74| 66.5] 32.4
A 17| 63} 31 41136.8]17.9 75| 6741 32.9
51 830) 317 8| 72| 35 42137.7|18.4 76| 68.3| 33.3
| g 9| 81| 39 43]38.6 1838 77| 69.2| 33.8
1 698 f’g 10| 90| 4.4 441395193 78} 70.11 34.2
3-1-:' = 11| 99 —2—8 451404 (19.7 79| 71.0| 346
) 76 334 7[1 10.8 5.3 46141.3 [20.2 . 80 7r.9] 351
> 7S 33} 1341174 ¢.7 47142.2 | 206 81 72.8] 35.5
754] 3 14126 6.1 48143.1 | 21.0 821 73.7] 359
oy H 150135| 66| [49l4s0|214| | 83| 74.6] 364
RS 16144 | 70 50144.9| 21.9 1 84| 7s.5] 368
/74‘ 38 17|15:3 | 7.4 $1145.8122.3 85| 75.4 37-2
770 3 181163 59 §52|46.7 | 22.8 86| 77.3| 377
77 34 ig|t711 83 531476 |23.2} 87] 8.2 38.1
.73%‘ 36_‘8 20 180 8_8 si' 48.5 | 23.7 _88 _7_9*,*] 38.5
| 37 18| on|  |ss|ioe|3en| || Boo| soe
27 7 22|19.8| 96 56 (50.3 | 245 90} 8o.9] 39-4
91.61 380 23]20.7 10,1 1571512 | 25.0 91| 81.8 39-?
c;;’38'4 124 21.6 10.§ 58 §52.1 | 25.4] 92! 82.71 40.5
e 389 125122.5 j109 591530258 931 83.6| 40.7
iH\. 393} 26123.4 {114 6015391263 94| 845} 412
342{ 307, 27|24.3 |11.8 61 |54.8 2671 | 95 85.4| 41.6
?S, 4o 28]25.2 [12.3] |62)¢%.7127.2 961 86.3] 4.1
% / w8, 4 29(26.1 | 12,7 63 |'55.6 | 27.6 97| 87.2| az5
0 g0 | 30{27:0 | 13.1 64575 | 28.0 98] 88.1| 420
o8l 414 31/27-9|13.6 65| 5842875 99| 89.0f 43+
2;8 'ﬂ t F;; 28.8 ;‘2,0 66 59.3 ;,8.9 100 | 89,9 ~8|3'~:
J'Z; 423 331297 | 14.4 67]60.2'129.4 200 179.6 3?\
5 308 1ee) (B Sut2a8) 430012608 3L
3&68 ) D_EB_ Lat, g “Dep.tlat. | ] = Dep. | L
T//L“, f - Bl 64Deg P! 64 Deg. o Bl - P ch.‘q
| pp——— £
/ s - -
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8o Che Seaman’s IPrautlce, "
O, 27Deg. |- O(27Deg |- | & 27 _27Deg.
& Lat. D_EF - -:"Lat. 95[_)_ C = Lat. Drp
e B’ el I PP YR FETI N A7) KT T PTIY
2| 181 o] |36]|321(163] 70{ 62.4} 318
3| 27} 14| 137]33.0]168 711 .63.3} 32.2.
2] 36] 1.8 38338 172 72| 64.11 327
s{ 45| 23 391347 |17:7 73| 65.0( 33.2
6l-s3| 27} |40]356 182} 74| 65.91 336
7| 62| 3.2} " |ar}36s5|186] 75| 668 | 34.1]
8l 71| 3.6} |42|374|101| | 76| 6771 345
‘9 8.0 41 43{38.3 195 77| 68.6| 35.0
10| 891 45| |44i392 12000 | 78} 695) 354
x| 8 5.0 45 | 40.1 | 20.4 791 7°-4| 35.9
12197 5.4 461410209 | 8o/ 71.3{ 36.3.
13 1151 5.9 471 41.9,21.3 8i(. 72.2] 36.8
12|12 | 6.3 481428 |.21.8 821 73.1| 372
15|134| 68 491 43.6 | 22.2 83| 73.9 377
16143 72 SO 4das | 227 84| 74.8] 38.1
7 (180} 7p (531|454 232 85 75.7] 386
181160 8.2 '§2146.3 | 23.6 86| 76.6{ 39.0
19]16-91 8.6 §3'47.2 | 2401 871 77-51 39.5
20[178) .| 54148 |245) | B8 84| 40.0
211187 o5 ss:49.0]25.0t 89| 76.31 s04
22| 196 | 10,0 1561 49.9 | 25.4 90| 80.2| 0.9
23]20:5 | 104 571508 | 259 ot 8r.t| g4r1.3
24|21.4 {109} 58 51.7 26 3] - 92| 82.0] 41.8
25(22.3 11,3 591526 12681 | 93| 82.9| 42,2
|26(23.2 |11.8 60|53.5127.2 94| 83.71 42.7
Ja7]241 J12.2] 0 |61 1543 f27.7]. 95| B4.6| 434
1281249 | 12.7 621¢5.2 |28.2 96| 85.5! 43.61|
1291258132 631356.1 | 286 97| 86.4| 44.0
1301267 | 136 | 64.157-0 | 29.1 981 87.3| 445
J31{276 14| |65 5'79 295 99| 88.2] 44.9
32128.514.5 86! s8.81300{ © |100| 8o.1| 45.4
33/29.4 |15.0 67| 59.7(304]  |300]178.2| g0.9
34[39:3|15.4 ‘ 6~8 <$o.6'J 329 300 {267.3|136.3
SiDep. I Lat. ] Lep. | Lat. o | Dep. | Lan,
PP~ S| = Lat. =] p t
&1 63 Deg. 1 e 63 Deg. | J PJW
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{ ‘ Qe Seaman’s Pradtices 8y

\ [,’_328 Deg. 1 S 28 Deg. -9 . 28Deg.
el m[ P Lat [ Dep. = | Tac. | Dep. |
bl e .51 §351309|164 69| .60.9| 32.4|
-2~J 1.8! .9 36 31.8116.9 70} 61.8 32:9}-
3] 2.6 1.4 37 326\374 7L} 62.7 1 33.3;
4] 35| 19 38(33.5 178} 72| 63.6° 33.-8;-v
S| 44| 23 391344 (183" 73| G4up; 34.3;
-6 5.3| 2.8 40(35.3/18.8] 741 65.3 | 347!
7] 6.2 3.3 41136.2,19.2 751 66.2°| 35.24
8| 71| 3.7 42|37.7| 197 76| 67.¢r | 35.7|
91 791 4.2 43|38.0[20.2 771 68.0§ 36.1l-.
10| 88| 4.7 44 38.8]20.7 78] 68.9 1 366 )
11l 9.74 5.2/ 45 (39712111 | 79] 69.7 1 37.1
12106 5.6° 46 [40.6 [ 21.6|" 8o 706 | 3761
13fir5 ] 6.1 47415 2201 ] 81 71.5| 380.
-l1g3|123 (766} 48 |42.4 22.5 82| 72:4} 385"
1gl13.2| 7.0 49143-2:23.0 831 75.31 300} -
16141 | 7.51 ~lsof44.r 235 | 84| 742 304
17]15.0| 8.0 511450 23.9( | 85} 75.0} 309}
18lis.ol 84! l52]45.9 244 861 75.9 1 40.4
19116.8| 8.9 53/46.8(24.91 - 87t 76.8 { 40.8
200177 o4l |se|472]254| | 58] 379 arsy
2r}18.5 9.9 55 (48.5125.8 89( 78.6. 40.8% .
221 19.4|10.3 56 149.4{26.3 | 901 79.8| 42.2
23Lzo.3‘ 10.8 57}503 26.8 91| 8a.3. g2,
24| 21.2|11.3 s8is1.2]27.2 92| 81.2-| 43.24 .
25| 22,1 f11.7 59152] 27.7 93| 82.t} 437 -7
26| 23:0]12.2 60, 53.0(28.2 941 83.01 44.1
271 23.8[12.7 61 15381286 95| 839l 44.6.}
‘. 28} 24.7]13.1 62 §4.729.1 961 8481 45.1
f, 29125.61136| |63 556129;6p | 97+ 85.6] 455
30| 26.5] 141 164 56.5 {30.0 98 86.5] 46.0
30127.4] 14.5 651574 |30.5 | 991" 87.4." 46.5
. 32128.2] 15.0 66!58.3 /31.0 100} -88.3} 46.9
: 33|29, | T5.| " |67159.1131.5f  |200]176.6| 93:9f
' 34t30.0[16.0| {68600 319} 300 264.9/140.8
‘ {Deo. | Lat| O\De‘p Lat. g | Dep. | Lat,
1[,& 62 Deg. | &1 62.Deg. i ? ! 62 Deg.
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29 Deg, 9| _29Deg. - 2 |- 20D |
Lat. | Dep |+ _I:a_t. | Dep. < Lat. ‘ Dep.
1" .9l s 351306 17.0/ 69| 60.4| 33.4
2} 1.7| 10 136|315 17.4 70| 61.2 | 33.9
3| 26| 1.4 371324179 71| 62.1 | 344
4| 35| 1.9 .138(33.2]184 72| 63.0| 34.9
"¢ 44 2.4 39{34.1 /18.9 -73| 63.8] 35.4
6| s.2| 2.9 40| 35.0/19.4 74| 647 | 35.9
71 61| 34 41|35.9]|19.9 75| 65.6 | 36.3
8| 70| 3.9 43|36.7|20.3 76| 66.5 | 368
9| 7.9 %3 43 1376|2038 771 67.3 | 37.3
o] 87| 48 ++ 38.5 21.3 _'Z? _f§_2 37-3 .
11| 96| 5.3 45139.4]21.8 79| 69.1 | 38.3
t2{ro.5| 5.8 46 |40.2 | 22.3 8o} 70.0] 388
13|11.4| 63 47 ]41.1 | 22.8 81] 70.8 39.3 1
14{12.2| 6.8 48|420]23.3 | 821 71.7] 30.7
1g|13.1] 73 49|42.9123.7|. 83| 726} 402
16{140| 7.7 §0143.7 | 24.2 84 73.8| 40.71{:
17140} 8.2 ST |44.6|24.7 85| 743 | 412
1811571 8.7 §2145.5 25.2 86] 75.2 ) 41.7
19/16.6| 9.2 $3,[46-4|25.7 87! 761 | 42.2
0]17.5| 9.7 54|47.2|26.2 881 77.0| 427
21| 18.4|10.2 55 148.1 {26.7 89| 77.81 43.1
22! 19.210.7 §6 149.0{27.1 90| 7871 43.6
23] 208 |11} $7149.9|27.6 9| 79.6 | 44.1
24| 21.0]11.6 $8|50.7]28.1 93| 8o.5 | 4478
251 21.9 | 121 59|51.6{28.6 93| 81.3 45.1
26} 227 12.6}- 60{§2.529.1 94| 82.2) 446
27] 236131 61| 53-4,29.6 95| 83.1| -46.1
18| 24.5113.6] |62 §4.230.1 961 840} 46,5
29| 29.4(14.1)  “|63]531 |30.8 971 84.8| 4700
131 26.2f 14.5) - ﬁrgf_f 31.0 98] 85.7] 473
311271 15.0] ~ |6%|56.9]|31.5% 99| 86.6| 48,0
32| 28.0t15.g 661 §77]32.0] 100} 87.4| 48.¢
33}28.9) 16,0l . |67]58.632.¢ 200 174.9] 97.0
34(29.7|16.5 68 §99133.0 3001 262.4) 14%.4
Dep. __lzg_t_- O tDep. Lat. o] Dep. | _Lat,
1761 Deg: #1761 Deg, ?' 61 Deg.




€ be Seaman’s Phadtice.

[0 30Deg 9, 30Dsg. Q [ _39 De.

™ | Lat. f Dep = Lat. Dep.| | @ ch " Dep.

1 .9‘ N 1 g 303 17.5 694 598 34§ .
2| 17 10, 36 31.21180 70| 606 | 350} -
3] 26} 1.9 371 320 185 71 6:.5’ 35.§

4| 35! 20}, 38 32,9 19.0 72| 623, 36.0
51 43| 25 39, 338 19.5 73] 632 36.5
6] 52| 30 40 346|200 7+| 641 37.0

7] 6.1 35 411355205 78| S+9( 375}
St 6.9 40} 42° 36.4 | 21,0 761 65.8 380 -
9l 7.8 45 43'372 21§ 77| 66.7 | 383l.
10 .8.7 5.0 4,4_|38[ 22.0: 1_8 _6_7__6 39,0

i 7o5 | 55| - |35 0390|225 79| 68.4 | 39.5] -
12]10.4} 6.0 46i39.8 23,0 80| 69.3 | 400
13[11 3] 6% 47 4947 235 8t| 702 | 40
14 [12.1} 7.0 48 416 230 82 71.0] 410
15 [130F 7.5 491424 | 245 831 719 415
16 [13.9] S0 50!43.3 250, 84! 7271 42.0
17147 85 51]44.2 (255, 851 736 | 42.5
18f15.6] 900 §2:45.0)26.0 .86 745! 430
1911651 g5 53!45 9| 2651 871 753 435}
20 17.3lxoo 54:46.8 270‘ 881 76.2 | 44,0}
21 182" log 55 476275 89 7711 A4S .
22)19.1:11.0 56 485 280} 90| 77.9 | 45.0f :=
23119.9 11§ $7'49.4 285 or| 78.8 | a5.5
2412038 120 §3 50.2.290 921 797! 460}
25 {217 12 59 s1ai29:5 93] 806! 465
26 122,5 '13.0 60 5§20 300 94! 814 | 470
271234 135 61 528,305 os! 823 | 475
28:24.2 14.0¢. 62 3.7 31.0 96| 832 480f -
29351 t145} 63 §$6° 315 97| 840 485}
30|26.0¢ ‘15.0 64 55.4 3201 _5_7_8 849 49,0
31268 {15.5 65 | 563 32,5 99| 85.7 ™~ 49.8
32({27.7 {160 66 §7.2 33,0 100 86.6; §0.0
33|28.6 |16 5 l580 33.§ 2001732 1co.§
34|29.4 |17:0] $8.9 340  [3c0{259.8 1500

o |Dep: Lot {QiP_‘l’"L‘*F_- g | Dep | Lar
|51 6oDeg. | | B/ 60 Deg. & |60 Deg.

83"::
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The Seaman’s Dadice.

P 2 O |3t Des.
1 De O, 3:Deg. S [ 30
g’ L:t .DEp- | Lat. UCP- i Lic | Dep.
15 1< 30. o‘ 180 69| s9.1} 355§
I, 09 5 35 0.9 185 70 60,0 36.0
1 21 17} 10 "?6{3;7 191 .71, 6o 35
.3 ‘2.6 1.5 5732..6 g X ol 3o
4] 3.3 21 138, 3 41201 73| 626 376
_5{ 43| .26 39 3 s 2ol e3at 33
oV an| s 40'3:\1 211 75| 643 386
.'7 a.n 36 ) 6.0 |21.6 76 A6s'll 301
; f/'?l ‘1; ~:23"§69 221 77| 6601 397
1| 9.4 57 |43 1386 zg'_._, so| s34 | 2o
r2|1e3] 6.2 46 394 24:2' 81| 654 | 4t
13|1Ie1] 6.7 4.7540.§ 24 82| ook | B
il I e # 4;.‘0 25.2 83, 711 [ 42.7
o137 | 82 | 42' 2571 841 720 433
16 |13.7| 8.2 §0|42.9 289 si| ol B2
AR s : 43'73 26.8 86| 737, 443
18115.4] 93 52144 273' 8y| 237 &3
oot ot Bl 278, 88| 75.4 | 43.3
-20117.1 103 354|463 46.3 - o0 : 8
‘{21 ]18.0 108 55| 47.1 {288 i 82 373 123
i lios 113 - 430 29.4 ot| 780 | 459
23| 19,7 118 §7(4°-9 20.9 52| 789 47._4
241206 12.4 58 49.7 _ | 47,
! 0.6 394 93| 797 | 47.9
2ty 5213 309 94| 80.6 | 484
261223 13.4] |60 5’4.3:4 os| 81.4 | 480
B SR B S L et 96| 823! 494
28 24.olx4.4 62 5§31 g o7l 85 | b0
|29Y24.9 149 63!54.0. e 3| Srilsee
301257 1154| |64 549 330} | o8 i
31 {266 {160| |6y 1557 ;3g lgg gtg. zl.s
132 25.4\ 16. 26 566 Sis vo | 1m 1ond
133}28.3 {17 7,57-4 3t 3002973 154.5
34|29.2 |17:5 68 58.3 350 300, ;
9|Dep Lot | g Dep Lat | g R°E_5_1£
159 Deg. B TsgDeg. B | 59 Deg.
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/ @cheamanspgama. ‘
| 8y _34Deg. U: 34 Deg. 9 | __34 Deg.
| Let. Dep. ¥ | Lat. | Dep. = |'Lat. | Dep.
1 1] 8] .6 35(200{ 196 69} 57.2| 3806
2| 1.9] 1,1 36 |29.8| 201 70| $8.0| 39.1
3| 2.5 1.7 37|307}207 71| 58.83| 39.7
4| 3.3 2.2 3813t.5)21.2 721 597 403}
s| 41| 2.8 39|32.3(21.8 73] 60.5 40.8J
6| sof 3.4 40(33.2 224 74| 6L.3| 414
71 5.8 3.9 41}34.0]22.9 751 62.2] 41.9
8| 66| 4.5/ 42348 23.5 76| 63.0| 42.§
91 7.5 s.0 43356 240 77| 63-8] 43-1
10 83f 5.6 44)36.5| 24.6 _78| 647 43.6
T 91l 6 45373 25.1 79| 65.5| 442
12] 99| 6.7 46| 38.1 | 25.7| . 80 66.3| 44.7
13108} 43 47)39.0] 2631 81| ,67.1| 45.3
14|11.6] .8 48|39.8] 268 82| 68.0] 45.8
‘ I5|{r2.4| 84 49406 | 27.4 83| 68.8| 46.4
16| 13.3]. 8.9l ~.150141.4|28.0 84| 69.6. 470,
171141 95 5423 |28s5| | 85| 70| 475
18114.9| 10,1 52 43.1 | 29.1 86| 71.3( 48.1
19{15.8| 106 53/43.9|29.6 87( 72.1| 48.6
201166 11,2 54| 44.8 | 30-2 88| 72.9] 49.2.
131174117 55| 456|307 89| 73.8( 49.8.
22|18.2(123 56 46.4. 31.3 90| 746} s50.3,
23[19.1(12.9 57 |47-3|31-9 9t| 754 509
24119.9|13.4 58148.1|32.4 92| 76.3| 514,
25120.7 | 14.0 59 48.9|33.0 93| 77.1| 520
26(21.6 | 14.5 60 149.7|33.5 94f 77:9| 526
27(22.4|15.1. 61 |50.6 (341 95| 78.8] s§3.1
28123.2|15.7 6251.4|346( | 96| 79.6| §3.7
29|24.0|16.2 63|52.2{35.2]. 97| 80.4| $§4-2
30{24.9(16.8 6453.0[35.8 98| 8r.2{ 54.8
31(25.7}17.3 65| 53.9/36.3 99| 821 554
32|26.5!17.9 {66 | 54.7|36.9 10| 82.9( 559
33127.4[18.4]  '67]55.5(37.4 200|165.8|111.8
34(28.2{19.0 68 56.4| 38.0 300 248.7 '_6_78
‘ | Dep. | Lat. o | Dep. ! Lat. g | Pep. | Lat.
R 1 56 Deg. | 6 Deg. #1565 Deg
e — 5 T
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88 €he Seaman’s JPadice.
S35 Des. 2| 35 Deg. Z|_35.Dee.
Pl Dep.| |7 |Latjvep| | ¥ Lat | Dep.
171781 s 351286 201 so| s6.5| 39.6
2 1.9 1.1 36 29.5 -206 .70 “5703 4-0‘2
3| 2.5| 1.7 37]30.312r1.2 7t} §8.2}- 40.7
2| 33| 213 383111218 72| §9.0| 41.3
s1 21} 29 309|310} 224 73| §9.81 41.9
6| 49| 34 40|32.8| 22,9 74| 60.6] 42.5
71 571 40 41133.6[23.5 75| 65| 43-©
8| 66| 46 |43|344|24a} 76| 62.31 43.6
ol 74| 5.2 [43]35.2 246} 77| 63.1) 44.2
1of 82l 59| as[s6o)z52] | 78} 83.9] 448
1| sol 6.3 45136.8 | 258 79| 64.7] 435-3
12] 98} 6.9 4613777264 8o 65.5] 45.9
13|106} 75 47]38.5 | 27.0 81 66.4| 46.5
14|11:5] 80 48139.3 | 275 821 67.2| 470
15}12.3] 8¢ 491 40.1 | 28.1 83; 68.c] 476
16 tg.lk 9.2 50{41.0| 287 841 68.8 48.2
17]13.9{ 98 §1° 418|202 85| 69.6] 48.8
18] 14.7] 10,3 52 426|298 86| 70.5| 49.3
9115610, 53 434 | 304 87] 71.3| 49.9
201164 | 11,5 54 1442 | 31.0 _88 21| 505
21{17.2] 12.0 55145.1 31.§ 89| 72.9] §ra
22]18.0{12.6 56 ' 45.9 32.1 90| 73.71 s51.6
23]18.8]13.2 57 46.7|32.9 91| 746 52.2
24119.6{13.8 $8 '47.5133.3 92| 75.4| $2:8
25]20.5{14.3 59 148.3 | 33.8 93} 76.21 §3.4
L2.6 21.3|14.9| - |69!49.1|344 94| 77.0| $3.9
27{22.1 | 15.§ 6l | 50.0|35.0 95| 77-8] 545
28] 22.9 | 16.1 62| 50.8]35.6 961 78.61 §5.1
29123.7|16.6 63 |51.6|36:1 971 795 556
301246 17.2 %4 524367 98] 8o.3 .
3112541178 /65 1533[37:3 1.
32|26.2 '13.4 |66 ;4..1 37.9
33/27.0/18,9 67( s4.9(38.4
34278 195| |58 557/300f
= D_Q. Lat. tJ| Dep.| Lat,
5| 35 Dep. =! 55 Deg.

f

e

/~_—~—--——'—. -
O0v @y At h w b ~lowv wua auwgp w o~ B




@he Seaman’s Paactice,” L
O 32Deg. O 32Deg. O 1 32 Deg.
¥ | La. Dep. Pl Lat. Dep. B | La. Dep.
1] 8t 5 _ 35297 |18.5| 69| 58.5 36.6
7l 1a 36]30.5 | 191 70| §9:.4| 3.1
3.] 25| 1.6 37|31.4| 196 71| 60.2 | 37.6
41 3.4 21 38/32.2 | 20.1 72| 6ro| 381}
s| 42| 26 39(33.t1|20.7] 73} 6r.9 387
6] 51| 5.2 40(33.9|21.2 74] 627 392
71 59| 37 41348 21,7 75| 636 307
81 68| 4.2 42|356122.3]|" 76| 64.4| 403
191 76| 48 4313651228 77| 65-3| 408
10| 85| ¢.3 44(37:3]23.3 78| 661 | 413
| 93|53 +9{38.2(23.8 791 67.0| 419
12102 6.4 146 39.0| 24.4 80| 67.8| 42.4
13|11.0| 69 47398249 81| 68.7] 42.9
14 |11.9] 7.4 48407 | 25.4 82| 60.9 | 43.4
. 15127 7.9 49]41.5|26.0 831 703 | 440!
16 |13.6] 8.5 §O | 42.4!26.5 84| 71.2| 445
17| 144] 90 §1143.2,29.0 851 72.1 | 45.0
18{15.3] o5 52'44.11275! 86| 729, 45.6
19| 16.1 | 101 53|44-9 28.1| 871 73.8 46,1
20 17.0 106 5445 8,286 88 746 4.66
21178 1.t $5 . 46.6 29.1" 8| 75.5.| 472
22187 119 56 475 29.7 90] 76.3 | 477
23]19.5 12.2 $7.48.3 302 ot 77.2 | 482
{24204 124 58,492 307 92| 78.0 | 487
25{21.2 13,2 59 500 31.3 931 788 | 493
26 122,0 13.8 60!'50.9 3! 8 94| 797 | 49.8
1271229 143 61 ';1 7!32.3 95| 8o 503
L 1281237148 62 526’329 96| 81.4 | 509
. 201245 15.3 63" /53 4334 97 82.2* STe4f
{30]25.4 150 64,543 339 98 83' 51.9
3112631164 65"55.( 344 99 839, 52.4|
: 321271170 i§6.0° 35.0 100} 848 §30
t - 33 18,0‘17.5' 67‘568 *35.5 200 {1696 106.0
' 34 288 180 168 §7.7, 360 300 254.4 159.0
- -
9|1 'ep Lot Dep.l Lat o) Dep. Lat
; &1 58Deg’ ==f 58 Deg. & | “58Deg.
] —— -
‘M



6 - Qe otaltllan s e

'Q( ssDes [ |9 33D | | B s3Dee
.g fat. \Dc 1B Lat. , Dep. 1 i Lag. .| Dep. |~
| 2173 T 35] 294 | | 6of 5701 376
2| 7 1a 36/30.2|196| | 70 587} 381} R
3| 25| 1.6 57! 31.1 | 20.2 71-|. §9.6 1 386| .
4| 3.¢| 22 331319 207 721 60.4| 39.2|
5| 42 2.7 . 39' 32.7 21.2 73 _}61.2:._ 397 '
{&| sio| 33} 40|335 21.8 7+| 621 | 403} - -
. 7Y 591 38} 34.41223 | 75| 629 408}
; 8l 670 4-4) |421352|229! 761 63.71 41.4]|.
o| 7.6.| 49} 43\36! 23.4 77} 6464 41,9}
Sl Rl |Bass|ael | 18] svel s
11| 92| 60 151377 ¥#s5| - | 791 66.3| 430
i2liet} 6.5 46386|25.11 4 8Bo| 67.1| 436} o
113 |10.9] 7.1 471394256 | 8¥| 67.9) 441} * ,
14|17.7] 76 48140.3 262 821 688 44,6|. - -
15 |12.6] 82 |agj4t1|267 83) 696 45.2|-
16 |13.4| 8.7 go|41.9|27:2 841 7051 45| -
7{143] 93 st 42.3 278 85t 74.3| 46.2| -
.1'8 lS.t 9.8 S 6 283 86 72.[‘ 46.8 -
{ro] 1591104} 53144-5\238| 87 73:0* 47.3| ,
20{16.8110.9 $54:49 3,294 g 7381 47.9
214176 (11.4 5;‘46r‘3°° | 89} 747 | 484
22 |18.5|120. 56’470 3051 | 90} 75:5) 499
23(19.3 u-s} 571478 310 91| 76.3 | 49:5
: 242001311 |s8 48.7°31.6 921 772 | S5O
: 251210136 591495 3211 93} 780 | 506
E o 1261218142 60 503 1327] | 94§ 789} s1.2
‘ 271227147 |. 61{51.2, 33-2 . 951 797 | st1.7
i8!23.5 153  |62]52.0 '33.8{ 96| 805 | s2.2| -
29 (243|158}  |63]52:9 343] 97| 814 52.8 - ;
s0|252 (163  |sals37 348 | o8f 822 553 °
31|26.0 169" 651545 354|. | 99 831} 53.9] : S
32|269|17.0]. |66!55.4 35.9|. |190| 83.9: 54.5{ .
- 33|27.71180]. l67|56:2 36.5|. |%Z00|167.7 108.9 K
, 34 28‘.5’ 18.5 |68 §7.1.370| . |39 251.6.163 4 ‘ 3
-+ {g |Dep. T | gDeplLat o | Dep Lat | | |3
.LF 57D¢B 1 ®! 57Deg. |- q, 57Deg S )*
. N ’ ]




91"

i , _ The Seaman’s Practice.:

Q} 38 Deg. 9| _38Deg. O | 38Deg.

. E Lat. , Dep. : j ]._.ai. Dep. ] & | Lat - Dep.
1} 8] 6 35,27.6121.6 69| 54.4| 42.5
21 1.6) 1.2 36)28.4{222 70| §5.2| 43.1

13} 24| 1.8 37|292|22.8 70| 5391 437

141 3.0 25¢ 3812991234 72} §6.7| 443
51 3.9] 31 39 [-30.7| 24.0 73| s75| 4s°

16| 471 3.7} 40|31.5124.6 74 583] 456} -
71 5.1 43} 41132,3}125.21. 751 s9.1| 46.2 |
81 63|49 42{331|25.9| | 76| 59.9| 46.8
91 7.1 53 43|33.9|26.5 | 77) 60.7| 47.4
101 7.9 621 4413471270 78| 61.51 48.@°
11| 87| 68} 45]35'5|27.7 79| 62.2| 48.6
12{-9.5| 74} 46{36.2|28.3 80| 63.0| .49.3

13{102| 8ol |47{370}289 81| 63.8| 49.9
14|11,0| 8.6} 48.378) 206 82 646 | 508

.15 11.8 | 9.2 | 4,9‘ 38‘.6 30.2 83 -6504_ L. SL.T
16|12.6| 99| 50 39-4|308]| 84| 66.2.| §1.7
17(13.4|105 | ST 40.2|31.4 85| 67.01 52.3
181421111 s2 41.0]32.0 86| 67.8! 530

{19l150} 117 53)41.8 326 87, 68.6| 53.6

12|15 8|123) 5414261332 881 693 | 542
21 |16.6{12.9]. - |s55]43-3]33.9 80| 70.1 | 548
22173 |13.6 56 | 44-1 | 34-5 90| 70.9| 554
23 |18 1 1142 | - 1571449 |35.1 o1 { 17| §6-°

24 (18,9 1148 |- [58145.7 |35.7 92| 72.5| 556
25|19.7(154 |- |59/46.5136.3] 93| 73.3| 573
26 | 20,5 | 16.0 60 47-336.9 - 93| 74.t| 579
27{21.3 166 611481 (376 - | 95| 74.9| 535
281221172 62‘48.9 38.2 |- 96 | 756 391
29| 22.9|17:9 63 496|388/ 97| 76.4| 597

{30236 1851 \04)504)394) . | 98 77.2) 903
31{24.4|191 65512} 40@ 99| 78.0| 61.0
32125.2|19.7 66|52.0} 406" |100| 78,8} -61.6
33| 26.0 (20,2 67/52.8| 41.2 200 [1§7.6. 123\1
34026812081+ |68|§3.6|41.0]: |300]|236.4]1847
o | Dep. \_If_t; o |Dep. 'Lat. | o |'Dep. ! Lat.
& 52 Deg. | 5 5

#1" 52 Deg.

52 Deg,:




92 'Etbe ofaman’'s Widititt. .
2| 39 D Q.-. _39Deg. S | -39 Deg.
2| Lat,, Dep. Lar Dep 71 Lak Dep.
Fiinrii 3s.z7z 220 69| 53.6| 434
1 2] 1.6] 1.3 36\280, 226 70| 544| 44.0
3| 23] 1o} |37:287(233 70 55.2| 44|
4| 3.1 25 38, 2905(239 721 559 45-3
5| 3.9| 3.1 39!30.3| 245 73| 56.7) 45.9
6| 47| 3.8 40 3t.1)252( . | 74| 57.5| 466
7| 54| 44 41]31.8/25.8 751 $8.3] 47.2
8} 6.2 go 42|326]26.4 761 so.1{ 47.8
9i 7.0{ 5.7 43]33:4|27.1 77! 59.81 48.5
10| 7.8| 63 44(34:2|27.7 78| 606| 49.1]
111} 85| 69 45350283 79| 61.4| 4971 -
12| 93} 75 46357289 80| 62.2| so31
13101 | 821 . [47(36:5]206 81| 62.9| 51,0
14|10.9| 8.8 148137:3} 30.2 82| 63.7| s1.6}
15]11.6| 9.4 49 38.1|30.8 831 645 | 522
16 |12.4 | 10.1 so 388|3n.g| .} 84| 65.3] 529
17|13.2|10.7 st'396|321| | 8s] 66| 535
18{14.0l 11.3 $2 494327 | 861 668! §54.11
191148119 $3141-2133.4 87, 67.6| 54.7
20155 126] - |54|4t9340| | 88} 684 554
21 {16.3 | I3.2 55 |42.7 |3546]. 89| 692 | s56.0
22 {171 1138 561435 |35.2( 90| 69.9| 566
123117.9 |14.5 571443 | 35.9 91| 707 $7.3
24186 {15.1 158145-1 | 365 92| 71.4| 579
25 |19.4115:7 59| 458 |37.1 93| 72.3| 53.%
126 |20.2|16.4 60146.6|37.8 94 | 73.1| s§9.1
27|21.0(17.0 611474384 95 | 738 598
2812171176 62148.2|39.0 96 | 74.6! 60.4
20| 22.9|18.2 63(48.9|39.6 971 75.4!.61.0
|20(233/189| _ |641497 503] | 98/ 9621 617
31| 241 | 195 65505 | 409 99| 76.91 62.3
32 24,9 20.1. 66 51.3| 41-§ 100 | 7771 62.9
33125.6|208 6715211422 2C0 | 155.4 125.9
3'4,26.4\214.; 68 518 4_&_? 300 |233,1]183.8
o ! Dep. | Lat. U Dep. i Lat. o | Dep. ! Lat.
(55 DC?, 1 51 Deg. | S | 51 Deg.




The Seaman’s Practice. 89
- 19 36 Deg. S| 36 Deg. S . 36Deg.
= | Lat. | Depr P Lt Dep. ® | Lat Dep
T8l 61 35|28.3 20,6 69| §5.8 4.06
2] 1.6 1.2 36|29.1 | 21.1 70 §56.6 | 4l.1
3| 2.4] 1.8 37129.9121.7 | 574 4ty
2] 32| 23 38(3c.7122.3]  bogaf 582 42,3
S| 40| 2.9 39|31.5]22.9 73] sao| 42,9
6| 48] 35 40 324}23-5 74f 59-9] 43.5].
71 571 41 41133.2 241 75| 607 44.1
81 6.5 47 42134.024.7 . 79) 6rig | 44.7|
9| 72| 53 4334.8 | 25.3 77| 62.3 | 45.3
o] 81| 50| ag)356|258) | 78| 617 ( 458
11} 8.9 6.5 45 [36.4|26.4 79| 63.9| 46.4
12| 97| 7.0 46 [37.227.0 80| 64.7| 47.0
13|10.5] 7.6 47 38.0(2‘7.6' 81 65.5( 47.6
14f11.3] 8.2 48138.8/28.2 821 66.3| 48.8
1sf12.1| 8.8 49]39.6|28.8 83| 67.1] 48.2
161129 9.4 §50140.4 29.4| 84| 68.0 49.4
- {17{13.8] 100 51(41.3!30.0 85| 68.8 50.0
18| 14.6 1106 52 142.1 1 30.6 86 69.6| -50.6
19(15.4[11.2 §3/42.9(31.1 87l 9041 s1.4
20(16.2 (11.8 54(43.7|31.7 88 g1.2| §1.9
21170123 55 [44-5132.3 89| 72.0| sa.3
22117.8]12.9 56 145.3(32.9 99| 72.8| s2.9
23{18.6{13.§ §7|46.1}33.5 1) 73.6( 53.5;
24| 1903|141 §8146.9134.1 92| 744 541
25| 202 [ 14.7] 59!47.7 [34.7 93| 75.2| $54.7.
. 26| 21.0|15.3] - [60(48.5(35.3 94| 76.0| §5.3
‘ 27121.8]15.9 61[49.3!35.8 95| 76.8{ 55.8
! 28[22.6(16.4 62 50.2(36.4 96| 77.7| 6.4
29f23.5}17.0 63/ 51.0{37.0}" 971 78:5] s7.0
(243176|  |os|su8lsns| | 98 703| §5
3—1 zs—x 18.2 6552.6 138.2 99| 8o.1| $8.2
32)25.9/18.8 56153.4/38.8 100| Bo.9{ 8.8
33126.7(19.4 671542 /39.4 200 161.8]| 117.6
( 34 127,5 | 20.0 68 55:0|49.0 3001 242.71 176.3
‘ Dep. | Lat. ) Dcp Lac. ] Dep. | Lar,
| - ‘|g 54 Deg, @ $4Deg. P10 54 Deg.



@he Seaman’s maam; '

90
9| 37 Deg, I|. 87 Deg. 9 _.37Deg.
Pl fa Depr| | T|Ta Oep.| | T |Lat Dep
1| .8] 6| . |35]279]|21.0 69| §5.1( 4L5
2| 1.6 1.2 36|28.7|21.6 701 §5:9 [ 42.1
3| 2.4 1.8 37|29.5 22.2 71567 | 42.7
4| 32| 24 38|30.322.8 72| §7.5 | 43.3
s| 40| 30 39 3!-1)23«-4 73158.3 | 43.9
6| 48] 3.6 140(31.9] 241 74| 59.1| 44-5
71 56 4.2 41 32.7‘24.7 751 $§99| 451
8 l 6.4| 48 42{33.525.3 76| 60.7| 45.7
[ 9 (72 54 43 (343259 77| 61.5 ] 46.3
1o 80| Gof |44 |35if26s| | 78| 623 a5
11| 88| 6.6 45 {35.9(27.1 79| 63.1| 47.5}
12| 061 7.2 46 136.7|27.7 8o[-63.9| 481
13{10.4| 7.8 4737.5,28.3 81| 64.7| 48.7
14112 8.4 48[38.3 28.9 82| 65.5| 49.3
19|12.0] 9.0 4939.1,29.5 831:66.31 50.0
116|128 9.6 50[39.9 :30.1 84| 67.1| 50.6
17{13.6 |10.2 51140.7 .30.7 85| 67:9| $1.2
18] 14.4 '10.8 52141.5 31.3 86| 68.7{.51.8
19|15.2 114 53142.3(31.9 871 6o.5] 52,4
2o|16.0f12.0 54[43.1132.5 88/ 70.3| 53.0
21168 [12.6 55 (43-9(33.1 89| 71.1| s53.6
221 17.6|13.2 56 144.7({33.7 901 71.9] 54.2
23( 18.4(13.8 $7145-5|34-3 | 9t 72.71 548
24| 19.2 | 14.4 58146.334.9 2 73.5] 554
25| 20,0 15.0 59]47-1)35.5 93| 74.3| §6.0
26| 20.8]|15.6 60' 47.936.1 94| 75.1| §6.6
27| 216|162 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
20{23.2[17.4 63| 50.3(37.9 97| 77-5{ 584
30| 24.0( 18.0 64|51.1{38.5] [ 98| 78.3 590
31[24.8] 186 65|51.9139.1 99| 79.1} 9.6
32[25.6|19.2|, [|66l52.7/39.7 100} ~9.9| 60.2
33|26.4119.8 67153.5]30.3 200 19.7| 120.4
84| 27.1 | 20.4 68 54.349.9 3001 239.6 | 180.5
: g Dep. | Lat. .9 | Dep.! Lat. O | Dep. ! Lar,
| 5 | "33 Deg. - ¥ 53 Deg, 32




T
S e ————

-

. The Seaman’s Patice. 93
O 40 Deg. Ol 40 Deg. O, 40Deg.
17| Lat. | Dep. 2 Lat. | Dep. & Lat. | Dep.
1| .8 .6 35| 26.8 ) 22.5 69| 52.9| 443
2] 5] 13 36 |27.6 | 23.1 70| §3.6|.45.0
3{ 2.3 1.9 37 28-3\23.8 71 54.4| 45.6
4| 31| 26 38|29.1124.4| 72| §5.2| 46.3
| 5| 38 32 39(29.9|25.1 73| 55-9| 46-9
6| 46| 3.8 40| 30.6 | 2%5.7 74| §6.7-| 47.6
7] 54| 43 41|31.4 263 75| 57-4| 48.2
8( 6.1f 5.1 41|32.2 270 76| $8.2| 485
o( 69| 58 43|32.9 276 77| 59.0[ 49.5
1o 77| S4| |44(337 283| | 78| 507 501
1| Bg| 71 45.|34-5 | 28.9 79| 60.5| 50.8]
12| 9.2 77 46 |35.2 | 29.6 8o 61.3]| 51.4
13]10.0f 83 47]36.0 30.2 81| 62.0| s52.1
14 10.7 9.0 4,8 36.8 30.9 824 62-8 52-7
1g1ig| 96 49375 315 83] 63.6)| 533
16{12.3|10.3 501383 32.1 84| 64.3| 540
17/13.0|10.9 51 |39.1 '32.8 85| 65.1! 54.6
181381116 52)39.8 33.4 86| 65.9]. 553
19| 14.6 12:2 531406 {34.1 871 66.6| s55.9
20 15.3 (129 54 |41-4)347 88/ 67.4| s6.6
21 [ 16.1 |13.5 $5 (42-1135.3 89| 682} s57.2
221 16.9 (141 §6 142.9(36.0 90| 68.91 $7.9
23{ 17.6|14.8 $7|43.7|36.6 91| 69.7] "58.5
241 18,4154 58144.4(37.3 92| 705 59.1.
(251 19.2]16.1 §9|45-2137.9 93| 71.2| 9.8
26| 19.9 | 16.7 60(46.0{38.6 94| 720 60.4
271207173 61! 46.7139.2 951 72.7| 61.1
281 21.4(18.0 62(47.5|39.9 96| 73.5| 617
29| 22.2{18.6 63| 43.3 |40.5 97| 74.3] 62.3
30{23.0]19.3 64| 49:0|41.1 98] 75.1] 630
31123.7|19.9 65|49.8 |41.8 99| 75.8| 63.6
32]24.5| 20.6 66| 50.6 [42.4 100} 76.6| 643 ]
33125.3]21.2 67!51.3143.1 200 1§3.2| 1286
34 26.0.| 21.9 68 52.1{43.7 ]390 2198 192.8
o | Dep. | Lat. o | Dep-! Lat. g ' Dep. | Lat..
. E-] 50 Deg. &1 s50Deg # | g0 Deg.




NS
+

LU Judlilall o Jp/cRibive.

\

’9 41 Dego g 4_“ Deg' g __.;_4" Dego ,
=\ 1t Dep. *" | Lat. ; Dep. ® | Lac Dep..\
1|8 . 39| 26.4| 229 69| s2.1| 45.2
2] 1] 1.3 36|27.2|23.6 70| 52.8| 45.9
3] 2.3] 2:° 37|27.9\243|. | 71| 53.6| 46.6
b 4| 3.0| 26 3828.7,24.9 72| 543 | 47.2
s| 38| 33 39|29.4 256 73] 55.1] 47.8!.
6| 45| 39 40{30.2 | 26.2 74| 55.8| 485
[7 53] .46 41[30.9126.9| - 75| 56.6| 49.2
8 6.0} 5.2 42131.7,27.5| 76| $7.4| 49.8
o( 6.8} 59 43 |32.428.2 77| §8.1] so.5
o] 75| 66| |44)33.2/289) - 78) 589/ stz
1| 83| 72 45 1339|295 79| s9.6| 518
12| 91| 79 46 |34.7]30.2 8o 60.4|  52.5
13| 9.8{ 85 47 35.4|3°.8 81 61.1| s3.1
14|106] 92 48136.231.§ 82| 61.9} §3.8
19|13} 9.8 49)36.932.1 83| 62.6| 544
16]12.1 | 10,5 50(37.7,32.8| | 84| 63.4| s5.1] -
17]12.8]11.2 ST 33.;-i33.4 . 8g| 64.1| . 55.7|
18| 13.6111.8 52|39.2 341 86| 64.9] 56.4|
19} 14.3 |12.5 53|40.0(34.8 871 65.61 s57.1
20151 1131) . |54{407)354| | 38/ 664] 577
21 {15.9113.8 §5 |41.5]36.1 89| 67.1} 58.4
221 16.6 |14.4 56 142.2{36.7 90| 67.9| §9.0
23| 17.4|15.1 $7143.0137-4 91 68.71. 59,7
24| 18.1 |15.7 58143.8(38.0 2| 69.4| 60.3
25| 18.9|16.4 591 44-5138.7 931 70.2| 61.0
26| 19.6 171 60145-339-4 94| 70.9) 61.6
271.20.4| 177 61} 46.0{40.0 951 71.7] 62.3
28] 21.1|18.4 62| 46.8 \420.7 96§ 72.4| 62.9
29| 21.9 | 19.0] 63| 47.5 |41.3 97| 732} 63.6
30122.619.7 64| 48.3 |42.0 981 73.91 643
31{23.420.3 65149.0 142.6 99\ 747 64.9
32|24 | 21.0 66149.8 [43.3 100} 75.5| 65.6
33|24.9|21.6 67150.6 43.9 2001 150.9| 1312
34.|25.7 | 22,3 68151.3144.6) .  |300|226.4| 1-96.8
3 | Dep. | Lat. ‘o | Dep. ' Lat, o Dep. | Lar.,
L."';“ 49 Deg, ) 49 Deg. .




The Seaman’s Practice. o I8
(21 42D | 1O g2De | | O 42Deg
: f Lat. Dep. |- | Lat. L Dcp _'?_ Lat, 'Dep1
1{ .71 7 35120.0]|23.4 69| §1.3{ 4.62
“ 2 ts] 13 0 |36126.7] 241 70| §52.0| 46,81
3| 22 20} . [37:27.5)24.7 71| §2.7| 47.5
4| 3.0) 2.7 38 282|254 72| §3.5| 48.2
| sl 3.7 3.3 392900261 I'931 42| 488
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. Now for theform of fettingdowna Reckoning, altho he who
is accoftomed to keep it in this manner, may haply by ufe 3nd pra-
(tice difcern how to order itin a better way than 1 can prefently
prefcribe or think upon,becaufe he hath occafion often to confider
it in every particular 5 yet in the mean time, I conceive it will be fit
, tohavea Book in Folio, that is,two Leaves to a Sheet of Paper, and :
to keep the left fide of your Beok void, that you may writetherein
- all fuch Occurrents as you (hall think requifite. As namely, the
- Winds, and the Points of the Compafs upon which your Ship lies ;
and what allowance you make for Leeward-way when you fail by .,
a Wind ; the number of Glafles or Hours, and how many Knots or
* Miles in each Hours alfo the Latitudes, which you find by ob{ex-
vation of the Meridian Altitude of the Stars, and what elfe you

* thall think remarkable. But before all this, the Title of the Voyage -
in thcfe, or the like words ; . ,

The Fournal of our Voyage, intended by God’s Afﬁﬁa}fce f'rom S..I. s the
, Latitude of 32 deg. 25 min, te the Coaft of England,&c.

T he right hand Pages,or the right fide of your Book- throughout,
may by Lines be divided into twelve Columns, asin the Example-.
fotlowing doth appear. In the firlt Column may be expreffed the
Day; in the fecond the Month, orat leaft once in the top of the-
Page 5 likewile in the fame fecond Columbn, being large enough,may -

" be fct down the Latitudes, which you find by- the Meridian Alti-
' _ tudes of the Sun at fuch times as you make obfervation. In the
third Column the Courfe (the Leeward-way, if there be any Lee-
ing allowed.) In the fourth, the Variation of the Needle. Inthe
fifth (having made allowance for the Variatioh) fet down the An-
gle of your Rhomb with the Meridian. In the fixth Column, fet
down the Diftance in Miles run upon that Rhomb. Jn the fcventh,
eighth, ninth and tenth Colambos, the Northing or Southing, Eaft- -
ing or Wefting, thereto anfwering, as you fhall find it by your Ta- -
ble. In the eleventh, your Latitudes by Dead-reckoning. And laftly,
in the twelfth Column, you may at fuch times as you think fitteft; - -
fet down your Longitude from the Place from which you firft.de- -
parted, or the Diifference of Longitude from Piace to Place- -

e — . ke an .;‘.
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- For an Example, we may frame a Reckoning between the fwo
places bzfore. mentioned ; namely, from Swmmers [flands to the ;-
zard, whofe diltance in the Rhomb we have. before fuppoled to be
3299 Miles, as fome. Charts make ir, and conf:quently their diffe-
rence of Longitude 4o deg. 1wauld not be underftood as if [ affirmed
it to be fo much, for Ffappole icislels. I wasthere indeed about 20
Years palt,.and furveyed it, and thea kept a2 Reckoning both outwards
and homewards, but I have loft thefe Reckonings long fince, and for.
gotten what they were, and in this cafe it matters not: for whether the

Suppofition be near the truth or not, it [erves (officiently to exemplify ~

tl.e Rule, that teing the end for whichit is ufed. * ‘But if their ‘diftance-
be 3299 fuch Miles as contain only 1000 Paces in a Mile, the fame be-
ing reckomed in fuch Milés as we have before mentioned, namely, in -
lach whereof 60 make adegree of a great Circle, which, as we find,
contains 6120 Fect in a-Mile, their diftance will be little more than-

2695 Miles ; and confequently, the difference of Longitude fictle more. -

than ¢y degrees. . . . _
- Let us therefore fuppofe the difference of Longitude between thofe-

two placesto be 's 5 degrees, and their Eatitudes to be the fame as be.
fore ; namely, of the one 32 deg. a5 min. and of the other §o degrees,.
And letthe Courfes, Diftances, and other Obfervations from Summers
~ Iflands to the Lizard be {uch as before #s fhewed, -
The firft entrancein this Journal (which is the 201b day of February)
is thus-to be underflood; namely, that from the time of fetting Sail
(which we foppofe to be the 19th of February) till the 20th day at .
Noon, the Ship lies away, and makes her way geod upon the North-
Eaft and by, Eaft Point of the Compafs; but the Variation being
8 degrees to the Weltwards (as in the fourth Colamn appears) the
Rhomb upon which fhe hath sunis from the North to the Eaftwards on-
ly .48 degrees, as is exprefled in the fifth Column (it is indeed 48
% deg. but'the } deg. we omit, as for the other Circumiftances not to
be regarded:) upon this Rhomb fhe runs 78 Miles, as in the fixth

ng the Northing to be §2r; Miles, and the Eafting §7:2, as here in~
the feventh and ninth Columnis exprefled by, thefe Numbers ¢22
amd §79 (for the firft Figure towards the Right-hand fignifieth the
tenth pare of a Mile, the reft Miles.) Hence then the Northing being

+ Damely, 32 deg. 25 min. it makes the Latitude here to be 33. deg.
7min. asin the eleventh Column appeass. In like foit, the fecond

Column appears; and anfwerable thereto, I find in the Table beforego-

| 52 Miles, if thatbe added to the Latitutle from which it is reckoned, - .

, “entrance N

|
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entrancs being the 212 of February, theweth thac from the 201h day at
Noon to the 21/#, fheamade her way good upon the North eaft by Eaft -

- Point of the Compafs; but the Variation being 8 degrees Wefterly, the
Angle of the Rhomb, with the true Meridian, was from the North to
the Eaftwards 48 degrees; and fo failing 1oo Miles, the Northing is

_ 693 Miles, and the Lafting 74;% Miles; fo that the Latitude is now
34 deg. 24 min. and the like 1s to be und:rftood of all the reft,
~ Touching the Longitude exprefled in the-laft Column, "although
a Reckoning may be kept and fet down wichout it, yet it is of very
good ufe; and how to convert the Eafting or Welting (chat is, the

- Miles exprefled in the Eaft and Weft Columns of your Journal) into
degrees and minutes of Longitude, we will fhew afterwards; as alfo
how you may eafily corre& your Courfe, and give the true Courfe or

- Rhomb, allowing the Variation. -

But firftro proceed with this Journal. Obferving the Meridian Al-
titude of the Sun upon the 23dand 24'b of February, 1 find that my
Latitude upon the 24t4 is 39 deg. 36 min. whereas by Dead-reckon-
ing ic is but 39 deg. 28 min. fo che Difference is 8 more Northerly -

- But being well aflured of the Lartitude found by Oblervation, I corre&-

 the Dead-reckoning thereby, which may be done by the Rule of Pro-

.~ portion, faying; s - ’

As the Sum of the North Column,

to the Sum of the Eaft Column,

: 3125 Co.ar. 65051

4300 3.6
So the forefaid increafe Northerly , 3.80" o %9?);‘(}:3
‘to the increafe Eaflerly, 110

That is, 11 Miles; for the firft place towards che Righe-handis only
for the 101h partof a Mile. B

~ _ Thefamemay allo fufficiently be found wickout the Rule of Propor-
tion, by the foregoing Table, only for looking there under the Degree
. _ upon which 1 have failed ; namely, under 54 degrees: for 8 Miles, orgn.
L 8o tenths of 2 Mile; tho’ I find not the igame exactiy, yec | find one" |
" which is near it, hamely 82, and 2gainit it in the nexe collateral Cor
lumn 113, which is 11,3 Miles (being oo much by 14 of a Mile,

- becaufe the other is too much by .2;) Iadd thercfore in she Norila
Column of the Journal, 8 Miles, and the Eaft Column 11 Miles ; ande
fo ‘whereas by Dead-reckoning, the Nerthing was but 304.2 Miles,
and the Ealting 419 Miles ; now having corrected it by Ob ervation,

the Northing is' 312,32 Miles, and Ealting 430 Miies. = .~ '
In the like fort,u pon the 2715 D(a)v, I thould by :Dead- reckoning be
. ) 2 s
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in the Latitude of 44 deg. 9 min. but by a clear and good Obfervation .
I find my “felf in the Lacicude'of 43 deg. and §¢ min. that is,=not fo |
much Northerly by 14 min. therefore to corre& it, 1 putin the South
Column 14 Miles, or 140 Tenths: and fecing my Courfe was between
the North and the Eaft, and that Ifind my felf to be lefs to the North-
wards, that is, more to the Southwards than my Reckoning ; there-
fore in probability, Tam al{o lefs to the Eaftwards; that is, more to the -
Weftwards than-my Reckoning: but to find how much, I look in the -
foregoing Table for the Degree upon which L have failed, being from
the North part of the Meridian to the Eaftwards 6o deg. and under 60
deg. ook for 14 Miies, or 140 Tenths, and againft it in the Column
adjoining I find 242, which 11zt down in my Journal in the Weft Co-
lnmn : and {o fubtra&ing the firft from the North Column, the other
from the Eaft, 1 find that whereas by Dead-reckoning I thould be to the
Northwards 2735 Miles, ard to the Eaftwa:ds 465,7; row havipg
correéted ic by Obicrvation, I find thae from the 24 day till ¢his 1ime I
have run more Northerly than I was by 25¢,5 Miles, and more Ea-
iterly by 44155 Miles. . )
Butif your Courfe be near the Eaftor Weft, it may fuffizz to corre&
it in Laritade only, as in the Example of the 816 of March appears:
for in that safe you cannot correét the Longicude, but from fome far-
ther ground. L ' 4
Hthere be any Cursent, you may fiote ir, as is donein that Exam-
ple, following the 8tbof March. ~ . B b
Now if you would fet down this Reckoningupan the plain or ‘com-
mon Ses Chars; Firft, if you defire to exprels every Day’s Account, , -
. you may begin from the 20th of February, and make a'prick in your -
" Plot that may bé from the place from which you fet fail to the North-
wards g2;2 Miles, and to the Eaftwards §7,%; and o will this Point
be diftant from the place of your fetting fail 78 Miles N. E. and almotft -
a guarter of a Point Eafterly: Then for.the 21# Day you may make
Manother Prick, which may be from the former to the Northwards 66,3
iles, and to the Eaftwards 74:5 Miles, and fo you may proceed
h the reft. ‘And thus you fhall have a Prick on the' Plot for every’
ay more exadly fer down, than could be done after the ordinary
~way by Courfe and Diftance,or Courfe and Latitude; efpecially, be-
~ caak in lining the Plot, there are not, nor cannot conveniently be
g' awn any morethen the 32 Points of the Compafs, viz. not half~ -
' °‘lf‘ut5._ Quarters, -or fingle Degrees. R oL
*t if you defire not to fet down every Day’s Reckoning, (which is

. Al
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not neceflary to be done) you may fet down every of the Sums asthey
are correéted by Oblervarion, after the felf fame manner.

Or you may add together all thofe Sums, and fo the Sum total of
the North Column will be 1¢49 Miles, and of the Eaft Column 2345
Miles: therefore in the Meridian of the Place from vhich you deparr,
you may fet down to the Northwards of that Place 1049 Miles, which
will fallin the Latitu'e of 49 deg. 54 min. almoft ; and from thence in
that Pasallel fet down direétly to the Eaftwards 2345 Miles, and there
make a prick for the place where the Ship then is the tenth of March ;
and fo is all this Reckoning fet down at once.

If you keep Reckoning according to Afercator, it will be requifite
fometimes to fum up your Reckonings paft, namely, fo often as you
make any notable Alterasion in your Courfe; and fo this Reckoning,
.or any other, may be fet down almolt as eafily on Mercasor’s Chare;
the Difference is, that here you muft often alter your Scale, becaufe the
Degrees of Latitide on this Chart are not equal, but grow greater and
greater towards the Poles. Now then the Diftance between the two
Places isto be meafured by that part of the Meridian which is intercep-
ted between the Latitudes of thofe two places: Or if both places lie in
one and the (ame Latitude, their Dittance is meafured by a Degree, or
= . other lefs Quantity taken about that Latitude; namely, halt above,

- and half beneath. - S T :

Wherefore if you. would make a Prick or Traverfe-point in Merca-
tor’s Chart, an{wering ta your Reckoning for the firfl . Day, namely,
until the 20th of February at Noon ; it appears by your Journal that
prick mufk be to the Northwards of the place from which you departed

523 Miles, and to the Eaftwards §7:3 Miles. . , B
. Now inftead of the North or South Columns, you may more con-.

" veniently ufe the laft Column but one, fhewing in what Latitude every
Account doth fall ; and fo icappears that the Prick for the 20th of Fe-
bruary mufl be in the Laticude of 33 deg. 17 min. Therefore in the
Meridian of Summers Iflands from which you departed, make a Prick
in the Latitude of 33 deg. 17 min. and from that Prick fec downtothe
Eaftwards in thefame Latitude §7.2 Miles ; and” where it ends, is :Ec‘

- Traverfe-point an{wering to the 20tb of February.. The like may Qe

-~ done for the 21 Day, and {o for all the reft. This §8 Miles may:be |
taken in the Meridian from the Latitude of 32 dég. 22 min: to the La™
titcude of 33 deg. 20 min. Or otherwife, you may take the half of it, :

\uwhich is 29 Miles, about the middle becween borh Latitudes, and dou- -

¢ it. ' B S \ <
v Buts
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But ks fufficient to fet down the Sums of every two or three Days -
Accotints, or {o often as there is any notable Difference in your Courfe. -
Thus if you would make a prick in the Chart, anfwering to the 217
" of February, being the fitlt Sum ; T'fee by the Journal, that it muft be
in the Latitude of 34 deg. 24 min. and to the Eaftwards of the place
from which 1departed 1322 Miles. Therefore in the Méridian of
the place from whence I departed, I make a prick in the Latimde of
. 34 deg. 24 min. and from that prick 1 fot in the fame Latitude to the
- éaﬁwa_rds 132> Miles, and where it ends is the Traverfe-point
anfwering to the 21 of Pebruary, being the firlt Sum, This 132
Miles may be taken in the Meridian wuchin, or a litle without the =
two Lacitudes, as before, namely, from 32 deg. 20 min. to 34 .deg. s -
22 min. - : : ‘
In like fort, if you would make a prick for the fecond ‘Sum, being .-
the 242b of February; it there appears that it muft be in the_Latitude
of 39 deg.. 36 min. and to the Eaftwards of the Traverfe point laft
ore made 430 Miles; therefore in the Meridian of that Traverfe-
point, I make a prick inthe Laticude of 39 deg, 36. min. and from ¢hat .-«
prick I fet to the Eaftwards in the fame Latitude 430 Miles, and where
that ends, 'is the Traverfe-point an{wering to the 2416 Day; and the
like is to be underftood of all the reft. ) =
Now this 430 Miles may be taken feveral ways: for, firft, if I take 1~
Degree about the middle of that part of .the Meridian which is inter- -
-cepted between the Latitudes of the two places, (asfrom 36 deg. 30 min.
to 37 deg. 30 min ).and that Degree feven times taken, is 420 Miles ;
- then about the middle, namely, 37 deg. I take ten Minutes more, -anc<l
fo have 430 Miles. =~ = - . "
In like manner you may take 2 Degrées, or x20 Miles, to meafure it
 thereby, which may be taken from 36 deg. to 38 deg. and the refidue
about 37 deg. as before, é¢. I L
- Or you may take the half of 430 Miles, namely, 2 1§ Miles, which
3 deg. 3¢ min, which muft be taken as before, about the middle of
at part of the Meridian which is intercepted between the two Lati.
cfl:s, and that doubled, is 430 Miles to be fet- to the Eaftward, as
re. oo A : : ' :
. And thus may. this, or any other Reckoning, be fet'down wighout .
knowledge of the Longitudes,but more aptly and exaély by fome Lon-
Bitudes knpwn ; forthen fhall you have in the two laft Columos the -
. ude.:.;,? igd gnnclpa} Scope of your Reckoning, namely, the Lati-
ngitudes of all places as you fail, which may more eafily .

Frv - -y
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‘and exadly be exprefs’d upon this Chart, than the Eafterly or Wefter!

diftances : Theretore how thisalfo may be done we will fhew ; but fir

fomething touching the Compafs, and the Variation thereof, which
- . cughtnot to be negle@ted in a Reckoning, ‘

_ . CHAP X .
Of the Variation of the Compafs, and how to reify a Conrfe
‘ by the Variation known. S
’ Mongft all the Myfteries which God hath of late Years difcovered
yi !&. to the. World for the furtherance of NAVIGATION, there is
none more neceflary, nor yet more admirable than that Property ofthe
NEEDLE touched with the Loadftone, whereby in the vaft Ocean,
where all Landmarks fail, .yea even in the dgrkeﬁ Nights and clofeft
Weather, when neither Sun nor Stars are to be feen, the Mariner (as it
‘were by a Meflenger fent from Heaven)is taught which way to dire& his
Ship; yea,asit were accompanied with a Guide towards his defired Port,
or the Needl€ touched, befides other ftrange Properties, hath this,
to point out in all quarters of the World, the North and South partsof
- the Horizon ; and fo having a Card thereto fitted with Rhombs and De-
grees, it fheweth all Points of the Compafs, and Degrees of the Horizon.
Yet very feldom exaély of it felf, without fome farther Artand In- _
duftry of him that ufeth it; for though in fome places it fwerves not,
yet in moft parts of the World the North and South Points of the Nee-
dle have fome Variation from the true North and South parts of the
Horizon, to the Eaftwards or to the Weftwards, which how te difco-
ver in kind and quantity, we have fhewed heretofore. .
b It may be thought, (and fome Men, otherwife Learned, beforethis
- _Property. wasful}y difcovered, have faid) that this fhould be fome Ble-
mifh and Imperfe@ion in a Stone {o precious; but it is fo far from bgy’
ing an Imperfecion, that it makes it fo much the more precious,
(as 1 have faid) not without the Induftry of him that ufechic. He
_ is negligent or unskilful to obferve it, efpecially in long Voyages a
 various Courfes;, may be led into many dangers by it, becanfe he frames
not his Mind to the Rule, but the Rule to his Mind, imagining it to-be =

‘o

what it isnot: .And. hence I fuppofe. fprang thar Cuftom o phcnﬁ
the Needle, or Wires, a Poiat, or half a Point, to the Baﬂw“ds.h
. - _ : the
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the North-point of the Card, thinking by this meansto fhan the labour -
of obferving the Variation ; which indeed they might if’ the Variation
were the [ame in all Places, and at all times ; but becaullé it is nor, this
doth often increafe the Error. o) ' L
But he that diligerly obferves the Variation, finds (as I fay) no pre-
judice in it, only it requires daily, or once in two or three Days, . half
an hour’s Work, and this Labour it doth abun.damly. recompenfe ;" for
by this means he knows at the prefent how to direct bis .Cc.mrfe ; and for
the futare, by thofe Notes which he keeps of the. Variatiors and Ladi-

, tudes by him obferved, he knows (coming that way again) when Le
draws near to any of thofe Places where fuchObfervations were made,
and fo falls the more certainly with any Place intendcd. o

There is furcher difcovered of late, a Motion or Alteration in the
Variation of the Needle, and thisdsfcarce yet cettainly difcovered. Bue
comparing the Variations which were obferved about fifty. Years paft,-
with the prefent Variations, it appears they are lefler Eaﬁerly and moie - ‘
Wefterly by 6 or 7Degrees, than they were at that time.  For whereas .
the Variation hath formerly been obferved near London to be 115 deg.
to the Eaftwards, it doth now fcarce'exceed 4 degrees. And there is
the like Alteration (as I have heard by fome M.armers) in other parts of .
the World ; which we naw leave to the farther difcovery of Time and In- |
duftry,and come to fhew how to retify a Courfe by theVarintion known.

“The Point of the Compafs upor which you fuil, and the Varia-
tion of the Needle kmown, to find the Rhonlb or Degree= upon
which the Ship ‘l_mtbmade her way. I e

IT is beft that the Needle, or Wiers, be placed direttly under the
Flower-de:luce, or North or South Points, of the Card, and fo -
in the’ Rules following we prefuppofe them to be. Now then it is
be underftood, that the Needle having Variation (as for the moft -
it hath) the Ship doth not make her way upon the Rhomb, or
nt of the Compafs, which fhe feems to fail upon, but either more -
'the Right-hand or to the Left, according as the Variation is to-
"Wards the Right-hand, or ‘towards the Left, ind that o much towards
the one fide, oor towards the ather, as that Variation is: We fpeak not -
hsf;{e of Leeward-way, but of the Variation . only. Therefore for the
tion of this Problem, you muft know how much the Variation §s, .

.
~ .. . .
. ) - *,
- N s - v N . ;
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and which way ; and how this may be doné, we have briefly fhewed

upon the 12¢h Cafe of Right-angled Spherical Triangles, and the 11¢k
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, . : T

A Table of the Anglés of every Poins and half Point
o'; the Co;gnpaﬁ with the Meridian. /

g | D. M,| ,

—§ “North. | Semth. |00 00| North, Somth, | -
D o5 37 .

LI N.&E. | S byW |11 15 NyW. | S. ¥ E.

15 - 16 52~ .

3 ! NN.E | SSW. |22 300 NNW, SSE,

21 D L
3 |NEGyN.[SW.hSi33 45\NW.hyN.|S.E. by S., '
3% ' 139 22)

4 NE. | SW. |45 co. NW, | S.E.

43l so'8y | -3

‘|s | NE.byE.|s.WhyW)s6 15\NW.hyW. |S.E)yE. | -

5%, " 61 521 4

6 | EENE. |"W.SW.|67 30 WNW. | E.S.E.

6 | 73 07 ) o |
7| EbyN. | WiyS. |78 45| Wi N. | E.bys.

7+ - O [84 22 S

8 . Eaft. | Wit |90 cof Weff,. | Eaf. .
~ ' Add Eaft Variation, Add Weft Variation,: ~

t Subtralt Weft. .} Subtra&t Eaft.

For theeffe®ing whereof, we will fet down two ways ; theoneby %
_the Pen alone, the other inftrementally. If you do it by the Pen a-
lone, although it be not hard to find what Angle every Point or half”
"Point makes with the Meridian ; yet for your farther eafe herein,| have
exprefled the fame in the Table before. going 5 the Quarters of Points
1 have omitted, becanfe the Steerage upon a quarter of a Point is very
. : P Fn Mol uncertain,
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wncertain, (the Points being undivided, as ufually they are:) fora -
Man is able by his Eye to guefs. very nearly which is the middilé be-
tween- two Points, but he cannot guefs fo nearly which is the fourth
Pargt. Yet if you defire any quarter, you may add to the next before
going almolt three degrees, namely, 2 deg. 49 min, - L -

Now then by the Magnetical Rhomb, or Point of the Compafs, and
Variation given, to find the Rhomb, you are to obferve thefe two
Rules following, ¢ e -

- 1. Ifthe Rbomb aud Variation be both the [ame way from the Meridian,
(riamely,-bothe to-the right -Hand, or both te the Left) add them togetber,
and that Sum is the tyue Rbomb from that part of the Meridian,

Tet if that Sum axceed 9o degrees, [wbrrad it from 180 Degrees, the
Remainder is the Rhomb from the oppofste part of the Mevidian. .~
2, If the one be sowards the right Hand, the otber towards the Left,
ﬁm the Variation from the Rhomby and ihe Remainder i the true -
R ) : o

Tet if théRhomb be the fmaller Number., [ubtal ic from the Variation,,
andthe.Remainder is the true Rbomb the other way, o
Thefe Rules we flall endeavour to illuftrate by Examples follow-

ing. Lo .

gB»ut firft for ditinGion fake, we fay the Rhombs or Degrees from.
the North towards the Eaft, are towards the right Hand, and fo from
the South towards the Weft, but from the North to the Weftwards on-
the Ieft Hand, and fo fromthe SouthEaftwards : For a Man’s Face
being towards the North, the Eaft is on his right Hand, and the Weft
on his Left,&¢. T R B

In like fort for the Variation of the Compafs; if it have Eafterly
Variation, that is, if the Needle and Flower-de-luce of the Card ftand
to the Eaftwards of the North, we fay that Variation is towards the
right Hand ; for not only the North Point, but all the other Points.
ofﬁ the Compafs direct a Courfe more towards the right Hand than
they would do if there were no Variation. And foif it have Wefterly
"R Variation, thatis, if the Needle and Flower-de-luce ftand to the:
AMW eftwards of the true North Point of the Horizon, we fay,that Va- -
iation is towards the left Hand ;- forafmuch as not only the North.
Point, but 4ll the other Points of the Compafs ftand more towards the.
left Hand than they weuld do if there were no Variation, Thiv-be-
lg:;gm premifed, we come to give Examples of she twa Rules before- -
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- Examplz 1, Let the Magnetical Rhomb or Point of the Compafs be |

- - North Eaft, and the Variationio degrees to the Ealtwards, I dcmand
-. thetrue Rhomb ?

Here the Rhomb and Variation are both one way ;

~that is, both towards the right Hand: thercfore - deg. min.
To the Magnetical Rhomb being North Eafterly — 45 oo
‘Add the Variation Eafterly : 10 00

———————

~ The Sum is the trae Rhomb North Esfterly —— —.—'— 755  co

Example 2, Admita Ship fails upon the North Point of the Com-

- pafs, and that the Variation be 10 deg. tothe Eaftwards ; how doth

"~ Thererefts the true Rhomb South Eafterly ————-—~——85

~ You may conceive that the Rhomb and Variation are here both on

fhe make her way ? : _
- The Magnetical Rhomb is Nosth ; that is,~——— — 00 00
To which adding the Eafterly Variation ~—————-—— 10 00

The Sum is the Angle from the North part ~
- of the Meridian to the Eaftwards T o8
Which is almoft N. by E. and fo hath the Ship made her way. -

Example 3. Let the Point of the Compafs be Eaft & Point Northerly ;
that is, from the Nerth te the Baftwards 7 % Points, which is 84 deg.
23 min. and the Variation, as before, 10 deg. to the Eaftwards, [ de-

mand the true Rhomb? W .
To the Magnetical Rhomb, being North Eaft — 84 22
‘Add the Eafterly Variation — - 10 00
- The Sum is the Angle from the North _ 94 22
Which fubtratted from—— — e ~ea — . 180 o0

. 38
Example 4, Let the Courfe by the Compafs be Weftand by South ;

that is, 7 Points from the South to the Weftwards, or 78 deg. 45 mis.

and let the Variation be asbefore, 10 deg. to the Eaftwards; whag is
the true Rhomb ? o S T
_ To the Magnetical Rhomb South Wefterly —— 278 45

.Add the Eafterly Variation- ~ —10 00

The Sum is the true Rhomb South Wefterly ——.———88 45

way, namely, both from the Meridian towards the right hand. - For®% .
the Variation of the North Point is from the North towards the Eaft, ™
and confequently of the South Point from the South towards theWeft, \‘4

- both towards the right Hand of the Meridian, as the Rbomb is,

' ] P 2 —— jorm T T
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Example 5. ~Let the Courfe by the Compafs be Weft, that is, from ~
the South to the Weftwards 8 Points, or 9o Degrees, and let the Va-
- riation be, asbefore, 16.deg. tothe Eaftwards ; I would know the

trae Courfe or Rhomb ? , 3
oo o , deg. min.

. To the Magnetical Rhomb South Weft -—. 90 ©0
Add the Variation Eafterly - 10 00
The Suh is the Angle with the 1 :

* South-part of the Meridian § . o 100 oo
- Which fubtratted from s — —w——1380 oo
- There refts the true'Rhomb North Weft — 8o co

. Example6. Let the Courfe of the Compafs be Weft ; that is,from
the North to the Weftwards 8 Points, or go Degrees, and let the Va-
_ riation be 10 deg. to the Weltwards I demand the true’/Rhomb ?

To the Magnetical Rhomb North Weft —_— 90 00~
Add the Variation Wefterly —. 10_oo
The Sum is : — et —— 1c0 0o -
Which f{ubtratted from —— = é—— — == ——_ 180 .00."
There remains the true Rhomb South Weft — ———— 80 )

°° .
Objeét, The Magnetical Rhomb being here Weft a0 deg.why thould
it not as well be counted from the South, as from the North?~ =~
Anfw. It may be counted from either : for as it is counted here from-
the North to the Weftwards, it falls under the firft Rule, becaufe the:
Variation is the fame way ; but ifit be reckoned from the South to the
Weftwards, it falls under the fecond Rule, whereof we.now come to-
ive fome Examples, {uppofing thefe already given fufficient to illu-
rate the firft Rule.. ‘ Do -
Ecxample 7. Let the Point of .the Compafs be N. N. W. and the
Variatiop 10 deg. Eafterly s Idemand thetrue Rhomb?- -~~~ ’
From the Magnetical Rhomb North Weff — ~———-—22. 30
Sulitradk the Eafterly Variation — ——— ———10. 00
~ - The Remainder is the tru¢ Rhomb NorthWeft————12 30
Example 8, Let the Point of the Compafs be North, and the Vari-
ation Eafterly 10 deg. what is the true Rhomb.?* :

‘From the Eafterly Variation —— A — 10 QP

) Subtract the Magaetical Rhomb N, W.—~— — 00. Q0

- ____The Remainder is the true Rhombq __ 10 O
: the other way, namely, N.E. £ 7 .19

B i i

v Obgedl.
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- @bje&. Fhe Magnetical Rhomb may 2s well be named North Eaft-
; erly o deg, o min. . ' -
~ Anfw, 1t may ; but then it is fubjet to the firft Rule, as in the fe-
cond Example. ' : ' .
Example 9. Let the Courfe by the Compafs be Wett, that is, from
the North to the Weftwards, 8 Points, or 9o Degrees; and let the

Variation be, as before, 10 deg. to the Eaftwards ; what is the true
“Rhomb ? ‘ : -

From the Magnetical Rhomb N. W, emee . o 00
Subtract the Eafterly Variation — 10 00
- Thererefts the true Rhomb N. W. -- —~—380 00

Here the Magnetical Rhomb miglit as well have been South Wefterly
godeg. and {o it bad fallen under the fitft Rule, asin the 5k Example..
: Examﬁlc 10, Let the Courfe by the Compafsbe Wett, that is,from
the South to the Weftwards 8 Points, or go'Degrees, and let the ¥a--
riation be 15 deg. to the Weftwards, | demand the true Rhomb ?
From the Magaetical Rhomb-S. W, — «— 9o 00
‘ Subtgéﬂ: thie Wefterly Variation d i [0 OO
“The Remainder is the true Rhomb-S; W. -——=80 00
If the Rhomb here had been reckoned from the North, as in the
fixth Example, it had fallen under the firft Rule.. ' '
And this u;a% fuﬂic% It'm- the illuftration of the two former Rulesin
the folution of this Problem. ! - . :
The fame may.alfo more eafily be refolved, by-fuch anda@trument as
is icre defcribed, confifting of two Circles ; the one being the nether--
- moft, divided into 4 Quadrants, and everyof thoft inte 9o deg. num-
~ bred from the North and South Peints, towards the Eaft and Wetft.
The osher, beingthe uppermolt,. and moveable about the Center,,
divided as the Card of the Compafs into XXXII Points, and thoft a-
gain fubdivided into Halves and Quarters. A ‘ '
For if you. turn the North Point of the upper Ciscle, from the-
North Point of the lower fo many Degrees,. and the fame way that:
' the Variation is, -and-then look in the fame upper Circle for the Mag
netical Coorfe, or Point of the Compafs propofed, you fhall find righg
under it in the nether Circle, what nymber of Degrees the fame is d
‘ftant from the N. or S. Pointsof the true Meridian towards the E. ort.

- Asfuppofethe Variation to be 10 deg. Eafterly, and the Courfe by b
the Compafs Eaft, half a Point Northerly, and there be required the-
~ stve Rhomb ¢ . : ' L

) . ! _ ’ | §]
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I turn to the North Point of the upper Circle frem the North Point
of the lower 10 deg, to the Eaftwards ; and then1.iook in the
. Circle for Eaft halfa Point Northerly, and right under it in the nether
_Circle | find 85 deg. and about one half numbred from theSouth part
of the Meridian towards the Eaft ; therefore I conclude, that the true
: Rhomb required is, from the South towards the Eaft, 8¢ 1 deg. and
.fomethingmore.. . . . .. :
By this you may readily find the truc Rhomb for any Courfe and
Variation given. T o

~

.- .- ‘BY this Inftrument alfo (if you uﬁthe Pen only, as beforc we‘bave
- Thewed) you hall readily fea.whento add, and wl{;n to fuberact.

- : CHAP
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| CHAP XL
- 'To keep a Reckoning of your Lomgitude, and [0 to fet down -
- 'Pa Reckoning by ngimd:g and Lasitudsonly. =

N this Example before given of a Journal, we haye inthe r2thand
laft Column, exprefled in fuch places asit feemed'moft requifite,the

‘ Lor:!giﬁl:i{es; ‘We come now to fhew how the fame may be known 3
* "An . ] . .
__ Bythe Rhomb and Katitude given, to find the Difference of Longisude.

~ As the Radius is in proportion. to the Tangent of the Rhomb;

So is the Difference of Latitude in Meridional Parts, - -
To the Difference of Longitude i 1_/Minutes. ’
As, let the Rhomb be North Kafterly 48 deg. and fuppefe a Ship to-

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, RN
The Meridional Parts anfwering to 34 deg. 24 min. .2200
" *The Meridional Parts for 32 25 2058
" The Difference of Latitude in fuch partsis ——— 42

~ Say then, as Radiusis in proportion . L e
. Tothe Tangeit ofithe Rhomb, +. 48 deg, comin; —<— 10.0456:

So the Difference of Latitude in-Merid. Parts ~=—142 2.1523

T o the Difference of Longitude in Minutes eme—————158 2.1979.

Thefe Minutes converted into Degrees, are 2 deg. 38 min. whichg

the Difference of Longitude required, as the fame isexprefled int

. Journal againft the zz/%of February, . S

" 'And thus failing upon one and the fame Rhomb, .you may find the

Diff. of Longitude; and fo often as you alter your Rhomb, fo often:

. -working by the fame Rule, you fhall have all the Differences from place: ¥ -

to place, which added together, make the whole Diff, of Longitnde.

But you may alfo find the Difference of Longitude near enough at
"one Operation for many feveral Rhombs and Diftances, provided thofe:
Rhombs differ not much one from another. As inthe former Journal
" from February 27, till the 2d of March, 1 fiil by feveral Rhombs and:
Diftances from the Latitude of 43 deg. §5 min. inte the Latitude of
deg. If you would find the Difference of Longitude hereto an-
-at one Operation, it may be dore b thisRule.” . As -
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As the difference of Longitude in Miles,
‘Is to the departure from the Meridian in Miles 5 - -
So is the difference of Latitude Meridional Parts,
_ To the difference of Longitudein Minutes. ,
, Asinthat Example, the differencc of Latitude for all thofe Coutfes,
~ asin the North Column appears, is 2444, - IR
- The Depactuse from the Meridian, as ther¢ ipthe Eaff Golumn ap-
pears, is 6301. S
- .- The Merid. parts for the Latitude of 13-deg, §5tin. are 2939
The Merid. parts for the Latitude of 58 deg. oo.min. are 3292

- The Difference of Latitude in Meridional Parts; 5 = - 353
‘Say then, As the Difference of Latitude 2444 Co.wr, 6.6119
- To the Departure from the' Meridian — 5 8301 - 3.7994
S0 the Difference of Latitude in Merid.parts 353 -~ 2.5478
To the Difference of Longitude in minutes ~ go1 2.959

1
Which reduced. into degrees, is 15 deg. to min, And added to the.
former Longitude 21 deg, 28 min. gives the prefent Longit. 36 deg.

38 min. for the 2dof Aarck, = - - - o

~“The like may be done for the Account from the 2d of Adarch to the!
gtb of the fame,Cc. . L L :
But:if your Courfes and Diftances run,beall near to one and the famg
- Parallel or Latitude, (as in this Journal they are from the 5tk of March
to the 8¢b, and from the 8t to the 10rk)" then it is fufficient to find
what Longitude in that Parallel is anfwerable to the Miles of Eafting”
or Wefting, orDeparture from the Meridian, by thisRu .
As the Sine Complement of the Latitude of that Parﬁd' .
Is in proportion to Radius, ,
o is the number of Miles in-that Parallel,
Tothe Difference of Longitude in minutes, .

As from the 5¢b of March to the 8:b, the Latitade was nesr 50 deg.
the Eafterly diftangce 186 2. Miles :. therefore for the Difference of
Longitude, fay ; T

As Sinc Complement the Latitude, f-¢. 50 deg. o min. 1919

To Radius ; ' ) )

So is the Departure from the Meridian ————186 8 3.2714

To the Difference of Longitude———————-295" 6 ' 3.4633

Thus it appears, the'Difference of Longitude is almoft 291 min.
Wwhich is 4 deg. 51 min. and this.added to the Longitude upon the 5¢b
of March, namely, to 46 deg. 2 min. the Sum is 51 deg. 43 min.

t
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the Longitude for the 8th of Marck ; the like might be done for the
- yothof March. : o
"~ Andthough this laft Rule be then fitteft to beufed, when your Courfe
" is near Baft and Wef, or your difference of Latitude little, yet it may
alfo be ufedat odier times inftead of the two former,withoutany great
- Eeror, if you take thé middle Degrée of Latitude, orfomewhat more, as

. in'the former Example, , : " deg. min.
.~ -_ - The Latitude upon the a7th of Febraary is ——— g3 oSS
- The Latitude upon the 2d of Muchis— et a8 0O
Themiddle Latitude, or fomewhat more; is—— 46 1o

- © - As,Sine Complement the-Latitude [ . 46 deg. 10 min. Ja595

To Radius;; '
. ' SotheEafling or Departure fromthe Merid. 630 1 37994
To the difference of Longitude —909 7 3.9¢89

Which is almoft 910 min. or 1§ deg' 10 min, as before, . -

And thus you may in the 12th and laft Column of your Journal fet

. down your Longitude, fo often as tiou think it requifice ; and fo in the
two laft Columns you fhall tiave the Subftance and principal fcope of
your Reckoning ; namely, your Lacitudes and Longitudes, which
whenfoever you defire to fet down in Mercaror’s Chart, orinthe Poler

~

.

Chart, or in any other, graduated with degrees of Longitude and Lati-

tude, you may readily do it.. ' ) g
"+ Asif I would fetdown the Sum of theforefaid Joutnal from the 19th
- of February to the toth of March, lﬁn;i)'af?ainﬂ the 10th of Mareh the
] * Latitude to be 49 deg. §4 min. and the Difference of Longitude 54 deg.
o E,; min. Therefore inthe Latitude of 49 deg. §4 min.I draw an occult
- Parallel, and reckoning from Summer-Iflands towards the Eaft 54 deg.
5 ? min. 1 draw by that Longitude an occult Meridian ; the interfe@ion
o

this Meridian with the aforefaid Parallel, is the Traverfe Point, or pe

the point reprefenting the place of the Ship : and the like is to be ung

- derftood of any other. o o o
This form of keeping and exprefling a Reckoning, is (as I conceive)
moft apt and agreeable (of all others that I have feen or thought uﬁmn )
to all fortsof Charss or Maps, and to the Globe it felf ; and to all ehe
kinds or ways of Saling, that are or may be ufed. We will here add
fome other Propofitions which may fometimes be of good and necefla-

ry ufeinic. ‘
. ‘ \Q"‘ S ”3

™
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The Rbomb and Difference of Laritnde given, to find by the Tabletbe D;.
~ [Rence in she Rbomb, and the Deparigre from the Meridian thereso anfive-
. »"H‘,&c. . 2 - . -. RGN
HQ-W to find the Northing or Southing, thatis, the Diftance in
Latitude ; as alfothe Eafting or Wefting, that is, the Diffancein .
. Longitade, or Departure, from the Meridian of any Rbomb, for any
' diftance run upon it, we bave before fhewed :  the like Operation is in
? thefe Propofitions following; namely, . S . :
3. The Rbomb gand Dif ance in Lm'tu}cgim: -t fomd the Diftamce iis the
. Rbomb and the Eafting or Wefting. o :
3. Tbe Diftance and Difference in Latitude given: to fmdthe Departure
from the Meridian and the Rbomb. S
. 4 The Difference in Latitade and Depariure from the Mevidian given :
to find the Courfe and Diftance.” : , g -
- §. The Courfe’and Departure fPom the Meridian given : to findthe Diffe-
rence of Latitude and Diftance. ' -
6. The Diffance and Departure from the Meridian given : to find the Conrfe
and Difference of Latitude. o o ;
Sothat with the ficft before-handled, here are fix Propofitions, and
in every one of them twothings required ; and fo they become twelve,.
We will npt ftand to give Examples of them all, but only of thofe
which. are moft ufeful, cthe reft may beby them conceived. .
And firft, to find the Eafting or Wefting of any Rhomb for any dif-
ference of Latitnde. R , ' )
. Admit aShip run North-Eafterly 6o deg. (that is,N. B. by E. and
almoft half a Point Eaﬁerl¥r) till fbe have aleered the Latitude 42 min.
how much is The departed from the Meridian? =~
" Irun down the Column under 60 degrees till I find 42 Miles, or
4320 tenths, and againft it inthe adjacent Column I find 720 tenths, thae ]
is, almog 73 Miles ; which is the Departure from the Meridian to the .
you would alfo havethe Diftance usou the Rhomb, it is right a-
Mim‘e nnmbers in the Column of Diftances, being in this Example
AV131ES. - SR
W2 Example, Bot admit fhe run North-Bafterly 6o deg. till fhe alter
Lasitude 1 deg. 32 min. what is the Bafterly diftance ?
.. This » deg. 32min. is 92 miles, or 930 tenths ; for which if Flook
2 the Colamn under 6o deg. 1find no number 13 great, but the grea-
_ there is goo 3 which fubftracted from 920, there remains

. . 420 2
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420 therefore in that Column under 6odeg. Ifook 100 g§oo 8bo .
for thefe two numbers, namely 500 and 430, and 84 420 728
againft the firft in the adjacent Column 1 find 866, :
- and againft the fecond 728, whichl fec againft them - 184 920 1594
as above appeareth ; - and fo adding them, I find for - ,
-~ this diﬂ‘e\flei:ece of Latimdc, - the Departure from the Meridian to be
l91§l.i Se N } . .
sIf further you defire the Diftance run upan this Rhomb, you have it
in the Columa of Diftances, right againft the fame.numbers, as in the
Example above appeareth,where being added, ic amourits to 384 miles. -

f 'ﬂw Dilh-n?e and Dgf’crénce in Latitude given 3 to find the Rbomb and
: - Departure from the Meridian. '

. " A Dmit.a Ship run upon fome Rhomb between the North and the
4 Eaft 84 Miles, and then have altered her Latitude 42 min. the
' Qa‘;:ﬁion is, Upon what Rhomb hath fhe run, and how many Miles
is fhe to the Baftwards in Longitude 2 ‘ ' ‘
1 run crofs the Table towards the Right hand, lookingin every firft
Column of Diftances for 84, till I find againft it in one of theadjacent
'Columns 420 ; at the Top of which Column over 420, there is 60 deg.
fhewing the Rhomb tobe North Eafterly 6odeg. alfo againft 420 inthe,
- adjacent Column, I find 728, which fheweth the Diftance to the Eaft-
wards to be almoft 73 Miles. L
2 Example. But if the Diftance run be 184 Miles, and the Difference ~
of Latitude 1deg. 32 min. and thiere be required the Rhomb and Di-
. ftante o the Eaftwardy; - , :
~ Becaufe the Column of Diftance extends but to 100 Miles, and the
Diftance here given is 184 Miles, you may takethe half thereof, which
» is 92 Miles, and likewif¢ thie half of 1deg. 32 min. which is 46 Milesﬂ
~ or 460 tenths3 and then look, as before, where you find 460 againft 92,

for thereinthe Top of “the Column you fhall find the Rhomb, which
in this Example is 6odeg. fhewing that the Rhomb is from the North
Eafterly 60 deg. and in the adjacent Column againft 92 and 460 you
fhall find 97, which dounbled (becaufe it is for thehalf) is 1594 fheW-
ing that the Departure from the Meridian to_the Eaftwards is 159 ‘N
Miles. Thefe and the reft may alfo be peiformed by the Dedirine of
plain Triengler, as we have formerly fhewed. S

e e R cHAR
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. CHAP XIL

Lthough the Time be already expired which I affigned for this
A.-‘ Work, and mjneown more urgent occafions call me away, yee.
feeing it is neceflary in Navigation to take notice of Currents, andto
make a competent Allowance for them ; 1 will briefly fer down certainr |
Problems, fach as 1 have fometimes thought upon; whereby a Man may- -
the better conceive and judge of that Allowance, the rather for that I
know not any that haye handledje. - . -~ -~ . .. -

Firlt then, it is to be conceived, that"a Ship or other Veflel failingor .
rowing where there is a Current, hath a compound motion arifing of
two different Principles ; namely, of the Current and Ship’s way : fo
that here are three motiors to be confideied, namely, two fimple, and -
the third compound of them, The ficft imple Motion is that of the Cur-. "~
rent, whereby it moveth, and is apt tomoveosher things that are init
the fame way. The fecond of the Ship or Boat, as it moveth by Wind. - -
or Oars, or i apt to be moved, if there were no Current.  The third;
compound of them, is the Line of the Ship’s true Motion. The firflt we:
call the Way or Motion of the Current ; thefccond, the Way or imple

- Motion of the Ship ; thethird her compound or true Way. Thetwo
fimple Motions being ‘either of them according toright Lines, and uni-

. form,asin the Problems following we fuppole them to be.The third alfo, -
which is compofed of them, is a right Line ;- for whether the Ship fail - K
dire&ly oppofite, againft the Current, or dire&ly with it the fame way, ‘oA
or whether the one crofs the other at Right-Angles or at Obliqué; yet
ftill either motion being dire& and uhiform,they both together beget a _

right-lin’d uniform.motion, becaulethe one retaineth to the other oné - [

nd the fame proportion inevery Peint: And according to thefe grounds {
proceed in the Problems following, to determinethe Proportions of

ery of thefe motions, and the Aogles they make one with apother. =~ -

Adwmit a Cwrrent run Eaft 3 Miles an Howr, and thas a Sbip uwder Sail

\arun Weft direétly againft is 6 Miles an Hour in ber fimple Mosson, FRbat is

“traue or compound Motion ? oo : ) .

’

¥rom the Ship’s fimple motion——-— e sememee 6 il . o
Subtra& the Current — 3 miles 5. ‘
he Remainder is the Ship’s true motion sme— —3. miles, oo

So the Shipstrge Way is tothe Weftwards 3 miles an Hour. , ‘
no~ T . o ’ ) ‘ |
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2, Admit & Current run Weft 6 Miles an Hour, and that a 8bip under Sailran
direllly againft it j Miles an Hour by the Log: What % the Ship’s com-

pound Motion, and which way ? )

" From the Current, being the greater : 6 Miles,.
* Subtra& the Ship’s fimple motion —— , s Miles;
There remains the Ship’s true motion 1 Mile.

Which 1 mile fhews, that the Ship by her compound motion fallis
altern, that is, moves to the Weftwards 1 mile an Hour.
~ In the experimental Pra&ice of the two former Problems it may feem,
that a Ship or Boat fo ordered, hath alfo a motion t6 the right-hand or
to the left ; but this comes to pafs, becaufe it is hard, and in a manner
impoffible to flem a Tide or Stream fo exa&ly, but that the Ship will
fwerve (or yaw, as they fay) either to one fide or to the other.
3 Admit aCurrens run Eaff 3 Miles an Hour, andthat the Ship aiforun Eaff
'3 Miles an Hosr by the Log 5 What is the Ship's trae motion 2

“To the Ship’s fimple motion— 3 Miles,.
Add the Currente—— - = =—13 Miles;. -
The Sum is the Ship’s true motion : — 6 Miles.

* So the Ship's Compound or true Way, is Eaft 6 miles an Hour.

4 Admit aCurrent run Eaff 2 Miles an Hosr, and the Ship South 6 Miles'
~an Hour : What is the Sbip's true motion,and which way & :

. In handling of any Art to avoid circumlocution,there are ufed Terms
or Words of Art ferving toexprefs briefly the things bandled. And for-
afmuch as this Subje& hath not been formerly handled,nor the Principles

or Grounds thereof l4id (fo far as 1 know). we will adda few fuch Terms- |

asmay feem moft neceflary, exprefling here what we mean By them.

' - Let the Line AB run from- A to the Sowthwards; and

D “13 BD from B (o the Eaftwards ; andlet AB be in propor-

7 tiontoBD,as 6 to2,0r 3to I L '

. Then doth ABreprefent the Line of the Ship’s imple

" motion, BD the Mation of the Current, and- AD the#

compound motion of the Shjp. - oy

- And DAB is the Angle contained betwcen the Line
of the Ship’sfimple. motion, and theLine ofher cons:

| pound or true Motion, which for breviry fake we v.(iv
- henceforth call the Angle of Defleition.  Alfo ADB is'the

Angle contained between the Line of the Ship’s com™,

. pound motion, and thefet or drift of the Current,which:

~we calkthe Ahgl of Refletiom

.

\ : '. o . Eam‘y.,
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Laftly ABD is the Angle contained berween the Line of théShipy -
. fimple Motion, and the fet of the Current, which we will call the Jp .

- gle of Incidence. _ 5 . -
. Then for the Rbomb, the proportiom is thus:
- As the fimple Motion ————AB 6 Miles — 0. ar. ———9.2219.

i Is to thé Current——— ———BD 2 Miles~ 00,301

¢ So isRadivs, " o : ' ~ .

f To the Tangentof Defle&ion t.---DAB 18 deg. 26 min. 9.5230 :
. So the Rhomb npon which the Ship makes her way good, is South - ‘

’ 18 deg. 26 min. Eafterly, thatis, S. S E. 4deg. 4 min. Southeily.
: 2. For the Ship's true Way, or compound Motiew. ~ = .
As the Sine of the Defhuétion f, - DAB 18 deg. 26 min, =——o.5000 ~

To the Current — -DB 2 Miles o,3011
So Radius, T , :

" To the true Motion AD 6 3} ‘ —o0.8011

So the Ship's Compound Motion is 6 ¢ Miles hourly, ¢hatis 6 ;

Miles almott. S A

& A Ship failsteft 5 days ufabe_r,b the Log 92y Mile : but there is a Current
all this while festing to the Southwards 1 § Miles an Hour : 1 demand bow
Jhe bath [ailed, and bow far 2 . ’

The Current fewting 1 ¢ Mile an Hour, fets in-§ days 180 Miles =

Therefore, .
As the fimple Motion—= ~—AB 724 Miles- e et 1397 -
__Isto the Current DB 180 Miles——— swbeie2.25 53
# So is Radius : ' - :

" Tothe Tangent of Defle&ion z.--DAB 1] deg. g7 mia.— ——9.3950
© . C For the Difance.

" As Sine-compl.the Defle@ion fe.. DAB 13 deg. §7 min.——oc.0130

Is to che fimple Motion AB 727 Miles ——-2.8603
is Radius ’ S —
the compound Motion ——AD 747 Miles 28713

the Ship’s true way is Weft foutherly 13 deg. §7 min. or Sowth- . -
IL 76 deg, 3 min. 747 Miles. - -
Sbip fails Weff § daystogether, by the Log. 725 Miles, in a Currens ‘
2ing to she Somthwards, and then finds that fhe bath alicred ber Latitude
3 Dei;;m b,c I den;md-:be_.Mmm of she Current the srue Rbomb, and true .
way of the Ship ? o . '
This Qxeﬂionpdiﬁ'creth l'ﬁt:le from the former ; for feeing the Diffe-
Thens of Latitude is 3 dbg. themoticn of the Current is 180 Miles ; fo
there is given the Ship

< fore, g, ’s fimple motion, and the motion of the Cnmnt, 'l ' l
L— - . “‘ ' )
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bythe Log in 4 Current festing Eafterly ; and then obferving the [ame Cape,
. b’c ﬁ”};‘;tb: }t zeﬁ: N.NW.1demand bow faft that Currcgm Jets,and g:v
‘ar fhe bath [ai ‘ , - ~

- fAs f:« a Ship fail from A towards B South 30 Miles ; but by meansof

" the Curvent fbe isdriven more Eaﬁerl{i namely to D ; from whence

fetting the Cape A, itis found to bear N.N.W. And fecing the Current

“ fots from. Btowards D Eafterly ; therefore the “ﬁ."f Refle&tion BDA.

is 6 Points,thatis 67 deg. 3o min. Here then is demanded the Diftance
AD, andche drift of the Current in that time BD. . :

As the Sine of the Angle of Defle&ion /. BDA 67 d. 30 min.— .0344

“To the fimple Motion of the Ship AB 30 Miles ——1.4771

So the Sineof the Angle of Defleé&tion /. DAB 22 d. 30 min.——9.5736

To the Motion of the Current BD 1232 ——F.0851
And further,

As the Sine of the Angle of Refle&ionsf BDA 67d, 30 m.— .0342

Tothe Diftance run by the Log AB 30 miles, 1.477¢

So is Radius, :

‘To the compound Motion of the Ship AD 32 41 r—T.0TI

And thus we firid that Current to fet 12 4i3, that is near 12} Miles.
in 6 Hours, and the Diftance run to be 32 1 Miles almoft.

That the thing may be better conceived, we will ufe two or three

“ Examples more familiar and obvieus to every Man’s Experience ; yee

grounded upon the fame Principles and Reafons.

the Tide of Ebb to run there Eaffward 2 5 Miles an Hour, and that a pgjr
of Oars rowing 4 § Miles an Bour, wauldgo freighs over from the firft to
- the fecond : bow [hallthey row.over ; namely, upon whas Degree or Point of
the Compafs, and bow far [ball shey rex to-ger thisher,and in what sime 2

" Motion of the Boaf, Ebthe Macion of the Cursent, then is A the

: Che s“’m_an"‘ Poadice.. | . azy
7. A 'Ship in 6 Hoars [ails from a certain Cape or Head land Somth, 3¢ Mil:s

1

8. Admit that Tulis-fRairs bear from BillingSgate-Raiss Sowsh-wef fomberly, € -
namely, Soutb-wefterly 40 Degrees, and be diffawt 80 Poles ; and fuppoje .

\_Jt

_Let A reprefont ma-ﬁffmﬁm? » D Tulivftairs, AE the fimple
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Angle of Defle@ion, E the Angle of Incidence, D the Angle of .Ref ’

. fle@tion, 130 deg.or yodeg. . .
>~ As the fimple motion of the Boat--AE 4 § miles —9.34679
Is to the motion pf the Tide——DE 2  miles ——0.39794 .
- So.the Sine of Refle@tion ———Ds 5o degee——— ——9.88428
To the Sine of Befle@ion As 23 deg. 3 min.——=9.6289%
Thus then the Pofition fronr A to D, being South-Wefterly 40 deg.
and the Angle of Defle&ion A 23. deg 3. min. the Pofition from A to-

wards E, is South-wefterly 63 deg. 3 min. that is, W.S.W. Southerly : - B

And fo muft thofe Oars row to go ftreight over. )

. . Secondly, For the Diftance AE. - : S

From the Angle of Refle&tion —a——D $0 deg. oo min.

. Subtra& the Angle of Defle&ion - A 23 deg. o3 min.
And chere refts the Angle of Incidence— E 26 deg: 57 min. '

As the Sine of Incidence. — E 26 deg. 57 min-- 334370

To the true Diltance, ——AD 8o Poles, — ——1,90309

So the Sine of  Refle@ion —/.D 50 deg. 00 Min—=—-——9.88425
To the fimple motion~— AE 13§ 5 Poles$——~———2713104
L Lagly, for the Time. S

Séeingv;zo Poles make a mile, and they row 4 ; miles anhour, itis

1440 Poles in an Hour ; fo the praportion is, - o
As the fimple hourly motion— 1440 6.8416 °
Po the fimple motion beforé found—— v 13§ 13 —21310
Sois an hour in minutes; namely ,———== 60 min.—— —1.778¢
» To the Time required in minutes————— - ¢ ;8 —— <0750
%, . A?d E;ldfg will the3 be rowing?h over. d B 797
9. But’ they vow barder, to go a [horter sut 3 namtly; to goSomth-weff -
by Plfe;t‘”oibw fa5t muft they 5:0 ro go fireight over, and bow far, m@
in what time? | - : T , »
Then fecing the Pofiion from A to D is South-wefterly 40deg.
d South weft by Weft is South-wefterly 56 deg. 15 min, therefore the
le of Defle@ion at A, is 16 deg. 15 min. the Angle of Reflection D
ore, §o deg. oo min..the Angleof Incidence E is 33 deg, 45 min.
e Sine of Defle@ion——~/.A 16 deg. 1§ min. — g5 31T
e motion of the Tide ——DE 2 ! mile$————~—0.39794
he Sine of the Angle of Refleion D go deg. o min. «— 9.88425
© the fimple hourly motion of the Boat AE 6 ,4i¢——— ——083¢30

l}{xd‘ fuch isthe hously motion of the Boat, namely, 6:58¢ mikesin_

our,

\
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Secondly, for the fimple Motion.

Asthe Sine of Incidence [.E33deg. 45min.  ~  o0.29526
Is to the true Diflance . *~ AD 80 Poles 1.90309
~ Soisthe Sine of Refletion . D 50 deg. oo min. _9.88425
Fo the fimple Motion . AE 110 %, Poles 2.04260

Thus it appears they muft row 1 10 4 Poles to get over.
' " " Lyftly, for the Time, ‘
The hourly Motion before found 6 $22 reduced

Y.

_ into Poles, is - . » ‘o 7 2,1901%

As the fimple hourly motion 2160 6.65956

Is in proportion to an hour, or . 60 min. - 177815

. So is the fimple motion before found r11ci. - © 2,04260
To the titne required . 3 o+ Min. 0.48031

" And fo long they will be rowing over, ,
10, But admis a Sculler vowing 3 miles an bonr., wonld crofs Ireighe over at
the fame time, upon whar Poiut mufl he row, and bow far, to get thither,
and in'what time will be do st 2 ‘ ,

Firft, for the Angle of Poﬁtiéﬂ.

As the houﬂy motion of the Boat AE 3 miles -9.42288

To the Sine of Reflection : D /. sodeg. 0.8842¢

. Sois the hourly motion of the Stream . DE 2 £ min. _©0.39794
* To the Sine of Deflection Af 39deg. 4gomin.  9.80507

Now feeing the Pofition from Billingsgase to Tula-ftairs, namely,
from A to D, is by foppefition tothe Weftwards of the Soath qodeg. . «
and the Angle of Deflection A is here found to be 39 deg. 40 min.
therefore the Pofition from A to E is from the South to the Weftwards
79 deg. 4o min. which i¥W.and by S. and almoft 1 deg. Wefterly,and
fo moft that Sculler row to go ftreightover: = - -

} Secondly, for the Diftance AE. deg. min.
From the Angle of RefleCtion D 50 oo
Subtracting she Angle of Deflection A 39 40
Thererefts the Angle of Incidence. ~ 'E’ o z¢
- As the Sine of Incidence [ E. 10deg. 20min, -~ 7463
“To the true Ditance AD 80 Poles 1.90309
~ Sois the Sine of Reflection /. D 50 deg, co'min. 2.88423
‘To the fimple Motion - AE 341 3= Poles 2.53358

And thus it appears, that though the Diftance of the two places be
but 8o Poles, yet, if according t?{ the Queftion, he rows but after

o _ 3 miles
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g'miles an liour,. and the Stream fet after 2 + miles an hour, then he:

maft row 341 <= Poles, to goftreight over. :

o Laftly, for the Time, )
“Three miles are 690 Poles 5 fay then, o
As the fimple hourly Motion . 960 - . 701773
Tao the fimple Motion before found 34155 2.533¢8
So is an hour in minutes, namely - Gomin. 17781 5
To the Time required in minutes - 2135 1.33946

And thus it appears, . that the time requifite to row over, rowing 3
milés an hour, s 21 2% minotes; whereas-we found before, that

~ rowing there 4. miles an hour,they might row over in 53+ minutes,.

which isfittle more than a fourth part of the Time.
There might be other, and that great variety of Queftions of this

" natre propofed and refolved, many of good ufe in Practiceywhich the

Watermen, by dailyxxpericnee without other Rules, areable to guefs .

at fomething nearly, fufficing for their occafions: My intent in thefe
efpecinlly, s to explicate the compound Mation of a Ship, or other

* Veflel, failing or rowing where there is a Current; whichby fuch fa-
'?Eem more evident. I cannot infift opon thegy -
" by resfon of my other oceafions, ner fpend that time in thefe here
.handled, which elfe 1 fhould have-done; whence if any defett or mif
take fhonld arife, if the Reader be pleafed togive me friendly notice of

milfar Examples may

it, 1Mall as thankfully accept it, and reformit. Wepurpofenext a
Quettion at Sea, which let be this. - ’

11. Theress aCurren: at Sta, [etting Eaft 12 miles in 24 bonrs, a Skip

fails in the time from a certaws Port Wet South Weft fix days ;- and
then returning thence, and [aling Noxth Eaff oud. ’

Fulls wich the Port from whence fhe firt departed : I demand whas hen

Dead Reckoning was outwards, and what back again, and bow far sbefe
#wo Parts.were afunder, and upon whas Point of the Compafs?

D_F

AT -
A% It the Current fet fram E towards D, and let the firft

Pég:-»be_ A, the fecond F, and let _th¢ Courfe oytwards bound be
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“reprefesited by AE, and the Courfe bomeward by D A, w.

And forafmuch gs D E, is an Eaft and Weft Line, and AE Weft
Sonth Weft, therefore the Angle at E is 22 deg. 30 min. and by the
like reafon,the Angle at D is 133 deg. 4o min. or 56 deg. 15 min.and

~ the Angleat A 33 deg. 45 min. and E D, being the fetting. of the

Current for 9 days, 1s 108 miles. v
Fir then, for the Dead Reckoning outwards, namely, A E

As the Sine of the Angle at A /7 33 deg. 45 min. 25526
To the Line DE 108 miles &4 . ;.é;f zz
$o is the Sine of the Angle Df. 56 deg. 15 min. ‘ 9.91985
TotheLine AE 74 remiles . 2.20853

Thus AE his Dead Reckoning ontwards is 1615,
Secondly, for AD.”

Asthe Sine of the Angle DAE [, 33 deg. 45 min. . .28526
Is to the Line DE 108 miles 293342

" Sois the Sinc of the Angle DEA f. 22 deg. 30 min. 9.58284
To the Line ADY 743~ miles - 1.8715a

Which 74 £ miles is the Dead Reckoning homewarda
Thirdly, for the Angle DAF or DFA.

The fide AD is found 744 miles.
The fide DF for three days is 36 miles.
The Sum of both is 1104,
Their difference is 384 . !
The Sum of the Angles DAF and DF A §6 deg. 15 min: .-
> The half Sum is o . 28deg. 7 1min,
SR - The Propartion; - - _
As the Sum of their fides -~ - 11073 - 795703
Is to their difference =~ =~ = 383+ 1.§843%
Soisthe Tangentof © 28deg. 071 9.72706
To the Tangentof 10d. 32.min.  9.26p32

** Which added togeiher, make the Angle DFA 38 deg. 391

And feeing the Rhomb from F to D is Eaft, and the Angle DF.
38deg-39 min. 1 ; thereforc the Rhonb from F to A isto the Nort
wards of the Eaft 38 deg, 39 min. £ ; that is, N.E. by E. almoft hal
point Northerly ; which is the Rhomb from the fecond Port to the fir

_ Laftly, for AE the Diftance of thefe two Ports.

As the Sine of the Angle . DFA £ 38deg. 39 ¢ 20434

" To the Dead Reckoning ' S
* homevards . ADp74 4 miles 187152
) _ R a L So
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So is the Sine of the Angle D/. 56 deg. 14 min. - - 9.91985 :
To the diftance . AF 991~ miles 1.99¢71 !

Thus the true diftance of thofe two Ports is 9o miles, - and. fome- * :
what more. ' :

Sundry. other Queftions of like nature might be propofed, which to o

him that well underftandeth thefe, will not be difficult. oo

Thefe Principlesalittle enlarged, - may further with a few Experi- =~ . |

ments be applied in the difcovery of fome Myfteriesin compound Mo- . =

tion, not yet divulged, tho much endeavoured by fundry famous Men .
infeveral parts of Ewrope 5 but thefe we fhall not touch at prefent.
. . ) ) .

12. To find where there is a Current at Sea ;,A'alﬁ which way- s '
S it fers, and bow faft. oo

- Fhis may be done-by comparinf the Reckonings outwards with the - l
‘Reckonings homewards,* whereof we fhall give an Example or two.
- Firft,Admita Ship fail from a certain Port,by one or‘(everal Rhombs -
‘or Diftances, till thearrive at the fecond, and there find, reckoning by !
Courfe and Diftance, that fhe is more Southerly than the Port from 1
which fhe departed by 541 Miles, and more Welterly by 145 Miles : ;
But by his Reckoning homewacds, when he arrives again at the firft
Place,- he finds himfelf to the Northwards of the fecond 541 Miles, as’
before,and to the Eaftwards 305 Miles. Now {uppcfing he was 3 days - ‘
outward Bound, and 5days homewards Bound, I would know which ) :
way the Current fets,and how faft ;, Here,becaufe the Eafterly Diftance
homewards is greatér than the Wefterly Diftance outwards, there fore
from the Eafterly Diftance 305 miles, f{ubtract the Wefterly Diftance-
145 miles, the Remaider being 160 miles, is the motion of the Cutremt
to the Weftwards. . X '
And thus it appeaad, that the Current fets to the Weftwards, 160
miles in 8 days, that is 20 miles a day, or § of a mile every hout.
‘Example 2. Adwmit a ShiD fail from the Sumamer-Iflands, by feveral
ombs and Diftances, till {lie arrive at Cape Cod in New England,
amely, from the Eaft part of Summer-Iflands, (the Variation being
owed) firft North 20 miles, and then N. N.*W. 1 g0 miles, the fe-
nd day N: by W. 180 miles, the third day North go miles, the
urth day North-Eaft 88 miles, and fo arrive at Cape Ced: Then by
hefe Courfes and Diftances we may gather .by the foregoing Table,
that Cape Cod hould by this Reckoning be to the Northwards 487
miles, and to the Weltwards 30 miles, as here appears, o
' e T North

Thm A ceTleaan™
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‘North 20 Miles —
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North North-weft 150 Mdesw g —l-—157 4
13§ I

2
‘North by Weft 180 Miles—2 7

North go Miles - -—- -————1] g0 ©
North Eaft 88 Miles—-——| 62 2| ——-162 2
' s 528 Miles|487 3. 622192 §-
A : 62 2
30 3}
!

., Now fuppofe ﬂ:e fail back again from Cape Cod Ebwards the Summer-Ifiands, the Girft

. day 8. S. W. 150 Miles, the fecond day S. S. W. 160 Miles, the third dal;dgf{b’ W.130
Miles, the fourth day South 140 Miles, the fifth day Eaft 1 xo Miles, andfo fhe come

again to the Eaft parc of the Summer-Ilands. . _

: S ’ Noreh.|Sonth. | Eaft, | Weft, |
South W. 150 Miles - —|138.6f-mer| §7.4
, "South S. W. 160 Miles - 1'47.8 61.3|
| South by W. 130 Miles — - e} —— 127, 5|-—| 25.3}
South 140 Miles — e {140, Of " |<-ran
_ | Eaft 112 Miles | —-|110.0}-— |
: . 6%0 MilesL——- §54-0jt10.0{144.0] -
‘ ‘ 7 110.0
» LI o — 1 340}
¢ . ThefeCourfes and Diftances make, a3 here appeareth, the Suhm—lﬂméicobe to -

. the Southwards of Cape Cod s34 Miles, and to the Weftwards 30 Miles. ~
Therefore by this laft Reckoning back again, Cape Cod fhould be to the Northwards '
of the Summer-1flands §s4 Miles, and to the Eaftwards 34 Miles, whereas by the former
Reckoning outwards 3o Miles § o thac the difference of thefe two Reckonings outwards
and back again, is 67 Miles Northerly, and 64 Miles Eafterly ; which fheweth tha
the Current in that time,namely,in ninc days, hath fet to the Northwards 67 Mils,
to the Eaftwards 64 Miles ; chat is, North EaftalitdleNortherly, 93 Miles, as by ¢
\ foregoing Table doth appéar, which is 10} Miles every day. - - .
. And what we have here done by the Tables, might have been done (as the for
going Problems) by the Doé¥riae of Pldin Triangles. - )

’ . Note, Thac where the Author meutions Swmmer-Iflands, it is che fame as BQM!;% o
' F - I ;N I \Sr-" .
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