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PHiLADELPHIA, Juguff 9, 1764,

SIR,

FR‘OM' ycur eminent abilitics, and univerfal knowletige
of moft fcientific branches, and particularly that of Aftronomy, I with to
fubmit to your pcrufal examxnatxon, and judgment, and to receive your
candid opinion on, various obfervations of the heavenly bodies, which [
have made on differ ent parts of the globe, to afcertainthe latitude, lon-
g1tude, vanatxon of the compafs, &c. as well as my Remarks an dlnﬁruc«:
tions as to the making and workmg them, in every fituation, and at all
times, by mght or - day. 1 have alfo caufed a chart to be. engraved, at a
great expence, on ‘which T have- plaged feveral of my routes-to and from.
India, China, Europe, &c. as well as the general courfe, ftrength, and X
tent of the Flo rida Gulph Sream and many other matters, mtended to be
‘ufeful to navigation and trade, by enlightening the path of the young fea of-
ficer, through the immenfe feas and oceans of thls globe : by which means
the dangers incident to foreign voyages may be leﬁ'ened bothas to life and
property ; and, finally, to excite an emulation among our young fellow citin
zens in the fea fervice, to excel, in bccommg early in life complete mafters
of their pxjofeﬂion, in this as well as in all-its other branches.

~ Authors are very remifs in their publications, in not thw'xilg a finﬁic?én‘t
number and varlety of examples ; and teachers in genera.l of the mathemas
tics and, navngatlon, treat young puplls in the fea lme, who come to-them to
learn prattical leﬂ'ons,‘as if they were acquainted with theory : confequently
after getting only a {mattering, or fupefﬁcial knowledge, of thefe arts, they
confider themfelves acquainted with them thoroughly ; when in fa& they
know nothing whatever of either {cience, which they themfelves difcover
after getting to fea, and altering their fituation on the globe: the confequence
then is, that they become puzzled, and often give up the application of
their ftudies (as they feldom have any one to correct and inftrué them)
" under an idea of there being no dependence to be placed in the‘art; where-
*b as,
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cs, 25 you very well know, a mafler of it may always fiz his latitudeto
the greateft pofiible minutenefs, with a good inftrument, and his longitude
within a very few miles, (often within five miles, and always within ﬁfteen.)

As to the variation of the compafs, with good inftruments, care, and at-'
tention, it may always be found at {fea more than fufficiently near to dire@
the courfe of the fhip; but never near enough to fix the longitude, fo as to
be generally ferviceable, as Mr Churchman, in his maze of extrayagarice,
endeavoufs to affert. ‘ m |

I have been aCtuated in forming this work, by a defire of beingw\ufeful t(l)‘
the public, and not from any pecuniary or other motive 5 a‘nd,fhaVe there~
fore avoided every fort of dedication, or fulfome addrefs ; and my only wifh
s, that by its fimplicity, the elucidations of feveral qi;eﬁions,”&c. it ‘may
be the means of nautical information being more generally &iﬁ'uféd, and
more clearly underftood by the prefent rifing generation offéaméh,'in thefe
United States.

I am, SIR,
~ With much rcfpe&, and great réggfd, |

(Copy.) =  Your very obedient and humble fervant, -

THOMAS TRUXTUN.
s the Rew. Doctox Ewine, Prefident of the Uni-
. werfity of Pennfylvania, Fellow of the P/:ill)ﬁ:pbicql}
Saciety of Philadelphia, &c. &c. &e. 7



- Patcaperemii; Lagh 31, 1764

_DEAR SIR,

I HAVE ljeceivéd your’s of the gth inftant,

and having feen and petufed your intended publication, about thé method

of finding the longitude at {ea, by obfervations of the fun and moon, or ftars,.

for the benefit of mariners, I cannot but heartily approve of the benevo-
lence of the deﬁgn, and the happy tendency that it-may have, to promote
the important art of navigation. . 1t is nat to: bs cxgc&ed hoWeVer,\ that the
approbation of a theorift, whofe inveftigations are confined to his own cham-
bers, without the beneﬁt of  pradtical expenment fhould add any thing to
the obfervatzons and mﬂ;rpgé‘upns of a gentleman of experience, in every
fituation of feas, wind, and weather ; and who has juftly acquired the cha-
racter of the firft navigator that has ever failed from the ports of the United
States.

I am fenfible of the imperfection of moft books of navigation, in the
finall number of their examples, and the inattention of teachers, to accom-
modate theit inftrucions to the low apprehenfion of their pupils, who ge-

nerally have not time to teach them the principles and demonftrations of

the art, and. are therefore obhged to commit them to their future mduﬂry,
for a fufficient acquaintance with their profeffion, on which the property
of their owners, and their own fupport 1o much depend “and I very well

know the indolence of mafters of veflels, and then' averfion to the trouble of

calculanon, ‘when they apprehend themfelves'able, by the common mecha-

nical mode of conduéting a veflel, after many circuitous windings, to reach
an intended port. ‘

T am therefore glad to fee fo many particular and minute direQions given
to our inexperienced mariners, with refpe& to the care and adjuftment of
their inftruments, thexr qua/tt_'y, the manner of ufing them, the mode of ma-

2 - king’
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king the obfervations neceflary for finding ‘the_longitude at fea, and the ac-
-curacy with whichthey are wrought ; and I cannot but hope that the pub-
lication of them will have a defirable tendency to promote the ufeful and

important art of navigation.
1 am, dear Sir,

| 'T(Copy‘) o Your moft obedient humble fervant,

. JOHN EWING.
Taonis Teoxrow, Efg. Commander in the }
Nawy of the United States of America.



Explanation of the CHART,

A iiiiiviiiiin: Shews Capt. Truxtun’s route going from the-river Delaware to

‘ the Cape of Good Hope, Batavia, and Canton in China, laid

down from Nautical and Aftronomical obfervations made from
~ time to time by himfelf.

===z==== Shews his route returning from Canton in Chma to the rnvcr
' Delaware. - E

C -.~+=+=+~.~.~ Shews his route from the Capc of Good Hope to the ifland Jo-
hannah, near the north part of Madagafcar, and from thence
to Bombay, Madms, and Calcutta in Bengal, through the Inner
paflage.

D serermsememwansa: Shews his route returning from Calcutta to Philadelphia.
T ~.—imveu—aw~. Shews his route from the river Delaware to London.

T MMH;*HH'-*@H Shews his route from London and Oftend tf) India, by the outer
paflage.

G - = = o= = Shews his route from Madras to the Downs, after crofling the
Equaror in the Atlantic ocean. St

'

H =====i==: Shews his route from the Downs to Hamburg, and back to Lon-
don, and afterwurds to the Bay of Delaware.

Here is one continued route marked on the: chart from the Capes of Delaware
Bay, to the Cape of Good Hope, Batavia, and Canton in China; and the route
returning from Canton, and going to, and returning from, other parts of India, &%,
which are not continued, comes into, or goes out of, the fuid trad; from which
ftation there is but little variation from the old route, except what may be caufed
by adverfe winds and currents, To have continued each route feparately all the
way, or to have added the route of other Afiatic voyages, would have marked too
many lines on the chart; indeed it was unneceffary, as the route laid down is fuf-
ficient, from the experience and choice made of four Afiatic trads, to fhow the beft
place to crofs the equator, as well as the beft traét of fea to keep in generally to
avoid calms, and find the moft favourable winds, in going or returning from India
and China.

I would have marked on the chart feveral routes to and from the Iflands in the
Weft Indics, &, but the navigation of thofe feas, as well as the Atlantic generally,
and North Sea, €%, are too well known to render i xr, in the fmalleft degree, neceflar ye

The variation of the compafs is marked down, as it was obfervcd by me, by azi-
muwilis, as well as amplitudes, taken on cach fide of the mcndmn, by the beft of in
ftruments, as alfo the latitudes and longitudes :—hence it is, that the different routes
warked on the chart may be depended on to the greateft minutenefs.

1 The



EXPLANATION OF THE CHART.

The dire@ion or courfe of the Florida Gulph Stream may alfo be relied on, as I
often tried its rate of going, by anchoring a boat in a calm (with a rope made faft
to an iron pot, the rope from’ ’I?S»to 200 fathoms in Jength, and the pot froft 48 to
25 inches in dmxnetcr, according:to the fize of the boat) and heaving the log, ghue-
by its rate of going was afcertained, and found to be feldom'lefs than one knot, and
vever more than two knots and a half per hour; that is to the northward of Cape
Harteras ; but w 1he fouthward and weftward of that Cape, it no doubt often runs
much flronger ; and the nearer thie channel between Florida and the Bahamas, the
ftronger of courfe. . "The width of this ftream 1 luve fixed alfo, by trying the cur-
.vent3 and, when opportunities offered, in pafling or repafling it, by making obfer-
vations of the heavenly bodies: add to which, I have been attentive in afcertain-
inz the temperature of the water, and comparing it with that of the air, as recom-
mended by that grzat philofopher, the Jate Dr Tranklin, ‘The temperature of the
air and water, withcut the' fiream, is generally about the fame ; that is, the differ-
“ence feldom. exceeds two or three degrees: fometimes the aiv is the warmeft ; at
other times the water.

In the ftream; the water is always much warmer than the air ; indeed, T have
known it ten degrees warmer’; bat ‘fo foon as you get withia the ftream, the water
“becomes colder than the air; and the more fo,. as you get on foundings, and
‘approach the fhore.  If mwrmcre, ‘who have not the opportunity of determining
their longitude by celeflial ‘obfervations, will only carry. with them-a good thermo-
meter, and try the temperatare of the water, and cé?npara it with that of the air
cvery two hours, they may always know when they come into, or go out of, the
gulph ftream : indeed, T always ni: ade a prdé’ucc, when at fea, of comparing the tem-
pcratuw of .the air and ‘water daily, and often very frcqucnt!y throughout the day
during my voyage.; whereby ] immediatcly difcovered any thing of a carrent that .
was going; and afterwards found its .{trength and dire@ion by obfervations for
the’ hmudc and longitude. It is of the utmoft confequence, in making a paﬁlwc to
- and from Europe, 10 te acquamted with this gulph ftream ; as by keeping in it,
when bonnd ealtw &rd you fhorten your voyage ; and by avmqu it when returning
to the weftward, you facilitate it inconceivably ; fo much fo, that I have frequently

when bound from Europe to this coumry, fpoke European fhips, unacquainted
with the firength and extent of it, off the banks of Newfoundland, and been in port
a very ccnfiderable time before them, by keeping out of the fiream ; whereas they
lengthened their paﬂ'tgc by keeping in'it.  The genergl courfe of the gulph fredm
Leing marked on the chart, 1 would advife thofe who make the northern paflage from
Europe, never to come nearer the inner line of it by choice than 10 or 15 leagues ;
and then the probability will be, that their puaflage will be aflitted by the help of a
_counter current, which often rung within it. - In coming off a voyage from the fouth-
war d, be fure to ftecr NW. when approaching the’ ﬂre“m, if the wind will permit-
you, and continue that courle until you arc within it, which may be cafily known
by the temperature of the water, ‘as before mmtmned I have always conﬁd‘(.rcd
it of the utmoft confequence when bound in, to crofs the gulph ftrcam as ipecdxly
as poﬁlble, left 1 fhould be vdmd by calims or adverfe winds, and by that means
" drove far out of my way, whi “h would prolonz the voyage con ;1dcmbly, efpecially
iy the winter {eafon, :
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Of maft-heads and yard-arms in men of war, - - - . v
Of placing of majts in men of war, - - - - - ib.
QOf the rake of mafis, & - LA i
Dimenfions of the mafts, yards, and _/joars af a frzgate of 36 guns, - vii
A fhart acoount qf the ﬂ»veral geneml duiites q/ officers qf' fhips 0f war, - xi
E R R 4 7T 4.
© Cuarter VIIL Page 27, ExamrLel. - read Olgfr;fvalmn in ;be open feay nwith no land, &c. toobﬂmli
¢ o ’ ) . e korizon.
do. 217, 11, sead Obferwation swhen the hovizon is of frufled by land, &c.
IX. 28, I. Line 5, for Longitude per account, resd Latitude per account.
do. 355 Vill. , for 23° read 22° oy
do. 39, X x, fur SELS read SEBE. ' ,
. XIi1, #7s et éf Trinidadu,gead Four vocks 10 the eaffrward of dum
" do. Pl R r Four rucks to the eaflward of Trinidada, read Tﬂmdada.
Xv. 53, - HIL 3, for 13’ read 23!,
Iﬂﬁruc‘z’iam Jfor Lunar Obfervations.
Psgc 5, . Line. 30, for them, read bim.
S8, for ity read 4,
zs, Exmns v, 4, for 587, read 55
18, do. 5» for 35!, read 38',.



RULES & INSTRUCTIONS

F O R

Finding the Latitude.

HAVING THE SUN’s ZENITH DISTANCE, AND
HIS DECLINATION, e

CHAPTER L

I

IF the fun’s zenith diftance is north, and his declination fouth,
their fum is the latitude fouth.

I,

If the fun’s zenith diftance is north, and declination north, fubtrac the lefler from
the greater, and the remainder is the latitude ; and to know whether the latitude is
north or fouth, obferve this general rule : If the declination is greater than the zenith
diftance, the latitude is north ; but if lefs, it is fouth,

I :
If the fun’s zenith diftance is fouth, and his declination north, their fum is the
latitude north,

_ V.

If the fun’s zenith diftance is fouth, and declination fouth, fubtra& the leffer from the
greater, aud the refult is the atitude 5 and to know whether the latitude be north or
foutly, obferve this general rule : If the declination is greater than the zenich diltance,
the latitude is fouth ; but if lefs, it is north.

V. ,
If the altitude be north, or if a north fun make noon, call the zenith diftance north ;
but if the altitude be fouth, or fouth fun make noon, call the zenith diftance fouth ;

as the zenith diftance is here confidered to bear the fame name as the altitude.

B . CHAPTER
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CHAPTER IL

OF DOUBLE ALTITUDES OF THE SUN FOR DETERMINING THE LATITUDE
AT SEA IN ANY PART OF THE GLOBE, INDEPENDENT OF MERIDIO
NAL OBSERVATICNS.

IT is quite unneceflary for me to enter largely on giving inftruc-
tions, or of making lengthy obfervations on this very important and ufeful problem;
the utility of which muft be obvious to every fea-oflicer; particularly as the rules
laid down in the fecond edition of the Requifitc Tables, publithed by order of the
Commiflioners of Longitude in Great Britain, are fo very plain, that it feems al-
moft impoflible to ‘make them appear more fimple ; but plain and fimple as they are,
they muft be very nicely attended to.

_As different. ﬁtuations require different precepts, I have:annexed a number of ex-

ples. (which are all proved by meridional obfervations, made on the fame days)
for the young mariner’s government ; fo that if he attends to the rules already men-
tioned, and thefc examples, he cannot err, and feldom be without having it in his
power to know his precife fituation with tefpe& to the latitude. Whenever the fhip
alters her firuation between taking the firlt and fecond altitudes, the fun’s bearing,
(which is to be taken when the firlt altitude is obferved) with the fhip’s courfe, and
diftance failed between the altitudes, are brought into the operation, care muft then be
taken to, enter the tables of difference of latitude and dcparturc, with the number of
points makmg the angle, and the diftance failed between the altitudes ; ; and take out
the difference of latitude for fuch number of points, making the angle and diftance fo
failed between the altitudes ; and not, by miftake, to take out the dcparture, as [ have
known fome to do, from a want of knowing the principles on which the calculation
is made ; for let the courfc fteered and diftance failed between the altitudes be what
it may, the angle of difference given from the fun’s bearing, and fuch courfe, with the
diltance, is what the tables of difference of latitude and departure muﬁ be entered
wifil; and the difference of latitude correfponding thereto, taken out and applied to
the firlt altitude obferved, according to the rules laid down, and the 'xccompdny ing
examples, the departure hias nothing whatever to do with it

Whenever
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Whenever cnher or both of the fun’s 'l]tltudcs are under 44° or thcrcaboms foasto
caufe the difference of the fun’s refradtion and parallax to be nearly = to or about 1/,
fuch difference of refradtion and parallax muft be deduced from fuch altitudes, and
care muft be taken of the application of the index-error, by adding or deducing it, as
the fame may be found according to the rules laid down in my inftru&ions for
making lunar obfervations, for afcertaining the longitude. In many of the follow-
ing examples, the inftrument was without any index-error (which is a very rare
thing) ; confequently as my eye was about 18 feet above the furface, the dip for 4
was deduced from the fun’s femidiameter for 16/, fo that 12’ remained to be added to
the altitude of the fun’s lower limb, to obtain the altitude of his center. In other
cxamples again you find the index-error various, which is applied accordingly. The
latitude by account, ufed in the operation, and fun’s declination, fhould always be cal-
culated for the time of taking the fecond altitude, The logarithms in column of half
clapfc time, in column of middle time, and that of log rifing, arc laid down for every
ten feconds of a minute, which is near enough for this kind of work, as far as it
refpe@s determining the Jatitude ; but if you wilh to find the time from noon to the
neareft fecond, fo as to regulate your watch, you muft proportion for the inter-
mediate feconds, in the fame way that you find the logarithm anfwering to the dif-
ference of natural fines ; but even then it will be neceflary to go over the opérati@n'
a fecond time, ufing the latitude laft found, inftead of the latitude by account firft
made ufe of, as the laritude by account, which in all probabilicy would prove er-
roneous, would caufe the time given from noon to be proportionably {o ; therefore [
recommend the true apparent time at the fhip for regulating the watch, to be found
at fea by an altitude of the fun taken three or four points at leaft from the meri-
dian, by which the true horary ‘angle may be afcertained with great exalnefs ; and
on fhore, or in any harbour or bay where the {tation is the fame, equal altitudes
of the fun isa very'cxccllent method, the firft taken in the morning when the fun is
about 3 or 4 points from the meridian, and the other in thejafternoon, as per ex-

mples of equal altitudes.

CHAPTER
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CHAPTER IIL

TH E fun’s ‘dec*]inati/dn;' Iid down in the Britith nautical almané@, ‘l
being calculated for the meridion of ‘Greenwich at noon, any ﬁmauon caft or weft-
of that meridian, will caufe a difference ; ‘to correét w..xch, toro to: '1 VL (of rcquz- ,
fite tables) and in column under your lon'frmde and' qgamﬁ the’ dAy of  the month“
you will find what the difference is, which muft be taken: out, and’ appllcd to the
‘declination found, as above recited. - Thus :

If your ﬁtmuon is to the eaftward of Grcenwnch, and’thc fun's dechn“t on'is -
i SRt ‘h’cj ;
wticdl almandc, and the refult isithe true- declination-i 'Myé‘ﬁf&ﬁtuanon }at'~ncon

increafing, dcducc the difference found in T. VI from thcdfﬁmuon “Hiv ;

ut if the fun’s declination is decre. ing, you muft add thIS dd’ﬁ.rcncc to -the. declx-f
nation® given in the nautical almanac, and the'refult is the fun’s’ true ‘declination as.

, aforcfajd at noon.

If your ﬁrumon is to the weltward of Greenwich, and the fun’ s dcchnamon is in-
crca‘mg 3dd the difference found in . VI, as abovemmtu)ncd But if the fun’s de- §
clination is decreafing, you muft deduce the difference, and the refult will be ‘the

fun’s true deciination at noon.

Tt muft be obferved, that the fun’s declination in the nautical almanac, s Jaid déWn ;
for noon at Greenwich only 5 thercfore if you want 1o {'nc !m “dec hmtton for any,_
other hour at Greenwich, fec what thc declination mcrcﬁfeth or dccrcafcth in 24h.
and apply thc proportion accordingly.  But if you arc 10 thc caftward or weftward
of Greenv, nch, calculate the fun’s declination for the fame Imur at Greenwxch that
you want to find at the thip; and take the dnfferencc out of T. VI. as abovemen.
tioned, which buing carcfully applied, gwcs you the fun’s declm'mon at the hour"’
you require it, in any part of the world. "Or For a more eafy method atcend to‘A
the various examples. mfcrtcd in thxs ’book for finding the fun’s declination, -

The
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The importance of calculating, or finding with exa&nefs for any meridian, eaft
or welt of Greenwich in Great Britain, at the moment of making an obfervation on
any part of the globc, the fun and moon’s femidiameter, the moon’s right afcenfion,
the fun and moon’s declination, the fun’s right afcenfion in time, and the moon’s
horizontal parallax, with the augmentation of her femidiameter, and the refrattion
and parallax of the obje@s in altitude, &c. is fuch that every obfervation fo made,
will be imperfe&, without the greateft attention to the application of thefe correc-

tions, according as the obfervation requires them wholly or onlyin part.

- The different kind of examples in this book will fhew the correéions wanted, and
the manner of finding and applying them. The fun’s femidiameter is laid down in
the nautical almanac for every fixth day, which is fufficiently near : the moon’s femi-
diameter and horizontal parallax is laid down for every noon and midnight ; and the
augmentation of her femidiameter is taken outof Table IV. of the fecond edition of
requifite tables. ‘The moon’s declination is alfo laid down for every noon and mid-
night ; and the fun’s declination and his right afcenfion in time for every noon: the
fun’s refration and parallax are taken out of Tables I. and IL1, of abovementioned re.
quifite tables ; the correction of moon’s altitude out of T. VIIL. and the eye’s altitude
or dip of the horizon out of T\ II. for the open fea; and out of T. V. when the fun is
between the obferver and the land.  The books wanted, and from which all the
following obfervations are made, are the Nautical Almanac, the fecond edition of
the Requifite Tables, with Shepherd’s tables ; all of which are publifhed by order
of the Commiffioners of Longitude in Great Britain g and a table of difference of la-
titude and departure.  "Thefe books are all abfolutely neceflary for the making nau-

sical obfervations, (befides the books wanted for other purpofes) at fea.

C EXAMPLE
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EXAMPLE I

FOR FINDING THE SUN’S DECLINATION FOR ANY TIME UNDER ANY
C MERIDIAN: '

Longitude Eﬁﬁ. A M.

SUPPOSE the _/'un,,: a’eclmatzon is 'wanted on the 1ath of _')’une 1793, at 8 A. M.
. in the longltude of 60° eaft from Greenw/c/) in Grmt Britain.

:“Apparcnt time at thethip - = . - - 8" o0 oo
‘As 15° is o1 " of time, fo 60° is to - - 4 00 oo
Rcduced txmc, or time at Grccmvxch, .~ _4 ,00 60
[o] Declmanon at noon at Grecnwxch 11th June - 23‘:*““&9" ‘oc” N.
o Ditto do. . 12th do. - 23 12 44 N.
N Dlﬂ'crcncc of o declmaﬁon in 24 hours =~ - o . 3 44

Thcn ﬁy, As 24 isto 3 44”, fo I find by the rule of three, that 16", the rime from
noon of thc nth, which-is 4 A. M. on the Izth isto 2" 29” which I add to th’  fun’s

4t noon at Greenwxch 3 but had thc fun’s declination been decreafing, it would have
f‘_been fubtrated from the declination of the 11th, and the refuly wonld havc been thc

E3

fun’s declination at the given time.

e e

yygEemmp'/e 11, S P. M - .Lozzg'z'é‘w]e Eq/i.

LSRN
SUP POSE tbe fun s dechination is wanted on the 12th of Yune 1793, at 4 P. M.
o in the /wmiude of 60 eaft.
v pp';/rcnt time at the thip - - - -4 68 oo
As'15° isto 1" of time, fo 6o is to - - - 4 00 00
' Reduced »’time, or the time at Greenwich -« o oo oo Noon.

IZ) the reduced dme we find it was only ncon at Greenwich whcn it was 4 P. M.
at the thip, in the longitude ofCo eafts hcncc it muft {ollow, thatthe fun’s declination
as liid down in thc nautical -almanac, 23° 12 41/’N for noon at Greenwich on the
12th of June, was the fun’s true declination ‘;t 4 P. M. ar the given time and place,
as above,

Example
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Example 1L, A M | Longztua’e W /i

SUPPOSE the _/‘zm s dedmatmn is wanfed on tbe mf/) of f)'zme, 1793, a 8 .A. M.
in Iongxtude 60° quﬂ

Apparent time at the hip - .« . B oo oo

As 15°.is to 1%, fo 6o is to - = - 4 o0 o0
...~ Redaced time, or time at Greenwich - | rz oo 0o Noon.
@ Declination on the 11th at noon at Grccuwxch 23°" 09’ ~ 004N/

©  Dio, ° 12th do. - . 23 12 44 N

Difference ofi-O dcclinaﬁon in 24 hoﬁrs, - oz 3 44

Now as it was noon at Grccnwxch when it was only 8 A. M, at the ﬂup, orin
longntudc 6o° weft. - Iadd the difference of fun’s declination i in 24" to his dcclmauoa
~on the 1 1th, and the refult is 23° 12’ 447, and thé fame as is laid down for ngon-
on the 12th at Greenwich, which is right, becaufe it was evidently noon at Grccn-
wich when it was only 8 A. M. at the given meridian as abovcmcnnoncd

Lxample IV P M Langzz‘ua’e W c_’/Z

SUPPOSE the fzm s declmatton is 'wanted on the xsz of _‘7zme, 1793, at 4. P M
. in longitude 60° wq/l :

Ap’pzfréxit‘fﬁm‘é atthethip - B LR

As 15° isto 1", fo 6o is to - - - = 4 00 00
Reduced time, or time at Grecnwi.‘ch,' s 8 oo ooP.M.

® Declination at noon at Greenwich on the 12th, ) 3% 12" 447 N :

© Ditto, do. = do. 1 3th, -~ 23 16 o3 N
Dllfcrcncc of © declmauon in 24hours, .- o '3’;_‘__1_9__

As 2 is 0§ 19! fo 1 find by the rule of three, that 8“ is to 1’ 6 which muft"
be added to thc fun’s declination at noon at Greenwich on the mth and the rd'uit .
23° 1 5 50" N.i is thc fun’s true dcclmauon at 4 P M, at the gwcn time and placc.

N. B. Inthe calculations marked A. M. which afccrtaxus the fun’s dcchnanou ,
before noon at any g mven mcrldnn, the fun’s declination for tlie prcccdmg hoon at
Greenwich, and the noon of the day on. which it is wanted, is made ufe of. Bm: |
in thofe marked P. M. the fun’s declination for the following - noon, and the noon

of the day on which it is wanted, is made ufe of. ,
The
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_ The preceding examples thow the beft method of afcertaining the declination of
the fun at any time, or at any meridian difterent from that of Greenwich; and by
the fame mode the moon’s declination is alfo found ; but to fave trouble and prevent
miftakes by thofe who are not very expert in figures, I have annexed a number of
examples, which fhow how to afcertain the declination of the fun by infpe&ion.

As per example.

~ 'With the longitude of the fhip or place, and the day of the month, you enter the
T, V1. and under the former, and againft the latter, you take out the corre&ion,
which is deduced from the fun’s declination laid down for noon at Greenwich, if
the longitude is eaft, and his declination is increafing ; but it is added when his de-
clination is decreafing.  Again, if the longitude is weft, and his declination js in-
creafing, this corre@ion is added as aforefaid ; but deduced when his declination
is decreafing. The refult of thefe gives the fun’s declination at noon at any given

place.

But if the fun’s declination is wanted ccither before or after noon at any given
plnce, then the T. VI. muft be entered a fecond time, with the time from noon,
and day of the momh, and the corrc&xon taken out and applied according as you
are eaft or weft of Greenwich, and as the fun’s declination is increafing or decrea-

fing * As per the examples following :

Example 1. M. | Longitude Eafi.

SUPPOSE the fun’s declination is wanted when it is increafing, on the 12th day of
Fune, 1793, at naon, in longitude 60° eaft.
© Declination 12th June at Greenwich atnoonis - 23° 12’ 447N,
With 12th fune and longitude 60° enter T. VI. = - — 40
~© Declination at the given time and place - 23 12 o4 N.

Lixample II. M. ~ Loﬂgzmde Liafl,

6UPPO SE the fun’s declination is wanted w/mz it is decrezgf ingy on the 121h day of
july, 1793, at noon, in longitude 60° eqf.
® Declination at noon at Greenwich, 12th Julyis - 210 g4 17" N.

With 12th July and longitude 60° enter T. VL. - = 4+ 1. 30
@ Declination at the given time and place’ - 21 55 47 N

4 ' Example
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Lxample 111. M. Longitude Weft.

SUPPOSE the fur’s declination is wanted when it is increaf ng, on the xzib qf 7::7:.9,
1793, at noon in longitude 6o® weft. L

® Declination 12th June at Greenwich atnoonis - 2 3° 12' :,44-',', N.
With 12th June and longitude 60° enter T VL, - 4 40 °

y .
© Declination at the given time and place - 23 13 24 N.

Txample 1V. M. ;a;zgzzude myx

SUPPOSE the fun’s declination is wanted when decreafing on the lztb of ?’uly, 1793,
at noon in longitude 609 ucﬁ
© Declination 12th July atnoon at Greenwichis - 210 54f 17" N.
With 12th July and longitude 6o® enter T. VL. . — o1 30 |
© Declination at the given time and place - 21 52 47 N.

N. B. Theletters A, M. ftand for Anti Meridian, or any time before noon.
P. M. for Poft Meridian, or any time after noon. And,
M. for Meridian.

Lxample V. A. M. | Lo;zgz'z‘ude Y.Eaﬂ/z’.‘

SUPPOSE the fun’s declination is wanted when it is mcrca/ ing, on xz:‘b _'}'mzc’,
1793, at G4 40" A. M. in longitude 60° cqff. ~

© Declination on the 12th June at noon at Greenwich is 23° 12’ 44* N.
With 12th June and longitude Go® enter T. VI~ — 40
23 12 04

- - 53

Enter T. V1. again with 12th June, and 6h 40’ de- } b 20! i
ducted from 12" which gives the time from noon e
© Declination at the given timeand place - 23 11 11 N,

D Example
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Example V1. .. A, M. Longiiude Laft.

TSUPPOSE ibe Sun’ s a’eclmatwn s wanted when it is decreq/ ing, on the 12th of
j’uly, 1793, at 6" 20’ A. M. in langztua’e 60° eaft.

O Declmatlon on 12tb July at noon ! at Greenwichis - 21° 54’ 177 N.
('th Izth ]uly and Ionguude 60° enter T. VL. - 4+ 1 70

[ AU S

21 55 4

fﬁntcr‘ agam vmh xzth Ju]y, and 6" 20’ dc- } o
duccd from 12" thch ngcs the time from noon 540 to2 7
o Dcclm'mon at the given time and place - 21 57 54 N,
Example VIIL P. M. - Longitude Eaf.

VSUPPOSE tbe Jfun’s declmatwn is wanted when it is increafing, on the 12th of
yzme, 1793, at 64 40" P. M. in longitude 60° eqft.

@ Dcchnatxon on 12th June at noon at Greenwich is 23° 12" 44" N.

Wlth 12th June and longitude 60° enter T. VI - — 40
23 12 4
Enter T. VI, again with I'Zth‘ June, and 7} + 1 6
6h 40’ which is the time from noon } i
® Declination at the given time and place - 293153 1o N.
' ?'Example ‘;VIII. - Po M. Longitude Laft.

SUPPOSE the fun s declmatmn is wanted when it is decreafing, on 121h Yuly,
1793, at 68 20" P. M. in longitude 6o cafl.

0 Dechnanon on 12th July at noon at Greenwichis - 21° 54’ 17" N.
Wnth 12th July and longitude 60° enter T. VL. - 4+ 1 30
* N , 2155 47
’Entcr"I‘ VI again with 12th July, and } ) L,
6h 20’ whxch is the time from noon ‘ ‘
© Dcclxnauon at the given time and place - 21 g3 25 N,

B VULIUUS R

22

Example
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Example 1X. A. M. Longitude Wef.

SUPPOSE the fun’s declination is wanted wher it is increafing, on the 128h of Yune,
1793, at 6 30" A. M. in longitude 606° wefi. ' '

© Declination at noon at Greenwich on 12th Juneis 23° 12’ 44" N.

With 12th June and longitude 60° enter T. VI. - 4- 40

23 13 24

Lnter T. IV. again'with 12th June, and 6P 30’ de- , o
} 5 3 — 547

duced from 12k which gives the time from noon

® Declination at the given time and place - 23 12 293 N.

Lxample X. A. M. Lér:gitud’e I’Veﬁ

SUPPOSE the fun’s declination is wanted when it is decreafing, on tI;J‘e‘;i‘zyt/):of Fuly,
1793, at 6" 10" A, M. in longitude Go® weft.
® Declination at noon at Greenwich on r2th July is 21° 54' 1%?' N.
With 12th July and longitude 60° enter T. VI, - — I %0
21 52 47

. . h 50’ e 3 I
duced from 12" which gives the time from noon } 55 +
® Declination at the given time and place - 21 54 §8 N.

Enter T. VI again with 12th July, and 6b 10" de--

LExample XI. P. M. Langitﬁde mﬁ

SUPPOSE the fun’s declination is wanted when it is increafing, on. tbemtbq/‘jum,
1793, at 6* 30’ P. M. in longitude 60° weft.
@ Declination at noon at Greenwich on 1ath July is 23"12’44’1\1“.
With 12th June and longitade 60° enter T. VL, - 4 - ‘4o
23 13 24
[T

Enter T. VI. again with 12 h June and
6" 30', which s the time from noon B
.© Dcclination at the given time and place - 23 14 2
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Ex(tffgble XII. P. M. Longiz‘ude” TVeft,

SUPPOSE the fun’s declination is wanted when it is decreafing, on the 12th of j‘icly,
1793, at 6% 10" Pu M. in longitude 60° weft. :

© Declination at noon at Greenwich, on rath Julyis  21° 54 177 N.

With 12th July and longitude 60° enter L. VI — 1 30
21 57 47
Enter T. VI again with r2th July and
, e . - - — 2 185
6" 10’ which is the time from noon }
| © Declination ar the given time and place 21 50 281 N.

CHAPTER IV.

METHOD OF FINDING THE MOON’s DECLINATION FOR ANY TIME
UNDER ANY MERIDIAN, BY INSPECTION.

IN finding the moon’s declination, Table XXIIL is made ufe of ;
‘it is entered with the variation of moon’s dcclination between noon and midnight
’precedmg, if the longitude is eaft ; and between noon and midnight following, if
thc longnude is weft : and under the former, and oppofite the latter, is the correc-
ttion whlch wuft be applicd to the mbon’s declination of the noon of that day, at
Grccnwmh ‘according as the dcdmauon is increafing or *decreafing, or as the Jon.
; gltude is cxthcr eaft or welt of the meridian of Greenwich ; and the refult will be
‘the moon’s declination at the meridian required at noon. But whenever the moon’s
’dcclmauon s, wamcd for any time different from that of noon or midnight, which

"“,,mo{t commonly the cafe, you enter Table XX1!. a fccond time, with the varia-
'uon of the moon’s declination, in 12" as above, and the time from noon inflead of the
longxtudc, and apply the two corre@ions according ‘as your fituation is ealt or weft
of Grccnwmh and as the declination is on the mcreafe or the decline ; as per the

?c;xdmkles hexcwnh inferted, to which have particular reference.

2 Example
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D ,x;amj)le I. M. Longitude ‘ Liaft.

i

SUPPOSE the moon’s declination is wanted wwhen it is iner cafing ot the sth qf Fune,
1793, at noon, ir longitude 6o° eaft

¢ Declination dt noon at Greenwich, sth of Junsi¢ - = ¢° 59" N
Variation of € declination between noon and midnight prcccd'mg,l } - 38 :
is 114’, with which and longitude 6o enter Table XX1I. |
¢ Declination at the given time and place - 9 21 N.

Lixample 11. M. Longitude Eaft.

SUPPOSL the moon’s declination is wanted when it is decreafing, on the 12th of ytme,
1793, at noon, in longitude 6o® caft.

€ Declination at noon at Greenwich, 12th of June is - 16° 12 N.
Variation of € declination between noon and midnight preceding, " '
. . . . i

is 56', with which and Jongitude 60° enter Table XXIL

€ Declination at the given time and place - 16 3o oo N.

Losample 111 M. - fLazigitude : H/ g/‘t’g‘"

SUPPOSE the moon’s declination is wanted when it is increafing, on the 161/) of
Augujty 1704, @t noon, in longitude 60° weffs

¢ Declination at noon at Greenwich on 16th of Auguft is 8 21' N. =

Variation of € declination between noon and midnight following}
; + 43

is 128’, with which and longitude 6o° enter Table XXIIL

¢ Declination at the giventimeand place - - 9 4 N

) Lxample
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Lxample 1V, M. Longitude Wefl.

/SUPPOSE the moon’s declination is wanted when it is decr cafin ing, on the a5th of
- Auguft, 1794, at noon, in longitude 60° weft.

C Dcclmamon at noon at Greenwich on 25th of Auguftis 11° 55" N.
Variation of € declination between noon and midnight fol Iowmg}

:isiog’, with which and longitude 60° enter Table XXII 34
¢ Declination at the given time and place - 11 21 N,
fExqmp/e V.  A.M.  Longitude Eaft.

SUPPOSE tbe moon’s declination is wanted 'w/yen it is mcreaf ing, on the 16th of
Augz(/l, 1794, at 6h 20’ A, M. in longitude 60° eaf?.

. ( Dcclmauon at noon at Greenwich on 16th of Auguft is 8° 21" N.
Vzmatxon of ¢ declmatlon between noon and midnight preceding 4‘6
s 1 37 ‘Wlth Whmh and longuudc 60° enter Table X XII. }
7 35
6h 20’ deduced from 12b is 5" 40’ from noon, enter Table }
'XXII ‘again with 1 37 varxatxon and sh 40’ the time from noon ts
« Declination at the gwcn time and place - - 6 30 N..
Exam]ﬁleVI A, M. Longitude Eafl.

'SUPPOSE t/ae moon’s declmatton is wanted when: it is decreafing, on the 12th of
7une, 1793, at Gh 20" A. M. in longitude 6o® eqfl.

« Dechnanon at noon at Grcenw:ch on12th June is - 16° 12" N.

Variation of € declination between noon and midnight preceding } o
is 56', with which and longitude 60° enter Table XXII. |
S : ‘ . 16 30
6" 20’ deduced from 12" is 5h 40’ from noon, enter Table -
, T S . ‘ - 0%
XX1I. again with 56’ variation and 5" 40’ the time from noon } |
€ Deelination at the given time and place . 16 564 N.

Example
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Lixample VII. P. M. Loizgimdcf E/yl

SUPPOSE the moon’s declination is wanted when it is increafing, on the sth of Fune,.
1793, at Gt g0' P. M. in longitude 60° ca/t. '

€ Declination at noon at Greenwich on sth of June is - 9° 59’ N.

Variation of € declination between noon and midnight following L

is 106, with which and longitude 60° enter Table XXII. 33

| 9 24

6" 40' . M. is 6" 40' from noon, enter Table XXII. + o
’ sl . L. T

again with 106’ variation and 6" 40’ the time from noon 5
€ Declination at the given time and place - 10 228 N
Example V1II. P. M. Longitude Eaqfl.

SUPPOSE the moon’s declination is wanted when it is decreafing, on the 128h of
Fune, 1793, at 6 20" P. M. in longitude 6o° eqf?.

¢ Declination at noon at Greenwich on 1ath of Juneis 16° 12" N.
~ Variation of € declination between noon and midnight following
is 65', with which and longitude 60° enter Table XXII. } T2
. : 16 34
6" zo’ P. M, is 6 20’ from noon enter Table XXIL
again with 6_5f;*varia~t,ic!)n, and 6" 20’ the time from noon } T

¢ Declination at the given time and place - - 16 oo N,

*
*

Lixample 1X. A. M ~ Lorzgiiua’e' W eft.

SUPPOSE the moon’s declination is wanted when it is increafing, on the §th of Yune,
1793, at 6" 30" A. M. in longitude 60° we/fd.

@ Declination at noon at Greenwich on gthoof Juneis - 9° 59 N.
Variation of € declination between noon and midnight prcécding y
is 114/, with which and longitude Go® enter Table XXII. j + 38
' 1o 37

6" 30’ A. M. deduced from 12h is 5t 30’ from noon enter Table
SN s . .o . ‘ _ £3
XXIL again with variation 114, and 5" 30’ time from noon 29
€ Declination at the given time and place - - 9 44 N.

Example
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Linample XK. AL M Longitude Vi e/l

SUPPOSE the moon’s declination is swanted wehen it is decreafing, on the 12th of
T Fune, 1795, at 6" 10" A, M. in longitude 6o® zwe/h
- @ Declination at noon at Greenwich on 12th of June is - 16° 12" N,

Variation of € declination between noon and midaight preceding )

is 56", with which and longitude 6¢° enter Table XL o 18_
: ' 15 54
6" 10" A. M. deduced from 125 is 5P 50’ from noon, enter Table ‘%
XXIL again with variation 56’ and §" 50’ the time from noon t a7
€ Declination at the given time and place” - - 16 21 N.

.

Exczm]b/e XL P. M. - Longitude Wefl.

SUPPOSE fhe mom’s declination is wanted when it is increafing, on the 5th of Yune,
: 1793, at 6b 20’ P. M. in longitude 6o° wweft.

€ Declination at noon at Greenwich on sth of Juneis - 9° 59’ N.
Variation of € declination between noon and midnight following 1 4
is 106", with which and longitude Go® cnter Table XXII. § 35
T ) 10 34
- Gh 30" P, M. is 6" 30’ from noon, enter Table XXII. ‘
T R \ - + 57
again with variation 106" and G" 30’ the time from noon

€ Declination at the given time and place - -~ 11 31 N,
*

Emmj)/e XII. P. M. | ’Longitua’e Wcﬁ

SUPPOSE the moon’s declination is wanted when it is decreafing, on the v2th of Fune,
1703, at 6" 10’ Pu M. in longitude 60° <wgfl. .

, € Declination at noon at Greenwich on 12th Juneis - 16° 122 N,
Variation of € declination between noon and midoight following }
' ‘ — 22

is 65’ with which and longitude 60° cnter Table XX, -

, ; 15 50
6" 1o’ P. M. is 6" 10’ from noon, enter Table XX1I, z
- - L i
. . o e . . KKTS
again with variation 65" and 6h 10’ the time fromnoon § 7
€ Declination at the given time and place - 15 163 N.

2 CHAPTER
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CHAPTER V.

METHOD OF FINDING THE MO00N’s SEMIDIAMETER AND HORIZONTAL PA-
RALLAX AT THE TIME OF MAKING AN OBSERVATION ON ANY MERI-
DIAN, EAST OR WEST OF GREENWICH.

g THE fame method wwill fhow how to find the moon’s right afcenfion at any
time, caft or <ot of faid meridian ; thercfore mo further explanation
is neceflary on that bead. In finding the fun’s right afcenfion in time,
Table XX may be made ufe of, as per cxamples herewith 5 and it
will fawve time, and the trouble of calculation.

Lixample 1.

SUPPOSE the moon’s femidiameter and borizontal parallax are toanted on the
22d of Yunc, 1793, at 8* 30" A. M. in longitude 60° cajf.

As 15° s to 1" of time, fo 60° is to - - 4" oo 00’

30 00 A. M.

o

True apparent time at the fhip - - -
Reduced time, or the time it was at Greenwich, }

when it was 8h 30" at the fhip

. -4 30 ooA M

¢ Scmidiameter at noon at Greenwich 22d June - 16 10
« Dito at midnight preceding - - - 16 4
Diflerence of € {emidiameter in 12 hours - 6
¢ Worizonral parallax at noon at Greenwich the 22d June 59 20
« Ditto at midnight preceding - - 58 56
Difference of € horizontal parallax in 12 houwrs 24

Then fay, As 124 isto 6” increafe of moon’s femidiameter, {o the reduced time
4 30" is to 27 which 2" added to the moon’s {emidiameter the preceding midnight
as wbove, gives the moon’s femidiameter at 8" 20" A. M, in fongitnde 00° eaft, the
given time and place as above, 10 be 16" 675 which femidiameter, with th_ut of
the augmentation, according to the moon’s alitude, taken cutr of Table TV, and
added thereto, is the moon’s true {midiameter to be applied o all nautical ob-
fervations that require her fomidiameters As 12h is to. 24" increafe of moon's
horizontal parallax, {o the reduced time 4" 30" is to 9"; which 97 added to the

¥ meon’s
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moon’s horizontal parallax the preceding midnight, as above, gives the moon’s
true horizontal parallax at 8h 30" A. M. in longitude 6o° eaft, the given time and

place as above, to be 59 5’/, which horizontal parallax muft be applied in the
obfcrvanons as ‘aforefaid.

'N: B. Had the moon’s femidiameter and horizontal parallax been decreafing
in the proportion they were increafing in the forenoon, the 2’ of the moon’s
tfem;d:amctcr, and the ¢” of horuontal parallax, mult have been deduced from
',thofc of thc preccdmn midnight, as above, and the remainder would have been
{thc myoon ’s ‘femidiameter and horizontal parallax required.

L
/

Example 11,

SUPPOSE the moon’s femidiameter zmd /Jorzzontal parallax is wanted on the 22d of
June, at 6b 10" P. M. in- longztua’e 6H0° eqft.

As 15 is to 1% of time, fo 609 is to - . 4" oo’ oo’
True apparent time at the ﬂup 4= e 6 10 00
. Reduced time, - .. . 210 oo
@ Semidiameter at noon at Greenwich 22d June - 16 10
« Do midnight following - - - 16 16
Difference of € femidiameter in 12 hours - 6
€ Horizontal parallax at noon at Greenwich 22d June 59 20
a Do. - at midnight following - - 59 42
 Difference of € horizontal parallaxin 12 hours T 22

v,‘Then fay, As Igh is to 6” increafe of mc'on"t femidiameter, fo is the reduced
time éh 1o’ to 17 ; which 1" added to the moon’s femidiameter at Greenwich at
'noon, as above, gives the moon’s femidiameter at the time required to be 16’ 117,
~to which add augmcntanon accerdmg t0 altxtudc and the refult is the moon’s true
femidiamerer.  As 12" is to 257 increafe of moon’s hotizontal parallax, fo is the
“reduced time 2, 10’ to 47; which 4" added to the moon’s horizontal parallax as-
‘Greenwich at noon, gives the moon’s true horizontal parallax 59’ 247 at the time

required as above.

N. B. Had the moon's femidiameter and horizontal parallax been decreafing
inthe afternoon, thc 1" of moon s femidiameter, and the 47 of moon’s horizontal
parallax.
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"parallax found as above muft have been deduced from that laid down for noon.at
Geenwich as above; and the remainder would have been the moon’s femidiameter
and horizontal parallax at the time required.

Thefe two examples, with the inftructions following each of them, are fully
fufficient for the government of the mariner in every fitnarion at fea, for finding
the moon’s femidiameter and horizontal parallax ; only he is to obfcr’vc‘thatkin’f
longitude weft from Greenwich, the reduced time is found by adding the time at
the fhip, to the time found from the longitude, which is quite the xcvcrfe to thc
two preceding examples. See how the reduced time is found for weft long:tudc. :
in Examples 111 and IV. of the firlt method of finding the fun’s declination,

CHAPTER VL

METHOD OF FINDING THE SUMN’s RIGHT ASCENSION IN TIME, FOR ANY
MERIDIAN EAST OR WEST OF GREENWICH, OR FOR ANY TIME UNDER
ANY MERIDIAN, BY INSPECTION.

Examp/e 1.

SUPPOSE the fun's right afcenfion in time is wanted on the 12th of Fune, 1793,
at noon, in longitude 60° eqf?.

® Right afcenfion in time at noon at Greenwich 16th of June '5" 24" 287
Longitude 6¢° and daily vartation 4 ¢” between noon and}

. - . 1

noon preceding, enter Table XXIIL 4
; ——

© Right afcenfion in time at the giventimeand place - 5 23 47

T n————

Example
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Example 11.

SUPPOSE tbe /zm s rzgln‘ afmg/' on in time is wanted on the 121h of Fune, 1793, at

noon, in longitude 60° weft,
O nght éfccnﬁQn in timc at noon at Greenwich 12th of June st 24" 28/

Longxtudc 60° and datly variation 4’ 19” between noon and }

~noon followmg enter Table XXIIL 4

-@ Right afcenfion in time at the given time and place - 5 25§ 9

Example I11.

inSUPPOSE the fun’s right afcenf on in time is wanted on the 12th of j’une, 179 3, at
- 6 30 A. M. in longitude 60° eqft.

| @ Rrght afcenﬁon in txme at noon at Greenwich 12th of June b 24’ 28~

: Longxtudc 609 and dally variation 41 9" between. noon } -
I e , — 41
L EE 5 2347
‘ 6h 30 A M is 5 30 from noon, with which and daily }
’ variation 4’ 9" enter TableXXIII. again o 57

o Rxghc afcenfion in time at the given time and place - 5 22 50

i

Example IV,
SUPPOSE the fzm.: riyht ajmy' on in time is wanted on the 12th of Fune, 1 793
: ~ at 6" 30' PvM. in lang/tude 60Y wef?,

,;O nght afccnﬁon m tlmc at noon at: Greﬂn wich mth of June gn 24’ 28
Longltudc 6c° and daxly variation 4' 9" between noon }

\ and moon prcccdmg, enter: Jable XXIII — H
S : B c ; 5 23 47
; 6h 30 P M is the famc From noon wnh vshuh and dml) ,
e vmanon 4 9" entu Table XXlII } , 7

@ R)ght afccnﬁon in time at the given tine and phcc A5 24 54

2 k Example
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Example V.

SUPPOSE the fun’s right afcerﬁon in time s wanted on the 12th of ?’une, 1793, &
64 30’ A. M. in longitude 60° wef.

© Right afcenfion in time at noon at Greenwich 12th of June st 24’ 28"

Longitude-60° and daily variation 4' 9 between noon .
- and noon preceding, eater Table XXIIL } + 4 .
| 25 9

6y, 30’ A. M. is st 30’ from noon, with which and daily } ;
— 5

‘ ~ variation 4 9', entet Table XXIII .
© Right afcenfion in time at the given time apd place . - 5 24 1I2

Example VI.

SUPPOSE the fun’s rigbt‘afcenﬁon in time is wanted on the 12th of Fune, 1793, at
6 30" P. M. in longitude 60° weft.

© Right afcenfion in time at noon at Grécnwiéh 12th June sh 24’ 28"
Longitude 60° and daily variation 4’ 9’ between noon o
and‘ noon following, enter Table XXIII. } t 41
» . . . , 5 25 9
6" 30’ P. M. is the fame from noon, with which and daily ‘
| variation 4" 9" enter again Table XXIII, V } 7
® Right afcenfion in time at the given time and place - 5 26.+16

G CHAPTER



CHAPTER VIL

.Exam]b/e' 1.

* 0 o N ¢ .
I am now fuppofing to fail afong a coaft, with the land between me and the fun, at 2 time I want much to know my latitude, and by a

fore obfervation made with a Hadley’s o&ant or quadrant ; but before I can make this obfervation with certainty, I muft firft afcertain how -

far I am from the fea fhore of this land that obftruéts the horizon : to do which I proceed thus; fend a perfon with a quadrant or o&ant to

the main-top-maft head, to take the alutude of the fan, the very fame moment I obferve it with another o&ant or quadrant off the quarter-

deck: the height of the upper obferver’s eye is here fuppofed to be go feet, and that of the lower obfcrver 22 feet from the furface of the
water, and the difference of the obferved.altitudes is {uppofed 10 be 12",

The upper obferver’s eye go feet.

-

The lower obferver’s do. 22 do. ’ : 10,00000
Difference 68 Enter T. XVII. and take out the corrcfpondmg log 1,83251.
This is the logarithm compliment  8,16749
Sum of the two clevations of the obfervers® eyes 112 feet enter T. XVIIL.  log. . 2,04922
Diflerence of oblerved ahitudes - - 12 enter T. XIX. fine 7554291
* ) 7,75962 is the fine of 0% 19" 46"
Difference of obferved altitudes o 12 00
Half fum 15" 537 cotangent - - 2,33533 ' Sum - - o 31 46
Height of maft head go feet, with whxch enter T. XVIIL 1,95424 . Haffom - o 15 53

4,28957 - Natural numbcr is 19479
‘Natural number 19479 divided by 6120, the number of feet in a nautical mile, gives the diftance from the land to be 3 & 5+ parts. of a

mile. Having now the diftance from the land, you may proceed to work your obfervation according to example for that kind of fituation.
: ) CAAPTER

9%

SNOILDNYLSNI a;N,,v,’f SATAN
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CHAPTE ’,Ra jW,VIII.“'

s Q
R %

2y

OF MERIDIONAL OBSERVATIONS IN THE OPEN SEA WITH A HADLEY's
OCTANT OR QUADRANT, AND THE LAND BETWEEN THE SUN AND

-Latitude of fhip at noon 2d of“]une 1793 *33

Lxample 11

THE SHIP.
| Example 1.
Obferved thc O loweft limbat noon - e« mg 3 oof S
Index-crror to be deduced - - . —_— oo
© Loweft limb corfe®ed -~ - - 79 oo oo
‘® Semidiameter this 2d of Juhe, 1793,is 4 15 48
Apparent altitude of @ centre - 79 15 48
Eye’s altitude or dip of the horizon for 15 feetinthecopenfea: = 3 43
: Apparent altitude corre&cd forthedip ;79 12 6
Refra&ion in altitude o' 11" ‘
gl’:rallax in altitude 2 } Difference — 9
True altitude of the © centre . - 79 Y1 57
. Qo 00 00
. G) True zenith diftance - - - 10 48 3 3.
Longitude 45° we{t correction of © declination from ' ;
Table VL 1’ 1" to be added to 22° 1%’ 20" the + 22 18 21 N.
O declination at noon at Greenwicly 5
6 24 N.

In this example the fun is fuppofed to be between the veflel and the land, and
the fhore of the land at the diftance of one-fourth of a mile; therefore as the
obfervation is a fore one, Table V. for 15 feet mult be madc ufe of for the dip

inftead of Table II.

Obferved the © loweft limb ar noon - = = - 8 3 oo"S.
Index-error to be deduced - - 7 oo
© Lowelt limb correéted - - 8o oo oo
© Semidiameter this 2d of June, 1793, is 4 15 48
Apparent alitude of © centre - So 15 48
Tye s alt. or dip of the horizon for 15 feet, the land being ,
one-fourth of a mile diftant — 3 0
App.ncnt altitude corlc&ed for thc dip 79 41 49
‘®© Refration jn altitude o' 11
O Parallax in do. o 2 } Difference — . %
True altitude of ® centre - - - 79 41 39
, : . 90 oo 02
O True zenith diftance - - - 10 18 =21 S.
Longitude 45° we’t corre&ion of ® declination for ?
‘Lable VI 1" 17to beadded to 22° 19" 20" N. ¢ <4 22 18* 21 N,
the © declination at noon at Greenwich 5
Latitude of the fhip at noon 2d of June 1793 32 36 42 N.
. + .

N Bo 7 lave frequently proved this method «with the back olfervations, and fud thy agrecs

CHAPTER
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CHAPTER IX

"OBSERVATIONS BY TWO ALTITUDES OF THE SUN, FOR
" DETERMINING THE LATITUDE. -

Exdm]b/e I.

May 16th, 1790, ’
At g"2’ ool A, M. obf. ® L. lim. 4415’ add 12"and Lis corr. is 44° 27’ Nat.S. 70029

At 10 2700 do. 62 45 do. 62 57 Nat. S. 89061
1 2500 Elapfe time. Difference of natural fines - 19032

42 30 Half clapfe time.
Longitude per account  3° 20" 00" North. Secant lefs radius  0,00074

® Declination,. -~ 19 10 9'0 North.  Secant lefs radius 0502477
Sum is log ratio -  To,02551
Difference of natural fines 19032 its log is - - - 4427949
The half elapfe time 42" 30/ its log is - - - 0,73429
This fum of logs - §,03929 in col.
Of middle time is alog = to 2" 12’ 40" ~—
Deduce half elapfe time 0 42 30

Time fxom noon when the greateft altitude was taken 130 10 Wthh in col. rifing
gives a log of - 3,88309

Deduce the log ratio 0,02551
Difference  3.85758 is the
Logarithm of this natural number - - - - - ....__.,7_;.5:
Add the natural fine of © greateft altitude as above - - 89061
Sum - 96265 this is
The natural fine of the © meridional altitude .- - 74> 17" oo N,
90 0o 00
© Zenith diftance 15 43 oo N.
© Declination as above 19 10 o0 N.

Latitude of the fhip 3 27 oo N.

This obfervation was made when the fhip was becalmed, to the fouthward of
- the fun, in the Arabian fea ; confequently the latitude was the fame when both
alritudes were obferved : but whenever the fhip alters her pofition between the
altitudes, tha fun’s bearing when the firflt alitude is obferved muft be taken, and
the courfe and diftance failed between the altitudes brought into the operation, as
per the following cxamples : The refult of the work will then be the Jatitude when
the {econd altitude was obferved.

4 Example
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Examj;]e I1.

_ » . , Angle of difl. is 1% points and diftance {ailed
Ship’s courfe NNE 1E. 2% points. ] S AR
© Bear: NBVE 14 d between the al:itudes o' gives difference of lati-

cariny \ 3 VI & GO
o * + tude ¢’ to be added 1o firft alt. obferved.

Mayx 274, 1790, ' ,

At 11" 48" A.M. obf ® L 1i. 81° 46" add corr, 12" & dif. 1. 9" giv. 82° 7" its N.S.9g05§

At 1 56 P. M., do. 6o 48 - 12 do. 61 oo do. 874062
2 8 Elapfe time.- Diflerence of natural fines - 11593

1 4 Half elapfe time.
Latitude per acc. when the 2d alt. was obf. 13° 45 N. Seccant lefs radins 0,01263
O Declination - - - 21 22 N. Secant lefs radius 0,03003
Sum is log ratio 0,04350

Dillerence of N. S. 11593 gives a common log of - - - 4,06421
In table col. half elapfe time 1h 4' gives a log of - - 0.55066

This fum of Jogs 4,60743in0ol.
Of middle time is = to o 53" 50" —
Deduce half elapfe time 1 4 oo

Time from noon when the greateft ale, was taken o 10 10 which in

Col. rifing gives a log of - - 1,99289
Deduce the log ratio - - - 0,04150
1,94y33 thisis
The logarithm of a natural number foundto e - = - T 89
Add the patural fine of © greateft altiwde - - - 0,905 5
79,9144 this is
‘The natoral fine of © meridional altitude thus - - 82° 30" o0o0”
9o 0o 00
© 7Z.cnith diftance - - 7 30 oo N.
©® Declination - - - 21 22 oo N,

Tatitude of the fhip when the fecond altitude was obferved 13 52 oo N.

1 Example
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Example 111,

June 6zb, xqu, ,
Atxo® 11’ A. M, Obferved © lower limb - 26° 3’ - oo

OHSemldmmctcr add - - 4 15 48~
26 18 48
Dip for 24 féet deduce 4’ 40 } 6
Diff. of @ ref. &. paral.inalt. 1 47

, 26 12 z: Natural fine 44151 ;
At11* 18" A. M. Obferved © lower limb - ;_go 46 %9;
. ® Semidiameter add - - 4 15+ 48

3

Dip fo‘n‘ \24"fCCt dEducc 4' 40” ) 6 -
Diff. of © ref. &. iaaral. inalt. 1 27 } 7

:fgo 55 41 Natural fine’ 51404 .

7 oo Elapfe time. . Difference of natural finés -, 72 535
ov!& 553 30 Half elapfe time. o T
Latitude by acct. when the 2d alt. was obf. 35° 18’ S. Secant lefs radius 0,08824
® Declin. at the meridian of the fhip fame time 22 44 N. Secant lefs radius o ,03512

Sum is the log ratio~ - - ; 0,1233;§;
Difference of natural fines 7253 gives a common log of - ' ";V 3";8,60»5‘2’
‘The half clapfe time- 33’ 30” gives a Jog of - - - - °:é3669

Sum of logs - - 4,82057in

Col. of middle time gives 1" 17’ 10
Deduce the half elapfetime 0 33 30
Truc appar. time from noon when greateft alt, was obf. o 43 40 which in col. rifing

Gives a log of - - - 3,25759
Deduce the log ratio - - o 12336
. , o . l . ' 3,134.23th1$ IS‘
“The logarithm of a natural number found to be . - TTa362 *
Add tlie natutal fine of the ® greatelt altitnde - - - 51404
i ) ' Sum - 52766 thisis
"The natural fine of the'® meridional altitude R L A 1 Y oo!

go 00 00 :

© Zenith diftance - - 58 g oo N.:

‘ @ Declination as above - - 22 44 oo N
Latitude of the fhip when the 2d altitude was obferved 35 25 00 S.

-N. B. Inthe abovc cafe the fhip altered her ﬁmmon very lntlc bctwcen ihc ﬁrﬂ:“

and fccond altitudes. ‘
4 Examgle‘



TOR FINDING THE LATITUDE. 3%

Example 1V.

‘O Bearing * ENE4E. 6% points, } gTwo points the angle of differ. as the thip’ midc
Ship’s courfe NEZE. 4% do. no lee way, and the diftance failed between thc
altivades 15 ;whxch gives 14' difference laticude in the traverfe table, to b# added to

the firft alntudc

Mn 22d, 1790. ‘
‘At 9" 46" A, M. by watch obf, O L limb 56° 49
Diff. of ® femidiameter and dip 4- 12

: 57 1
Diff. of latitude as above + 14
Corre&ed centre 57 15 Natural fine 84104

At 11 46 A. M. by watch obf. @ l limb 77 7 gadd r2' 8 cen. is 77021'N S 97573
Difference of natural fines . T 3469

- - v "

2 oo Elapfe time.

1 oo Half clapfe umc. B o T
Lamude by dccolint - 7° 54' N. Secant lefs radius . - o‘,oo4i‘4

© Dedlination - zo 27 N. Secant lefs radins - - 0,02827
| ' ‘Sum is log ratio - W
Difference of natural fines 1346gitslogis - - - -" 4,12034
The half elapfe ttme 1hits lgg is - - - - 7 o, 5‘3700
Sum of logs ,7482:; in
:Col. of mi’ddlc time is a log = to 1, 5" 10" -
Deduce tbc half elapfe time - 1 00 6o

Time from noon when the grc'ltcﬁ altitude was obferved o 5 10 ‘whichin cols
RN e AR,

Rifing ngcs alogof - - - 1,40501
Deduce the log ratio - - - 0,03241 .
Difference - Wthisis \
The Jogarithm of a natural number found tobe =~ -~ - Y
Add the natural fine of the © grcatcﬁ altitude as abovc . ' '9235‘73
_ Sum - 97597 this is
/The natural fine of © meridional altitude - - - 77 25 QOV""%N. e
- - \ 9o 00 00
© Zenith diffance - - - 12° 35 oo N,
© Declination as above - 20 27 oo N,

Latitude of the fhip when the 2d altitude was taken . 7 52 oo N,

Example
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,Ekample( V.

@ §earmg < NEF. % pomt Four pomts the angle of differ: as the fhip madc

S pls. courfe NE::}L 44 do. } { no lee way, and the d:ﬂance failed between the al-

' :' 1,5#, whxch gives 14’ diff. latitude in the travcrfc table to be? 'xddcd to thc
altitnde. :

MAY 22’7 1790. “ '
A“ie 1 " 46’ A. M. by watch obf. ©L limb 77°¢

Dxif of ® femidiameter and dip - 12

77 21
Diff. 6f1atitudé asabove - - 10 ; s .
Corre&cd centre - 7731 Natural fine -~ 97636
At 14 mwhwhxs 28 12/ P. M. obf oLl 53 48 add 12' & corr. is 540 Nat.S. 80902
~ “2 26 Llapfe time. Difference of natural fines - 16734°
7Y 13 Half elapfe time. ' T ’
Latx*udc by account 7° 54’ 00" N.  Sccant lefs radius - j'i;'o,bé“if'xzx
@ Declmauon e 2’0 28 ~oo N. Secant lefs radius - »o,0283\2
i e R I ] Sum is the” log ratio ;5:63?.4%* .
glfﬁ:rcncc of natural fines 16734 its log is - . . 4422360

The half, clapfc time 18 13’ its log is - L0 0,5*04123 ‘ ’
. Sum of logs 4,760'20"" in .
"Col. of middle time isa lvg =to hoos oo ‘
Deduce the half elapfc time - 1 13 o0 ‘

Time from noon when the grcatcﬂ: altitude was taken -+ o 6 oo whlch in

Col. rifing gives a log of ° - e ,53488
Deduce the log ratio RS =~ 0,03246
* Difference . -1,50243‘ s
Thc Iogamhm of this natural number | - - . Ty _3{: .
Add‘ ‘the natural fine of © greateft altitude as above - - 09626
o g»rv ¥ ; - Sum - ‘9;(367 this is
The namml ﬁncpf © met"i’diona] 'ah'im'd‘cﬂ - .. #7470 m N. .

9o ©co¥ 00

© Zenith dillance - - TS 24 oo N.
'© Declination - *- - 20 28 oa N
~ Latitude of the fhip when the 2d altimde was obferved - - 8 4 oo N,

2 Egample
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Exan;]ﬁ/e VI.

O bearing  NWIW. is 43 points. {Nine points the angle of diff. as the fhip made

Ship’s courfe NE£E, 4% do. % no lee way, which deduce from 16.points,
leaves 7 points, and the diftance failed between the altitudes 9 which gives difference
of latitude 27 in the traverfe tables to be deduced from the firft altitude.

Mav 234, 1790, |

At 1t 0o’ P. M. by watch obﬁ.rved ®] hmb 71° 00’
Diff. of ® femidiameter and d1p : - + 12
4 ‘ ' 71 12
Difference of latitudc as above - 2 — 2
. Corre&ted centre - - - 71 10 Nat. Sines. 94646
At 2 oo P. M. obf. © L. li. 58° 13 "add 12' & his corr. is 58 25 Nat. Sines. 85188
T oo Llapfc time. anfcrencc of Nat Sines 9458
_0 30 o 30 Half elapfe time. T
Latitude by account  9° 7' oo” N. Secant lefs radius - oj00532
© Declination * - 20 39 oo N.  Secant lefsradius - 0,02884
’ . Sum is log ratio - o,;?;;};é
Log ratio brought down = - - .'-k .- - 0,03436
Difference of natural fines 9458 its log is - - - © 3,07580
+The half clapfe time ok 3o’ oo its log is - - _0,88430

Sum of logs 4,89446 " in

Col. of middle time is a log = to 1™ 32" 20"

Deduce the half elapfe time o 30 o0
Time from noon when the greateft altitude was obferved "t 2 20 whichin
Col. rifing gives a log of - - 3,50537
Deduce the log ratio .- . - 0,03430
Diflerence 3,53101 is
The logarithm of this natural number . - - “““3‘5‘9'5'
Add the natural fine of © greateft altitude as above - - 94646
- Sum - 98042 thisis
The natural {ine of ® meridional altitude - . - 780 39" ‘oof N,
| 9o 00 ©0
© Zenith diftance - - - 11, 21 o0 N,
. O Declination - - - 20 139 oo N.
Latitude of the fhip when the 2d altitude was obferved - 9 18 oo N.

I ~ ’ Lxample
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Exgmple : VIL

© Bearing  NBE3E. is 17 points. 9 (One and one half points the angle of -differ-
Ship’s courfe NNEZE. is 24 do. g %cncc, as the thip made no lee way,:and the
diftance failed between the altitudes ¢’ which gives difference of latitude g’ in the
traverfe table, to be added to the firft altitude. -

© Mages 27thy 1700, .
At 11" 48" A. M. by watch obf. © L. lim. 81° 46

Diff. of @ femidiamer and dip + 12 -

. 81 58
Diff. of latitude asabove .~ 4 9
8 7 Nat. Sine 99055
At 13 56 56 whxch is 10 56’ P. M. obf. © 1. lim. 60 48 add 12’ is61° Nat. Sin. 87462
2 8 -Elapfe time. Difference of nawral fines 11553
"1 4 Half elapfe time. ' ‘
Latitude per account 13° 45’ North. Secant lefs radivs  0,01263,
© Declination” * - 21 22 North. Sccant lefs radius  0,03093
Sum is 3hc log ratio - ' 0,04356
Dxﬂ'crcncc of natural fines 11 593 its log i xs - - - 4,06419
The half clapfc time xh 4' its log is T . - 0,55966

Sum of logs - 4,66741 in
Col. of middle time is a log = to o* 53’ 50"
Deduce half elapfc time 1 4 00
Time from noon when the greateft alt. was obferved o 1o 10 which in col. rifing

© gives a log of - 1,99289
Deduce the log ratio  ©,04356
Difference . 1,94933 is. the

Logarithm of this natural number - - - - - 89
Add the natural fine of © greateft altitude as above - . 99055
Sum |, - 99144 is the

" Natural fine of the © meridional altitude - - - 82*° 30’ oo" N.

Qo oo 09

© Zenith diftance 7 30 oo N.
” © Declination . 21 22 oo N,
Latitude of the fhip when the 2d altitude was obferved - 13 52 oo N.

Example
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Example VIII.

i June by 1792, '
At b 36" P. M. Obferved @ lower limb - - 23° 1
.« . ® Semidiameter add - - 4 15 48
32 16 48
Dip for 24 feet deduce 4" 40! } p .

Diff. of © ref. & par.inalt. ded. 1 22

" oo

‘ 32 10 46 Natural fine 53263
At 1* 28' P. M. Obferved © lowerlimb - 29 1 oo ‘

© Semidiameter add = - - 4+ 15 48
ég 16 48
Dip for 24 feet deduce 4' 40" 6
1
Diff. of © ref. & par. inalt. ded. 1 33 } 5

29 10 35 Natural fine 4876x~
‘o 52 oo Elapfe time. . Difference of natural fines - 4502

© 26 oo Half elapfe time.
Latitude by acct. when the 2d alt. was obf. 34° 15”S. Secant lefs radius 0,08271
© Decli, at the meridian of the fhip fame time 22 50 N. Secant lefs radius 0,035 44

This fum is the log ratio - o,11815

Difference of natura] fines 4502 gives a common log of = - 3,65341
The half elapfe time = 26’ givesalog of . - - . 0,94614
' Sum of logs - - 47 i77cin

Col. of middle time gives a Jog = to 1" 0o’ 30"

Deduce the half clapfetime - o 26 oo
"True appar. time from noon when greateft alt. was obf. o 34 30 which in col. riﬁdg
' '  Givesalog of - - - 3505542 "

Deduce the log ratio - - o,11813
o ' Difference  2,93527 this is
The logarithm of a natural number found to be - - 861
Add the natural fine of the ® greateft alitude - - . 53263
o ‘ Sum . WFMS is
The natural fine of the ® meridional altitude - - 32° 46" ool

: 9o 00 o©0
© Zenith diftance - - 57 14 oo N,

© Declination as above - 22 50 oo N
Latitude of the fhip when the 24 altitude was obferved 34 24 co S,

««NoB. In the above cafe the fhip altered her fituation very little between the firft

"and fecond aktitudes. '
Example
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Lxample. 1X.

Ship’s courfe NNE, Angle of difference is one point, and the diftance. failed be-
© Bearing NEJN. § {twcen the altitudes is 14', whichin the tables gives dlffelcncc
of latxtudc 14’ to be addcd to the firft altitude. , :
]uus lztb 1792, :

At o" 18’ ‘A. M. obferved @lower limb 27° 57" co” "

Above dxff lat. between thr’ alt.add 4 14 oo

(D Semxdlamcter add e + - 15 47
C 28 26 4 47
Deducedip for 22 feet - 472815 ¢ 7
Diff. of ® ref. & paral. in alt. t 39 S : ,
28 20 40 Natural fine 47486

At11 10 A M. obfervcd © lower hmb - mo
'O Semidiameter add - - 4 15 47
37 50 47
Deduce dip for 22 feet 4' 28" %_ 5 34
Diff. of © ref. & paral.inalt. 1 6 T
1 52’ Llapfe time. . 37 4513  Natoralfine = 61222
) 56 Half clapfc time. . RN Difference of natural fincs 13736

Lat. by account'when the 2d alt. was obf 28" 39" 8. Secant lefs radius © 056 58"
© Dedlin. at the merid. of. ﬂup fame time 23 13 N. Secant lefs radius-0,03667
This fum is the log ratio  0,09325"

Difference of natural fines gives a commbn log of - - = . 4,13786
The half elapfe time 56 gives a longf - - . - 0,61632

Sum of logs 4,84743 in
Col. of middle time gives  1h22’ 20"
Deduce the half elapfe time o 56 oo

F rue app. time from noon when the greateft alt. was taken o 26 20 which.in col.

Rifing gives a log of - - 2,81914

Deduce the log ratio - . 0,09325

, : , | 2,72589 this is
The logarithm of a natural number found to be - . 532
Add the natural finc of the O greateft altitude . - 61222

61754 this is

The natural fine of the ® meridional altitude - - A8 " 8’ oo”
' : o \ gc ©o0 00
- © Zenith diftance - - .« 51 52 co N.
©® Declination as above - 23 13 oo N.

“Latitude of the fhip when the 2d altitude was obferved

28 39 oo S.
2 | ‘ Example
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Examjb/e X.

~Ship’s true courfe NNE.% §Anglc of difference is one point, and diftance failed bc-
0] Bearing NOE. 3 Ceween the alttudes is 12" which in the table g gives differ-

ence of latitude 12’ to be added to the ﬁrﬁ altitude.,
June 120h, 1792,

At 11" 10! A. M. obferved ® lower Timb 37° 35’ ool
Above diff. of lat. between the alt. add + 12 00
. 27 47 oo
0) fcmidiametcr add - - - + 15 47
_ . 38 247
Deduce dip for 22 feet 4 28" -
Diff. of @ ref. & parallaxinalt. 1 6 % 5 34

37 57 13 Natural Sine 61497
At 1 21 P.M. obferved Olower limb - 32 21 0o

© Scmxdxamctcr add - - + 15 47
32 36 47
Deduce dlp forazfeet = - 428!
Diff. of © ref. & parallax in alt. 1 19 g_— 5 47
~ v 32 31 oo Natural Sine 53754
2 11 Elypfe time, Dnﬁ'crencc of Natural Sines - 7743

I 5 30” Half elapfe time.

Latitude by acc. when the 2d alt. was obf. 28° 26’S. Secant lefs radius 0,05583
© Declin. at thc merid. of fhip fame time 23 13 N. Secant lefs radius 0,03667
This fum is the log ratio o0,09250

Difference of Natural Sines 7743 gives a common log of -+ - 3,88891,

The half elapfe time 1h 50' 307 gives a log of - - - 0,5498%
' , Sum of logs 4,53128 in
Column of middle time gives - ot39' 10"
Deduce the half elapfe time - 1 § 30
True app. time from noon when the greateft alt. was obfe o 26 20 which in '
Col. rifing givesalog of - - - 281014
Deduce the log ratio - - . - 0,09250
: © 2,72664 this is
The logarithm of a natural number found to be - - - 532
Add the natural fine of © greateft altitude - - - Gra97
" 62029 thisis

"

38° 20’ -o00

The natural fine of ® meridional altitude - - -
' go oo '©00

® Zenith diftance - - - 51 40 oo N,
© Declination as above - - 23 13 oo N.

Latitude of the fhip when the fecond altitude was obferved 28 27  co S.
K Lxample
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Example XI.

. .
© Bearing  SBE. is 1 point.y ¢ Four points the angle of difference as the fhip
Ship’s courfe SW4S. 3 do. } gmadc no lee way, and the diftance failed between
the altitudes 11’, which gives difference of lautudc 8' in the traverfe table to be ad-
ded to the firft altitude.

]UNE:stb 1793
At 11" 48’ A. M. by watch obf, © 1. limb 82° 00’

Diff. of ® femidiameter and dip 4 12

82 12

Dif. of latitude as above - 4 8

. 82 20

Index érror - . 4+ 1
Centre of @ altitude - 8221~  Nawralfine - 99110

At 13 41 whichis 1" 41'P. M obf. ©1.1i. 66 10 add 13’ for. corr. & his cen-
[treis 66°23'  Nat. ana§91625

1 53 Elapfc time. - o Difference of natural fines - 7485
o 56 30" Half elapfe time. ‘
-Latitude by account 2¢° 50’ N. Secant lefs radius . -  ©,06174
O Declination - 22 39 N. " Secant lefs radius - 0,03486
. , Sum is the log ratic  0,09660
‘Difference of natural fines 7485 its log is - - 3,87419

The half elapfe time 56’ 30" its log is - e - - 0,61254
' - Sum of logs m{; in
Column of middle time gives ob 44 10"
Deduce the half elapfe time - o 56 30
Time from noon when the greateft aliitude was obferved o 12 20 which in
' _Col. rifing gives a log of - - 2,16066
Deduce the log ratio - - 0,09660
Difference 2,06406 this is
The logarithm of a natural number found to be - - N—Tx_;
Add tlie natural fine of © greateft altitude - - - 99110
. Sum - ____9_9_3_2_5_'(1133 is
The natural fine of @ meridional altitude - - - " 82° 2’ 00" S.
Ny | go 00 00
- © Zenith diftance - . - 7 8 oo S

© Declination - - - 22 39 oo N,

Latitude of the fhip when. the 2d altitude was obferved - 29 47 oo N.

Example
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Example X1I.

© Bearing  SEJS. is g ‘p'oints from South.9 ¢ Sixteen points, the angle of differ-
Ships courfe NWHW. is 11 do. from do.' } gcncc as the thip made no lee way,
“and the diftunce failed between ‘the altitudes 10'.  This angle of difference gives
you_thé whole diftance failed, to be deduced from the firft altitude, as may be feen
from the following principle. Suppofe the anglc of difference had been 1 53 points, you
~would have deduced 153 points, from 16 points, and there would have remained one-
fourth of a point to hive entered with the diftance of 10’ (failed as above) the tables of
difference of latitude.and departure ; and there yon would have found 10’ difference
of latitude to have been deduced from the firft aliitude, as the angle was above
eight points ;| and this muft appear very clear to every one of common under-
{ftanding, as the fhip was fajling dire&ly from the very point on which the fun bore.
Now had the fhip been fteering SESE. when the fun bore SEE. the angle of
difference would have been nothing ; conléquently as the thip was failing from the,
fun, the diftance of 10’ failed between the altitudes is deduced from the firft
altitude obferved, and the refult gives the fame as it would have been if it had
been obferved in the very. fpor where the fecond' altitude was.  And this we will
prove again from the fame principle. Suppofe the fun had bore SE bF. and the
thip’s courfe had been SEE. the angle of difterence would have beer one-fourth
of a point ; which, with the diftance of 10' failed between the altitudes, the table
of difference of latitude and departure muft be entered, where you will find 10’ dif-
ference of latitude to have added to the firft altitude, as the angle was under eight
points 5 fo that in failing dire&ly towhrds-the fan, you add the ditance failed be-
tween the altitudes to the firt altitude ; and in failing from him you deduce the
the fuid diftance from the firft aliitude.

If the fun had bore SE. or ESE. inftead of SEJE. and the courfe NWHW. in
either of which cafes the angle of difference would have been 15 points ; for had
the fun bore ESE. you would have counted the number of points round to the
caltward, &z to the courfe you was ftecring ; and on the contrary, had the fun
bore SE. you would have counted the number of points round to the fouthward,
t9c. on the courfe you was fteering ; in either of which cafes the angle would have
been 15 points; which 15 points being deduced from 16 pofuts, would leave one
point to enter with the diftance failed of 10’ between the altitudes ; the tables of
difference of latitude and departure, where the difference of latirude would be
found g% equal to 10’ to be deduced from the firlt altitude 5 fo that in all cafes
you find the angle of difference from that half the compafs containing the fmalleft
number of points between the fun’s bearing and thip’s.courfe; for if the fun had
bore from the fame rules again eaft, and the courfe had been NWHW. the angle
of difference would have been 13 points; confequently had it bore SSE. and
the courfe NWHW. the angle would have been alfo 13 points; which 13 points

~deduced from 16 points, would have left 3 points to have catered with the dif ttance
the
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- the tables of X latitude and departure as aforefaid, and the difference of «Ja-
titude correfponding thereto, would be 8’ 75 to be deduced from the firlt aliride
as before. ‘But fuppofe an obfervation is made when the fun bears SW. at the
taking of the firft almude, and the courfe ‘made good between the altitudes N'W.
and the diftance failed 10’ ; asthe angle of difference is 8 points, it is evident there
is nothing either to add to or deduce from the firlt altitude; for had the courfe
fteered been NWiW. the angle of difference would have been 4} points, which
in table of difference of latitude and departure gives only +s of a_ ininutq difference
of latitude : So by the fame rule an angle of 8 points 'would give nothing.

A ‘common compafs will anfwer to take'the bearing of the fun, when the firft
altitude is obferved; but it is better to make ufe of either the amplitude or the
azimuth- compafs for this purpofe : I have placed no obfervations of two altitudes
of the fun as examples in this book; but what I have proved by meridional obfcrva-
tions, made the fame day ; ‘and here are examples of obfervations made. both’ to the
northward and fouthward of -the fun, where his courfe appcared from thC eaftward
towards the northward when a north fun made noon ; and from the eaftward to
the fouthward when a a fouth fun madc noon. Indeed I have never found in per-
“haps fome thotfands of obfervations which I have made of this kind, any errors
arife from the tables made ufe of (the Requifite Tables, fecond edition) that would
-amount to 3' of latitude, when the operation was performed a fecond time, making
‘ufe of the latitude found by the firt obfervation,. as the latitude by account in the
fecond operation inftead of the latitude by. accoung,ufed. in the Airft opcrauon and
by being thus enabled -to afcertain my- “latitude, efpeuaﬂv on the coaft of Europe,
in the wintér time, when the days are fhort, and the wecather almoft’ conﬁantly
dark or hazy, when the fun is rarcly to be feen exadtly ‘at moon, | have been
- enabled to run on and gain my port of deftination, when T fhould otherwife have
been obliged to. hove too, and perhaps have loft an opportunity of getting in
before an unfavourable changc of wmd came on, which Oft(.n keeps fhips out

{everal chks

June
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:‘TVN £ 24th, 1 7'93,

'

obferved © lower limb

At 10h 42" AL by watch 69° 38’
Uiff. of © femidiameter and dip . + 12
o B 69 50
Difference of latitude - - - — 10
Centre of © altitude - - . 69 40 -

aF

Nat. Sine 93769

At 11 42 A. M. obf. © lower limb 810.39" add correction 12! Nat. Siné  989go

T oo Ylapfe time. Diffctence of Nat. Sines ~ 5221
Wﬁ'ﬂ&ilf elapfe time. | o T
Latitude Ly account 29° §' o0o" N..  Secant lefs radius - 0,05853
© Declination ~ » 2 325 oo N. | Secant lefs radins - _9_,3 3733

, o Sum is the log ratio -  ©,09586
Difference of natural fines 5221 its log is - - - 3,71778
~The half elapfe tim¢ ok 30’ co” its log is - - _22.&8_.133 -

Sum of logs  4,6979t in

Col. of middle time is a log = to ob 7' 5_6" -
‘Deduce the Half elapfe time- o 30 o0 ‘
Time from noon when the greateft altitude wastaken - o 27 5o whichin

Col. rifing gives a log of - - 2,86720
Deduce the log ratio . . . 0,09586
| Difference 2,77134 this is
The logarithm of a natural number found to be - - 590
Add the natural fine of the ® greateft altiude - - - 98990
o ‘ ' : Sum - '99580 this is
The nﬁturztl ﬁné of © meridional aliitude. - . - 84" 45' o0’ S.
' | o oL 90 oo oo
© Zgniﬂ1 diftance - - - 5 15 oo S,
: ® Declination - - - 23 . 25 oo N,
Latitude of the fhip when the 2d altitude was obferved - 28 40 oo N,

Example
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Eb&amﬁé XIII.

© Bearing:  ESE. EExght points the angle of difference, as the fhip. made no lee
Ship’s courfe SSW. % way, and the diftance failed berween the altitudes 4™ which

gives nothing for difference of Iautudc to be added or deduced, becaufe the anglc of
dlffercucc was exactly 8 pomts

~ Juiy 8th 1793.
At g" 50" A. M. by watch obf. ® ]owerhmb 57° oo!

Diff. of © femidiamerand dip 4+ 12 oo

’ 57 16 oo
Diff. of © refra&. & parallax inalt. — 32
: - Centre of © altitude’ -~ 57 15 28 - Nat Sinc 84111
Attt 2 A.M.obf. @1 lim, 68° 43" add corr. . 12’ & his cengre is (8"55 N. S. 93306
"1 12 Elapfe time. lefcrcnce of Natural Sines G195
"o 36 Half elapfe time. b oo ‘
Latitude per account 39° %’ North. Sccarit lefs radius oy11022
© Declination - 22 25 North. © Secant ‘lef»s radivs  0,03412
o ' RS Sum is the log ratio - 0,14434
Difference of natural fines 9193 its log is - - e '. 3,06355
The half clapfe time 36’ ool its log is - .. . 0,80567
‘ Sum of logs - 4,91%56 in

Col. of mnddlc time is a'log = to 1* 36’ 40"
Deduce half elapfe time 36’ o 36 oo
Time from noon when the greateft alt. was obferved 1 oo 40 which in col. rifing

Gives a log of - ’3,54197
Deduce the log ratio - 7+ 0,14434 -
Diflerence 3,39763 this_is

The logarithm of a natural number found to be - - - T2408
Add the natural fine of © greateft altitude - - - 93306
_ , Sum - T95804 this is
'The natural fine of the © meridional altitnde - - 73° 21’ 00" S.
0o 00 ©O
© Zenith diftance - 16 39 oo S,
, , © Declination ‘ - 22 25 oo N.
Latitude of the fhip when the 2d altitude was taken - 39 4 oo N.

1 - fxample
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CHAPTER X

MERIDIONAL OBSERVATIONS OF THE MOON, FOR ASCERTAINING
' THE LATITUDE OF THE SHIP.

Example 1.

Arrie 48.‘1), 1787,

At 9P 35" 00’ P. M. Obferved app. alt. of the € lower lunb 59 25’ 00"
Correttion from refraction deduce - I
s 59 24 49 .
€ Semidiameter add - - - - 4+ 15 11
. 40. o0
Augmentation of € femidiameter in altitude add 4- ‘14
‘ o 59 40 14
Eye’s altitude for 143 feet deduce - — 3 57
o _ 59 36 17
€ Horizontal paraliax 55 43" correttionadd 4 27 45
€ True ineridian altitude - . - 60 4 2 -
¢ Zenith diftance =~ - .55 58 S
Longitude 643° W, ¢ declmauon atthe ﬂnpz .
calculated from the meridian of Greenwich 15 oo S.
by help of Table XXII. _S ’
L - 24 40 58 N.

Latitude of the thip -

Exampfe hid

MARCH oth, 1790.
At 7" 5" 00" A. M. obferved merid. alt. of the € lower limb 74* 10’ oo" N.

[ Semldlamctcr and augmentatlon add - 4+ 15 28
from refradi 6 A
Corre&ion from refra&tion o’ 16" .
Eye’saltitude or dip for 24 feet 4 40 % deduce — 4 56,
’ 74 20 32
€ Horizontal parallax §6' 477 corre®tionadd - 4+ 15 3
€ True meridional altitude’ - - 74 35 37"
€ True zenith diltance - - 24 23 N.

Longitude 174 E. € declination at the ﬂupz
calculated from the meridian of Grccnw:ch 19
by help of Table XX1I.

Latitude of the fhip at the above time - 34 36 53 S.

12 30 S.

Table XXIIL for reducing the moon’s dcclination, as fet down in the Nautical
Almanac for Greenwich to any other meridian is. ufed the fame as Table VI,
for reducing the fun’s declination, asfet down in the Nauucal Almanac to any other
meridian, only you enter Table XXII. with the moon’s variation of dcclnmnon in
12" 'and’ the ‘fhip’s longitude, inftead of the day of the month and fhip’s lonthuch '

as already thewn by various examples.
CHAPTER
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cnsr.c.uuu, S TOR ASCERTAINING THE VARIATION OF THE
COMPASS, BY AZIMUTHS. f

Lixample 1.

InTatitude 2.4¢ 135° S, and long iwdc' 7% E. on ’1’]1u1fdny 14th June, 1792 ; Magnetic
a/nnuth obfer vcd in the mormuq, N. 7¢° 35" K. when the fot’s lower limb was
® 39’3 2dd difference between his femidiameter and dip, and i it xml\cs the centre
of his altitnde 3 50"
Lar. of the ﬁ‘np 24° °15'8. © l)cclmauon 23°18’ x8’ N.. Centre of@ alt. as above 3 50’

Co.datitude 635 4 45 ©Polar dit.y13 18 Co. altitide - 86 10
Polat diftance 113 18 Sccant lefs radius of the latitude 24° 15'  o,04012
Co. altimde 86 10 Seccant lefs radius of the altitude 3 50 0,00097
~ Sum 205 13'-_ Sine of half the fum - 12 36 9,86693
Half fam 452 36  Sine of the difference - 19 18 9,51919
Polar diftance 113 18 - Sum of logs 10,42721
Dlﬁ'crencc__g__l_S_ Half fum of logs  9,7136¢ i
Cofize of 58° 52’ which doubled is the azimuth' 117° 44 from the South, deduce
the fame from 180° and it leaves from the North - 62° 16
- Magnetic azimuth dbferved from the North as above - 70 35
Variation per morning azimath - . - - - 8 19 Wefl.

Example 11.

In latitude 23° 56’ 8."and longitude 55° E. Monday, 12th Novem. 1792, magnetic
~azimuth o‘)fcrvcd in the mornmg, South 59° 30’ Eaft, when the fun’s Jowér Timb
was obferved to be 13° 37’ add difference bctwecn his femidiameter and: dxp, dnd
it makes the centre of his altitude 13° 49'.

Lamudc of the ﬂnp _23° 56’ 56’ 8. ©® Declination 17 53’ S, Cenrrc of ® altltudc 130 49

* Co latitude 66 4 - DPolarditance7z 7 . Co.altitude 76 11,
Polar diftaoce. 72 7, Secant lefs radius of latitude | 23° 56’ 0,0390%
'Co. altitude 76 11 Secant lefs radius'of aliitude 13 49 o,01275

Sum ;4 214 22 Sine of half the fum - 107 11 ¢,98017
"Halffam . o7 11 Sine of thedifference = 35 4 9,75031

‘Polar diftance 72 7 Sum - 12,79128

. Difference 35 4 L Ha!ffum g, 89564 is:
Cofine of 38° 9" which doubled is the @ azimuth 76° 18’ from the South.
Magnetic azimuth obferved - - . 59 3o from theSouth. .
Variation per morning azimuth - - 16 48 Weft,

2 Example
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Example 11 L

+In latitude 303° South, -longitude 40% Eaft November 19th, 1792, magnetic azi-
muth obferved in the afternoon North 81° Welt, when the centre of fun s alti-
tude was. 8% 12/, ‘

Latitude 30° 15" © Declination 1g° 45' 5.  © Aliitude 8°, 12'

Co. laitude 50 25 Polar diftance 7915 Co.alitde 87 48
Polar diftance 70 13 ‘ : o
Co. altitade 81 48 Secant lefs radius of latitude ol,06357 ~
< Sum 211 48 Secant lefs radius of altitude  ©,00446

Hulf fom 105 54 8ine of half fim - . 9,98306
Polar diftance 70 15 Sine of Difference - 9,76554
| Diﬁ‘crencmg :  Sum & 10,8166

- Half fum 0,99831 i

The' coﬁnc of 35° 56 wh:ch doubled is the © aznmuth 7i° 54" from the South, de-
duce the fame from 90 and it leaves 18° 8’.  Again : Deduce the magnctlc aztmuth
obferved as above from go® and it leaves 9°; add'this Weft g° North to thc "above
Welt 18° 8 South, dtd the fum is 27, 8" Weft variation. ‘

Example‘ IV,
In latitude 360 50’ North, longitude 51°% Weft, April 3d, 1794, magnetic azimuth
obferved in the afternoon, North 84° 30’ Weft, when the centre of funf s altitude

was 15° T ‘
Latitudc - 36° 5o' N. O Declination 5o 38’ N. O Altitude 15° oo’
Co. lamude 5310 Polar ditance 83 22 Co, altitude 75 oo
Polar diftance - 84 22 : T
Co. altitude 75 00 : Secant lefs radius of latitude 6,09670 .
Sum 212 32 e Secant lefs radius af the alt. 0,01 557
Halffum 106 16 - ~ Sineofhalf thefum - 9,98226
Polar diftance’ 84 22 . Sine of the difference 9,37170
Difference 21 54 B v Sum - 19,66623
\ : - " Half fum 9,83311} is
'1hc cofmc of 47 5 which doubled is 94° 10" the © true azimuth from the North
magnetic azimuth obfcxvcd S 84 30 from the North.

. Variation of the compafs 940 Weft.
M | 'CHAPTER
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CHAPTER XIL

OBSERVATIONS FOR ASCERTAINING THE VARIATION OF THE
' COMPASS, BY AMPLITUDES.

Example 1.
In latitude 29%° South, 'l\ongitu'dc 41% Ealft, Nox}cmbcr 18th, 1792, inth ce vening.
Secant lefs radius of latitude - - . 290 30’ ' 0,06030
Sine of © declination (at fun fet) - - 19 32 9,52421
Sum 9,58451 isthe
Sine of the ® true amplitude 22° 36’ .00 South. —

Magnetic amplitude obferved , - - 4 30 oo North.
Variation - 27 6 oo Welt

CHAPTER
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A TABLE OF LATITUDES AND LONGITUDES.

CH,APTER XIII.

‘A TABLE OF LATI’] UDES AND LONXN GI’I UDES OF SEVERAL PLACES IN THE ROUTE TO INDIA
AND CHINA.

L4

The Longitudes are lazd dowon fron the Meridian of Greenwich in Great Britain ; and mq/i of them from

A_/Zranomzml Oé/i’rvaimm.

P L

Names of Places. Latitudes. - Longitades. | Variation of the Compafs.

Cape Henlopen, ~ ~ America. 38> 47'N. | 755 13° W. o
Bermudas, - St. Georgetown. 32 2§ 64 354 None in 1787. :
St. Jago, ~ Adantic Ocean. 14 §3% 23 35 13°5 Weft in 1792.
St. Panls, - Dirto. 1 o 45 - 3¢ 30 :
Ferdinando Noranho, Ethiopic Ocean..| 3 356%S. | 32 33 1T W. i 1775.
“Afcenfion, ditro. 7 57 13 30 103 W. in ay75.
St. Helena, ditto. 115 35 5 49 133 W. in 1775.
Trinidada, - ditto. 20 % 29 10 x .
Four Rocks to the Eaﬁward of ditto. | 20 30 29 55 22 W. o 1788.
Triftan de Acuna, ditto. 37 1o i4 1o :
Cape-Good Hope - - : 34 24 |18 23 E. 233 W. i 1786.
Madigafcar, St. Augu(’cines. 23 35 43 15 |
St. Pauls, Indian Ocean. 37 5% 77 48 1g W. in r788.
Cloat’s Hland, . dirro. 22 6 110 30 “
Trial Rocks, ditto. | 1g 30 105 30

| Cocos, or Killing Hland, ditto. 12 oo 98. 30

.| Chriftmas Ifland, . ditto. 1o 22 10§ 1§ , o
Java Head, Hland of Java. 6 3o 105 I3 54 W. in 1786.

'CHAPTER
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‘CHAPTER XIV.

FOR FINDING® THE ALTITUDE OF THE SUN, INDEPENDENT OF AN ASSIST-
~ ANT TO OBSERVE THE SAME, WHEN A DISTANCE IS TAKEN FOR DE-
TERMINING THE LONGITUDE.

Example 1.

Marcu 285, 1792. ,
At 1t 37 44” P. M. truc apparent umc at fhip and From moon log: rifiig 3,9 BI5T
“Latitade - - - 14°- 53’ oo N :
Co. latitude - 75 7 oo = Sine 9598518

© Dedlination on the thip’s meridian at above;
time, found as per examples for that purpoft

} 3 26 1 N. Cofine V9,999MA

| Sum of logs 3,93491
® Meridional altinde - < - 78' 33 1 Nat. Sine g8oro
Sum of logs 3,93591 its natural numberis .. - .- - - . 8628
| ( Difference Wis
The natural fine 6f © true altitude - - - - 63 21' 29"
Difference of © refradtion and paraliax in altiude add - + 25,
Centre of © apparent altitude - 63 21 54

r .N. B. Thcfc operations bring. out the true altxtudc of objets, therefore if
the appareat altitude is wanted, which is moft generally thc cafe, the difference of
fun’s refradtion and parallax muft be added to the true altitude of the fun, found by
calculatlon (which is done above) ; and the refradtion muft be added to the true
altitude of a ftar, and the corre@ion from Table VIIL. of the Requifite Tables,
muft be deduced from the true altitude of the moon thus found, to obtain their

refpe&tive apparent altitudes.

2 -~ CHAPTER
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CHAPTER XV.

FOR FINDING THE ALTITUDE OF THE MOON, INDEPENDENT OF AN ASSIST-
ANT TO OBSERVE THE SAME, WHEN A DISTANCE IS TAKEN BETWEEN
THE SUN AND MOON FOR DETERMINING THE LONGITUDE.

Example I.

¢ Horizontal parallax 54’ 30°
Marcs 284, 1792, ‘
At 1h 35" 44" P. M. true apparent time at the thip, € Southmg or paﬂagc qvcr
the meridian of Greenwich the 28thisat - - - - 4h 35 o
With daily variation 47’ and longitude 24* W, enter Table XXI. 4+ 3 | oo
€ Paflage over the meridian of the thip ~ - ' - - - "4 38 0

True apparent time at the fhip as above - - - =1 37 a4
Difference - .§ oo 16

With daily variation 47’ and difference 3h 00’ 16" turned into- g L. 6 oe
. degrees, enter Table XXI. =~ - . - | ‘ ,

¢ Diftance from the meridian of the thip - - - 2 54 16

¢ Diftance from the meridian of the fhip 2n 54' 16” log. rifing = = = 444000

€ Declination on the fhip’s meridian at above time 0 . ™
‘ found as per cxamplcs for that purpofe ’§ 17" 45' Cofine 9’9788? '

‘Latitude - 14 14 53 North.

Co. Latitude 75 7 - - - Sine - 9598518
¢ Dcclinatio_n‘ 17 45 N. - Sum of logs ~  4,40400

92 §2 which
Deduce from 180 oo .

€ Meridional alt, 87 8 its natural fine . - - 99875

Sum of logs 4,40400 the natural number is - - - 25351

‘ Difference: = 74524 it the
Natural fine of the centre of the € true almudc - 48" 11’ oo" |
Corre&ion from Table VIIL. - - . = . -~ 36 oo
Apparent altitude of € centre - . e 471 35 ©00.

N. B. The daily variation of the moon’s paffing the meridian is found by taking
the difference between her pafling the meridian of Greenwich on the pr opofcd day,
and the day following if the longitude is Weft ; but if the longitude is Eaft, take
the difference between the propofed day and that preceding it. It is proper alfo
to obferve, that both the corre&ions taken out of Table XXI. are to be deduced
in Eaft longitude ; and in Weft longitude from Greenwich the firlt corrc&xou
muft be added, and the fecond deduced..

N  Example
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Lixample 11

For j?}zding‘fbe altitude of the SUN,. independent of an affiffant to volg/'er»ve the fame,
~when a dj/?ance is taken between the Sun and Moon for determining the longitude.

May 28;'/: 1792,
At 31 33" 50" P. M. true appar. txmc at thc thip and from noon, log rxﬁng 4,60701
Latitude - - , 37° 53’ oofS. '

/ : Co, latitude - 5z 7 oo Sine - 9,89722
© Declin. on the fhip’s merid. at above ' .
time found per cxamplc for that purpofc 2t 37 16N. Cofine  9,96832

~

‘ | M Sum of logs 4,47255 |
(0] Mcrjdional ,a]_ti_tu,dc, - - - .30 29 44 Natural Sine -~ 50754

Sum of logs 4,4725 5 its natural number is - - - 29683
| Difference - mis

The natural fine of © true altitude . - - 12° g . oo

Difference of © rcfra&xon and parallax in altltudc adld - 4+ 4 10

Centre of O] apparcnt atiede - - '-  - - .- 12 13 10 |

Example
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.' Example 1I.

Ter finding the altitude of the MooN, independent of an_ affiftant to obferve the fame,
when a diftance is taken between the Sun and Moon, for determining the longitude.

' d Horizontal parallax ' 31w T
May 2825, 1792, N 55 81

At 3" 33’ 50" P.M. true apparent time at the.fhip. € Southing or paflage over
the meridian of Grecnwich the 28th is at’ - "- s* 56’ oo
With daily variation 45 and longitude 389 Eaft enter Table XXI ~— 5 00

€ Southing or paiTagc over the meridian of the fhrp - - 5 51 oo
True apparcnt time at the ﬂup - - - - - -3 33 350
‘ Difference = - 2 17 10

‘With daxly variation 45" and dlﬁ'cxcncc 2h 17’ 10! turned into g

degrees, enter Table XXI — 4 o0

¢ Diftance from the meridian of the fhip - e e . 2 13 10

€ Diftance from the meridian of the (hip 2" 13' 10" Log rifing. 4521514
€ Declination on the fhip’s meridian at above
time, found as per examples for that purpofe

§89'33’ 10! N. Cofine 9,99};14

Lattude ©~ - 37° 53 -ool South. .

Co. latitude - 352 7 0o - - . Sine - 9,89722

€ Declination - 8 33 10 North, Sum of logs 4,10750

'€ Meridional aliitude 43 33 50 ‘Natural Sine . 68920

Sum of logs 4,10750 the natural number is L L. 12800

~ Difference = 56120 is the

" Natural fine of the centre of C.true altitude - - 34° 8 3'0"'
Correftion from Table VIII - . - - 44 36
Apparent altitude of € centre - - - - 33 23 54

Example
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E xample HI

For finding the hltitude of the Stm,' independent of an affiftant to olg/'er:ve the famf;
when & diftance is taken between the Sun and Moon far determining the longitude.

Novmnn 10th, 1792,

At 9* 38’ 4" A. M. truc apparcnt time at thc ﬂnp, and from

noon' 2* 21' 56/ - . Log rifing 4,26924
Latitude - '~ 22° 12" o0’ S.. , ’
- Co, Latitude - 67 38 oo  Sine 9,96603

22 138 S. Coﬁnc 9,97971

. Sum oflogs 4,21498‘
© Mcndlonal almudc - - 85 oo 38 Nat. Sine 99622

above time, found as per example

© Dcchnatlon on the {hip’s meridian at}
17
for that purpofc -

Sum of Ibgs 452 1498 its natural number - - - 16405

‘. o - . Difference =~ - W is the
"Natural fine of O true altxtudc . e e §6° 20’ oo
Difference of ® refraftion and parallax add -+ T34

Centre of © apparent altitude -~ = - - 56 20 34

r - Example
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Example 111,

Tor finding the altitude of the MooN, independent of an affiféant to obferve the fame,
when a diftance is . taken between the Sun and. Moon, for determining the latitude.

€ Horizontal parallax 56' 19"
Novemsrr Toth, 1792, .

Atgb 38" 4" A. M. true ap'parer{t time at the fhip. € Southing or paffage over the

meridian of Greenwich the gth is at . - - - 20" 45 oo’
With daily variation 45 and longitude 59° Laft, enter Table XXIL. — 7 oo
¢ Southing or paflage over the meridian of the fhip. - - 20 38 00
True apparcnt time at 11'1e fhip 9" 38’ 4" A. M. add 12" and it§ 21 58 .

gives the time from noon of the gth to be

Difference - 1 oo 4

With difference 1" o’ 47 turned into degrees and daily variation } — 2 eo
o 45 enter Table XXL. -
€ Diftance from the meridian of the fhip - - - "o 88 4
€ Diftance from the mc.r’idi\an of the thip 58’ 4”  Log rifing - 3:50438
nati ip’ idian at abovey) - :

e o 5 e gl fon dhs pusp § 59" N Cofine 959974
Latitnde - - 229 22' South.
Co. latitude ~ « 67 38 0 Sine  ,96603
€ Declination - 1 59 North. Sumof logs  3,47015
¢ Meridional altitude - 65 39 \ Nat. Sine g1104
Sum of logs 3,47015 its natural pumber - - - 2952

| Difference - -~ 88152 isthe
Natural fine of the centre of the € true altitude - - O 50' 00"
Corre&jon from Table VIIL - - - - - 26 0o
Apparent altitude of € centre -~ - - - 61 24 00

o) | Example
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Example IV.

For finding the altitude of the SUN, independent of an affiftant to ibfarue the Jams,
wben a di ﬁance is taken between the Sun and Moon _/ar determining the longitude.

-NovEMBER I Itb, 1792.

At 7b 1 57" A. M. true apparent time at the thip- and

3

' from noon 4* 58 37 - - - - Log rifing.  4,86510 -
- Latitude - - - = - 22° 57" o0’ S. . '
Co.latnde  ° . - 67 3 oo Sime - 0,06419

® Declination on the thip’s meridian at : :
above time found as per examplc fore 1 7 87 27 8. Cofine 9,97912
that purpofc - - ) = . v ,

Sum of 1ogé 4,80841

© Meridional altitude - - 84 40 27 Nat Sine 99568

Sum of logs 4,8084i its nz}tﬁral nunibcr - - . L 64330
- Difference . - 35338 is the
Natuiral fine of the @ true altitude T R AR
Difference of © refra&ion and parallax add T + o2 o2
Centre of © apparent altitude . 20 40 23

2 Example
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Lixample IV.

For finding the (z/tzfua’e of the MOON, independant of an q ¢ fRant to obferve the fame,
when a diftance is ta/wn between the Sun and Moan foz determining the longitude.

< Horizontal pﬂralldx 57

NoveMBER 11th, 1792, : ;
At 7" 1’ 57" A. M. true apparent time at the ﬂnp. ¢ Southing or paffage over the

meridian of Greenwich the 1oth is at - - 21h 32" oo™
With daily variation 47" and longitude 57° E. enter Table XXI. — 7 oo

¢ So‘ut‘hin‘g' or paffage over the meridian of the fhip - 21 25 00
True apparent time at the fhip 72 1" 57" A. M. add 12h and it » .
he time from the roth | o
gives the time from the 1oth at noon o )
- Difference 2 23 3
‘With difference 2" 2 3’ 3" tu;rncd'into degrees and daily } — 4 oo
variation 47’ enter Table XXI.
¢ Diftance from the meridian of the fhip - - -~ 2 19 3
¢ Diftance from the meridian of the thip 2; 19’ 3/ Log rifing - 4,25162

€ Declination on the fhip’s meridian at aboye time found as per

examples for that purpofe, 1° 39" 1f South; | }COﬁ“C 9a99982

Laritude - - - - 22° 57" 0o’ S, |
Co. latitude . - - . 67 3 00 Sine - 9,96419
€ Declination S - o 39‘ 1 S. Sum of logs 4,21563 i
€ Meridional altitude - - M Nat. Sine 931“6‘9
Sum of logs 4,21 563 Natural number - - 16430 -
. Difference 76739 "isthe
Natural'ﬁne 'of'the q true. aliitudc | - . - - 50° - 7' 00"
Corre&ion from Table VIIL. deduce - al- 36 oo .
Apparent altitude of € centre - - 49 31 ©0

Example -
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Example V.
To find the altitude of the SuN, " independent of an affifiant to obferve the fame,
- when a diftance is taken 'between the Sun and'Maon Sfor determining the longitude.

Decemser 1905, 1792, '
At 1h 8’ 32” P. M. true apparent time at the fhip and the famc

from noon, Log rifing - - - . 3:64717
~ Latirude of thefhip. - - 22° 41 oo” S. ‘
Co. Latitude - - - 67 19 oo Sine . . 9,96504

© Declination on the fhip’s meridian at? o
- above time, found as per cxamplc for S 23 27 14 S, Cofine 9,96255
that purpofe - . - .- : o '

]

A

“Sum of logs 3,57476
9o 46 14 Deduce this

from 180 o0 o0

- ® Meridional altitude . 89 13 46 Nat Sine 9999’I

- Sum, of logs 3,374{76 gives a natural number of - - 3756
S ‘ : - 962135 is the

Natural fine of ® true altitude . - e | 740 13’ | oof

- Difference of © refraftion and parallax in altitude add + 13

_'Ccﬁf;e of ® apparent altitude by calculation « - .74 13 13

N, B. Whenever the compliment of Jatitude, and the {un or moon's declina-
tion when added together, exceed 9o°, as in the above cafe, deduce the fame from

-§80°, and the refule is the fun or moon’s meridional altitude.

4 Example
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Example V.

For finding the altitude of the Moow, independent of an aff; ﬁant t obferve the ﬁmxc,
when a di _/z‘am'e is mken between the Sun_and Maon for determining vhe Iong:tude. ‘

: o« Horxzontal pamllax 6o 14"
NoveMBER 174 1793 ' SRR
At 11" 19’ 44" A, M. true- apparcnt time found atthe ﬂnp. € Southing.or paffage

ovcr ‘the- mcndlan of Grcenwxch this’ day is at e o P.M. g g co”
With daily variation 60’ and longitude 45° Eaft, enter, Table XXL — 7 " o0
¢ Southing or paffagc over the meridian of the thip, - .56 00
True apparent time at the thip 11819’ 44" A/Ms whxch 1s o ﬂ SN
from noon of thlS day - : § + - 4°;»  l

. Sam . .- 3 36 16

Wnrh fom gh 36’ 1 6" and danly varxanon 60 cntcr Tablc XXI — 9 g0
¢ Diftance from the meridian of thefhip . - . = Ty ey 16
q Dxﬁancc from the meridian of the fhip 3h 27’ 16" , Log rnﬁng D w4.«,58186

'€ Declination on thc thip’s meridian at above 8° ‘ & Cofis 8
time, found as per example for that purpofc } 24 4 =0 x?xc 9’977‘

Latitude of the fhip =~ 28° 2’ 00" S. LR |
Co. latitade - . 61 g8 oo - 'S‘mc‘  9,04580
« Déclmnnon e 18  24 46 S, Sum of logs.:rom-
« Mendlonal altitude 8o 22 46" - Nat. Sine 98594
Sum of logs 4,50484 o T - Natural ‘nu.mberk - 31977
~:,‘i)iﬁ’ércncc 66617 is the
Natural fine of € true alritude - a4 46’ 00" . B
Corrc&xon from Table VIII. dedncc - ,‘-‘-i 44
’Apparent altltude of C centre - 21 . 00

N B. When you want to know, the alnmde of thc moon in thc mornmg,
and fhe pwﬁ'cs the meridian in the afternoon, as in the *\bovc cafe, and as in E\-
ample VIL and VI fubtra& the time for which you want to know the altitude
from noon, and add the hmc to the moon’s fouthm or timé of pqﬁing the
'merndmn of the ﬂnp, ‘and ufe the fum the func as thc dlffcrence is done in,
other_ cafes to find the' fecond corredtion from Table XXI. which wuft be ap-
plied as per the different’ examples fhown here, agcordmg 48 your longitude is

caft or weft of Greenwich.

) Example
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E&szple" 'VI? ,

Far findmg the altitude of the Moo;«, mdependem ofan qﬁ/iant to ob/brfve tbe Same,
when a diftance is taken between the Sun and Moon, Jor dez‘ermmmg the longitude.

¢ Horlzontral parallax. 58’ 3
J.mwuzv 7¢hy 1793,

‘At 10" 33 56” A, M. true apparent time found at thc thip. ( (S‘omhihg or paflage
over the meridian of Greenwich the 6th is at N T 5§’ oo”
With daily variation 52’ and longltude 26°% Weft enter Tablc XXI + 3 oo

- € Southing or paﬂ'agc over the meridian of the fhip .. 19 18 oo
True appar. time at - the {htp 1on 33’ 56" add 12p and it gives) > " o
the time from noon of the 6th =~ - . - } 22 33 56
. Difference - -3 15 56
With difference gh 15’ 56’ turned into degrees, and daily vari-g ;
‘ ation \52 enter Table XXI, . .- - 7 00

q Dxﬂ'ancc from the meridian of the fhip - - - . 3 8 6

¢ Diftance from the meridian of the Ihlp 3“ 8" 56" Log rlﬁng a “;'}4,‘56648’ o
( Declination on the fhip’s meridian at above: A -

time, found as per example for that purpofe’ % ’I' ’22 ‘9°” Cofmq 9299140
Latitude of thehip.  3° 36’ oo! North, ‘ ‘

Co. latittde - 86 24 o0 - - Sine - 9,99914
€ Declination 11 22 oo South. ~ Sum of logs  4,49702 -
¢ Meridional altitudcm - Natural Sine 96608
Sum of log’s’ 4349702  Natural number 31406

Difference .- . 65202 is the

Natural fine of € true altitude - - ;.. . prd 42" oo
Corre&ion from Table VIII. deduce - - = — 43 o0
Apparent altitude of € centre - - - - 39 59 05""

1 ~ Example
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LExample VIL

For finding the. altitude of the MOON, independent of an affiftant to obferve the fame,
'w/Jen a di ﬁance is taken between t/:e Sun and Moon Jor desermining the longitude.

' ¢ Honzontal parallax 55’ 56"
 January oth, 1791, o ,
At 10h.55° 44" A, M. true apparent time at the fhip. € Southing or paffage over

"

the meridian of Greenwich this day is at - . 3" 58" oo
‘With daily variation 45' and longitude 38° Eaft, enter Table XXI. ~— 4 30

" € Southing or paffage over the meridian of the fhip - 3 53 30

True appar. time at ﬂnp 10h 5 5 44" whichis fromnoon of thisday + 1. ' 4 16

) . Sum - 4 57 46

With fum 4" 57" 46" turned into dcgrcce and daily variation 45’ 8 .6
, enter Table XXI. - } 4;

N ¢ Diftance from theimcridian of the fhip ) - . 4 49 oo
¢ Diftance from the meridian of the thip 4" 49'.e0”. | Log rlﬁng 4,84207 |
¢ Declination on the ﬂnp s meridian at above .

},2 ' 00" Coﬁnc 9,99970
time found as per example for that purpofe , A A

Latitude of the thip - . 30° 354 oo’ S.

Co. latitude - . - 59 6 oo Sine - 9,93352
€ Declination - - 2 8 o008S. Sum of logs 477529
¢ Meridional altimde - - - 61 14 oo Nawral Sine 87659
Sum of logs 4,77529 - - - Na‘tural‘numbcr 59606

Difference - . 28053is
The natural fine of € true altitude - - . 16° 17' o0
Correétion from Table VIIL deduce - - - — 50 oo
Apparcnt altitude of centre - - . - 15 27 00

Example
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Aixample VIII.

For firiding the altitude.of the Moon, indcpendent of an.qﬁ/iant 0 obferve the fame,
when a diftance is taken between the Sun and Moon for determining the longitude.
'€ Horizontal p‘arallax 54’ 20"
) MARCH oth, 1791 ; ' ‘
At IO 35 33" A.M. truc apparent time found at the fhip. ' € Southing or paflage

over the meridian of Grccnw:ch this day is at . - = . 3R 23" o0
With duily variation 46’ and longltudc 60° W. enter Table XXI. —|—’ 7 00
« Southmg or paffage over the meridian of the fhip - - 7 30 oo
.Truc appar. tnnc at {hlp 1eh 35" 33" Wthh is from noon of this day +1 2%
‘ ' . ‘Sum’ . - 4 54 27,
With‘fum‘4h 54’ 27" urned into dcgrecs, and daily variation .

' 7 46" enter Table XXI. - g - 9 °°
¢ Diftance from the meridian of the fhip - - - 4 45 27
q Dxﬁancc from the meridian of the fhip 4 45’ 27" Log. rifing = 4,83278

« Dcclmanon on the thip’s - meridian at above

) s 48'8"N. C
 time, found as per example for that ‘purpofe g '3 48 , COﬁnF 9,98727

Latitude of thethip =~ - 14° 40 oo‘”‘Norlh.

Co. Latitude . - - ¥5 20 00 - .. Sine  9,98561
¢ Declination - - 13 48 8 N. Sum of logs 4,805%
¢ Mcridiorial altitude - \89 8 8 « Natural fine gggr
Sum of logs gives a natural number of - - - - 6392 3

Difference - 360066 is the

Natural fine of the € true altitude thus - - 21° g 00"
Corre&tion from Table VIIL deduce - - — 48 oo
Apparent altirude of € centre - - 20 20 00

- CHAPTER
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CHA PTER XVL

it

“CALCULATION TO FIND THE ALTITUDE OF THE STAR REGULUS,
APRIL 131, 1794

Exc‘zmp/e I

At 8" t1’ ¢5" P, M, true appafent time, © Right aftenfion at§y = -
the fame time on the thip’s meridiad; founid by Table XXHI 1 2y’ o

 as per examples inferted for that purpofe .
Apparent time found at the thip as above . - LIENE L N1+
| R;ght afcenfion of mid-heaven - - = =94 45
* Right afcenfion found by Table’ VIIo . . 9 57. 23
Diftance of ftar from the meridian . - RO },3'5, .38
* Diftance from the meridian oh 15’ 38" - Logifing  2,36839

Declination of thc % Regulus found by T, VIIL xz 58 N, Cofine- 998878
Latitude 36° 33 N.  Co. Latitude i 53 27 N. Sine - 9,90490

’ ; - Sumoflogs 2 26201
% Regulus’s meridional altitude - 66 of Nat. Sine 91648 |
Sum of logs 2,26207 the natural number is . - - 182 _
‘ Difference - 91466 is
Natural fine of the % true altitude - . 66° o' ay”
% Refrattion in altitude - - -+ 25

sApparent altitude of * chuius - - 66 9 30

Q ;Example"
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Esample 11.

- CALCULATION TO FIND THE ALTITUDE OF THE STAR ANTARES,
APRIL 16tl) 1794

" At g '39' 34‘0 A, M. true apparent time, . @ Right afcenfion at the fame time on
the fhlp s meridian, found by Table XX[II as per examples inferted for that

purpofe - - - - - i, 38 3 4/,
Apparcnt sime found at the ﬂ11p as abovc . - 4 : 439 34
Right afcenfion of mid-heaven * - - e o= T 6. 18 8-
* nght afccnﬁon in time found by Table VIL is 16" 16’ 48’/ o o |

' ‘ which is in the morning - } i 16 48 |
Dxﬁance of the * from the meridian of the fipr - - 2 1. 20
* Dxﬂancc from the meridian of the thip 2" 1’ 20" " Log. rifing  4,13640

| .Dcclm. of % Artares found by T. VIL is 25° 57’ 30l 8. - Cofine - 9,95381°
Latitude 372 45' N. Co. latitude 52 15 ocoN. - ' Sine ' 9,8980r"
> Antares Mcnd;onal altitude . 26 17 30 N:S. 44294 S of logs_;g-Sé;z_/ :
, Sum of logs 3,98822 thc natoral number'is - - 9731 R
. . I Dxﬂ’crcncc 34563 sxs*th‘c\"
Natural fineof the ¥ true altitude . - 20° 137 oo
* Refradtion in altitude - - + 2 35
Apparcnt altxtudc of % Antares - @0 15 35

Example
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CHAPTER -XVIL

METHOD OF FINDING THE TRUE APPARENT TIME AT THE SHIP
BY WHICH THE WATCH IS REGULATED.

Example 1.
Lmumw 2d, 1788, . .
.At 8 15 oo” A M. per watch obferved ® lower limb to be 15° 353 oo
Index error of quadrant deduce - - 1 00
Altitude, of © lower limb T 15 52 oo

© Semidiameter - 16’ 19 o ,
1 ‘g Difference 4, 12 22

Eye’s altitude 175 feet 3 5

16 4 22

© Parallax in . do. Difference - 3 9

Centre of © true altitude

10} Refraéllon in altitude 3 17 }
: 8

- © Zenith diftance - - - 73 58 4\7
Latitade per account when the altitude was obferved - 28 oo ooN.
Complemcnt of the latitude - - - - ' 62 oo b
@ Declination on the fhip’s meridian thn the altitude was ob- } ' 22 6 205
ferved, found as per examplos for that purpofe 23 e
_ go 00 09
® Polar diftance - - - 112 56 297

* Complement of lat. 62° 0o’ 00" Co. fecant o,05407 . y
Polar diftance 112 56 29 Co. fecant 0,035%9
Zenith difftance 73 58 47

‘Sum’ - 248 55 16

Half fum - 124 27 38 Sine 9,91619

Zenith diftance 73 58 47 . ‘

Difference ., 50 28 51 Sine 9,88729 .
( T Sumoflogs. 19,8334

) Half fum of logs. 9,94667 is half fine of the horary angle
; From mxdmght thus 62 11’ 00" '
2 ,
124 22 oo isthe true horary angle which turncd into time gives
: ‘ the true time at the*fhip to be 8h 17" 28" AL M,
"Apparcnt time at the ﬂnp as above by watch . 15 00 A/M.
Watch toflow - - - 2. 28

. Example
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Example 11,

Janvary 130h, 1788,

At 2" 34 56" P. M. per watch, dbferved the © lower limb to bc 37

Tndex error of fextant dcducc . - -

Altitude of © lower limb

© Semidiameter -, 16’ 18
Lye’s altitude 175 feet * 3 57

O Refraction jn altitude 1 13

'®© Parallax inc - do.
‘Centre of © true altitude
® Zenith diftance -

I.atxtude of thc {hxp per account when the aiutude was obfcrvcd 15

'Complcmcnt of the latitude - -

© Declination on the thip’s mer:dnan when the altitude was ob- } ‘
ferved, found.as per examples for that purpofe 2

@ Polar diftance .

Godlp}cmgnt offlatv.,:ﬂ." 33’ oo’ Co. fecant 0,0i598 -

27

46’ o0¥
1 oo
.- - 37 45 oo
Y S
g Dxffcrencc add+ 12 21
37 57 2t
; }Diﬂ‘er; deduce ~— 1 6
- - 37 56 15
- - 52" 3 ‘fi
27  ooN,
- - 74 33 ©o
27 18 S.
. 90 o0 ©oo
- - 111 18

Polar diftance 111 27 18 Co. fecant.s,05118

Zenith diftance 52 3 45

Sym - 238 4 3 | |
Half fum - 119 2 1 Sine 9,94168

Zenith diftance 52 3 45

i

Difference . 66 58 16 ‘Sine 9,96393

n From noon thus 18° 43’ 30" .
. 2 !

Sum of logs. 19,95277
Ha;ffum of iogs. ,97638 is half cofine of the horary angle

37 27 00 this is the true horary angle which tarned into time gives -

the true time at the fhip to be- LT 48P, M.
: 56 P. M.

A.Apparcnt time at the fhip as above by watch
Watch too faft -

-2 34

" ) - 5

-

;Ex’a.n;p.’e ‘
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Example 111,

‘M4ncu 3d, 1788, « ’ *
At gt 50 00" A, M. per watch, obférved O lower Timb to be 49" 49" oo*

- Index error of fextant deduce - " — 1 oo
Altitude of © lower imb - = - m

©® Semidiameter - 16" 107

Eye’s altitude for 23 feet 4 3 4 }lefcr. add + 11 36

© Refradtion in altitude o 48

o Palln o leff dedce— 4o

Centre of ® true altitude ., - - 49 58 54
) | O© Zenith diftance - - - 20 1 6
Latitude of the fhip when the altitude was obferved - 33 9 ooS.
Complement of the latitude - - - - 56 51 o0

-

© Declination on the fhip’s meridian when the altitude was ob,—}

ferved, found as per examples for that purpofe
‘ g0 00 00

© Polar diftance - . . 83 32 53
Complement of lat. 56° 51’ oof Co. fecant 0,07715
Polar diftance 83 32 53 Co. fecant 0,00276
Zenith diftance 40 1 6

Sum - 180 24 59

Half fum “go 12 29 Sine. 9,99999-
Zenithdiftance 40 1 6 ‘
Difference "50 11 23 Sine . 9,88542

Sum of logs 19,96532
Halffum oflogs 9,98266 is half fine of the horary anglc
From midnight thus 73° 55’ oo”
2
147 50 . oo this is the true horary angle which turned into
time gime gives the true time at the thip thus g* 51’ 20" A, M.
Apparent time at the fhip as aboveby watch -~ - = 9 50 oo A/M.
Watch too flow - I 20

R Example
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" Example 1V.

"Maren 7f1;; 1783
ﬂt 2" 35" oo” P. M. per watch, obferved © lower limb to be 43> 6" cof

© Scmldnmctcr - 16 ¢ ‘
Eye s altitude for 23 fcct 4 34 %Dxﬂ'er add +‘ 35
43 . 17 35
© Refration in aliitude 1 Diff. deduce —
‘© Parallaxin’®  do. o 7 % ' 54
Centre of @ true altitude’ . - 43 16 41
: . ©® Zenith diftance - - 46 43 19
“Latitude of the ﬂnp per account when thc altitude was obfcrvcd 34 8 ooS.
‘Complement of the latitude = - - - - 55 §2 00
‘© Declination on the fhip’s meridian when the altitude was ob- s;
ferved, found as per: cxamplcs for that purpofe o449, 478
: , 9o 00 0O
® Polar dxﬂancc - - - 85 10 13

Complement of lat. 55° 52’ 00" Co. fecant.0,08211
Polar diftance 85 10 13 Co. fecant 0,00755
Zenith diftance 46 43 19

‘Sum - 187 45 32 ,

Half fum 935246 Smc 0,00900

Zenith diftance 46 43 19 9’-9 oo
‘Diﬁ'crencc: 479 27 Sine _ 9,86524

Sum of logs. 19,94790
Half fum of logs. 9,97395 is cofine of the horary angIP from

- Noon thus 19° 38’ 47"

39 1y 34 this is the true horary angle which turned into time gives the

true time at the fhip thus - a® 37" 10’P. M.
Apparent time at the thip as above by watch - - 2 .35 oo P.M
Watchtoo flow - - - 2. 10. .

N. B. Whenever you are in one hemifphere, and the fun in the other, orin *
other words, when you are innorth latitude, and the fun has fouth dcclmatlon as in
Examples firlt and fecond, you add the declinatiod to g°, and the fum is the fun’s
polar diftance, or diftance he is from the north pole: And if you- were 'in fouth
latitude, and the fun had north declination, you would add the declination to 9o°,
and the fum would be the polar diftance, or diftance from the fouth pole ; but when
you are in north latitude, and the fun has north declination, or when you are in fouth
- latitude, and the fun has fouth declination, as in Examples third and fourth, you
deduce the declination from 9o, and the remainder is the fun’s polar diftance, or
diftance from the pole of that hemifphere which you are in ; ; and the true apparent
time'is always found by the fine of the horary angle if the altitude is obferved in the
forenoon, and by the cofine of the horary angle, if the altltudc is obferved in the
afternoon, as in' the foregoing examples,
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A TABLE OF THE VARIATION OF THE COMPASS, OBSERVED IN 1786.

Latitudes. Longitudes *, Variation of the Compatfs. ;
¢° 10’ N 189 47" W Evening Amplitude 12° oo’ W in- 1786,
2 21 N 13 27 W Morning Do. 11 55 W do.
3 o038 18 36 W do. do. 11 oo W do.
7 58 21 33 W LEveuning - do. 7 .41 W do.
11 oo S 22 15 W ~do. . do. 7 oo W do.
13 - 225 22 oo W Morning Azimuth 6. 7 W do.
14 238 22 10 W Evening  do. 6 oo W do.
17 508 22 00 W . Morving Amplitude 5 co W  do.
20 238 21 45 W Evening Azimath 4 30 W do.
22 47 S 21 00. W Morning do. 5 7 W do
26 138 20 55 W ~do do. 4 33 W do.
27 43 S 20 24 W Evening Amplitude 4 30 W do.
28 57 20 30 W' Morning Azimuth 2 45 W do.
29 178 20 oo W Evening do. 2 40 W do.
30 118 19 40 W do. do. 2 30 W do.
31 58S 17 57 W do. do. 3 5§ W do
32 58S 160 co W Morning Amplitude 3 38 W do.
33 138 13 15 W do. do. 5§ 12 W.  do.
34 208 10 oo W  Evening do. 6 40 W  do.
34 358 7 oo W Morning Azimuth % 30 W, do.
34 428 5 10 W Evening Amplitude 8 40 W do.
34 538 4 oo W do.  do. 1o oo W do.
35 228 2 40 W do. . do. 10 14 W do.
35 458 1 s E do. do. 12 40 W do.
35 375 2 oo L " do. do. 12 50 W  do.
35 325 2 26 E . do.  do. 14 co W do.
36 34 S 6 31 E “Morning.  do. 15 6 W' do.
36 208 11 5 E “Evening  do. 17 4 W do.
'35 208 14 15 E Morning Azimuth 18 2 W do. .
34 538 16 30 E° Kvening  do. 21 oW do.
34 - 44 S 16 53 E  "Morning do. 22 8 W  do.
‘34 10.8 17 5o K- Evening  do. 22 16 W do. -
34 008 18 23F Cdoo o doo o2 .58 WALRG TR,
36 35S 25 oo L do. do. 25 13 W do.
36 538 35 40 B do. do. 27 17 W do.
38 1§ S 43 101 ~do. Amplitude 28 19 W do.
~37 588 50 45 E ~do. do. 28 co W  do.
38 158 54 35 E  Morning Azimuth 24 20 W = do.
37 42 8 6o 3oL . Evening Amplitude 25 30 W do.
37 498, 63 23 L do. do. - 24. o0 W do.
37 428 69 3oL do.  do. 21 co W do.
37 405 77 30 E do. Azimuth 19 6 W do.
37 5885 8o 3o L do.- Amplitude 17 50 W do.
37 485 83 oo E ~do. 7 do. 16 go W dos
37 208 86 oo E Morning  do. 16 20 W do.
36 308 89 ook do. - Azimuth 15 28 W do.
34 .00 8 92 40 E. °  Evening' do. 111 W do.
13 158 Ioy 30X do. Amplitnde 2 44 W do.
7 508 107 15E Morning  do. 1 45 W do.

) Variaotion by Evening Amplitude in Welcome Bay, Straights of Sunday, 52' 307 Weft, and inla.
titude 6°20’ North, longitude 105° 55" Faft, variation by Lvening Azimuths 50° co” Welt, in 1786 ;
‘:md throughout the China feas tie variation is too trifling to afiect the courle by compafs.

" Longitud:s are laid down from Greenwich in Grear Brita'n,
)
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Latitnde.
23° 1'5'5 ‘
23 548
25 2785
26§98
26 575

"28 408

o o b
gx go S
33 505
34 468

" 35 2098
34 545,
34 14 S
34 44 53
35 308
34 108
29 10 S
21 25
16 50 S
15 495
14 368
12 205
11’ 135S
10 00 S

8 228

5 208

3 335

2 288

o 5§58

1 20N

2 30N
14 30N
22 g N
32 22 N
37 35N

Latitade.
16° oo'N
11 5 N

5 95

6 308
11 303
27.:17 8
32 15 8
33 0o S
35 158
36 28
35 458
34 428
34 ©0 S

,Longltude
64 30'E
61 oo E
58 20E
.57 20 K
56 oo E
51 oo E
45 40 E
44 oo B
40 oo B
58 oo E
33 oo K
32
3o 39 L
29 oo E
21 g0 L
;17 oo B
.9 25 R
53 33W
.10 oo W
12 20 W
13 30 W
/16, oo W
.17 16 W
18 30 W
20 18 W
;23 40 W
25 23 W
26 30 W
28 26 W
29 30 W
;30{ 25 W
9 38 W
62 oo W
mo oo W
74 45 W

TABLES OF THF

T au(mon obferved in 1487.

15 I. . . Evening Azimuth

do. Amplitude

Variation of thc Compafs.

‘do..  do.
do. do.
Morning  do.
do. do.
Evening Azimuth
Morning  do.
Evening  do.
N do. Amplitude.
Morning . do.
- do. .do.

do. . do.

.. do. do.

Morning  do.

~ do. do.
do. Azimuth

do. do.

‘Evening  do.

do. do.

Morning  do.

~Evening  do.

: do. do.

do...  do.

do. do.

do. do.

_do, do.

do. “do.

do. do.

do. do.

do. do.

do.  do.

do. do.

do. do.

. .

;Evemug Amplitude 12°

14
10
17
19
20
24
25
27
27
28
27
20
26
23
21
20
i4
13
12
11
10
10

o RN
OB An I3\ OO

o
33

[N

4UW  in 1784
44 W
1 W
45 W
25 W
13 W
20 W
1w

4:
rrrrrrrrrrrrrrrrerrretrebririrerd

Variation obferved in 1788,

Longitude,

31% oo’ W
29 8 W
25 14 W
25 48 W
29 oo W
27 G6W
23 7 W
17 3+ W

8 4 W

r 11 I8

6 35 E
15 30 L
18 23 B

Variation of the Compaf».

Ilvenmg Amplitude ' 8° 30'W in f1788

do. do. 9 O6W s

do. do. 0 35 W —

do. . do. 6 10W —_—
Morning  do. 2 45 W —_—

do. do. 1 33 W —

do. do. o 13 E —m
LEvening Azimuth 2 52 W e

do. do. 8 18 W —

do. do. 12 45 W —
Morning Amplitude 15 57 W —
Lvening . do. 20 o9 W — :

do,:. Azimuth 22 47 W At anchor in Table Bay,

Capeof Good Hope.



VARIATION OF THE COMPASS.

Variation ebferved in 1738.

Latitude. Longitade. ’ Variation of the Cempals, o
36% 31'S 25° go'E Evening Awmplitude 25° 30' W in 1488
-38 00 S 70 35 o de do. 21 10 W —_—
29 7S 95 45 L do. do. 9 20 W —_—
23 208 100 31 L do. do. 3 45 W  —
17 108 102 30 K do. 'do. 3 35 W —_

8 128 105 40 L do. do. oo 54 W —

J h ] \PEE .

6 48 305 sk GO do oo g WS S

Variation obferved in 1489.

Latitude. Longitude. Variation of the Compafs, :
129 11'S 103° oo’E  Rvening Amplitude 1° 56'W in 1780,
14 oo 8 100 30 E do.  do. 2 1n1W —
18 oo S 83 15 L do. do. 3 2W
20 308 T 74 00 1‘2 do. do. 6 35 W  —
24 58S 63 oo L Morning  do. I gW e
27 008 55 30 11:- do. do. 18 54 W —
30 418 47 5 B Lvening Azimuth 24 20 W:
35 008 35 15 E do.  do. 28 g W  —
35 38 27 15 E do. Amplitude 27 37 W —
35 208 25 ool do.  do. 25 SOW —
35 308 23 g2 K do.  do. 24 23 W —
31 co S 10 28 E do. - do. 19 41 W —
21 308 2 2 W do. do. 15 8 W
18 238 o 1 W do.  do. 13 20W
15 o008 “13 oo W do. ~ do. 12 00 W e
12 40 8 15 55 W do.  do. 10 g2 W —

9 308 20 oo W do. do. 8 20W —
15 5N 51 4 W Morning  do. oo 59 L -—
30 25 N 69 30 W LEvening  do. oo’ 4'E —
35 40 N 72 20 W ~ do. v do. 1 52 W
38 34 N 75 5 W do. do. 2 41 W
co 5t N .25 30W do.  do. 7 50 W -
oo 19 N 25 35 W do. do. 7 50 W —
03 46 S 25 30 W do. do. 7 49 W —

5 178 27 23 W do. Azimuth 5 31 W

6 125 27 46 W do. Amplitude 5 6 W —

7 308 28 19 W Morping do. 4 11 W —
20 285 31 5§ W Lvening  do. T 6 W e
25 308 29 8 W ©do.  do. o0 57 E -
26 56 8 28 5 W . ~do. do. oo 42 L —
28 588 25 49 W do. do. oo 251l —
31 308 24 39W do. do. co 7 W  —
36 oo S 2 oW do. do. 10 49 W —
35 508 3 26 L do. do. 15 5t W o e
35 5§65 10 26 E Morning  do. 17 13 W —

34 46 S 14 30K Lvening  do. 2t § W —
34 29 S 17 40 L do. do. 22 1§ W
34 65 37 40 K Morning  do. 28 20W  —
23 49 S 43 oo K Fveamg  do. 23 31'W  —
20 oo S 42 40 ¥ Morning do. 22 34 W -
12 45 S 44 30 I da. do. 18 1o W —

3 4N go 2 E Lvening  do. 10 oo W —

4 30N 51 45 It do. do. 8 15 W —



00

Lautude

° 308

‘8 505"

9‘ 30 S
11 365~
20 32 S;
23 208
24 2885
24 >
2§ 405
26 108

27 55
29 685

30 6 S
30

3t 205

31 4385
32 00 5,
35 418
31 348
30 2%

27 58

26 235

24
11 418

10 435

L

-y d

O Gy = R N
W
O\
Z

Latitude.

39° so'N

34 14N
14 53N
5 32N
53N
8 158
10 1

14§t

25 255
35 308
30 428

)32
50
68§

TABLES OF THE
Varzatwn obfcl ved in ‘17 jo.

g Iong:tude ,

"86° 35'E

87 2E
Y40 B
66 oo L
o4l
59 7E
58 26 %
55 S E

4;50 50 E

23 E

33 1z K

32 ook
23 23 kB
13 23 K
1M 30 K
.8 181
7 o0 E

4 24 E

‘1250 W
1§ oo W
. 24 .00W

52 W
125 40 W
33 28 W
56 54 W
63 37W

38 37E
Ly 36 IS E

Evennﬁg Amphtude

Momm‘r :

- do.
“do.

E’veyning’;:a ;

do.

Morning

~do.

~Evening

. do.
do..

Morning
Ey emng ;
do.

do.”
do.
do.

Morning,

Lvemng
‘Mornmg
do,

::Evemng ‘

do..
- do.
Morning
Evening
do.
~ do.
- do.
do.
do.

Vmauon of the Compifs.

do.

do.

do. =

do.

do.
do.
do.

do.

do.

do. .

do.
do.
do. 7
do.

IO

00

55 E

33 E
[»10 188

do. = «¢

17K
7 W

30 W
21 W

28 W
41 W
1¢ W

52W
W

45 W
oW

3W
oo W
24 W

Variation obfe’rwd in 1792

Longtudc
14° 57 W
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Variation obferved in 17q%

Latitude. . Longitude. Variation of the Compa{'s »
38° 33'§ 19° 33’2 Evening Amplitude 23° 19'W  in 1792.
37 503 32 23 & do.. do. 26 57 W —
37 465 - 39 45 E - do. - do. 27 54 W
'35 248 065 52 E do. do. 22 4 W —
23 478 77 s E do..  do. 8 19 W _—

3 148 44 20 L do. do. 2 34FE —_
oo 68 83 coli do. do. 2 45 E —_
2ar 128§ 62 58 L Morning Azimuth 10 32 W = —
24 27S ' 54 31E do. = do. 16 48 W —_
26 135 51 §3E  Evening Amplitude 19 36 W. ~—
30 55 40 27E do. do. 27 . 6 W —

30 188 39 §7E do. do. 27 8§W —
33 3058 29 36E do. do. 26 40 W —_
36 1S 27 55 K do. do. 27 20 W —
35 I§S 20 s0E do.  do. 23 50 W —_—
23 44N 32 15 W do.  do. 7 29 W . —
34 53N 32 412 W . do. do. 14 47 W —_—

N. B. 1Inorabout the parallel of 4°% South laitude the variation de-
creafes from about the meridian of Cape Verde, on the coart of Africa 32’

to every degrce of longitude, as you fail weftward, until on a metidian with
thic NE. Cape- of Brazil,

T CHAPTER



- AN ACCOUNT OF WINDS,

CHAPTER XVII

A,GENERAL ACCOUNT OF VARTABLE WINDS, PAR-
TICULAR WEATHER, CALMS, &% &e.

Or Variapre Winps, &

‘FROM the latitude of 30° North, towards the North Pole, and from the latitude
rof 30° South, towards the South Pole, in both hemifpheres, the winds may be con-
“fidered as variable all the year ; though at different feafons they prevail and blow
pretty fteady from particular quarters, according to the fituation of the coafts, fhores,

&c. In thenorthern hemifpheres, during moft of the fummer months, and-early-
in the autumn, within the above limits, or rather northward of the 30° of lati-
‘tude, the winds blow pretty generally all ovér the Atlantic ocean from the fouth-
ward ; indeed I may fay from SSE. to WSW. but towards the middle ‘of Sep-
tember, and until the end of November, they are very variable, though frequently
cafterly, and often blowing up violent ftorms and hurricanes, accompanied with an
abundance of rain, During the winter months the winds are chiefly from the
northward, NW. and WNW. blowing very ftrong ; often hard gales, with hail,
‘rain, foow, and. alternately fine, ‘clear, ferene, and wholefome weather. In the
{pting the Winds are more changeable than in'the winter'; 1hdé€d they blow in ge-
neral from the {ame quarters as in the autumn, with ﬁmilAr’Wcaiﬁbf ‘to September :
‘So that upon the whole, the winds and weather all over the Atlantic ocean from
‘the above limits, are very variable and uncertain throughout the year ; for even
in'the middle of fammer, we have often violent gales of wind from different quar-
ters’s and at other times fevere fqualls, with much rain, thunder, lightning, &c.
:thcugh for the moft part of the fummer feafon we are favoured with gentle breezes,
‘moderate.gales, and pleafant weather.” 'As for calms, we cannot.compliin much in
ithefe Jimits, at any feafon of the year ; and the currents in the open fea are variable, -
““and in general but fmall, except the gulph ftream, which is particularly deferibed.
““In ‘the fouthern hemifphere, the winds from 30° South, towards the South
Pole, are variable, and pretty much the fame as in the northern hemifphere. In
their winter blowing from towards the South Pole, the SW. and WSW. as in the
morthern hemifphere, they blow, in ‘our winter from the North Pole, NW. and
WNW. In the fummer of the fouthern hemifphere, the winds are from' the north-
‘ward generally; which is ‘thete from towards the Equator ; as in the northérn
hemifphere they blow from the fouthward, in the fummer feafon, as before:men-
“tioned ; which with us is from the Equator. In the fpring and antumn of the
fouthern hemifphere, and particularly about the Equinoxes, the wind and weather
are very much like what we have at thofe feafons of the year; but it muft be ob-
ferved, that the feafons of the two hemifpheres are the oppofite of each other; -
that is, when it is winter inthe one, it is fummer in the other. As for the gales,
‘calins, currents, particular weather, &c. in the two hemifpheres, they are fo nearly
alike ‘at the.different feafons in-the open fea, thata defcription of the one in the

4bove limits, anfwers pretty well for the other.

“oucniads 0 Or raE Norrw-rasr Trabr winb. e
;’”f(Bhfﬁ"Wi:EN. Africa and America, dbout the 3oth degrec of North laritude, the
NE. tradé wind may be Jooked for near the African coaft and Cdnary Hlands'; but
farther weftward than thefe iflands, you feldom meet this trade until you gev mdre i‘to
o the
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the fouthward, and fometimes not until you arrive near the Tropic of Cancer, com-
monly called the Northern Tropic : this trade wind blows from thefe northern limits
all the way down to the coaft of America, through the Weft India iflands, and ex-
tends itfelf as far South as about’ the latitude of 3° North, except in a fmall tra&
-of fea which forms nearly an oblong. . From the longitude of 13° Weft, to that of
22% Weft from Greenwich, and between the latitudes of 10° and 3° North, in which
~{mall fpace there is nothing but light airs, variable, with an almoft conftant calm, de-
tuges of rain, and the moft tremendous thunder and lighting known in any part of
the globe ; ftrong currents, and often violent tornadaes, in which a thip cannot thow a
rag of canvafs for an hour or two ; after which it falls of a fudden calm,-and often
“continues fo, that a veflel will fcarcely have fteerige way for ten or fifteen days to-
gether, and fometimes much longer : here the currents are very variable and ftrong,
fometimes {etting to the weltward, at other times to the eaftward, and frequently
in all other dire&tions. - This tra&t of fea thould be avoided by all fhips. gaing to,
or returning from, thie Cape of Good Hope, or beyond it ; having pafled through
‘once, when I experienced the moft difagreeable fortight of my life, 1 can with
the more endtgy recommend the avoiding it. ‘
Except this particular tra& of fea, the trade wind is within the limits deferibed
very general, blowing pleafant breezes, with hazy weather, intermixed with fome
fqualls of wind and rain, and now and then a day or two calm; but calms are not
wery frequent, but when approaching that fpace between the trade and variable
winds, except during the hurricane feafon. | o
Hurricanes are feldom met with in this tra&t of fea, but among or near the Hlands,
where they are generated and bred in their mountains ; and they are moftly con-
fined to the months of July, Auguft, Septembér, and O&ober; though what is
called fevere norths, fometimes blow in the winter feafon. ; ‘ :
Between the latitudes of 3° North, and 3° South, and every where about the
Equator, the weather is fultry and uncertain, with variable winds moftly, and much
rain, accompanied with thunder, lightning, and frequent calms, © Here fhips bound
to or from India, have often an opgortunity of filling up their water, and catching
‘an abundance of fifh, fuch as Albacores, Dolphins, Skip-Jacks, Bonetras, King-filh,
-and a variety of others; and hercabouts commanders and officers of fhips fhould:
carefully avoid expofing their men more than_ is abfolurely neceflary, as by proper
‘precautions in this tra&t of fea, the feurvy may be avoided perliaps during the whole
voyage, as it is here that frequently the feeds of it-are generated, by the crew’s be-
_ing unneceflarily expofed to the weather, without proper food, and without a pro-
er attention being paid to the drying of their clothes, when opportunities offered,
-and keeping their apparrments {weet, cleas, -and dry, by frequently wathing with
Dot vinegar, burning powder and fumigating below, making of fires, &c. :
Inthis tragt of fea, to the eaftward of the 13th degree of Weit longitude, rowards
Guihc;\,; the current’ guns generally very ftrong to the eaftward ; and to the wet-
word of that meridian, it often runs rapidly to the weftward ; and the more o as
you appmgtll Ferdinundo Norono, and the NE. cape of the Brazil : but though this
is the general courfe of the current here, it fometimes changes, and runs northerly
- and foutherly, ‘

Or rur SovrwH-£asT TRADE winD.

BerweeN the latimdes of 3° North, and 3© South, the SE. trade wind is fre-
-quently met, which blows a charming brecze, with fmooth water in general, «ll
over the Ethiopic {ea, as far as the I'ropic of Capricorn, commonly called the South.
ern Tropic; and often as far as the 3oth degree of South latitude, with pleafant
weather, and but few calms. Although this is called the SE. trade wind, it is fre-
~quently at SOE. and ESL, ard as you get to the fouthward at Eaft; and fo it veers
about until it gets round to the northward, and becomes quite variable, ia the fame
manner. as the NE. trade in the northern hemifphere veers from NE. to SE. qud
:fo round to the fouthward, uutil it becomes variable. LT
L ‘ : 7 n
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Tn this tra& of fea the current runs generally to the eaftward, under the African
“goaft (except abour the Cape of Good Hope) ; but to the weltward of St Helena
“ir runs moft commonly to the weftward. ’

“Winps 70 7iE Lasrwarp o us Care or Goop Hops.
ArTer lowering the latiade vnder 30° South, to the ealtward of .the Cape of
Good Ilope, the welterly winds grow ‘faint, and you fpeedily meet the SE. trade
“wind again, as you bad it in the Ethiopic fea : this rrade wind is generally confined
to between the lititudes of 30° South, and 10° South, between Madapalcar and
New Holland, where it blows a {teady breeze molt of the year, except in and’about
the ifles of France and Bourbon ; there we find {fometimes a little variation during
the hurricane feafon, which is from about a month before and after Chriflmas : and
during the months of May to November, this wind from the SE. extends, itfelf to
“within one or two degrees of the Equator ; but from November to April,, between
one and two degrees South, as far as 12° South, and from the coaft of Africa to
Sumatra, the N'W. monfcon blows from NW. to SW. with heavy weather and
much rain 3 and this. monfoon is continued as far as the Celebes and Spi#% Hlands,
From between one and two degrees of South latitude, and over the whol¢ Ba
of Bengal, and from Africa to Sumatra, the NE. monfoon prevails from O&ober:
to April, and during the other half year, from April to O&ober, the SW. monfoon
prevails : both the NE. and SW. monfoons extend themfelves over the Chinefe
fea, and to the eafltward of ‘Formofa, but with great variation, according to the
bending of the different coafts, ftraights, &c. . On the Malabar coaft, the SW.
‘monfoon brings hard gales, much rain, .and bad weather; and the NE. monfoon
~ briggs quite the reverfe, perhaps as finc weather as in any part of the globe.' " On
the Coromandcl coaft, the SW. monfoon brings the fuir weather fcafon, and the
NE. the foul. _In the Chintfe feas, the wweather is pretty much the fame at the
{ame feafons, as on the Malabar coaft ; indeed, throughout ‘India (the Coromandel
coaft excepted) the SW. monfoon produces bad weather, and the NE. monfoon
fine weather. The change of thefe monfoons 3 frequently attended with leng and
difagreeable calms, and dreadful tuffoons. As for the currents in every part of
thefe feas, and throughout all thofe feas of India and China, they fet. with the mon-
{foons generally, and fo ftrong, that it is very difficult for a fhip that once-falls to
“leeward of her configned port, to get up again. To deferibé minurely the petry
monfoons, and variable winds, in the different gulphs, ftraights, and paffages of
India, would fill a large volume of itfelf . Suflice it to fay, that the paflige between
Madagafcar and the main land of Africa, muft never be entered, unlefs in a cafe of
the greateft neceflity, by a fhip bound to India, but from the months of April to
Auguft ; during which time the weathey is pretry fine, and the winds from SL. to
WSW. for in O&ober or the beginning of November, the NE. and northerly
Winds fet in, and often blow up violent ftorins all the way frgm the Comero iflands,
. until paft the South part of Madagafcar : and in every fituation like this, not only
in India, but throughout the globe, particular winds are generated and formed, and
confequently blow often different from neighbouring winds, that are not obftruéted
or influenced by fuch gulph or particular fituation. . ‘ f E
"This account of winds being intended merely to accompany my different routes
on the chart, I traft they will be found abundantly fufficient for to guide thofe who
have not had an opportunity of becoming acquainted with them by experience.
1
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REMARKS @ INSTRUCTIONS

RELATING TO THE MAKING OF

Lunar Oblervations.

AFTER the mariner has {tudied and perfected himfelf
in the ufe of all the neceffary books and tables (relating to finding the
longitude) publifhed by order of the Commiilioners of Longitude in Great
Britain (for no others arc fufliciently exad;, or printed with equal care),
viz. The Nautical Almanac, The Requifite Tables, and Shepherd’s Tables,
&e. he fhould endcavour to get a complete fextant graduated to quarter
minutes, or to half minutes, at moft, with a fcrew to move the index along
the arch 3 Ramfden’s intire brafs fextants are by far the beft, but it is not
an cafy matter to procure one of them, as I was near four years after 1 had

wrote for minefhefore I got it; and moft people, 1 have fince found, have -

dificulty.  Troughton is confidered a very ingenious
riments are graduated by Ramf{den’s longitude machine ;
fo that if the gl ﬂcs arc good, that is, it they are entirely clear and have
even furface

artift, and his inft

~and the whole is c:u'cfullvy made, and well put together, 1
thould cgnﬁder them in point of perfedtion, to fland next to Ramfden’s,
Having one of ,.iiaf%ﬁicn’s complete and entire brafs feztants, when I was
in London laft I got Troughton to make me an octant, which he graduated
to half minutes ; and 1 find her to be the beft inftrument of the kind I ever
ufed, but not cqual to Ramfden’s fextant for meafuring diftances between

celefal
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celeftial objects, which requires the greateft imaginable nicety. The mariner
being thus furnifhed with a perfe&t inftrument, fhould next learn to
underftand well the principles on which fhe is confiru&ed, fo as to be
enabled to adjuft and keep her in perfe@ srder, for the purpofe of making

the obfervations which I fhall here defcribe.

Previous to the making of obfervations of any kind, the inftrument
muft be adjufted, and index error found agrecable to Mr Ramfden’s direc-
tions, which accompany the fale of all that go out of his thop. That very
ingenious artift has faid every thing ncceflary in his pamphlet on the
fubje of adjuftment; it is therefore needlefs for me to add more than to
recommend the ftrictelt attention to his dire@iouns; for if the inftrument
is not well adjufled, and the index error very nicely afcertained from time
to time, there can be no dependence on. the angular diftance meafured.
The various adjufiments ncceflary for both fextants and quadrants, of the
more common kind than is herc mentioned, 1 have taken for granted, that
every one will underftand before he attempts to make obfervatiox;'s for the
longitude ; and therefore it is unnecellary for me to dwell on that head,
efpecially as the maker’s inftructions accompany the fale of them ; but I
muft beg leave to oblerve, that there are but few inftruments fufliciently
exal® in their graduation, &c. &c. to meafure a diftance for the longitude,
that ought to be relied upon, cxcept thofe made by Ramfden and Trough-
ton : therefore whoever makes ufe of any others, fhould prove them well,
all along the arch, and in every other refpec, before they place an implicit

reliance on them.

Having a good inftrument well adjufted, and its index error very nicely
found, the firft thing neceflaiy to be done is to take an altitade of the fun
or ilar, to find the truc apparent tine at the (hip, whercby the watch
is correéted ; after which you proceed to meafure the diftance between the
objeGs from which, your obfervation is to be made, having a perfon to
hold the watch, and note down the Lour, minutes, and feconds of time
when you - all out; and two cthers if you pleafe to take xhe altitudes of
the fun and moon, or the flar and moon (at the fame inflant of time)

which cver are the obje&ts whofe diftance you arc obferving, Otlerwife

by
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by having the true apparent time at.the fhip found by the firft obfervation
‘made for that purpofe, as before mentioned, the altitudes of each cbjec
‘ mmy be minutely found by calculation ; which, although more troublefome,
is certainly much more certain, unlefs you have affiftants with good inftru-

ments, and whofe candour can be relied upon, which is not always the cafe.

I very often fet the inftrument fo, that when 1 am meafuring a diftance,
that the limbs come in contaét, exally at the even minute ; and this is
eafily done with a little preparation before-hand ; and 1 conceive it by far
the beft method, as the perfon holding the watch cannot miftake a fingle

fecond, when he is dive@ed to call out at the even minute ;.- but in the
other cafe it is poflible he may miftake two or three feconds, unlefs grevaxt
precaution is given, and fpecial care taken. It muft be obferved, that all
fextants are, or ought to be, furnifhed with an apparatus, fo as to throw
the telefcope out on a line with the centre of the clear part of the little fpe-
culum, or horizon glafs, which muft be done when a diftance is meafured,
but when the inflrument is to be adjufted, or the index error found, the

telefcope muft be fcrewed nearly in to the plane of the inftrument.

In meafuring the diftance with Ramfden’s or any other fextant, or in
fhort, taking an altitude, &c. by day or night, T would always recommend
the ufe of the inverted teiefcopc ; the field is much larger, the Hmbs of the
objeéts can be much better defined ; in thort, the great difference between
that telefcope, and the one that fhews the obje@s ere&, or in their natural
pofition, and the plain tube, is hardly to be conceived by perfons who have
not had the ‘experience and knowlcdge of the ufe of them allj and it only

requires a little practice to make its ufc become as cafy and familiar as cither

of the others.

T he -diftance between the fun and moon’s nearclt limbs, are always
mééfured; and the diflance between the moon’s enlightened or defined
limb, and the fta’s, whether that limb be the neareft to the ftar or the -
fartheft from them. Three diftances thould at leaft be taken, and indeed as
many more as can conveniently be taken within the fpace of a quarter of
‘an hour. The limbs of the objeéts meafured muft be brought into contact
‘ L in
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in the centre of the little {peculum, looking up at the moon and letting
down the fun’s neareft limb to her.  If the obfervation is making by a
ftar, look at the ftar, and let the moon’s neareft or fartheft limb, which.
ever is the enlightened or defined one, (as before mentioned) down
to him.. In “uﬁng the ihverfed 'te]efcope, there are two wires, in the centre
of which the limbs of the obje@s muft be brought into contact (fec Ramf-
den’s infirutions) ; the »greateﬁ nicety muf’c be attended to in meafuring a

diftance, as one minute of diftance is = to half a degree of longitude.

" When the.fun is eaft of the moon, if the diftance is over meafure one
minute, it will caufe the longitude given to be half a dégree more eaﬁérly
than it really ‘is; but when the fun is weft of the moon, if the diftance is
over meafured one minute, it will caufc the longitude given to be half a
degree more weflerly than it really is: confequently if the diftance is under
mezifqred, the error will in both cafes be vice verfa. |

When an bbfervation is nicely made, as here directed, proceed‘ to work
it ‘éCCOrding to the accompanyirig examples, obferving that the day at Green-
wich, as‘laid down in the Nautical Ephemeris, which is called the aftrono-
mer’s day, begins 12 hours later than the civil day ; that it commences at
noon on the common day, which is 24 hours later than the fea-day by
1og book, and is counted up to 24 hours. The diftance of the fun
and moon, or ftar and moon, are calculated for every three hours at

Greenwich, and are fet down accordingly in the Nautical Almanac for 3
hours, 3" 6" ¢" 12" 15" 18" 21" and noon, great care muft be taken not to
confound the common day and aftronomer’s day together, efpecially in a
high longitude, either caft or weft ; becaufe a masiner may be in a fituation
that when it is ndoh with him it may only be*midnight at Créehwich,
and vice verfa ; but the difference of longitude between the fhip and Green-
wich will always be a fure guide to him if attended to. When ‘the time
" at Greenwich is found to be greater than at the fhip, the longitude is weft ;
‘but when the time at Grc:‘enwich is lefs than at the fhip, the longitude is
eaft. When the fun is eaft of the moon, and the apparent diftance of
centres is greater at the fhip than at Greenwich, the proportional time
found by the number of feconds, that the fun and moon approach near

each
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each ot'er in 3 hours or !bo, and the number of feconds that tle di’=

ference of centres between the thip and Greenwich gives, muft be deduced
from the number of hours at the head, under which the Greenwich centres
was found to correfpond on that day neareft to the fhip’s, in the Nau-
‘tical Almanac, and the refult will be the true apparent Greerwich time.
But if the true apparent centres arc lefs at the fhip than at Greenwich,
fuch proportional time muft be added to the head under wlich the Creen-
wich centres were found in the Nautical Almanac, and the refult will be
the truc apparent Greenwich time. When the fun is wefk of the moon,
and the true apparent diftance of centres is greater at the fhip t an .t
Greenwich, the proportional time found by the number of feconds that
the fun and moon f{cparates from each other in three hours, or 180/, and
the number of feconds that the difference of centers between the thip
and Greenwich gives, muft be added to the head under which the Green-
wich centres was found in the Nautical Almanac, and the refult will be
the true apparent Greenwich time.  But if the true apparent centres are lefs
at the fthip than at Greenwich, fuch proportional time muft be deduced
from the number of hours, at the head under which the Greenwich cen-
ters were found in the Nautical Almanag, and*‘thc refult is the true rppa-
rent Greenwich time.  Care mult be taken in all lunar obfervations to
find minutely the moon’s horizontal parallax and femidiameter exa@ly for
the .time of making the obfervation at the fhip’s meridian, as per the
examples for that purpofe, and tlle»*dﬁghﬁ’éﬁtfﬁdﬂ of..the moon’s femi-
diameter muft always be added to the femidiameter found, and the fum

applied to the moon’s altitude according as the upper or lower limb is

taken.

'The true apparent time at the fhip muft be found when the lunar
obfervations are made for afcertaining the true time at Greemwi!cﬁ
by the fun’s altitude, as per the different examples thewn’; and the
nearer the fun, moon, and ftar ave calt or weit, the better in making all
and every kind of obfervations (meridional ones cxcepted) provided they
are above fix degrees high: but in no cafe muft they be nearer the meridian

than two points.
Hoving
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Havmg annexed a great variety of examples, and endeavoured to fim-,
,phfy the wmk, attendlng the neceﬁary obfervations, &c. for the longitude, -
by pomtmg out and explaining every particular that appears to me poffible, '
or that can in‘any wife aflift the young navigator, in making himfelf ac- -
quainted with the invaluable art of determining the longitude at fea, which
"éndblés the expert and {kilful mariner to mark the fhip’s place from tiin‘e to

time minutely on the chart :—

- 1 fhall by way of conclufion, recommend to him the two following me-
thods of clearing the heavenly bodies from refraftion and parallax.  Firft
by Mayer 5 commnnly called Shepherd’s tables ; and fecondly, by Mr
Dunthorn’s methods, uﬁng [ x places of the log fines, befides’the index ; of
both thefe methods, there are a great variety of my obfervations, inferted in -
th"iys book (as well as of feveral others) by way of examples (as abovemen-
tionked') ; as thefe are moft unqﬁeﬁionably two of the beft methods in prac-
~ticé; it is.certainly well to underftand them both, as the one always ferves
‘to prove the .'othér,‘whéﬁ obfervations are worked by them both.

~ But thofe who do not underftand the figns and the alteration of cafes
in the change of reducion and corfe&ing logarithms, &c. &e. in Mayer’s
or Shepherd’s tables, thould adhere to Mr Dunthorn’s method altogether ;
as it has no other dL&mi’uon of cafes, which my obfcrvations will fhew,
than the following :

When the fun s or flar’s altitude is greater than the moon’s, the fum of
‘the correétion of the moon’s altitude, and the difference of fun’s refraion
and parallax muft be deduced from the difference of their apparent altx-
tudes ; but when the fun s or flar’s altitude is lefs than that of the moon,
“this fum muft be added to the difference of their apparent altitudes, as 1
'lmvanably find t"he 1}n’dex error of my inftrument to a fecond or two of a
;'minute, by repeated ;obfervatic’)ns ‘made for that purpofe, as well as the
. e:zror arifing from, a want of parallifiii § and as 1 work all my lunar obfer-
vations by at leaft both the methods which I have here recommended, and

feldom find the difference in the apparent diftance amount to more than
from one to ten feconds of a minute, 1 am always fure to afcertain my

2 longitude' :



RELATING TO LUNAR OBSERVATIONS. 9

longitude when the mean of a number of fetts of diftances are taken as mi=
nutely as the latitude ; and I think I can with great certainty fay, that in
the tables of day’s works throughout thofe long and tedious Afiatic voyages
which I have for fome years paft profecuted, notwithftanding the currents.
are {o very ftrong and various, that the longitude does not in any one in-

ftance err from the truth one quarter of a degree. -

N. B, 1tis a‘bfolutcly neceflary that 2 fmall magnifying-glafs fhould
be procured with the fextant’s other apparatus, to aflift in reading off the

diftance meafured with greater certainty.

Although the obfervation by the fun or ftar for finding the true time
at the thip, and corre@ing the watch thereby, is generally made a few ‘mi-
nutes before a fett of diftances is taken, it amounts to the fame thing if it

is made a few minntes aftér thofe diftances are obferved, fo that it is

minutely done.

«C
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A Time Table, &e. to affift the compleating of Lunar vaﬁ’r‘vc:ztiam., 1t

TABLE for turning time into degrees of L.ongitude, wiz. As one hour of time is = to 1 5* of
longitude, one minute of time = to 15" of longitude ; and one fecond of time = to 15" of lon-
gitude: So 15° of longitude is = to one hour of time: 15’ of longitude is = to onc minute
«of time, and 15* ‘cf longitude == to one fecond of time.

'

Hours of | Degrees of || Minutes [Degrees & Minutes Seconds || Minutes & Seconds
Time. | longitude. |{of Time.| of Longitude. |of Time.|| of Longitude.
H ’| (o] “ ’ ? l ’ 4 ! 7
1 15 I 15
1 I5 2 30 2 30
3 45 3 45
2 30 4 g 4 1
5 I s 5 I s
6 1 30 6 r 30
3 45 g 1 45 Z{ L 45
2 . 2
4 60 9 2 15 9 2 15
10 2 30 10 2 30
5 75 11 2 45 11 2 45
12 3 1z 3
13 3 15 13 3 5
6 90 1 3 30 13 3 30
. 15 3 45 15 3 45
7 10§ 16 4 16 4
17 4 15 1y 4 1
3 120 18 4 30 18 4 30
19 4 45 19 4 45
20 5 20 5
9 | 135 | a5 | s | oo |5 | s
22 5 30 22 5 30
10 150 23 5 45 23 5 45
) 24 6 24 6
/ 25 6 15 25 6 15
I'I 1 65 26 6 30 26 6 3Q
. 27 6 . 45 27 6 45
12 180 28 " 28 7
29 7 15 29 7 15
I I 30 7 30 30 7 30
3 95 31 g 45 3t }7; 45
‘ 32 32
14 210. 33 2 15 33 g 15
34 3 3o 34 : 30
2 : :
15 225 35 8 45 35 8 45
36 9 36 9 ,
16 240 37 9 15 37 9 1§
38 9 30 38 9 30
39 9 45 39 9 45
17 255 ;.o 10 40 10
. 41 10 15 41 10 15
18 270 42 10 30 42 10 30
43 10 45 43 10 45
19 2 85 44 13 44 1
45 1t s 456 1 15
” - 40 1 30 4 11 30
20 300 47 i 45 47 i1 45
, 48 12 48 12
21 315 49 12 15 49 12 15
50 12 30 50 1z 30
22 339 51 12 45 5t 12 45
52 13 52 13 1.
. 53 13 15 53 13 15
23 345 54 13 30 54 13 30
55 13 45 1 55 13 45
24 360 56 14 56 14
57 14 15 57 14 15
58 14 30 58 14 30
50 14 45 59 L S N 3
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12 LUNAR OBSERVATIONS FOR

) xample |.

A Lunar obfervation made Januvary 1ft, 1791, by ‘© eaft of the » , and worked by Mayer
: : -or Shepherd’s Aftronomical Tables.

At 7h 19" 00" ALM by W.IObs'd ® & near. limb. 47° 2’ 30[C Low. Tob. G8° 53 collAlL® Tow. Tim, 26° 2/ 00"
Aty 25.00 do. do. - 47 co oo do. wo 6 ool ’ do. 27 20 00
Aty 29 00 do, do. 46 59 co do. 70 54 00 do. 28 10 00
At7 32 co do. do, - 46 58 co| . do.- 71 30 00 do. 28 51 00
29 45 co  Sum. | Sum - 187 59 30| Sum - 281 23 co) Sum - 10 23 00
7 26 15 Mean. Mean -~ 4659 52| Mem . 70 20 45| Mcan - 27 35 4%

2 13 W.too faft. |Index error deduce 1 00 |Index error dediice 1 0o ‘Index error deduce 1 00

7 24 -2 trucapparent|Neareft limbs - 46 58 52 [ Lowerlimb 70 19 45 |9 Lower limb 27 34 45
time at the {kip when the|® Semidiameter - 16 19 | € Semid, & arp. 16 36 () Semidiameter 16 19
obfervation was made. | Semidiameter 16/ 23”1 . 38 70 36 2| . 2751 4

' Aug. of fem.inalt. 15 § Eyesalt. or-dip Lyes 2lt, or dip

Apparent centres - 47 31 4y| for3ofect 5 14} for 30 feet 5 14

rA—

€ App. alt. 76 31 0y |@© App. alt. 27 45 50

Horiz. parallax 60’ 5" . ‘ . . . . )
I%xce(f:;fb(?:;d”:ui(s ?7 55 R@“&"’“S- Corre@ing Logarithms, [Diff. of red.{D. of cor, logs

Apparent centres 47 ,
¢ Apparent alt. 70 + 15 6" + 589
® Apparentalt. 27
Apparent centres 47
® App.alt.iner. 6o 28 4 13" 55" 4+ 628 — + 39
¢ Apparentalt. 7o :

AApparent centres 47
"1¢ Alt.iner, 60 71 4 15’ 24" -+ 580 + 18" —9

@ Apparent alt.. 27

1@ Apparent alt. 70 4 14 o1” .+ 625 — 65" + 36

App. cent. incr, 60 48

@ Apparent alt. 27

If 6 incr. of © alt. gives — 71" of ared. & 439 of a corr. log. odd min. of @ alt. gives redu&, — 54 & corr. log. 4 30
1f 6orincr. of ¢ alt. gives 4 18 of ared. & — 9 of a corr, Jog. odd min. of ¢ alt. gives redu@. + g & corr. log, — §
If 6o'iner.of @ & D cent. go—05 ofared. & 4 36 of a corr.log, odd min. of © & D cent. g. red. — 35 & corr. l@g.-{- 19

T'his is the reduion and corre@ing logarithm for the odd min. of @ alt. € alt. and diftance — 1 20. + 44
Firlt reduction and corredling logarithm with their refpective fines as above brought down + 15 6 4 589
"This is the corredion as far as  parallax 53 - - - - - + 13 46 T@g
Fxcels of  parallax above 537 is 7' 5" its parallactic log which muft be added to corr. log. is - - 4 104
Sum of corredting log. and jaralla&@ic log. is 4 737 its correfpondipg arc is - - 4+ 139 _-{—-737 ‘
This is the true correction of ® & ( centers from refradlion and parallax - - 4 15 25 ‘

Apparent centres of ® & ¢ brought down - - - - s 47 31 49

Truc apparent centres of @ & € cleared from refradtion and parallax | - 47 47 4

T'rue apparent centres of @ & ¢ under head of 15hat Greenwich - . 48 736

) Difference of © & € centers between Greenwich and the fhip - TT20 22=to 122 2"

q Diftance from @ in gh or 18¢’is 1° 40’ 43" which is - - - - - =to 6043

Thercfore fay, as 6043” is to 180, fo 1222" is to 36 24", which added to 15h gives the Greenwich time from
yefterday noon (the 31it.) to be 15h 36’ 24” or the true apparent time at Greenwich this firft day ©

January to be - - - - - - 3h 36 24" A. M.
True apparent time at the {hip as above - - - - 7 24 2 .
Difference of time between Greenwich and the fhip - - 3 47 38

Difference of time being 3h 47' 38” which turned into degrees gives the longitude of the fhip when the ob-
fervation was made as per above time to be 56° 54’ 30f caft of the Royal Obfervatory of Greenwich
Great Dritain, :

4 by wamplt



DETERMINING THE LONGITUDE AT SEA. 13

Lxample 1.

~ OBSERVATION from the other fide brought over, and worked by Mr Dun.

thorn’s method improved, ufing fix places of the log fines, befides the index,

with the addition of Table X. as the fun’s diftance was meafured from the

moon ; but if a ftar’s diftance had been meafured, Table XI would have

been ufed inftead of Table X, This method, and that by Shepherd’s Tables,

- are the beft in practice, which I have mentioned in my remarks and in-
{ftru&ions.

P

J Horizontal parallax 60/ 5" | % & ) Appar. centres 47° 31/ 49| D Trucapp. alt. 70° 31/ 9"{{2& True app. alt. 27° 45/ o

App. alt. of ® centre brought down 27° 45" 507 With centre of ( alt. 70° 319" &}' |

Apparent alt. of ¢ do. 70 31 ¢ horiz. paral. 6o’ 5” enter T IX. 91993007

Difference of apparent altitudes 42 45 19 Dedu always the logarithm found

Apparent centres brought down 47 31 49 with @ centre in Table Xo . .9
9992998

Sum go 17 8 Half fum 45° 8 34 Sine  09,850564

4

- Diff, between app. alt. 8 app. centres 4 46 30 Half fum 2 23 15 Sine 8,619693
Sum  18,463255 ‘

e s e————

Half fum  9,231627is=

Difference.of apparent altitudes brought down 42° 45 19" .
q Corre&ion from Table VIIL 19' 43! ' “This fum is added becaufe
Diff. of ® refradion and parallax Table I. & IIL. 1 40 } 21 23 [the alt. of the ( isgreatelt

Difference of true altitudes - 43 6 42

‘

Half difference - - - - 21 33 21
= is the fine of this arch - - 9 48 53

Sum 31 22 14 Cofine 9,03:365
Difference of true altitude and fum 11 44 28 Cofine 9,990817 '

Sum 1g,922182

* Half fum 9,961091 is cofine of

Half the true apparent diftance cleared from refradtion and parallax thus - 23° g3’ 38"
z

True apparent centres at the hip - <% 47 47 16 which

Only differs from Mayer’s or Shepherd’s method the other fide two feconds of a minute.

D " Example



14 LUNAR -OBSERVATIONS FOR

Example 11

A Lunar obfervation made April 25th, 1792, by © welt of the 3, and worked by Mayer
or Shepherd’s Aftronomical Tables.

At 1h 30’ 00" P .M. by W.[Obs’d @ & ( near. limb. 48° 38"'0of|( Upper limb 34° 34’ co!!® Lower limb 45° 4'00”
At1 36 oo do. do. - 48 40 oo do. 35 20 oo do. 44 23 00
At1 39 00 do. do, - 48 41 co do. 35 45 ©0 do. 44 3 00
At1 43 o0 do. do. - 48 42 oo ~do. 36 13 0o do. 43 39 oo

6 28 oo Sum. | Sum - 194 41 00| Sum - 141 52 oo| Sum - 177 9 00
1 37 o0 Mean, Mean - 48 40 151 Mean - 35 28 ool Mean - 44 17 15

14 20 W, too faft. |Index error deduce — 1 15 [Index erroradd 4 2 oo |Index errorded.— 2 o0
1 22 40 true apparent|Néareft limbs - 48 39 oo | Lowerlimb 35 30 oo |® Lower limb 44 15 15

time at the fhip when the|® Semidiameter - 15 55 |C Semid. & aug. 14 §8 [© Semidiameter 15 5%

obfervation was made.  |{ Semidiameter 14’ 49" 3 35 15 2 ' 44 31 10
» i 14 § ) .
Aug. of femid.inalt. ¢ Eyesalt. or dip Eyes alt. or dip
Apparent centres - 49 9 53| forz24 feet "4 40| for 24 feet 4 40
 App-alt. 35 10 22 |® App. alt. 44 26 30
¢ Horiz. pamlla:‘c 54’21’ Reduions. * Correéting Logarithms. [Difl. of red.|D. of cor. logs

Excefs above §3'1s 1 21
Apparent centres 49 -
¢ Apparent alt. 35 —21 17" — 383
© Apparentalt. 44 )

Apparent centres 49 , '

& App. alt.incr. 60 45 —22' 9" — 365 + 52" —17"
{ Apparentalt. 35

Apparent centres 49

¢ App.alt.incr.60' 36 — 20’ 39" — 394 — 38" + 12
© Apparent alt. 44 |

App. cent. incr. 6o' 50 | ,

@ Apparentalt. 35 | — 21' 28" — 374 o+ 11 - 8"
® Apparent alt. 44 :

If 60’ incr. of @ alt. givés 4 52" of ared. &—17 of a corr. log. odd min. of @ alt. givesredué, + 23 & corr. log.— 7
If 60'incr. of ( alt. gives — 38 of ared. & 412 of acorr. log. odd min. of € alt. gives redu&. — 7 & corr.log. 4 2
If 60'incr,of @ & Dcent. g.- 11 of ared. & — 8 of acorr.log. odd min. of @ & D cent. g. red. + 2 & corr.log. — 1

Therefore fay, as 48¢6”

at Greenwich to be

is to 180, fo 3

8511 iS to 14_1 9”’

True apparent time at the fhip as abov

»

-

Difference of time between Greenwich and the fhip

Difference of time being 1h 51’ 29” which turned into de

fervation was made as per above time to be 27° 52' 1

Great Britain,

i

5

This is the redu&ion and corre&ting logarithm for the odd min. of ® alt. € alt. and diftance +1i18 — 6
Firft redu@ion and corredting logarithms with their refpective fines as above brought down — 2117 — 382
This is the corre&ion as far as ( parallax 53’ - - - - - — 2135 — 376
Excefs of ¢ parallax above 53’ is 1/ 21" its paralladtic log which muft be added to corr. log. is - . — 824
Sum of corre@ting log. and paralla&ic log. is — 1200 its correfponding arc is - - — 34 —1200
This is the true correion of © & ( centres from refra&ion and parallax - - —22 g
Apparent centres of & & { brought down - - - - - 49 953
True apparent centres of ® & ( cleared from refra&ion and parallax - 4847 44
True apparent centres of & ¢ under head of 3h at Greenwich - - 482119
Difference of © & ( centres between Greenwich and the fhip - T 625=to 385"
€ Diftance from © in 3h or 180" is 1° 21’ 36" which is - - - - =to 4896

which being added to 3h gives the true apparent time

3h 14" 9" P.M.

1 22

151
k

recs gives the longitude of the thip when the ob-
weft of the Royal Obfervatory of Greenwich in

40 P.M,
29

Exampls



DETERMINING THE LONGITUDE AT SEA. " g

Lxample 11

OBSERVATION from the other fide brought over, and worked by Dunthorn’s
method impreved, with fix places of the log. fines, befides the index, &%, &,

1

. |
) Horizontal parallax 54’21"|@& D Appar. centres 49° 9'53"l ) True app, alt, 35° 10’ 22"\%5} True app. alt. 44° 26' 30"

" App.alt. of @ centre brought down 44°26’ 30" With centreof ¢ alt. 35° 10’ 22" &
Apparent alt, of  centre do. 35 10 22 horiz, parall. 54’ 21" enter T. IX.} 9’996236_
Difference of apparent altitudes 9 16 8 Dedu& always the logarithm found} '3
Apparent centres brought down .49 9 53 with @ centre in Table X.

: - _ 9996223

: Sum 58 26 1 Half fum 2¢° 13" o Sine  9,688521
Diff, between app. alt. & app. centres 39 53 45 Half fum 19 56 52 Sine 9,532966

| Sum  19,217710

Half fum-®  ¢,608855is=

Difference of apparent altitudes brought down ' 9°16' 8"
€ Correéion from Table VIII. - - 43 4" This fum isdeduced becaufe
Diff. of ® refraction and parallax Table L. & III. 5 3 43 31 [the alt. of the © is greatelt
Difference of true altitudes - 8 32 11
Half difference -~ - - - 4 16 §
= is the fine of thisarch - - 23 58 25

Sum - 28 14 30 Cofine 9,944956
Difference of true altitudes and fum 19 42 19 Cofine 9,973792

Sum 19,918748
Halffum  9,959374is cofine of
‘Half the true apparent diftance cleared from refraction and parallax thus 24° 23 54%
2
True apparent centres at the fhip - - - 48 47 48 which

Only differs from Mayer or Shepherd’s method the other fide four feconds of a minute.

Lixample



15 LUNAR OBSERVATIONS FOR

Examj)fe I1L.

A Lunar obfervation made February 22d, 1790, by © weft of the €, and worked by
Mayer or Shepherd’s Aftronomical Tables.

At 4h 30 00" P. M. by W.[Obs’d ® &  near. limbs 95° 10 30"| ¢ Upper limb 30° 3’ 0o’|® Lowerlimb 24° 12’ 00"
At 4 33 oo do. - do. - 95 11 30 do. 30 17 o0 do. 23 31 0o
Atg4 36 co da. do. . 95 12 30 do. 30 33 o0 do. = 22 §7 o0
13 39 oo Sum. | Sum - 285 34 30| Sum -+ 9o 53 cof Sum -~ 70 40 00
4 33 00 Mean. Mean - 95 11 30| Mean - 30 17 40 Mean - 23 33 20
1 18 W.too faft, |Index error deduce —~ 145 Indcxc_ljrfded.nf*g,_o“g ® Semidiam, 16 12"
4 31 42 trueapparent|Neare(t limbs - 95 9 45 |€ Upperlimb 30 15 40 |© Lowerlimb 23 49 32 |
time at the thip when the|® Semidiameter 16 12 | Semid. &aug. 15 24 ’
obfervation was made. | { Semidiameter 15’ 16”} 15 24 30 0o 16
Aug. of fem.in alt. 8 | T {Eye’saltior aip Eye’s alt. ordip
Apparent centres 05. 41 21 for 30 feet 5 14| for 30 feet 514
, q App.alt, 29 55 2| Appar.alt. 23 44 18
( Horiz. parall':lx 56" 1" Reduéions. Corre@ing Logarithms. |Difl. of red.[D. of cor. log.
LExcefs above 53 31 ‘ .
Apparent centres g5 : '
Q@ Apparent alt. 29 ~— 20’ 53" — 303
® Apparent alt. 23 ’

Apparept cenitres 9§ .
® App.alt.inc. 60'24 — 21/ 45" — 347 4+ 52" — 16
d Apparentalt., 29 . .

Apparent centres 95 . ‘ '
¢ App.alt.inc. 6030 | —_— 20’ 56" — 363 + 3 —_ 0
© Apparentalt. 23 ‘

App. cent. incr.60’ 96
@ Apparentalt, 29 -— 21’ 20" — 357 4- 27 —_—
@ Apparentalt. 23 ,

If 60 incr, of (@ alt. gives 4~ 52 of ared. & — 16 of a cor. log. odd min. of @ alt. give red. 4 38 & cor. log. — 12
If 60 incr. of ( alt. gives 4 3§ of ared. & — o ofa'cor. log. odd min. of € alt. givered. 4 3 & cor. log. — o
If Goincr. of @& ( cent. g. 4 27 of ared. & — 6 of acor.log. odd mid, of @ & Ccen. g. red.+ 19 & cor. log. — 4

This ic the reducion andvcorre&ihg logérfthm for thé odd minutes of ® & ¢ alt. and diftance + 100 — 16 °
Firlt reducion and corre&ing logarithms with their refpective fines as above brought down — 20 §3 - 363

"This is the correction as far as ( parallax 53’ - - - - - . = 2153 ~— 347
Esxcefs of ¢ parallax above 53’ is 3’ 1” its parallacic log. which muft be added to corr. log. is - -« — 475

Sum of corredling log. and parallaéic log. is — 822 its correfponding arc is - - - e— 121 — 822
This is the true correétion of ® and ¢ centres from refraction and parallax - - - 2314
Apparent centres of ® and ¢ brought down - \ - - 95 41 21
True apparent centres of ( and € cleared from refradtion and parallax - 9518 7

True app. centres of @ and ( under head of 6k at Greenwich per Naut. Alm. 95 38 45
Difference of @ and ( centres between Greenwich and the thip - ~- 20 38=tor238"

¢ Diltance from @ in 3h or 180’ is 1° 26’ 21” which is - - - - - " =tos181
"Therefore fay, As §181” is to 180" fo is 1238” to 43’ 1” which deduced from Gk gives the true apparent Green-
wich time to be - - - - - - - sh 16’ 59" P. M.,
True apparent time at the fhip as above - - - - - - 4 31 42 P.M,
Difference of time between Greenwich and the fhip - - 7 45 17

Dikerence of time being 45’ 17" which turned into degrees gives the longitude of the fhip when the obfervation was
made as per above time to be 11° 19’ 15" welt, from the royal obfervatory of Greenwich in Great Britain.

Example
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DETE RMINING THE ~LONGITUDE AT SEA.

Exaf?ﬂzble I

OBSE RVATION from the other fide brought over, and worked by My Lyon’s mcthod 1mproved
which is a very good one.

¢

¢ Horizontal paral];x 56111 ® and q Apparent ‘centres 9§° 41'21” € True apparent alumde 29° 55 z'l @ True apparent altitude 23 44" 18"

Corre&ion of © "almnde L o® 2! 1” P,L. . i,9506 P L. - 9506 '
@ Apparent centre - - 23 44 18 Cufine - 09,0616 Co.tangent 1 o: 3560 8 ll'f‘ff;aﬂf;ﬁ in a}un:g)e :'g . 1
Apparent centres of © and ( ~ . 95 41 21 Sine . 09,0979 Tangent 11,0021 ; oo i
( Apparent centre - - . 29 55 2 Co.fecant 10,3021 © True 'aklmdcﬁ - 23 42 1T
D ' 2,2122 = P.’L. for ) 3,3096 = P. L. for | Apparent centres brought down g5° 41/ 21"
iftarcto v 6% 2darcto o’ 5% | Sum of 1ftand 2d arcs - 1 12
’ B . ‘ 2darc - o 5% ' _ | Corre@ed diftance from refra. 95 42 33
Sam of 1t and 2d ares is correétion from reﬁ-a&ion - - - 112 Sum of 3d and 4th arcs - 24 33
_ = ' — Dift. corre&ed from principal 3
Table, VIIL corredtion of ¢ altitude o° 46 53" P L. 05842 P.L. - 0,5842 effe@sof parallax 95 18 co
€ 'Apparent altitude - = 29 55 2 Cofioe 9,9379 Co. tangent 16,7400 7 xr § it Correction 1” Diff
App. centres correfted from refrac. 95 42 33 Sine - 09,0978 Tangent 10,9996 - ° : * 1 2d Corredion 2 "o 1

0} Tme'qentre T - 23 42 17 . Co. fecant 10,3958 , : True apparent centres of © & (

- g — cleared from refr. & paiallax } 95 17 59
03915 7=P. L. fof; 1,8238 = P. L,‘ qu,' Which only differs from Mayer or Shepherd’s
. 3darcto 21" 51 4th arc to -2 4% | method the other fide 8 feconds of 2 minute.
- gthare 2 42 : N :
Sum of 3d and 4th arcs is principal corre@iom from parallax - - 24 33

T ¥

"~ N. B, When the diftance of centres are above 9o°, as in this cafe, t_hc,fum«('_)f ift and 2d arcs which is the corre&ion from
refraftion, muft be always added to.the apparent centres. The fum of 3d and “4th arcs, which is the principal corre&ion from
parallax, muft be always deduced from the apparent centres, after the corredion from refraftion is firft properly applied, as above-

‘mentioned ; and to the refult, the difference of firft and fecond corre&tion from Table XIII. mu({ be always deduced ; and you will

then have the true apparent centres corre@ed from refra&ion and parallax,

Example

*E‘"

-



Ca8. IL,UNAR OBSERVATIONS FOR

Examj)le' .. IV.';

A Lunar obfervation 'made March ath, 1791, by © weft of the ¢, and worked by
S Maycr or Shcpherd’s Aﬂronomlcal Tables.

Ar1oh31'00"A.Mby W {0bs'd @ &-« near.limbs 53020 cd” { Upper limb 18° 56’ 00'|® Lowerlimb 60° 9’ 00"
At 1o 38co - do, do. . - . §3 23 00 do. 20 30 co ‘do; 61 29 o0
JAt10 4600 do. do. - 53 26 00 do.” 22 23 oo ~do,. 62 49 0o
31 58 oo Bum. Sum - ~ 160 9 30| Sum - 61 49 o0|. Sum - 184 27 00
10 35 20 Mean. Mean - 53 23 10] Mean - 20 36 20 Mean - . 61 2900
2 47 W.too faft.|\Index'error dednce - 53 «Semidiametcr 14 55, @ Semidiam. 16 9
10 35 33trueappar, |Nearelt limbs - 53 22 17 21 25 © -0 45 9
“ltime at the fhip when the]® Semidiameter 16 g {Eye’salt.or mp Eye $ alt ordip
obfervation was made. (€ Semxdmmeter 14 49”} L for 28 feet 5 3| “for 28 fect } 5 3
: * |Bug. of fem.in‘alt. 6 § 4 55_ ¢ App.alt. 20 16 22 @Appar alt, 61 406"
Appirent centres 53 §3 21
17, al]s 2 " - Lo . ! . .
éx]i?-: Z‘;O}:f‘;g?xffz II - Reduions, - Correéing Logdrithms, {Diﬁ’. of red.|D. of cor. log.
sApparent centres  §3 ‘ :
@ Apparent alt. 20 g2’ 187 — %8
) Apparent alt. 61 ! , '
Apparent centres  §3 - ) o
'@ Appsalt.inc. 60'62 - | — 42' 50" ' R T L4327 | =5
@ Apparentalt. - 20 ' , : : .
Appargnt centres 53 b ' S - ]
€ App.alt, inc, 60’ 21 =41 45" — 84 - 33 +. 6
® Apparentalt. 61 O S :
Apy. cent, incr.60’ 54 L . , .
q Apparentalt. zo o423 ool =8 %, —_— 15 + 3
@® Apparentalt,. 61 . - ; b

If 6 incr. of @ alt. gives 4 34 ofared. & — 5 of acor. log odd mm of @alt. gnves red. 4+ 21 & cor, log — 3’
1f 66 incr. of € alt gives =33 of ared. & 4 6 of a cor. log. odd min. of ¢ alt. gives red. — 9 & cor. log. + 1
If6omcr of@&(cent g—-l;«ofarcd & 4 3 of acor, lug odd mitl. of © & cen. g. red.—- 13- & cor. log. + 3

‘T'his is the reduétjon and corre&mg logarithm for the odd minutes of @ & ¢ alt. and diftance L 4+ 1

Firft redudtion and corre&ting logarithm with their refpedtive fines as above brought down ~  —42 18 — 78
"This is the corre@ion as far as € parallax 53’ . —42 17 = 79
Excefs of  parallax above 53’ is'1’ 21 its parallactic log whxch mu& be added to corr. log is = - « —82
Bum of corredting log. and pamllaé‘nc log. is — go3 its correfponding arcis - - - — 1 8 —903
T hxs is the true corre@ion of © and  centres from refra@tion and parallax =~ - -~ =43 35
"Apparent centrzs of @ and ¢ brought down - - - < 535321
True apparent centres of @ and ¢ ‘cleared from refraction and parallax . 53 956
. True app. centres of @ and  under head of 3h at Greenwich per Naut. Alm. 5221 1
. Difference of @ and  centres between Greenwxch arid the ﬂup e : 1 5Tto 665"
€ Diftance from @ in 3h or 180’ is 1° 21" 17" whichis - =t04877
gy hcrc"ore fay, As.4877" is to 180’ fo is 665” to 24’ 33” wh'ch deduccd from 3h gives thc troe apparent Green-
wich, time to be -0 . 2h g2y PO M.
"True app. time at the ﬂn p as ab0ve is xoh 35’ 33 A, M wlnch from noonis 1 z4 27
Difference of time between Greenwich and the fhip - - 3_59 54_

Dnﬂ-'erence of time bemg 3h 59’ 54" which turned into degrees gives the Iongxtudc of the fhip When the obfervation
was made as per above time to b.. 59058’ 30" weft, from “The royal obfervatory of Greenwich in ‘Great Britain,

"This obfervation was made in ﬁg} t of the ifland of Martmxco, when the eaft end bore weft, diftance by the run

of the fhip 31/, which places the calt end of the x“lmd in the longitude of 6o 30 30" Welt from Greenwich in
‘Great B itaim,

EA'any)/l '
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DETERMINING THE LONGITUDE AT SEA.

Example 11,

OBSERVATION from the other fide brought over, -and ‘WOrkcd‘byf‘Mr Lyon’s method improved, .

q Horizontal pai-all:i; 54’ 217 | © and (. Apparent centres 53° 53" 21" | ( Trae gpparenf altttudc 20° 16* éz” © True abéarent altitude 61020’ 6"

Corredtion of @ altitede - 000" 27! P-L. - 26021 P.L - 26021 o |oipepiec el ~

© Apparent altitude - - 61 40 6 Cofine 09,6763 Co. tangent 9,7318 L 81)::;?13;03:“ tg:.d eg 3; 27

.Apparent centres of ©® and € - 5353 21 Sine - 9,073 Tangent 10,1369 True altitud ; 3

(@ Apparent altitude - - 20 16 22 Co.fecant 10,4603 ' © Truealnende - - 6r 39 39
, ' ‘ ’ Lo 2,6460=P. L. 2,4708 = P. L.~ Apparent centres brought'dowxx' 53° 53" 21"
L , . for 1ftarc o’ 247 - Difference of 1ft and 2d ares 13

for zdarco 37 ‘Corre&ed diftance from refra@. - 53 53 8

Difference of 3d and 4th arcs is principal corre&ion from parallax 43 13

N. B. When the diftance of centres are under go°, as in this cafe, the difference between the firlt and fecond arcs, which

'is the corre&ion from refra&ion, muft be always deduced from the apparent centres as above, if the fecond arc is greater than the

firft ; but whenever the fitft arc is greater than the fecond, this difference muft be added to the apparent centres.

The difference of third and fourth arcs, which is the principal corre@ion from parallax, muft' be alwavs deduced from the appz-
rent centres, after the corre&ion from refraftion is firlt properly applied, as abovementioned, if the third arc is greater than the
fourth, but it muft be added to it if the fourth arc is greater than the chird ; and to the refult the difference of firft and fecond correc-
tion from Table XHI. muft be always added, and you will then have the true apparent centres corre@ted from refradtion & parallax.

- Difference between 1ft and 2d arcs is correfion from refradion o 13 S - { Difference of 3d and 4th arcs 43 13 |
— — - — Dift. corrected from principal o
Table VIIL corredtion of ¢ altitude ©° 48 29" P.L. - o700 P.L. - 0,700 - effe@s of parallax 53 955
¢ Apparent altitude - - 20 16 22 Cofize . 9,972z Co. tangent 10,4325 - T. XIII 1tt Corre@ion o' 14” s
App. centres corredted from sefrac.© 53 53 8 Sine  9,go73 Tangent 10,1369 s {zd Corre&tion o 18 } Diff. -~ 4
©® Truealtitude - . - - 61 39 39 Co. fecant 10,0554 T True apparentcentresof @ & ¢ 3 .. __
e — — - it — - cleared from refr. and’pafailax} 53 -9 59
: . o,5049 = P. }. 1,1394 = P.1. ‘Which only differs from Mayer or Shepherd’s
. for 3darc 56/ 17" . ' method the other fide 5 feconds of a minute.
forgtharciz 4 . ) ‘ c

Lxample



20 LUNAR OBSERVATIONS FOR
Lixample V.
‘A Lunar obfervation made April 29th, 1792, by © weft of the ), and worked by Mayer
’ or Shepherd’s Aftronomical ‘Tables., : ;
At 2h 31’60" P.M. by W.JObs’d (® & ( near. limb. 927 45" cof|¢ Upper litub 22° 1/ 0of|{@ Lower limb 27° 45/ 00"}
Atz 34 00 do. do. - 92,46 oo do.. 22 45 00O do. 27 16 oo
1Atz 37 oo, do. do. - 92 47 o0 do. 23 16 oo do. 26 47 oo
742 oo Sum. Sum - 278 18 oo| . Sam - 68 2z oo! Sum - 81 48 oo
234 00  Mean,, Mean - 92 46 co| Mean - 22,40 40| Mean - 27 16700
24 oo W. too flow. |Index error - = 1 15 |Indexerror 4 2 20ilndexerrorr .- 1 00
2 58 oo trueapparent|Neareft limbs . - - 92 44 45 [( Upperlimb 22 43 oc [® Lower limb 27 15 oo
time at'the fhip when the|® Semidiameter - - 15 55 |€ Semidiameter 15 5 |© Semidiameter 15 55
obfervation was made.  |¢ Sémidiameter 14’ 59” e _ 23 27 cc 27 55 7730 55
; o1 55 ; » .
Aug. of femid.inalt. 6 Eyes alt. or dip Eyes alt.or dip]
. Apparent centres - 93 15 45| fotzg4 feet W__i""‘o for 24 feet  § 4 40
; T ' K ( App.alt. -2z 23 15 |® App. alt. 27,26 1§
i De X ” * . . . .
| gxi‘}:‘:“, g;lemsl;i“i‘s 5 2"22 Redudtions. Corredting Logarithms, |Diff. of red.|D. of cor. loge
Apparent centres  93° :
{ Apparent-alt. 22 —_ 23 6" — 328
 Apparentalt. 27
Apparent centres 93° : ~
2 App.alt.incr, 60’ 28 — 23" 55" , — 314 + 49" | —14"
{ Apparentalt. 22 : - _
Appagent centies 93° ; PR :
€ App.alt.incr. 60" 23 — 23" 9" ) — 324 + 3 —y
® Apparent alt. . 27 | : ' ,
1App. cent.incr. 60’ g4° | 4 ‘ »
q Apparent alt. 22 | — 23" 25" — 319 + 19" —g"
O Apparent alt, 27 ’

If 6orincer, of @alt. gives 4- 49" of ared. &—14 of a corr. log. odd min. of © alt. gives redué, 4 21 & corr, log. — 6
If 60'incr. of ¢ alt. gives 4 3ofared. & — 4 of acorr.log. odd min. ot ¢ alt. gives redu&, 4 1 & corr, log,—m 1
If 60’ incr.of @ & D cent. g.4 19 of ared. & — g of a corr. log. odd min. of @ & Dcent. g. red. + § & corr.log. — 2

This. ié the redn&ion and corredting logaritbm for the odd min, of @® alt. € alt. and diftance

2 —
“Firft reducion and correding logarithm with their refpective fines as above brought down — j; é — 323
This is the corre@ion as lar as ¢ parallax 53 - - - - - — 23 33 ”:3*19
Excels of ¢ parallax above §3' is 2’ -2” its parallactic log which muft be added to corr. Iog.ts - - — 646
Sum of correding log. and parallagtic log. is — 965 its correfponding arc is - - “— 59 — 065
"This is the {rue corredtion of Q) & ¢ .centres from refraction and parallax - - 24 32 ,
T ~ Apparent centres of ® & ( brought down - - - - - . 931545
True apparent centres of & & ( cleared from refraction and parallax - 925113
.True apparent centres of @ & € under head of 3h at Greenwich per Naut. Alm. 92 17 34 .
Difference of @ & { centres between Greenwich and thethip . - 33 39=tozo19”
¢ Diftance from @ in gh or 180" is 1° 23’ 32” which is - - - - - - =to §012
"Uhevefore fay, as sot2” is to 180/, fo 2019’ is to 1h 12’ 33", which being added to 3h gives the true apparent time
' at Greenwich to be - - - - .. 4h 12" 33" P. M.
True apparent time at the (hip as abov - - - . 2 58 co P. M
- Difference of time between Greenwich and the fhip - - 1 14 33

B

Difference of time being 1h 14/ 23”7 which turned into degrees gives the longitude of the fhip when the ob--

Afervation was madc as per above. time

{ieat Britain,

" Lxample

to be 18° 38 154 welt of the Royal Obfervatory of Greenwich in .



DETERMINING THE LONGITUDE AT SEA. - 2x

E xam‘j)«k 1.

‘OBSERVATION from the other fide brought over, and worked by another
method of Mr Dunthorn’s improved, ufing only five places of the log fines,
befides the index. This method is as fimple as any in praice. .

. ) !
D Horizontal parallax 55/ 2/ |£% & D Appar. centres 93° 15/ 45“! D Trucapp. alt.22°32/ 15/ {3 Truc app. alt. 29° 26/ 157
! i i

App. alt. of © centre brovght down 27° 26/ 1 [

Apparentalt: of ¢ do. 22 23 15 Withcentre of ¢ alt. 22023 15" &

. ‘ —_—— . . v pir 999754
Difference of apparent centres 5 3 00 horiz, paral. 55'2" enter T\, 1X. ]
Apparent centres brought down 03 I5 45

Sum g8 18 45 Half fam is 4¢° ¢' 22 Sine 19,8788
Diff. between app. alt. & app. centres 88 12 45 Hulf fumis 44 6 22 ' .Sine - 9,84260
' Sum - 19,71895%

et

Half fum  9,85947is=
Difference of apparent altitudes brought down - §° 3 oo”
q Corre&ion from Table VIIL. - - 48 3 5"} This fum isdeduced becaufe
® Refraéion Table 1. - - - - 218§ 5953 [the alt. of the @ is greatelt
Difference of true altitudes - 4 12 7
Half difference - - - - z 6 3
= the fine of this arch - - 46 21 o0

Sum ' 48 27 3 Cofine 9,82:69
Difference of true altitudesandfum 44 14 56 Cofine 9,85510
© Sum 19,67679

NSRRI P

Half fum ¢,83839 is cofine of

Half the true apparent diftance cleared from refra@ion and parallax thus - 46° 25" 37"

2
True apparent centres at the thip  » = - 9z 51 14 which
AL

Only differs from Mayer’s or Shepherd’s method the other fide one fecond of a minute,

* I | L xanij)ﬁ



' LUNAR OBSERVATIONS FOR

[ ]
[

f‘xam_/)/e VI.

A Lunar obfervation made May 13th, 1792, by © eaft of the », and worked by Muayer

_or Shepherd’s Aftronomical Tables, .
At 7h 36" oo’ A M.by WiObs’d @ & Quear, fimb. go” 00’ 30t Lower b 56 317 300G Lower hmb — 6° 37/ 00"
At 40 o0 do. do. . - . 8959 30 do. 56 3 oo do. 7 24 ©O
1At 7 44 00 dn, . do. - 8y 58 30| .. do. 55 29 00 do. 7 59 ©cO
23 00 0O Sum. _} Bum T 26y 58 30| Sam . 1[)5{ 3 30| Sum - . 2;_!96\'66_"
7 40 00 Mean, Mean - 89 59 30| *Man - 56 1 10| Mean - 7 20 00
.1 41 W.roedlow. Hndex error dzduce - 30 [ € Semidiameter 16 12.@ Semidiameter 15 52
7 41 41 true apparent{Nearell limbs .- 89 59 00 56 17 22 7 35 52
time at the fhip when the]© Semidiumeter - 15 52 {Eycesalt.or dip | Eyes alt. or dip

6 12 for 24 feet j_‘j 'i"o for 24 feet } 4 4°

obfervation was made, [ Semidiameter 157 597 i)
¢ App.alt.. 56 12 42|® App. alt. 7 31 1z

Aug. of femid.inalt. 13
Apparent centres - 9o 31 4
T arall Qrynli .

fxt’[':l,:bl?\;l; ‘;1;‘,”,:5 5?,‘:’3 _ Reductions. Corredting Logarithms. |Diff. of 'red. D. of cor. logs
Apparent centres oo
{ Apparent ale. 56 — ©
) Apparent alt. 7
Apparent centres  go° , ' .

@ Altitude incr. 60’ 8 —_— 141" ‘ — 857 + 17 37" — 03"
¢ Apparentalt, 56 ‘
Apparent centres o

U

4‘II __()zo

¢ App.alt.incr.6c’ 57 ’ 4 o 1’ — 920 —o 5" + o
© Apparent alt. 7 d ‘

App. cent.incr. GO' g1® ' . R T
q Apparent alt. 56 . — 043" — 869 L T

© Apparent alt. 7

If 60’ incr. of @ alt. gives 4 1'57" of ared. &—63 of a corr. log. odd min. of @ alt. gives reduét. 4 50 & corr. log. — 32
I 6o'incr. of (alt. gives—o 5 of argd. & + oofacorr.log. odd min. of ¢ alt, gives redué. — 1 & corr. log,— o
1i'60'inc.of © & Dcen. g. 40 41 0f ared. & — 51 of acorr.log. odd min. of © & D cent. g. red. 421 & corr, log. —26

This is the reduction and correding lpgarithm for the odd min. of ¢ alt. @ alt. and diftance + 110 — 58
Firft redu@ign and correting logarithm with their refpetive fines as above brought down — 0 4 — 920,

T'his is the correction as far as ( parallax 53’ - . - - - 113 —— 86z
Lxcefs of  parallax above 53 is 5' 43" its parallactic log which muft be added to corr. log.is - = — 197

Sum of corre@ing log. and paralladtic log. is — 1059 its correfponding arc is - - — 047 ~=—105§9
This is the true correction of @ &  centres from refraction and parallax - - —2 1
: Apparent centres of @ & € brought down - - - - - 90 31 4 -
T'rue apparent centres of © & ¢ ¢leared from refradtion and parallax s 00 29 3
"True apparent centres of @ & ¢ under head of 18h at Greenwich per Naut. Alm. 9o 54 58
Difference of ¢ & ( centres between Greenwich and the fhip - T 25 s5=to1555”
¢ Diftance from © in gh or 180’ is 1° 36/ 7" whiclris -, - - - -, =tos767
Therefore fay, as 5767" is to 180" {0 1555” is to 48’ 32", which being added to 18b gives the true apparent time
at Greenwich from noon yelterday to be 18h 48 32" which is to-day - Gh 48" 32" A, M..
T'rue apparent time at the (hip as above - - - - 7 41 41 A/M.
Difference of time between Greenwich and the fhip - - 53 9

Difference of time being oh g3’ 9" which turned into degrees gives the longitude of the fhip when the ob-
fervation was made as per above time to be 13° 17/ 157 ealt of the Royal Obfervatory of Greenwich 1
CGreat Dritain,

Lxample



DETERMINING THE LONGITUDE AT SEA. ag

Lxample 11.

OBSERVATION from the other fide brought over, and worked by Dunthorn’s
method improved, with five places of the log. fines, befides the index, €. €%,

) Horizontal parallax §8'43" £3%& D Appar. centres 9o© 31’4;’ ) True Qpp. alt. 56° 12' 42" | % True app. alt, 7° 31 12"

-

_App.alt. of © centre brought down 7°31’ 12"

Apparent alt. of ¢ centre do. . 56 12 42 With ¢ apparentalt, §6° 12" 42" & ‘
Difference of apparent centres 48-41 30 horiz. parall, §8' 43" enter T. IX} 99401
Apparent centres brought down  go 31 4

Sum- 139 12 34 Halfis  69° 36" 17" Sine 9,97188
Diff. between app. alt. & app. centres 41 49 34 Hallis 20 54 47 Sine  9,85260

i

Sum  19,51849

Half fum  9,75924is=

Diffcrence‘ of apparent altitudes brought down Co. 48° 41’ 30" ,
¢ Correétion from Table VIIL. - - 32’ 11" * This fum is added becaufe
" @ Refradtion Tablel. - - - - 6 53 } 3 4 [the alt. of. tl;\e q is greateft
Difference of true altitudes - " 49 20 34 |
Half difference - - . - m
= the fine of this arch - - 35 3 37
' Sum 59 43 54 Cofine 9,70247
Difference of true altitudes and fum 10 23 20 Cofine 9,99282
Sum 19,69529

Halffom  9,84764 is cofine -

Of half the true apparent diftance cleared from refra&tion and parallax thus  45° 14’ 32
\ i

True apparent centres at.the fhip 9o 29 4 which

Ouly differs from Mayer or Shepherd’s method the other fide one fecond of a minute.

Example
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Lixample VII.

A Lunar obfcrvation made May z4th 792, by © weft of the (, and worked by
Mayer or Shcpherd’s Aftronomical l'xblcs.

At 2h16'00"P.M.by W [Obs'd ® & { near. limbs 39° 18’ co”| ¢ Lower limb 32° 7’ 30"|® Lowerlimb 20° 36’ oo”

At 2 19c0 do. - do. - 39 19 0o do. 32 15 oo do. 20 16 oo

At 2 2200 do. do. - 39 20 00 do. 32 19 00 do. 19 §4 0O

6 57 oo Sum. | Sum - ‘117 57 00| Sum - g6 41 30[_Sum - 60 46 co

2 19 oo Mean. Mean - 39 19 col Mcan - 32 13 50| Mean - 20 15 20

12 59 W. too flow|Index error - — 2 3oilndex’etror — 2 oo |Index error 4 40/

2 31 59 true appar. |Neareft Timbs - 39 16 20 |{ Lower limb 32 11 50 | Lower imb 20 16 oo

time at the {hip whei the]® Semidiameter © 15 50 |{ Semidiameter r 14 53 /@ Semidiameter 15 50

obfervation was made. - | ¢ Semidiameter 14’ 45" | : 32 12 26 43 20 31 50

: Aug. of fem.inalt. 8 453 T iEye’saltordip Eye’s alt. ordip

Apparent centres 39 47 13| for 24 feet } 4 40 | for 24 feet } 440

‘ @ App.alt. 32 2z 3 1@ Appar.alt. 20 27 10

{szgf:;’b(}:]-élzliflx 5;1 g” Reduétions. ‘ Corre@ing Logarithms, !Dfo. of red.|D. ot cor. log.

Apparcot centtes 39 |

@ Apparent alt, 32 + 712" 4  gob

D Apparentalt, 20

Apparent centres 39 .
@ﬁltitudc inﬁ. Go' 21 4 5" 45" 4 1008 . — 87" + 102"
q Apparentalt, -, 32
Apparent centres 39
¢ App.alt. inc. 60 33 -+ 812" -+ 846 4 6o — GO
© Apparentalt. 20 .
App. cent. incr. 60’40

@® Apparentalt. 32 + 635" -+ 940 — 37 + 34
Apparentalt. 20 '

If 60 incr. of (& alt, ngcs—87 of a red. & 4 102 of a cor. log. odd min, of ® alt. gives red. — 39 & cor.log. 4 46
If 6o incr. of  alt. gives 4 6o of ared. & — 6o of a cor. log. odd min. of € alt. gives red. 4 22 & cor. log. — 22
If 6oiner. of ©@ & (cent. g~ 37 0f ared. & 4 34 Ofa cor, log. odd min. of @ & cen. g. red.— 29 & cor. log. 4 27

This is the reduétion and correding logarithm for the odd minutes of ¢ alt. © alt. and diftance  — 46 ~ 51
Tirft redution and correéting logarithm with their refpe@ive fines as above brought down 4+ 712 4 go6

This is the correction as far as pmﬂ‘ax 53’ ' - + 626 + 857
Excefs of @ parallax above 53" i« 1’9" its paralladtic log which muft be add;d to corr. ]og is - - - + 894

Sum of correding log. and paralladtic log. is 4 1851 its correfponding arcis = -~ - - 4 o 9 41751

"*I'his is the true correion of ® and ¢ centres from refradion and parallax - - - + 635
Apparent centres of @ and ¢ brought down - - - - 39 47 13
True apparent centres of @ and ( cleared from refra&ion and parallax - 395348
True app. centres of (@ and ¢ under head of noon at Greenwich per Naut. Alm. 39 41 29
Difference nf@ and € centres between Greenwich and the fhip - 12 19=t0 739"
¢ Diftance from ® in 3h or 180" 15 1° 20’ 47” which is - - - =to4847
Therefore-fay, As 4847" is to 180’ fo 738" is to 27’ 27" whlch added to head of noon, gives the true apparent
time at Greenwich to be - - - - - * + = oh 29 29" P. M.
True apparent time at the fhip as above - - - - 2 31 59 P. M.
Difference of time between Greenwich and the fhip - - z 4 32
Difference of time beiny 2h 4’ 22" whnch turned into degrees gives the longitude of the fhip when the obfervation

was made as per above time to be 31° 8’ 00" ¢alt, from the Royal Obiervator] of Greenwich in Great Britain,

1 Lxample



DETERMINING THE LONGITUDL AT SEA. 25

.Example VIIIL.

‘A Lunar obfervation made May 25th, 1792, by © welt of the €, and worked by
Mayer or Shepherd’s Aftronomical Tables:

J& Th 33'00"P.M.by W |Obs’d ® & ¢ near. limbs 49° 54 30" Lower limb 28° 34’ 00’|® Liowerlimb 26° 36’ 00"

At 1 3600 do. do. - 49 §5 30 do. 28 51 co " do. 26 21 00
At 1 39 0o do. do. - 49 5680 ~ do. 29 103 | = do. 26 5§ oo
| __4 4800 Sum. Sum - . 149 46 30| Sum - 86 35 30| Sum ~ 792 co
1 36 oo Mean. Mean - 49 55 30] Mean - 28 51 50| Mean - 26 20 40
5 4 W.too flow|Index error - . == 2 30|Index error — 2 oo |Index error 00
I 41 ,?.lgme appar. |Nearelt limbs - 49 53 0o |( Lowerlimb 28 49 50 |® Lowerlimb 26 20 40
time at the {hip when the@Sem{d{zlmeter 15 50 | Semidiameter 14 55 |© Semidiameter 15.50
obfervation was made. | ( Senxxgl{ame_ter 14 47"} . 4’5}5 29 4 45 26 36 30
Aug.offem.inalt. 8 § 722 |Eye’salt.ordip "7 |Eye’s alt. ordip gl
Apparent centres 50-23 45| for 25 feet 4 45| “for 22 feot 429

@ App.alt. 29 00 oo i@ Appar.alt. 26 32 2

( Horiz. parallax 54°16" .
Excefs above 53° 116 Reduétions.
Apparent centres 50 v - .
Q Apparent alt. 29 — 7’ 38" —~ 803
 Apparentalt. 26
Apparent centres  §0 )
© Altitude inc. 60’ 27 — 843" -— 750 + 65" — 53"
¢ Apparentalt.. 29 .

Apparent centres 50 , .
- 1€ App. alt. inc. 60’ 30 — 6' 57" — 840 — + 37
|© Apparentalt. _ 26 oL

App. cent. incr.60’ 51 : \
€ Apparentalt. 29 —_ sy . — %88 +19 | — 13
© Apparentalt. 26 ,

Corre&ing Logarithms. IDIff. of red. D. of cor. log.].

If 60 incr. of © alt. gives 4- 65 of ared. & — 53 of a cor. log, odd min. of © alt. gives red. + 35 & cor.]og. —_ 28
If 60 incr. of € alt. gives — 41 of ared. & 4 37 of u cor. log. odd min. of € alt. givesred. — o & cor.log. 4+ o
If 6oincr, of @ & C cent. g.4- 19 of a red. & — 15 of acor, log. odd min, of @ & cen. g.red. 4+ 8 & cor.log, — 6

"This is the redu&ion and éorre&ing: logarithm for the odd minutes of ¢ alt. © alt. and diftance 4 43 A — 34
Firft redudion and corre@ing logarithm with their refpetive fines as above brought down — 738 803
“This is the correion as far as ( parallax 53’ - - e 821 %69

Excefs of ¢ parallax above 53' is 1’ 16" its paralladtic log., which muft be added to corr. Tog.is - « - — 852
Sum of correding log. and parallaétic log. is — 1621 its correfponding arc is - - « — 013 —I62%

This is the true correétion of @ and ¢ centres from refra@ion and parallax - - -~ 834
‘ Apparent centres of ® and ¢ brought down - - - - 50 23 4§
True apparent centres of ) and ( cleared from refracion and parallax - 501§ 11
.T'rue app. centres of @ and ¢ under head of noon at Greenwich per Naut. Alm. 50 28 41
Difference of @ and € centres between Greenwich and the fhip - 13 30=to 810"
‘€ Diftance from ® in 3h or 180' is 10 27’ 7" whichis - . - - - =to4867
Therefore fay, As 4867” is to 180’ fo 810" is to 29’ 57" which being deduced from the head* of noon, or 1z
gives the true apparent time at Greenwich to be - - - Ith so° 3" AL M.
Time before noon at Greenwich - - - - - - - 29 57
"True apparent timé at the thip as above - - - - I 41 4 P.M.
Difference of time between Greenwich and the fhip - - z 11 1 )

Difference of time being 2h 11’ 1”7 which turned into degrees gives the longitude of the fhip when the obfervation
Was made as per above time to be 320 45° 15" ealt, from the Royal Obiervatory of Greenwich in Great Britain,

; * G Lxamplz

— -

* Or thus : Deduce 29" 57" from 24h and it gives 230 30" 3" the time from noon yeflerday, the 24tk ; from awbich take
22b, and it gives the time this morning at Greenwich ar above, 311h 30% 3" AL M. . , '
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Lxample IX.

A Lunar obfervation made June 213d, 1792, by © weft of the b, and worked by Mayer

or Shepherd’s Aftronomical Tables. .

At zh 35° co” P.M.byW.[Obs’d © &, ncar. limb. 42° "4/130l[¢ Lower limb 59°36’~56”'é~f3\75;li§113‘]?5 20/ 00"
1At4 39 oo do. ~do, - 42 5§ 30 do. 58 44 oo . do. 16 26 00
Arg 43 oo do, . do. - 42 6 30 do. 57 §8 00 do. 15 32 oo
13 §7 00 Sum. | Sum - 126 16 30| Sum - 176 18 oo| Sum - 49 19 oo;
4 39 oo Mean, Mean . 42 5 30| Mean - 58 46 oo‘ Mean - 16 26 20
3 4 W.tooflow. |Index error deduce ~— 2 30| (Semidiameter 15  4:Q® Semidiameter 15 47
4 42 ¢4 true apparventNearelt Timbs - 42 3 00 9 1 4] - 16 42 7

time at the {hip when the;® Semidiameter - 15 47 |Eyesalt. or dip Lyes alt. or dip
obfervation was made. | Semidiameter 14’ 51” for 24 feet 4400 ror 24 feet” § 4 4°

ey e 1 i e e
Aug. of femid. in alt. 13 5 4-‘( App.alt. - 58 56 24D App.alt. . 16 37 27
Apparent centres - 42 33 §1
€ Horiz. parallax 54'30"] + p4iaions
Excefs above §37is 1 30 ’
Apparent centres 42 . .
¢ Apparent alt, 58 + 30" 47" 4 271 S
{® Apparent alt. 16 . "
Apparent centres 42
© Altitude iner, 6017 - 429" 18" + 303 - — 8g" o 327
C Apparentalt, 58 ' )
Apparent centres. 42 ’
€ Alttude incr.60’ 59 4 31.17” + 202 4 30" — g"
@ Apparent alt. 16 . 3 ?
App. cent. incr. 60' 43 |
@ Apparent alt. 58 i 4+ 29’ 30" + 297 —_ + 26"
® Apparent alt. 16 ’ ,

Correcting Logarithms, |Diff. of red.|D. of cor. logs|.

If 6o iner, of @alt. gives;- 89" of ared. & 4 32 vf acorr. log, odd min. of @ alt. gives reduct. — 56 & corr. log. + 20
H 6o'iner. of € alt. gives 4 30 ofared. & — ¢ of‘ acorr. log. odd min.of ¢ alt, gives redudt. + 29 & corr. L,.g‘ —_—9
1 6o'inc.of O & D cen, g.—77 ofared. & 4 26 of acorr. log. odd min. of ©.& D cent. g red. —~4.4 & corr, leg, 415
"This is the redu&ion and corre@ing logarithm for the odd min. of ¢ »lt. © alt. and diftance  — 1 11 4 26
Yirft reduciion and correting logarithm with their refpeclive fines as above brought down + 3047 4 271

T'his is the corre@ion as far as parallux 53’ - - - - - _+.-29 36 ~+ 297
Exgels of ¢ parallax above 53is 1’ 30" its parallactic log which muft be added to corr. log. is . - + 778

Sum of correéting log. and paralla&ic log. is 4 1075 its correfponding arcis - - 4+ 45 F1078

This is the troe corretion of @ & ¢ centres from refraction and parallax - - -+ 30 21
Appar ent centres ol@ & ¢ brought down - - - T - 42 33 51 o
True apparent centres of @ & € cleared from refradion and purallax - 43 47{
h T'rue apparent certres of @ & (under head of roon «t Greenwich per Naut. Altn. 42 28 g5 - .
ifference of @ & ¢ centres between Greenwich and the thip - 24 43=to 1483"
¢ Diitance from D in 3nis 1° 21’ 47" whichis =~ - - - . s - =t0 4907
"Lherelore fay, As 4907" is to 180, {o 1483 is to 54’ 24", which being deduced from the head of neon, or 12b
gives the true apparert time at Greenwich tube ~ - - - - Tw oo <" ACM,
Tire before noon at Greenwich - - - - - . b4 <4
Trueapparent time at the fhip as above - - - - a4 2 4 P.M
Difference of time between Greenwich and the fhip - - 5 36 28

Difference of time being sh 36" 28”7 which turned-into dcgrees gives the longitude of the fhip when the ob-
fervation “was made as per above time to be 84° 7/ ocl eaft of the Royal Oblervaiory ot Gicenwich in
Great Britain, - ,

1,
Exampi®



DETERMINING THE LONGITUDE AT SEA, o 27

Exanz]j/e : X.

A Lunar obfervation made November r1th, 1702, by © eaft of the €, and worked by
Mayer or Shepherd’s Aftronomical Tables.

:

At 7h 100" A. M. by Watch[Obs’d dilt, of (o & € near. limbs 41°306' c0” "
At 7 4 00 do. do. - 41 35 ©o Centre of ¢ apparent ~y
|At 7 700 - do. 7 do. - 41 34 0o | altitude found by}49°3l oo"
21 I_:f“(io‘wSum. « | Sum - . 124 45 00 calculation
7 4 ©0 Mecan. Mcan - - 41 35 .00
2 .3 Watch to faft. Index error - . - — "2 30| N

~ % 1 g7 True appar. time|Ncarelt limbs . - 41 32 3o |Centre nf@qpmrcnt"

at the fhip when the vbfervation|® Semidiameter - - C16 }4 altitude found byS 20 40 23
was made. S 4 Semidiameter 15' 33" * calculation

' Augmen. of femid, in alt. 8 } 15 41 i
Horizontal parailax fr '
If‘.xicfs above ;3"is 574 1 Apparent centres R 42 4 2% |
Reduéhons. | Correéting logarithms. | Diff. of Redudion. | Diff. of Corre&ting Logar.

Apparont contres 42 ‘ ‘

¢ Apparent altitude 49 + 19" of + 480 ’ .

® Apparent altitude 20

Apparent centres 42 i ; ] .

® Alt.increrfed 60’ 21| < 17 45 4 510 — 84" +4 30

¢ Altitude - 49 '

Apparent centres 42 '

@ Alt. increaled 60’ 50| + 19 49- + 465 T 440 — 15

® Apparent altitude 20 :

App. centres mer, 60" 43 ’

¢ Apparent altitude 491 4 18 7 -+ 503 — 62 . + 23

O Auvarent aliitude 20 , ‘

If 6o incr. of @ alt. gives — 84 of aved. & 4- 30 of u corr. log. odd min.of @ alt, gives red, — §6 & corr. Ing, 4= 20
If Go'iner, of € alt. gives 4 g0 of ared. & — 15 of a corr, log odd min, of € alt. guves red. -} 21 & corr. ]()rr‘__. 8
1f 6o inc. of @ Ccent. g.—62 of n red. & 4 23 of acorr. log. odd min. of centres giv. red. — 4 & corr. h\g + 2

This is the redution and corre@ing logarrthm for the odd minutes of  alt. © alt. and diftance — 39 4 14
Firt redudtion and corre@ting logarithm with their refpective-fines as above brought down 4~ 19 9 -+ 480
T'his is the corre&ion as tar as ( p'u.a)ldx 53 ‘ - 4+ 18 30 - 494%
Lxcefs of @ parallax above 53’ is 4° 17 its pdrallaé‘nc log. \\luch mu{‘n be qdded to corr. fog.is - - - 350

Sum of corretting log, and paralladic log. is 4 844 its correfponding arc is . - + 117 4 8yt
This is the true corre@ion of @ and ¢ centres from refra@ion and parallax - - 4 19 4y
Apparent centres of @ and € brought down - - - - - 42 425
True apparent centres of @ and ¢ cleared from refradion and parallax 422412 3
T'rue apparent centres of () and ¢ under head of 15h at Greenwich - 4231 49
D flirence of @ and ¢ centres between Greenwich and the {hip - 7 377to 454"
« Diftance from @ in gh or 180 is 1h 30 8" which is - - - - - . - Ttosgul
Vherefore fiay, As 5408”7 is 1o 180 10 457" is to 15* 13" “huh l)cmq added to 15h iJlVC‘; the true appavent time
" at Greenwich from noon yeiterday to be 1sh 15 13/ which is to-d: ay . gh 15 13" A, M.
T'rue apparent time at the thip as above - - - - - 7 1 g7 A.M.
DifFerence of time between Greenwich and the fhip - - 3"7(» 44 which

"Tuarned into degrees gives the longitude of the (hip to be 56° 41" 00” Ealt from the I\oy.m) of Green-
wich in Gieat buum

Example
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Lxample XI.

A Lunar obfcrvatlon made November 213d, 1792, by ® wett of the ¢, and
worked by Mr Lyon s method lmprovcd e,

At 4h 200" P. M. by Watch|Obs’d dift of ® &  near. limbs xzo°46’ 30f|Centre of ¢ true altntude 22%7 o'

46 Watch too faft, - |Index error deduce - 2 30 |Correétion - — 51 g
| 4 1 14 True apparent time|Neareft limbs - - 120 44 oo |( Apparent altitude’ 21 56 0o
1 at the fhip. ® Semidiameter - . 16 16'|Centre of @ true alt.

¢ Scmidiameter - 15'42" 15 49 found by calculation} 35 28 0o

Corre&tion - o113

¢ Horizontal } ' 447 - |Augmen.of feid. inalt. 7
parallax 57 44 A ' .
pparent cen - - 121 16§ |(© Apparent altitude 35 29 13 |
Correétion of @ altitude - o° 1’ 13” P L. - 21901 P.L. - 21701
© Apparent centres - - 35 29 13 Cofine 99108 Co. tangent 10,1470 ,
1 Apparent centres ~ - 121 16 § Bine - 09,0318 Tangent = 10,2167

@ Apparent centre - 21 56 oo Co,fecant10,4277

2,44.04. P.L.for 1ftarc 39" 12,5338 = P. L. for

: : ~ 2darc 32
Corre&ion from refradtion is fum of 1ft and 2d arcs - - - - 1X1
Apparent centres brought down - - - - - 121 16§
' ' 121 1716
Correction from parallax is fum of 3d and 4th arcs - - - 49 57 °
120 29 19
Corre&ion from Table XIII, - - - - - 5
True apparent centres of @ and  cleared from refradtion and parallax 120 27 14
Table VIII. correttion of € alt. o°51’" 9" P.L - 0,5464 . PL . 0,5464
@ Apparent altitude - 21 56 oo Cofine 9,9674 Co..tangent 10,3950
| App. centres corr. fromrefrac. 121 17 16 Sine 90,9318 Tangent 10,2164 -
© True altitude - -+ 35 28 oo Co:fecant 10,2364 ‘
0,6820 P. L. for 3darc 37’ 261 1,1576 = P, L. for
v : 4tharc 12 31 .
Surh of 3d and 4th arcs - - - - - - 49 57
True apparent. certres cleared from refradion and parallax bronght down . - 120° 27" 14"
‘True apparent centres under head of 3h at Greenwich per Nautical Almanac - 121 3 53
Difference - .36 39 is
o =to 2199"
¢ Diltance from @ in 3hor 180’ is 1° 32’ 27" whxch is - =to 5547
Therefore fay, As 5547” is to 180" fo 2199” is to 1h 11’ 21” which bemg deduced from 3h leaves the true appa.
rent time at Greenwich to be - - - - - . . . .1h 431 39" P.M.
‘True apparent time at the fhip as above - - - - - - 4 14 P.M,
Difference of time between Greenwich and the fhip - - 35

Difference of time zh 12’ 35" which turned into degrees gives the longitude of thc ﬂup tobe 3 3 8’ 45" Laﬁ from
the Royal Obfervatory of Greenwich in Great Britain, -

1 . Example



DETERMINING THE LONGITUBE AT SEA. - ag

Lxample XH ’

A Lunar obfcrvubt'.on made Fcbrudry 27th, 1790, by * Pollux weft of the €, and
’ worked by l\l‘x)nr or Smphcrd s Aflrogomical Tables.

Y 7hs1'co” . M. b\ W OLs d;;:wc(mar himbs 31° 17 41" Alt. ¢ Lilimh 280 g3’ oo’k Limb - 24°12' 00"

13 54 W. too ﬂom adex error deduce — 145 [ndexeriorded.—. 2 oo [fadex err.ded 4+ 2 oo

T8 4 g4 true apyar. ’ ‘ 51 15 56 28 1 oo - 24 14 00,

tine ut the thip when theisk Semidiameter 0o {{ Semid. & avg, 16 38 Lk Semidiameter o0

¢ hiervation was niade. | { Sumidiameter 16 "o"} 16 28 28 17 38 24 14 ‘o0

‘ Aug.of fem.inalt, 8 Eye’s alt.or qip’ E) salt ordip . o’

for 24 feet 4 4% for a2z feet 4
z\; prent centres 31 32 34}({ TApp.alt, 28 12 83 i* Appar. ait. 24 9 20
( Horiz. Pm‘n”‘ 6" 3 Redudtions, Correéting Liogarithms, IDIfE, of red.[D. of cor. log.
Al xeefs above 537 1+ '

O pparent centres 31 ‘ [ . . .
¢ Apparent alt, 2& + 0 39" . - 1887

% Apparent alt. Correfpond.arc 4 7

t\pp'xrem diftance 31
%} Altitude inc. 60’ 25
“1q Apparentalt, = 28

\
Apparent d: 1{'\mc 31 |
|

‘ -— 1732 : " -
— 1 oo 3 %
A Correfpond. arc'— 10 173971 . T

’ " : — 1410 5 o
t\pp d\ﬁ incr.6o' 32 ]
¢ Apparentale, 28
% Apparentalt. 24

K}

ST S| -
+ o4 . Corrcfpond. arc - 2 °25 - 5

1160 incr. of ¥ alt, gives — 139" of a IEd & — 17.0f a cor. arc odd min, of % alt. gives red. — 16 & cor. arc — 3
fGomcr of € alt. gives 4 1 21 of aved. & 4 14 of a cor. arc odd min. of ¢ alt. gives red. 4 78 & gor. are + 14
1 Goiner, of & cent. g— 25of ared. & — § of'mcor arc odd min, of % & ¢ cen. g. red: —Ig&cox are — 3

'I'his’is the redu@ion and corredting arc for the odd minutes of ¢ alt. % alt. and dift. .4 o049 48
Pirft redution and corredting arc with their réfpactive fines as above brought down 4 039 _+1

"T'his is the correction as faras € parallax §3’ . - . - + 128 Fagare='ts .
logo4 1556
Tixcefs of @ paral. above 53" is 7’ 35" its po.ral log. which mult be added to corr.log.is - = - - 4 94
Sum of corredling log. and parallatic log. is — 2806 its correfponding arcis - 4 o1z -, 42030
Jlns is the true corre@ion of % and ( centres from refradion and parallax = 4 140 '
Apparent centres of X and ¢ Qnoughr. down - - - 313234 gz '«;4.

True centres of % and ( cleared from refradtion and parallix . - 31 3
"Truc centres of % and € under head of gh at Greenwich per Na. Alm. 32 6 18

Difference of * 'md € centres between Greenwich and the ﬂnp — 32 4 Tt0 1924

. Diftance from 3} in 3h or 180’ is 1° 42" 27" which is - - - =to 6147
‘herefore fay, As 6147" is to 180’ {0 is 1924” to 56’ 20" which being deduced from gh gives the true apparent
time ut Greenwich to be . . - - - .. -~ 8h 3 40" P. M.
"True apparent time at the fhip ag above - - - « . 8, 8. 4 54 P. M.
Difference of time betweén Greenwich and the thip - - 11 14

Difference of time being oh x’yg” which turned into degrees gives the longitude of the fhip when the obfervation
“'M made as per apove Hm? to b2 28’ 20" ealt, from the Royval Obfervatory of Greenmch in Great Britain.

11 .z:m.m ‘



2 LUNAR OBSERVATIONS FOR

Esample X1

A Lupar obfervation made April:14th; 704, by % Regulus wc& of the €; and worked
by Maycr or: Shepherd’s Aftronomical Tables.

At 8h15 ‘oo” P. M. by Watch ()bs’d ditk. of % & ( tiear. lrmbs 42 27" 30" Ccmre (,f ‘ Aﬁ, afeﬁ; -
5. Wdtcb to faf. - }Index error . 3 00| *altitddd found By} 349.22" 00"
T 81 n 55 #T'rus appar., timeNearelt Timps .- - 42 2430 calcul mon

at the fhip when the obfcrvatlox ¥ Semidiameter - - 00 R !
‘was made. ;“ L 1€.-Semidiameter; . 14' 48" . Ccntre of*appan.nt )

Lo F g e - {Augmen, o offcmxd inak. ¢ 457 altitude found by} 66 10 00
f Horizontalt‘fparedlax '54.’«17” Apparent centres - 4.2 39 z7 - calculation.,
Lxeels above 53" is 417 . L ] , 1 ‘
e T %} Reduétions, ” - |Correcling logarithms.] Diff. of Red. | Diff. of Cor. Log. {

Apparent centres

@ Apparent altitude 3
3 Apparent altitude 6
{Apparent centres ‘ ‘ , T
1% App. alt. increafed 60’ 67 — 38 52 C 12§ 433" e 6

2
4 — 38 19! — 131
6

(_Apparent ultitude 34 . ‘ .
‘| Apparent ceatres 42 ‘ .
(¢ App. alt. increafed 60 35 - w— 37 31 — 139 - —48 48

Ik Apparent altitude 66
|App. centres incr. 60’ 43, ‘ . ‘ ,

 Apparent altitude .34 . — 28 2 —13z7 | —1y | + r
sk Apparent altitude 66 i} : S

I 60'incr. of  alt. gives o 33 of ared. & — 6 of'a corr, log. odd mm.of* alt glves red. i § & corr log. — 1
If 6o incr. of  alt. gives =~48:0f ared. & 4 8 of 4 corr. log. odd mity of ¢ alt. gives red. ~ 17 & corr. log, 4 3
If 6o inc, of % & Qcent,g~—17 of aved. & + 1 of a'corr. log. add min. ofcem:res glv, red.'«— 12 & corr. log + 1

This is the rcdué‘hon andcortedting logarithm for the odd minutes of q alt. % alt. a-nd d1ﬂaru.e —24 % ¥
Firft. redu&mn and corredting logarithm with their refpe:fhve fines as above brought down — 38 19 — 131

Thié is the porretion as far as q parallax [1% — 3755 — 132
. Ficefs-of ¢ parallax above 53" 1874 ‘19" its parallaaxc log. whlch mu(’c be added to corr, log is - -. — 840
v—SBm Of cotrelting dog. and paralladtic log.'is — 48 its-correfponding arc is . - — 59 —g78
“This is the e ccm*eétuon of % and ( centres frof refraction and parallax - e — 38 52 ‘
‘i Apparent centres of* and ¢ broughtdown -~ "' . - el e g2 3927
True, apparent centres of % and € cleared from refradion and parallax -~ 42700 35
‘True apparent centres of % and ¢ under head of 12liat'Greenwich per Nn. AL 41 4026
D.ffcrence of * and - centres between Greenwich and'tlie ﬂnp <7 20 g=torzog”
€ Dxf’cance from i 3hor 180"is 1° 29! 26" which is - e T 366
“Therefore fay, As 5366” is to 180/ fo 1209" is'to 40’ 33/ which bemg 'ldded to 1zh lhe héad under which the
Greenwich time was found makes the npparent time at Greenwich 12 40" z3for ~ " oh 46’ 33" A M
‘Apparent time at the fhip 8h 11/ 55 P. M. which from midnight is" - 5 48 5

Dlﬁ'crencc of time between Greenwich and the fhip -~ - {728 38

Difference of time being 4b 28’ 38’ which tumed into degrees gwas the Jongitude of the flip when the obferva-
tion was made as per above time to be 67° ¢’ 30" Weft from the Royal Qbfervatory of Gregnwich in Great Britain.

Example



DETERMINING THE LONGITUDE AT SEA. o

Example X1V,

A Lunar obfervation made. April 16th, 1794, by * Antares eaft of the ¢, and workéd
by Mayer or Shepherd’s Aftronoinical Tables. .

l

At 4h 31’ 00", A. M, by Watch Obs’d dift. of % & (near. limb, 30° 49 307 Centre of ¢ a;;yaxjent}
| - ¢ 17027 oc"

\

8 .34 Watch too flow. |Index error = - . = = 3004 ghitude found by
439 34 True apparent timeNeareft limbs - = 3046 30| . calculation
at the {hip when the obfervation sk Semidiameter - - oo | L ; :
was made, . ¢ . iQ Semidiamecter - 14 59‘”} = Centre of % apparent
o ’Augmen. offemid.inalt. 6 § 15 3 | “altitude found by} 20 16 oo
‘ ?Apparent centres R LU TEE -caleulation | I
1, ” ’ # . E N
€ Horiz. parallax 54'56 1 Redudtions. + | Corredting Logarithms. |Diff. of red.|D. of cor. logs

Excefsabove 53¢is 1 56
Apparent centres  31° ) v o
€ Apparent alt, 17 — 8" 16" — 824
% Apparentalt. 20 : )
|Apparent centrés 31 .
% App.alt.incr. 60’ 21
C Apparentalt. 17
Apparent centres 31 | S j ; ; -
€ App. altiincr.6o' 18 . — 6 49! — 913 — 87" + 89"
% Apparent alt. 20 ° : ‘ ! - >

App. cent. incr, 60' 32 : ,, N

Q Apparent alt, 17 . vu = 81260 ) o == 819 4 oo —_ g%
%k Apparentalt. 20 ; . | - )

l -

9' 56" —735 | 400" | —8g"

If 60 incr. of %k alt. gives‘—i- ;éé'; qo.f 5 red; ~&4~89de acorr. log od&min; of % alt. gives redud, 4- 27 & corr, log. — 2;
If 60 incr. of € alt. gives — 87 of ared. & 4 89 of a rorr. log. odd min. of € alt. gives redudt. ~39 & corr. log, 4 40
If6o'inc.of x & Dcen. g, 4- 00 of ared. & ~ .5 of acorr.log. odd min. of % & Dcent: g. red. - 00 & corr,log.'—o0 .

This is the redudtion and corredting logarithm for the odd min. of . alt. x alt. and.ditance - . w12 14 !6!‘?
Firft redu@ion and corre®ing logarithm with their refpecive fines as above Lroyght down -: == 8.16' =~ 824

This is the correcion as far as ¢ parallax 53’ - - STy p e s i 8g T840
Excefs of ¢ parallax above 53’ is 1/ §6” its paralladtic log which mauft be added to.corr, logy is . = i, 19 % wes ‘668
Sum of correding log. and paralla&ic log. is ~— 1508 its correfponding arcis- .= - e 11X ] SO
This is the true corre@ion of % & ¢ centres from refra&ion and parallax - . Lk 2 T
. Apparent centres of % & ¢ brought down G w e e e 8101350
. True apparent centres of % & ( cleared from refraction and parallax . = - 3058 14
+. 'Truegpparent.centres of 3 & {under head of 21h at Greenwich per Naut, Alm. 31 - 4 21
.. Difference.of % &  centres between Greenwich and the fhip - 1 7=to 667"
¢ Dilancefrom X in ghor 180"is 1° 26' 37" whichis - = . . -y . - =St sIg7
"I'herclore; fay, : As §197” 15,10 180", fo 667" is to 23" 6%, which added to 21h. the head under which the Green.
wich time was {ound, makes the apparent time at Greenwich 21h 23’ 6" or - gh 23 6" A.M.
“Lrue apparent time at the fhip as above - . - . 4 39 34 AM
Difference of time between Greenwichand thethip -~ - . . 4 43 32

Difference of time being 4h 43 82" which turned into degrees gives the longitude of the fhip when the ob-
fervation was made as per above time to be- 70° 53’ oof welt of the Royal Obfervatory of Greenwich in

Great Britain. .

APPENDIX,
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PHILADLLPHIA, Fune zgd; 1704
SIR, o i

AS I confider ‘the mafting of our frigates as of the utmoft im-
portance to their failing, working, and general eafe and management at fea, T
have herewith annexed proportions calculated from a fyftem I formed fome yegrs
ago ; and although I believe thefe _proportions. ‘would be approved of by com-
petent judges of the fubje® in Europe, yet T with the moft experienced fea-oﬂicers
of fLill here, or other ingenious perfons, who have been at fea, to “be confulted
before they are adopted : I mention fea-officers, &c, becavfe it is almoft impoflible
that. any other defcription of men, who have not had an opportumty “of being
often at {ea, can form a proper judgment on this important. {ubjeé; as the com~
plete mafting of a thip muft be guided by nice: obfcrvatlon, expencncc, and judg-
anent, accompamcd with fomc degree of philofophy.

- 1 have the honour to be,
SIR,

Your moft obedient

(Copy.) And very humblé fervant,

THOMAS TRUXTUN.

Hon. GENERaL Knox,
Secrctary of War, &c. &c. §



it A PPEDNDTIZX

R EM A R K S

A S the extreme breadth of beam of a (hip is proportioned to the length of
hcr keel fo are the length of her mafts and yards calculated to that breadth ; but
as the formation of all veflels’ bodies differ accordmg to the purpofe for which
:thcy are mtended, it is abfo]ute]y neceffary to yary in the mode of calculating the
dxmcnﬁons of the fpars, accordmg to the conftruétion of the body.

" The diameter of all fpars here, under the denomination 6f mafls, are intended to
"be one inch in the partuers to every three fect in length ; and that of the yards one
inch in the flings to four and three quarters feet of the whole length, the mizen-
maft exccptcd, which from its being made the fame length of the fore-malt, on ac-
count of carrying a large boom, mizen, or fpanker, the fize is reduced to one inch
in the partners, to every four feet of the whole length ; and the bow-{prit in the
Ded is fixed of the fame fize as the foremaft in the partners.

. In calculating the diameter of pole-mafts, fuch as a ‘pole mizen-top-maft, or pole
top- gwllanti‘ma{’c the length of the pole is dcdu&cd and the remainder being the
: kngth of tbe maft from the heel to the hound is divided by thrcc, to give its dia-

meter in mchcs in thc cap.

- As the breadth of beam, length of main-maft and main-yard, is here given as the
bafis of all proportions for the other fpars, to find the length of the main-maft I
take twice the breadth of the beam, and one-fixth of the fum, and add them toge- -
thcr and to find the length of the main yard, I take twice the breadth of the beam.
The {tuddmg-faxl b;ooms and yard$, &c. not mentioned here, are calculated and re-
gulated by thc,‘ufuiﬂ'l mode. - The fame principle of mafting will anfwer for fhips
of the linc, only thh them ag'r,cfpe& muft be had to their additional depth.

Here



A PPENDTIX i

Here follows the calculation of the mafls, yards, and [pars of a Frxgatc of
44 guns, of the followmg dimenfions, viz.

‘145 feet keel, f’craight rabbet ; extreme breadth of beam 43 fcct 6 inches ; depth
of hold 14 feet 3 inches; dcpth betwccn decks G feet 3 mchcs ; and the waift
7 feet ; otherwife in proportlon

Extreme breadth of beam - Feet 43 6
Multiply by = - - 2

This the length of the main-yard - 87

Add one-fixth of this fum - - i4 6

The length of main-maft .~ - 101 6
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General: proportions of Majts; Spars, €. for a Frigate built for War of 44 guns.

135 |

T T : ) ; SO s T R S 2 BE lFECt lInChl ) R | Feet. o Inch.
Mam -ma ”the wbo}e lengthﬁ(' 5 calculated p'xge 3) - . -l ' e =% <= | 101 | 6 | Head'outoffame | 131 |Diameter| 34
‘One-thirteenth dedud fromth in.maft, and the remamder*xs the uholc lengt of the forc.maﬂ: S I I X (Rt I B R I 5 S 3T
Mizep-maft the fame length of:the forﬂ-ma& - . - St - 22| 93] 8 G IE I >IN S 233
Main-yard the whole length (as calculated page 3) . : e B - - 87 | | Armsodtoffame 4% 18
Oune-twentienth” dedu& frou: mam‘yard and the remainder 1s'the wl‘ele ler'"th of the fore—yard .. T 821 -8 T " £ ‘ t g
Crofsjack-yard cne.quarter {horter than the f@re-}qrd e . ~ e .- & - = 62| SRR R U N SO E 13
Bow-{prit 6ne-third fhorter thef the foresmatt T I B I S P S 62| 6 N : 31
Jibb-boom one-quarter {horterthan the ho“.fpnt ‘;& ce TR T B Gy |7 ORISR R o 151
TThree fiths the length of the main-maft is the mam-top-ma[t B A TR e - 6ol 9 Head out of fame =1 8% : 201
One-twertieth dedud from main-tep-matft, and the rem: ainder 1s the fore. top-ma& [T T - ] %71 8 - = o) 8l T g
Two-thirds of the mizen-maft is the pole mizen-top-maft - T SR - - - 4762 4 R I L 4
Four-fifths of the main- tep-maft is the main- top-gallant-maft - =~ - - - De . - 481 8 - T 16 : Iz
F ur-fifths of the fore-top-maft is the fore-top-gallant-mat - - - - e . - 45 - -, 16 C 1o
D'Herence between one-third and owe-fourth taken from the muin-yard, gives the mai: 1-top-f il yard . - 611 7| Armeoutoffame | § L
Difersrce between one-third and one-fourth taken from the main-top-fail-yard, nges‘the mam-t{}p gaﬂant«yard 1 43 8 - - 2 9
Ome-fourth taken from the main-top- gzllmt—) ard, gives the main-royal-yard % 2 - - 32 | 10, - - il 7
D ‘fference between one-third and one-fourth taken from the fore-yard, gives the fgr&top-f" ll-yard‘* - e 581 7 & - = 5 12
Ditlerence between one-third and cne-fourth taken from the fore-top-fail-yard, gives the forb-top gallant-yard 31 7 - - 12 3
One fourth taken from the fore-top- gallaut-yar(? gives the foreroyal vard = - - - PSR B O B - - 4+ 1 3
Difference between one-third and one-fourth taken from croﬁ-_pck-) ard, gives the mlzen-mp-fad yard - 43 11 - - 3% 3t
Difference between one-third and one-fourth taken from mizen-top-fail-y ard, gives the mlzentop gdlant,yard b o312 N - 1l 63
Mizen-gaff, the length of the mizen top-failiyard - - - : 5 - 43 | 11 - - - :
Mizen or fpanker-borm, once and one-third the length of th~ mizen-gaff - - - = 8817 - = = 7. 12l
Enfign-ftaff one-fourth fherter than mizentop-failtyard - - - - T R E -

Jack-ftaff one half the length of the enfign-ftaff - - - - : R S I L3 A -

Ori€ half and one-twentieth of the beam isthe width of main-top - - s e D e e e 24

One half the beam is the width of the fore-top - - - - - e e e et el 21 9 -

Two-ttirds the width of the main-top is the mizen top - - - - - o=l . ;l v z . 16 o

The fprit-fail-yard the fame as the fore-.op fail- vard and the fprh-fad top-fall-yard the fame as
the forc—top gallant»ya_rd
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Of Mé/?—&equ and Yard-amnszn ;-Men OfWar

rl AKE the depth of wailt, and the depth between decks, ofa fng'\te, for thc
lcngth of thc mam and forc-mqﬂ heads and. thrce-fourths of the mam-maﬁ-head for the head
of the mxzen—maﬁ or you may take the fourth of the Iength of each top-maft (leaving out the
pole of the mlzen-top-maf‘r) for their refpective lower-maft-heads ; (the former method will only
anfwcr for frigates, but the latter for all forts of fhips*.).

Four-ﬁfthe. of the mxzcn-maﬂ head, for main and fc§htop-mnﬁ heads (or one-feventh of the
" length of fiid top-mafts.) -

One-third of the lcngth of the pole mnzcn-top-maﬂ and pole-top-gallant—nmﬂs, for their re-
fpc&wc heads. | A

‘One-third of the mam-maﬁ head for the main and fore-y'u'd arms (or onc-twcntxeth of the
length of faid yards for each arm.) :

Oftie-third of mizen-malt head for crofs-_;ack yard arms (or onc-cnghtecnth of the ﬁud yard for
each arm.) |

One half of mwen~maﬂ head for mam and forc-top—faxl y"nd arms (or one-twclfth of the {‘aui

, ywrds “for each 1rm)

Mizen-top-fail yard arms the fame as crofs-ymk yard arms. ' :

Main and fore-top-gallant~)'4rd arms are two-thirds of 1 the mxzen—top-faxl yard arms.

szen-top-gallant ya,rd arms, and mam and forc-roy'tl yard arms one-fourth tharter than maiw
and fore-top- gallant yqrd arms.)

In a line-of-battle fhip take the depth of wax}‘t 5 and half the depth of waxf‘t w:th ;l‘e depth
between the next dccks, for. the length of xmm and fore-maﬂ beads; or you may take one-
fourth of the length of each top-maﬁ as above-mcntloned for their refpeétive lower-maft
heads, and then calculate the reﬁ per the 1bovc rule.

i Py
Poees co i

of placiﬂg of Mcﬁs z’n‘Men (_)fWar

TA KT one-feventh of the gun deck from the rabbet of the apron, and let that
be the centre of the. forc-maft, in all fhips properly built for war, of a fharp conftruttion; but
fhips built with a full harpin,.or of a great length, take one-cighth of the gun-deck inftead of
one-feventh,

Take one-fixth of the gun-deck from the rabbet of the poft, and let that be the centre of the
mizen-maft for a fhip built for war, of fixty feet keel, {traight rabbet; and as the main-maft is
carried proportionably farther aft in larger ﬂups, the mxzen-ma[t fhould be camcd aft in the fame

b , ratio.

* The Europeans take generally a proporhou of the lower-m afl for their refpeftive heads ; but that is by ne
mmns a good mode, as fome thips bury much more of their lower* ‘mafts than others,

“The depth of waift, and depth between decks, however, Leing nearly proportionate in frigates and men of war,
purpolely built for that fort of fervice, the method here mentioned, from thofe depths, may be taken with much
more propriéty than any proportion of the lower ‘mafts ; but us the top-mafts of fhips are in a great mealure fup.
ported by the lower-maft heads, the proportion of the top-maft is a rule that will always anfwer: but here isa
choice of two methods, which may be taken acgording to circumftances, or the judgment of thofe who undertake
the mafting of thips. :



Vi 4PPENDIK

‘ratio. In {hips of fixty feet keel, ftraight rabbet, placethe centre of the main-maft abaft. the
centre of the kee] for ﬂralgbt rabbet,. fquared p to-the-gun deck thlrty mchcg, and (n all other
thips pmpc;-ly buxl{ for sar in the fame proportion’; as per example: -~
Suppofe I want to know the proper ;place for ‘the centre of the main-maft of one of our 44
“gun frigates—I proceed thus: If ‘6o feet 'by the 'keel give 30 inches, what will 145 feet, the
'»length of keel, . {traight rabbet, of our 44 ] nge? N Anf. 6 feet gud one-half inch,
: Agam Suppoﬁa Fwant to imow on the faime’ prmcxp]es the Place f‘or the main-maft of one of
our 36 gun’ ﬁ'xgates 5 Efay, As 8o feet i is to 30’ mches, fo'I find 136 feet, the Iength of }gee]i
ftraight rabbit;iof our 36 gun frigates, is'to ﬁVe feet elght mches, the prcr place for the centre
of the main-maf}, 4bafrthe centré of the kéel.* '

Suppofe I want o know the proper placc for the centre of thc mam-ma& of a 74 gun ﬂnp
of’ 147 feet kcel ﬁraight rabbet 3 T find: chat a8 66 feet Keel is to 3o mghes, fo 147 £¢et i to 6 fect,
one inch and an half.
© HereT'muft rem'xrk that it {5 niot maﬁy years ﬁnce it was a cuﬁom among the marmme nanons
of Europe to place the main-maft of a fhxp on or about the centre of the kel Dbat tha; method
is now dniverfully éxpléded; ot FeafhE well kKnown to every gopd ﬁea gﬂ‘icer. """""

The place of the mizen-maft for the 44 gun fngates is found by tbe before-mcthoped metbs)d,
inthe f@l!owmgm‘iﬁncr, vizg. '

Length of the gun-deck (which is underﬁood here to be the upper dgck, with t the hpe of gyns
foré and aft} s 455 fer 5 onc-lixtli of which from therabbet to the ftern poft, is 29 feet 2 ] mcheS.

Centre of the mam~maﬂ of the 44 gua frxgates, fo,und as abovc, Is 6 cet and qne half inch;

{ach as our 44 gun fngatcs, thatt’ 1t is in’ one of 6o fc.et kec;l as aforef'axd Now dedu& th19 3
feet, 6 inches and a half from 29 feet 2 inches, the on;-ﬁ:;th of t}xe gun—dcck a8 gbove, and the
remaindet fo'75 feet, mchcs and a half the trhe place for t}-ne center of the mlzen-maﬁ from
before the rabibet of the ﬁern po(’c of our 44 gup frlggtcs and j m the fw.me manger calcul;\te the
. plaée for the centre of the mxzen-maﬂ: for all other fhlps of war.

The length of the gun-deck of the 36 ‘gun'frigites being 163 feet y mchcs by the dmught, by
‘the above rule the centre of the mizen-maft fhould be placed before the rabbet of the ftern-poft,
24 feet 1inch on the gun-deck ; and the ceatre of the fore-maft of thofe frigates 20 feet, g inches
and a half abaft the rabhet of thg 3pren, on faid’ dg:q: 3 and ip the A4 ﬁqn fngages,. the gun.deck
being 175 feet by thc draught, the centre of the fore-maft will he, by the above rule, 21 feet, 10
inches and a half abaft the rabbet of the apron.

&

-~

Of the Rake of Mafs, &c.

-

THE bowfprit-to fteeve one foot two inches to every three feet in length.
"The fore-malt to rake aft one-eighth of an inch to every three feet in length,
The m'un-mq& to rake aft Qne—half inch to every three fect in length
 The miizen-malk to rake aft .ong inch toevery thrpc feet in length.

4+ DIMEN-



A PPENDIZXK vii

DIMENSIONS of the Mqfis, Yards, and Spars of a Frigate of 36 guns;
whofe length of keel is 136 feet—extreme breadth of beam 40 fCCt—-dcpth
of hold 13 feet—depth between decks 6 feet—and wailt 6 fect 9 inches, and
otherwife in proportion : calculated hom thc prmmplcs laid down in the fore-
gonm fheets.

!

[ Feet. [Inch| | Feet. | lach.
Main-malt the whole length - - - - | v3| 4| Head| 12} [Diameter| 31t
Foreematt - - do. - - - - {86 2 - |12l 28;
Mizen-maft do. - - .« - - 86} 2. - B 21t
Muain yard do. - - - - -1 80| - {Arms - 1y
Tore yard do. SR B 18 RS RS ) S g6
Crofs-jack yard . do. - - - - -t g7 - 3% 12
Bow-{prit do, - - - - - 59 6 - A 28;
Jibb borm do. - - . . 43| 2 - - T 14,:,
Main top-maft do. . - - -] 567 - | Head X ’ “18:
TFore top-maft do. - - - - - 53 - - LA : I7§~
Mizen top-maflt do. - - - 571 4 - 19 13
Mdin-to;)-gal]zmt—maﬂ do. - - - - . 44 8 - 15 10
TForetop-gullant-miaft do, - - - . 421 7 - s 91
Main-top-fail yard do. - - - 56 8 - 4} 12 b
Main-top-gallant yard do, - - - - 40 | 2 - 2 8y
Main-roy: :1 yard  do. - - - - - 30 2 - b i3
Fore-top-fail yard — do. - - - - -l 53110 - 43 1y
Fore.top-gallant yard do. - . - - <tos8 | 2 - 2 7
Foreroyal yard do, - - - - - 28 | § - 44 6
Mizen-top-fail yard do. e - -l g0 4 - 3 8
ilizen top-oa lunt yi wd do. RS - b i - S 9 6
Miven- mﬂ - da. - - - - qe 4 - oo 81
Smmkc,r-hmm do. - - - - - 3, - - it
Fa fion-Qad < T des - - - gg’ S; ‘ '
Jack-fraff - do. I IR E R
Width of main-top  do, - - - - 22 - :

Do forestop,  do, - - - - 20 - ’
1).) mizen-tap, do, - - - - 130 8§ S

N. B T have obferved Dbefore, that it is neceflary to vary -the fize and di-
menfions of mafls, according to the formatiotr of the body, or the purpofe the
thip is intended for.  And 1 may add wlfo, tharin mcrd);mt-ihips, ‘according to
the number of hands to be employed on board them, in any particular fervice.
The foresoing caleulation being intended only for fhips conftrudted and built for

war, the mufter may cofily make the neceflary variawions for other veflels

In forming this fyllem of mafting, I have made the extreme breadth of beam
the great bafis of caleulation, as it is by the breadih of beam that we are to mea-
furc or to judge what quantity-of weight and preflure athip will bear, from her
mafts, fails, and rigying alofz, without reclining, fo as to drag a pavt of her upper
works through the water; for if a fhip from<this, or any other caufe, docs net
il on that fine bottom which the artft has taken fo much pains to conftru&,

his labour is loft, and his intention deftroyed.
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. One propomon (the brcadth of beam) of the hull being taken to find the length
fpf thc mam—maﬁ and main- yard as I have fthown, another part may as properly

kf,b’ﬂ f;ken to propornon the maft-heads, &c. I have therefore brought forward

‘jf'thc_*dcpth of Wmﬂ; and the dcpth bctwccn decks for this purpofe; which1 think
_“mll anfwcr as a better proportlon than one -fourth of the length of ‘the top-maft:
for i it mufl bc obfcrvcd rhat there arc inconveniences attending mift-heads, being
too long as well as thexr bcmg too thort. IIowever, if. one-fourth of the whole
l]cngth of the t0p- maﬁ as I have bcforc ‘mentioned, is taken for the lower mafts

ffhcads, 1t.}i§ull makc but httlc dxﬂ”ercnce from the ﬁr{t method ; as per cxample. By

thc ﬁrf’c mcthod thc 44 gun ﬂnps main and fore-maft hcads are 13 feet 4 mches,

_‘forc-m'zﬂ head to bc of thc fame lenfrth as the main- maﬂ: head), and by the fccond
."‘method thc mam-maﬁ he'ld would be 15 feet 2 inches and a quarter ; difference
%z mchcs and a quarter ; and the forc-maﬁ head 14 feet 5 inches; difference from
“the ﬁrﬂ: mcthod 13 mchcs. o ’ '

Thc pofc—m;zcn top-m1ﬁ the whole Icnmh is 62 feet 4 mchcs. I dedu&the pole

mrs

21 fect thercfrom, aml thc remainder ‘being 41 feet 4 inches, is the length of the

mwcn -top glaﬁ from heel to hound 3 one-fourth of which is 10 feet 4 inches, for
thc head of the m1zcn-maﬁ ; and by the firft mcthod, the head of the mizen-maft

is' 10 fect; ;dlifcrcnce 4~1nchcs.,

R SRR

Thc polc main- -top- -gallant-maft the wxolc ]uwth 15 48 feet 8 inches. I dedod
the polc 16. fect, and the remainder being 32 feet 8 inches, is the length of the
'mam top galhnt-maft from heel to hound ; one-fourth of which is 8 feet 2 mches,
for thc head of the main-top-maft ; and by the firlt method, the head of the main-

v

top-ma(‘t is 8 fecc H dxﬂ’crcncc 2 inches only
‘if'l'he_'f'o‘i'cé-top"-‘maﬁ head calculated in thie fame way, would give but litde differ-
‘~cﬁéc{“alfo' f'r'bm the firlt method.  In fa&, cither of thefe methods of finding the
lcngthé’of maft-heads will anfwer very well, as their difference is too trifling 10
be of any confcqu ence. o
’Ihc only trac my of mafting a fhip, is by her own dimenfions, and not at ran-
dom, as merchantmen moftly are @ and with refpec to yards, Lam clearly of opinion,
that the fhips of war of all nadons carry too fquare yards, for the following reafons,
1ft, Where a'thip of this {:rt is going by the wind, and her yards braced up, you
will find in general that the after part of her fails becomes a back fall ; cenfequently
' ’ “inftead
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- inftead of increafing the velocity, as is intended, they caufe a counter aion. zdly,
By a fhip having too fquare yards, the unneceflary and additional weight tends to
make them crank, or lay down more than they otherwife would. 3dly, With yards
too fquare, the ftay-fails between the mafts are rendered ufelefs. Whereas fhips

~ with moderate yards, having their mafs properly extended, in the manner I have

ftated, may not only carry their ftay-fuils to advantage, when clofe hauled, but
they will hold up their fides to the breeze; by which means their velocity muft
naturally be increafed. 1 have often noticed the difproportion of our former fri
gates’ mafts and yards, and lamented the' want of fome good general fyftem of maft-
ing in this country, and of our never having got the proper rules by which the

Trench and Englifh maft their {hips of war : but thofe nations are very tenacious

of communicating any fort of improvements that they make in naval archite&ure,

particularly fuch are approved of by the heads of their naval departments.

By many drawings which T have made at my leifure when at fea, I at Iaft fixed
on the principles now laid down, as the beft T could devife; and if they thould.
accord with the judgment of others, who are compctent to an opinion on the

fubje&, I fhall be extremely happy. »

T T

TIHE ENDL.
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A

SHORT ACCOUNT
OF THE
Several General Duties of Officers,
OF SHIPS OF WAR;

FROM AN ADMIRAL, DOWN T0 THE MOST INFERIOR OFFICER.

Placed on the Books of the Navy, according to the Britih Regulations.

[

ARRANGED WITH ADDITIONS, &,

\

B 3y Thomas Truxtun.

INTRODUCTION.

BY the a&t of Congrefs for providing a Naval Armament, there are neither
quarter-maflers, a boatfwain’s yeoman, nor feveral other petty officers (abfolutely neceffary)
mentioned ; which, if not provided by an amendment of the faid act, fhould be mndc out of the
different fhips’ crews, to act nominally.

In the eftablifiment of our young navy, the moft fkilful and experienced among us muft
_acknowledge, that recourfe for precedents and examples, to fome maritime European nation,
in very many points, will be found highly neceffary, to fecure a good organization of it; and
as our cuftoms add manners in the fea fervice are very fimilar to thofe of the Englith, under
whom many of us reccived our nautical education, Ihave felected from their fyftem the general ont-
lines of duty for all defcriptions of officers, in a fhip of war, with fuch additions and alterations as -
1 found necefliry to make: And notwithftanding the prejudice that exifts in our nation againft the
Britith government, for their fpoliations and many unprovoked crueltics exhibited on our citi-
zens, yet I think none can be fo much fo, as not to acknowledge them, at this time, the firft
maritime power ot the g globe, with refpet to naval tactics, dl(uplmL, and the general manage-
ment of {hips of war; they are therefore a proper example for us to imitate in our infancy, in
all thofe points of duty and regulation, in which precedents are wanting: and by a fteady atgen-
tion to their general naval fyftem, we fhall very early have our {hips of war and marine affairs
in good order, and our internal government on board the different fhips in the navy {of the.
United States of America) fimilar to each other, which muft be vcry defirable to every officer 3
but what from the diftance we 4re from each other in conferrmg building, and equipping,
capnot without fome pains be reafonably e\pe&cd ‘

¥

c or
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OF GENERAL DUI‘IES OF ADMIRALS

ADMIRAL, (amzml I‘r ) an officer of the irft rank and command in the fleet, and who is
@dlfhngux!hcd by a flag difplayed at his mam-top-maﬂ-head Alfo an officer who fuperintends
‘the naval forces of a natign, and who is authoriféd to determine inr all maritime caufes.

- The origin and denomination of this, 1mpor;ant office, which feems to have bcen eﬁabhfhed
in moﬂ: ‘countries that border on the fes, have given rife to a great varicty. of opmxons. Some
have borrowed them from the Greek, others from the Arabic, while 2 third Tort,; with greater
probabxlny, derive both the title and dignity from the baracens. But fince no.certain conc}uﬁons
“bave, been deduced from ‘thefe. elaborate refearches, and as it rather appears . the province of
‘this. work to give the render:an idea of the office and duty of an admiral at fea, than to furpithan "
biftorical:or chronological detail of the rank and power with which admirals have been. mveﬁed
in different nations, we fhall contentedly refign this tafk to the ingenions lexicographers, who
‘have fo r;peatedly emertamed us with fuch crmml inveftigations.

Thc ADV[IRAL, or commander in chxef of a {quadron, bcmg frcquemly mveﬁed thh a grmt
.charge, on which the fate of a nation may depend, ought certainly to bé poffefled of abilities
.equal to fo important a ftation, and fo extenfive a command. His fquadron is upavoidablyex-
pofed to a variety of perplexing fitvations in a precarious element. A train of dangerous inci-
dents’ neceﬁ'mly arife from thofe fituations.. "The health, order, and. difcipline of his peop Je
are not lefs the obje&s of his confideration, than the condition .and qualities of his thips. A
fudden change of climate, a rank and infetious air, a fearcity, ox unwholefomenefs of provifions
may be as pernicious to the former, as tempeﬂuous weather or dmgemus navigation to the
fatter. A lee-fhore, an injudicjous engagement with an engmy, greatly fupcﬂor, may be equally
fatak to both. He ought to- have f‘ufﬁcnem experience.to anticipate all, the frobable events that
may happen to his fquadron durmg an e>.pedmon or cruifey and; by.confequence, to provide’
agamft them. His fkili thould be able to counteract:the various difafters which his fquadron
~may fuffer from- different caufes. His vigilance and prefence. of mind are neceffary to feize.
-every' fa.voumblc opportunity that his fituation may offer to:profecute his principal defign; to
. extricate. himfelf from.any difficulty or diftrefs ; to check unfortunate events in the beginning,
~and -retard. the progrefs of ‘any. great calamity.  He fhould be endued with refolgtion *and for-
titude to dnimate his- officers by force of. example, and promote a fenfe of emulation in thofe
“who are nnder his commmd as well to xmprove any 1dvmt'1ge, as to fruftrate or defeat the
cﬁ‘urts oflns il forcune. IR AT AR , S .
",The mol‘t eﬂéminlx p}«.rt of ‘his -duty, however, appears to, be military conduét.. As foon'
~as the fqeadron under his command fhall put to fea, heis to.form it into.the proper order: of
bntt]e, called the Line. - Inthis arrangement he is to make a judicious diftribution of ﬂrmgth
from the van to the rear, throwing the principal force into the centre, to refift the impreffion”
_of ‘the cnemy’s fleet 5 which might otherwife, at fome favoumble Qpportumty, break tlu’ough
}nv line, and throw the van and rear into confuﬁon. C e ~
A competent khowledge of the feas, weather, and reigning winds, ‘of the coalt or region
where lie ds ftationed, is alfo requifite, as it will greatly facilitate his plans on the enemy It
will enable him to avoid being improperly embayed, where he might be furprifed in a difad-
vantageous fitvation 3 and to judge whether it will be moft cxpedxent to attack his adveifary,
~orlie prepmed to rccclve bis affanlt. When bis fquadron is forced by firefs of weather, or
mherwxfé to take (heltcr in aroad or bay, it will likewife faggelt the neceﬂ‘ury conduét of keep~
it a fuffici ient nuisiber of cruifers at fea, to bring him early intelligence, that they may be ready

o cdt ¢ Bip:thie cables when they ﬁu 1{8¢ roo much, hurried to weigh their anchors.. ‘
As



AP PPE NDTI X X

~ Asthe forming a complete, frong, and wniform line is a very matenal article in naval War,
the admxml cught frequently to arrange the fquadron under his tommand into this order, that
‘the inferior officers may obferve ‘to bring their fhips, with great dexterity, and alertnefs; into
thexr fcveral I‘tatxom, and mnntam the regulauty of the lme when they t'u:k, veer, or fail abreaft.

W’hcn the admiral intends a def-ent on an enemy’s coaﬁ or other attack which may- be
-attended “with complxmted and unforefeen incidents; his orders fhould be delivered or drawn
np with-the greateft acturacy and precifion: they fhould’ be fimple, perfpicuous, dire€t, and
comprehenﬁve ;' they fhould collect a nuntber of objedts into one ‘point of view, and forefeeing
the effetts of fuccefs or.defeat, appoint the proper meafines to be adopted in either event.
Hx(’cory and experience confirm the neceffity of this obfervation, and prefent us with a var:ety
of difulters that have happened on {isch occafions, merely by a deficiency in this material article.
Tu the: commandiuj officer, inattention, barrenneis of expedient or' a circumcribed view ‘of the
,neceﬂ'ary effe@s of his enterprize, may be equally pernicious. And general orders ought to
be utterly free from pedantry and perplexity, which always betray a falfe tafte and confufed
‘;intagillation, bcﬁdcs the probability of producing many fatal confequgnces.

When. an admiral (hall conquer in b'\ttle, he' ﬂwuld endeavour to improve his vi€tory, by
pu[hmg the acquired advantages as far as prudence direts 3. a conduét that merits his ‘utexmou
as much as any in the aftion | When he fhall be defeated, he ought to embrace every oppor-
tunity of faving as many of his fhips as poffible, and endeavour principally to affift thofe which -
‘have been difubled. 1In fhort, it is his daty to avail himfelf of every pm&xmblc expedient ra-
ther th'\n fink under his mrsforume, and faffer himfelf to becomc an eafy prey to an cnemy.

He fhould be {ufﬁciem]y‘acqua'mted with civil law, to iudge with propriety of the proceedings
of courts-martml, and to correét the errors, :md rdham the abufes whxch may happen theréin
by mxﬁakc, 1gnomuce, or mattentnon. . ‘

Ag fecret treaties, propoﬁt’ibns, or fche'mes of the ‘enemy, may occafionally be fubmitted to
his infpetion, or fall into his poffeffion by capture 3 and which it might be improper to difcover
to any perfon: near him, he ought to have a. competent knowledge of the modern languages,
or at leaft thofe of the countries ag'uuﬁ whom his wilitary operations are dxre&cd to bc able
to comprchend with facﬂxty the full fcope and purport of fuch- papera.

' He ought 10 bc well verfcd in geometry, fo as to be capable of order'mg proper and correlt
{urveys of unknown coaﬁq, roads, or harbours to be made, and to Judgg of their accuracy,-and
~detc€t their ‘errors. "['o-afcertain the fituation and longitude of - different placcs, he fhould be
alforfufficiently flilled in-aftronomy and the method of taking obfervations, which indeed is
&ﬂkn‘nuliy neccffnry to the proteﬂ'icn of a fea-officer, although too much ncgle&ed.

A\\rllA i .

By his mﬂru&xoms the admml is’ hkcwxfe 1o aff l’t at all councils of war tlmt relate to naval
affiirs : to vifir, as often as convenient, the other thips of his fqu.tdmn to enquire partcularly
into their condition, and obferve the men muftered, taking care that no fupernumeraries arc
Born on the books. He'is direéted 'to acquaint the fecretary of the marine with 2ll his pro-
ceedings relative to the {ervice § and to attend him, on his return home, with anaccount of lus ‘
voy'zgc or u{pedmon, and to dehver a copy of his Jourml
Much more might be obferved on this occafion. It appears however by the general outline
which we have fketched, that the office and duty of an admiral requires greater fkill. apd more
‘ comprehenhve abilities than is generally fuppofed neceffary to the command of a; nzwal arma-
ment.  Afd”that he ought to'be duly qualified to afiift the councils of goverament, -and enter
4 into
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into. thc enlarged fyftem. of prote&ing his country from an invafion- by. fed, or of medltatmg 'y
“defcent on an enemy’s coaft; as well as to improve navigation, and .open new channels of com-
mercc

) Vzce-ADMIRAL, (w:e, amzral Fr) thc ofﬁcer nexé in rank and command to- the admxral his
ﬂag is dxfplaycd at the fare-top-maft-head.”. : o

:s«:‘%

S

.Reag-ADMmAL, (cpm‘r:.gmzral, Izeu;efgant géneral des armées navales, Fr.) the officer next in'rank
and . command to the vice-admiral, and who carries his flag at the mizen-top-maft-head."

‘OF COMMODORES.

COMMODORE (c/:gr d’q/cadre, Fr.)-a gencral officer in the marme, invefted with the
command of a detachmient of hip’s, of . war deftined on any particular enterprife; during
which time he bears the rank of, brigadier-general in the army, and is diftinguithed from the .
infcrior thips of his fquadron by a broad pendant tapering towards the outer end, and fome-
times forked Thc word is corrupted from the Spamfh comendador.

COMMODORE 8 alfo 2 name given to fome fele®t fhip in a ﬂeet of merchantmen, who leads
the van in time of war, and carries a light in his top, to conduét the reft’ and keep thcm together.

v

OF CAPTAIN‘%

CAPTAIN of jlnp qf war, (mp:tame du haut bora', Fr,) the officer. who commands a fhxp
of the line of bmle, ora fngate carrymg‘ twenty or more cannon... The-charge of a captain is
very comprehenﬁve, inaffnuch as he'is not on!y anfwerabie for any bad condudt in the military

government, navxgauon, and equxpment of the fhip he commands ; 3 but alfo for any negle&t of
duty, or ill management in hns inferior officers, ‘whofe feveral charges he is appomted to fuper—
: mtcnd md regu]ate

'On “his ficlk receiving information of the cond.non and quahty of the fhip he is appointed to
“mmmand, he muft attend’ her conﬂantly, and haften the neceffary preparations to fit Her for fea.
So fidk indeed are the mjunéhons 1aid on hxm, that he is forbid to lie out of his ﬂnp, from his
arrival op board, till the day of his d:fcbarge, unlefs by pquular leave from thc hcad of t~he
fimarine department, or his commander in chief. ;
' " Heis enjomcd to thow & hudable e*{ample of honaur and vxrtuc to the oﬂiccra md men, 'md :
to difcountenance all dxﬂ'olutc, immoral, and diforderly pra€tices, and fuch as are commry to
the -rules of difcipline and fubordmatlon, as’ well as to corredt thofe who ‘nre gm]ty of Tuch
offenfes, as are pumﬂmble accordmg to the ufage of the fea.

He ~is, ordered‘particularly' to furvey all the milimry ﬁores which are fent on board, and to
return whatfoever is deemed unfit for fervice. . His diligence and application are required to
procure his complement of men ; obferving carefully’to enter only fuch as are fit for the necef-
fary ‘duty, that the government may not be’put to improper expence. . When his thip is fully
manned, he is expelted to keep the eftablithed number of men complete, and fupermtcnd the
_muﬁer himfelf, 1f there is no clerk of the chcck at the port,

Gy sthi /

£

When tils Ihnp is employed on'a crmﬁng ftation, he is expeéted to keep the fea the-whole
lengthi o -timé previoufly “appointéd ;5 but. if he is compelled by fome unexpcé’ted accident to
returty to'port fooner than the limited time, he oughb to: be very cautlous in the choice of a good .

2 - fituation -
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fituation for anchoring, ordering the mafter, or other careful oﬂ‘iccrs, to found, and dlfcover
‘the depth of water, and dmgcrs of the coaft.

Previous to any poffibility of an engagement with an enemy, he is'to quarter the officers and
‘men to the necellary {rations according to ‘their office or abllities, and to exercife them in the
:management of the artillery, &c. thwt they may be more expe?t in the time of battle.

His ftation in an engagement is on the quarter-deck ; at which time he is expefted to take
all opportunities of annoying his enemy, and improving every advantage over him; to exhibit
an ‘example of courage and fortitude to his officers and crew, and to place his fhip oppofite to

‘his adverfiry, or in fuch a pofition, according to cxrcumﬁances, as that évery cannon fhall do effec-
tual execution.

At the time of his arrival in port after hisreturn from abroad, he is to affemble his officers,
and draw up a detail of the obfervations that have been made during the voyage; of the qua-
lities of the fhip, as to her trim, ballaft, ftowage, and manner of failing, for the information
and diretion of thofe who may fircceed in command : and this account is to be figned by him-
felf and officers, and to be returned to the fecretary of the marine, or prmc-.pal ofﬁcet under
the fecretary, at the port where the fhip is difcharged.

, OF LIEUTENANTS.

LIEUTENANT of a fbip of war, the officer next in rank and power to the captain, in whofe
abfence he is accordingly charged with the command of the fhip; as alfo the execution of what-
«ever orders he may have received from the commander relating to the fervice.

' )

The lieutenant, who commands the watch at fea, keeps a lift of all the officers and men
thereto belonging, in order to mufter them, when he judges it expedient, and report to the
captain the names of thofe who are abfent from their duty. During the night-watch, he ac-
cafionally vifits the lower decks, or fends thither a careful officer, to fee that the ptoper cen-
tinels are at their duty, and that there is no diforder amongﬂ the men; no tobacco fmoaked
between decks, nor any fire or candles burning there, except the lightg, which ate in lanthorns,
under the care of a proper watch, for particular purpofes. He i3, eypected to be always upon
deck in his watch, as well to give the neceffary orders, with regyrd to trimming the fails and
{uperintending the navigation, as to prevent any noile or confufion ;, bug he is never to change
the fhip’s courfe without the captain’s diretions, unlefs to avoid an immediate danger.

The licutenant, in time of battle, is particularly to fee that all the men are prefent at their
«quarters, where they have been previoufly ftationed according tp the regulations made by the
captain. He orders and exhorts them every where to perform their duty, and acquaints the

captain at all other times of the mifbehaviour of any perfons in the fhip, and of whatever elfe
-concerns the fervxce or difcipline,

OF MASTERS. \

MASTER of o fbip of wary (maitre, Tr.) is an officer to aflift in fitting, and to take:chargs
of the ndvigating and conduéting a fhip from port to port, under the diretion of the captain,
or other his fuperior officer. 'The management and difpofition of the fails, the working of
the {hip into her {tation in the order of batile, and the dire@ion of her movements in the tfime
of aftion, and in the other circumftances ‘of danger, arc alfo more particularly under his infpec-
sion, e is to be careful that the rigging, fails, and {tores, alfo be duly preferved @ to fee that

d the
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the log and log-book be regularly and correétly kept : accurately to obferve the appearances. of
coafts, rocks, and fhoals, with their depths of water and bearings, noting them in his journal
dnd log book.. He is to keep the haufe clear when the (hip is at anchor, and to attend her '
conftantly. He s to provide himfelf with proper inftruments, maps, and books of navigation.
It is likewife his duty to examine the provifions, and accordingly to admit none into the (hip
but fuch as are found, fweet, and wholefome, He is moreover charged with: the fowage, or dif-
poﬁtxon of thefe materials in the fhip’s hold. And when fhe fhall be laid-up, he is to depofite a
copy of the log-book and journal with the commiffioners of the navy. And:to enablg him the
better to perform thefe fervices, he is allowed feveral am{lants, who are properly. termed mates
and quarter-mafters,

MaSTER of a merchant-fbip, the commanding officer, who is appointed by the merchants to
manage the navigation and every thing relating to her cargo, voyage, failors, &c.

OF CAPTAINS OR LIEUTENANTS OF MARINES.

THe principal marine officer on board-a fhip of war is to train the marines to the ufe of fire-
arms, to difcipline and frequently exercife them : his office in time of battle is chiefly to direct
"and attend them, and at all other times to have a due regard to the preferyation of the {mall-
arms, accoutrements, &c. thereto belonging, that they be not loft, cmbculed or injured;
but kept fafe, clean, and in good condition for fervice. 1t is alfo his duty to have the centinels
placed, agreeable to the regulations of the fhip : and as his duty oftentimes calls him with the
marines on- fhore, he fhould make himfelf well acquainted with military fervice. This officer
has under his direttion, befides the marines, the fergeants, corporals, drum and fife, and occa-

fionally the armourer, &c. . ; '

OF MIDSHIPMEN.

MIDSHIPMAN,'& fort: of naval cadet, appointed to fecond the orders of the.fuperior offi-
cers, and affift in the neceffary bufinefs of the veflel, either aboard or on fhore. :

" The number of midfhipmen, like that of feveral other officers, is always in proportion to the
fize of the fhip to which they belong. = Thus a firft-rate man of war has twenty-four, and the
inferior-rates a fuitable number in proportion. No perfon can be appointed lieutenant, without
having previoufly ferved two years in the navy in this capacity, or in that of mate, befides having
been at Jeaft four years in aétual fervice at fea, either in merchant-fhips, or in the navy.

Midfhipman is accordingly the ftation in which a young volunteer is trained in the feveral
exercifes, neceflary to attain a fufficient knowledge of the machinery, difcipline, movements, and
military operations of a {hip, to qualify him for a {fea-officer.

As the chief object of our attention has been to facilitate the acquifition of this intelligencé,
we have endeavoured to treat thofe fubjets at.large, in the different parts of this work, accord-
“ing to their importarice. - We have alfo fketched the general outlines of the refpeétive charpes
of all the fuperior-officers, which, in conformity to the plan of this work, become previous to
this article.: Thus the duties of the admiral, the captain, the lieutenant, and the mafter, are
already ‘explained in  thejr proper places; and whateve; intelligence appears neceffary to dif-
charge thofe offices, is alfo, in a high degree, eflential to the midthipman. Thofe officers indeed,
as wellas many,others, are furnifhed with fuitable inftructions to regulate their condut; but
the. mid(bipman, being invefted with -no particular charge from the government, is by con-

fequence .
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fequence omitted in thofe official regulations. In a work of this kind, however, the import-
ance of the fubjet is not always determined by the fupenorxty of rank-or ftation. - If our pro-
vince is to communicate inftruétion, thofe who are the leaft informedare certainly the.principal
objetts thereof, and to them' our attentian is more peculmrly dire€ted. Hence the extent of
our defign comprehends many circumftances which' would’ be immaterial in general orders and
regulations ; and heace abundance of particular direions to rafpedtive officers, inferted in thofe
general regulations, . are rejefted here as foreign to ‘our-purpofe. Averfe as we are, on other
occafions, to offend the rigid nicety of a critic, by Introducing moral refle€tions in a perform-
ance dedicated to fcientifical defcription, we muft for once be indulged with a thort deviation

- from the plan hitherto invariably followed. Happy! if our efforts may in any degree operate
to produce the effects for which they were caluulated '

-On his firft entrance in a thip of war, every midfhip‘mah hag feveral difadvantageous circum-
ftances to encounter. Thefe are partly occafioned by the nature of the fea-fervice, and partly
by the miftaken prejudices of people in general, refpe@ting naval difcip.line, and the genius of
failors and their officers. No chara@er, in their opinion, is more cxcellent than that of the
common failor, whom they generally fuppofe to bé treated with great feverity by his officers,
drawing a comparifon between them not very advantageous -to the latter. ‘Lhe midhipman
" ufually comes.aboard tinftured with thefe prejudices, efpecially if his education has been amongit

the higher rank of people ; and if the officers happen to anfwer his opinion, he conceives an
- early difguft to the fervice, from a very partial and incompetent view of-its opérativns. ; Blinded

by thefe prepofleflions, he is thrown off his guard, and very foon furprifed to find, amongft thefe
honeft failors, a crew of abandoned thifcreants, ripe for any mifehief ot villainy, Perhaps, after

a little obfervation, many of them:will appear to him equally deftitute - of gratitude, fhame, or
juftice, and only deterred from the commiffion of any crimes by the terror of fevere punifh~

ment. He will difcover, that the pernicious example of a few of the vileft in a fhip of war

is too often apt to poifon the principles of the greateft number, efpecially if the reins of difcipline
are too much relaxed, fo as to fofter that idlenefs and diffipation, which engender floth, dif-
eafes, and an utter proflgacy of manners. If the midfhipman, on many ogecafions, :is ‘obliged to

mix with thefe, particularly in the exercife of extending or reducing the fails in the tops,.he

ought refolutely to guard againft this contagion, with which the morals of his inferiors may be
infeted. He fhould however avail himf{elf of their knowledge, and acquire their expertnefs in

managing and fixing the fails and rigging, and never fuffer himfelf to be excelled by an inferior.

He will probably find a virtue in almoft every private failor, whichis entirely unkrown: to
many of his officers : that virtue is' emulation, which is not indeed mentioned amongft their qua-
lities by the gentlemen of terra firma, by whom their charatters are often copioufly defcribed
with very little judgment, There is hardly a common tar who is not envious of fuperior fkill
in his fellows,and JC'IIOUS on all occafions to be outdone in what he conﬁdcrs as a branch of his

duty ! Nor is he more afraid of the dreadful confequences of whiftling in a ftorm, than of being

{ligmatized with the opprobrious epithet of Jubber. Tortified againft this fcandal by a thoreugh
knowledge of his hufinefs, the failor will fomstimes foeer in private, at the execution of orders,
which to him appear aukward, improper, or unlike a feaman. “Nay, he will perhaps be mali-
cious enough to fupprefs his own judgment, and by a pun¢tual obedience to command, execute
whatever is to be performed, in'a mannier which he knows to be improper, in order to expofe
the perfon commanding to difgrace and ridicule. Little {killed in the method of the {chools,
he confiders the officer who cotfs his leffon by rote as very ill qualified for his ftation;-becaufe
particular fituations might render it neceffary for the faid officer to affit at putting his own or-
ders in praftice.  Anignorance in this praétical knowledge will therefore neceffurily he thought
an unpardonable deficiency by thofe who are to follow his direQions. Hence the midthipman,
who affociates with thefe failors in the tops, till he has acquired a competent fkill inithe fervice

of extending or reducing the fails, &e. will be often entertained with a number of ftarrilons
1 jefls, .
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Jjefts, atthe expence of his fuperiors. Hence alfo he will learn, that a timely application to thofe
exercifes can only prevent him from appearing in, the fame defpicable point of view, which
xm ult certainly be a cruel mortification to a man of the fmalleft fenfibility.

If the midfhipman is not employed in thefe fervices, which are undoubtedly neceflary to give
him a clearer idea of the different parts of his occupation, a variety of other objeéts prefent
themfelves to his attention. Without prefuming to diétate the ftudies which are moft eflen-
tial to his improvement, we could wifh to recommend fuch as aré moft fuitable to the bent of
his inclination.  Aftronemy, geometry, and mechanics, which are in the firft rank of {cience,
are the materials which form the fkilful pilot, and. the fuperior mariner. The theory of navi-
gation is entirely derived from the two former, and all the machinery and movements of a thip
are founded upon the latter. The ation of the wind upon the fails, and the refiftence of the
water at the ftem, naturally diftate an enquiry into the property of folids and fluids : and the
ftate of the fhip, floating on the water, feems to dire@t his application o the frudy of hydro-
ftatics and the effects of gravity, A proficiency in thefe branches of {cience will equally cnlarge
his views, with regarci to the operations of naval war, as diretted by the efforts of powder, and
the knowledge of projectiles. The moft effe€tual method to excite his application to thofe ftu-
dies is, perhaps, by looking round the navy, to obferve the charaéters of individuals. By this

“enquiry he will probgbly difcover, that the officer, who is eminently fkilled in the fciences, will

command univerfal refpet and approbation ; and that whoever is fatisfied with the defpicable
ambition of fhining the hero of an affembly, will be the obje¢t of univerfal contempt. The at-
tention of the former will be engaged in thofe ftudies, which are highly ufeful to himfelf in
particular, and to the fervice in general. The employment of the latter is to acquire thofe fu-
perficial accomplifhments, that unbend the mind from cvery ufeful f{cience, emafculate the judg-
ment, and render the hero infinitely more dextrous at falling mto hxs ﬂanon in the dance, than
in the line of battle.

"Unlefs the midthipman has an unconquerable averfion to the acquifition of thofe qualifica-
tions, which are fo effential to his improvement, he will very rarely want opportunities of making
2 progref§ therein. Every ftep he advances in thofe meritorious employments will facilitate
hié acceffion to the next in order. If the dunces, who are his officers or mefl-mates, are rat-
tling the dice, roaring bad verfes, hiffing on the flute, or feraping difcord from the fiddle, his
attention to more noble ftudies will fweeten the hours of relaxation. He fhould recollet that
no example from fools ought to influence his conduét, or feduce him from that laudable am- |
‘bition which his honour and advantage are Cqually concerned to purfue

OF MASTER’s MATES,

MATE of a fhip of war, an officer under the diretion of the mafter, by whofe choice he is
generally appointed, to affift him in the feveral branches of his duty. Accordingly he is to be
particularly attentive to the navigation in his watch, &c. to keep the /log regularly, and examine
the line and glaffes by which the fhip’s courfe is meafured, and to adjuft the fails to the wind
in the fore-paft of the fhip. He is alfo to have a diligent attention to the cables, feeing that
they arc well coiled and. kept clean when laid in the #iery and {ufficiently ferved when employed
to ride the thip. Finally, he is to fuperintend and affift at the ftowage of the hold, taking efpecial
care that all the ballaft and provifiens are properly flowed therein.

MATE of a merchant-fhip, the officer who commands in the abfence of the mafter thereof, and
ihafcs the duty with him at fea; being charged with every thing that regards the internal ma-
nagement of the thip, the government of her crew, the direQing her courfe, &c. undet the

mafter’s orders,
CT
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OF CHAPLAINS.

CHAPLAIN of a fbip of war; his particular duty is to fhow a good example of religion,
morality, and virtue, at all times and places : to difcountcnance vice.and immorality ; to preach,
and read prayers, agreeable to fuch regulations as m'1y be made for the navys;. to vifit and ad-
minifter comfort to the fick; and to attend the burial of the dead, with the ufual chriftian cere-
monies, &c.

OF SURGIONS AND SURGEON‘%’ MATES.

c§URGTON of a flip of war, is the officer whofe p’utlcuhr buﬁnefb it is to receive on, board,
and account for, all drugs, medicines, and inftruments ; carefully and’ conftantly to fuper-
intend the health of the crew ; to vifit and ferve out medicine to the fick, keep a regifter of
their ditferent ailments and diforders; perform” .unputauons where it is neceffary; drefs and
attend the wounded ; obferve whether the provifions given to the crew be found and wholefome ; 3
examine the veffels provided for cooking, and caufe them to be kept clean, fwect, and free from
verdigreafe, &c. 1t is his bufinefs alfo to make returns to the captain of the health of the {hip,
a ftate of the fick and wounded, and of all other matters within the line o_f his duty, as often as
may be defired 3 and in performing this duty, he is affifted by one or more mates, which are
under his dircction; and fuch other aid as circumftances may require.

OF PURSERS '
PURSER of a ﬂyb of awar, is :m oﬁicer to recewe, e\qmme, and acmunt forall prowf' 1ons, &c.

and to fee that they are carefully diftributed to the officers and crew, according to fuch infiruc-
tions as he may receive for ghat purpofe.

OF SECRETARIES AND CLERKS.

' SECRETARY AND CLERK of an admiral or commodore, and the clevk of a fingle fhip ?f war,”
is to keep a particular account of all tranfactions and things that may be ordered by their chief
commanding officer to be written or recorded, &c.

OF BOATSWAINS, BOATSWAINS' MATES, AND BOATSWAINS YEOMAN.

BOATSWAIN, (contre-maitre, Tr.) the officer who has the boats, fails, rigging, colours,
anchors, and cables committed to his charge.

It is the duty of the boatfwain particularly to direct whatever relates to the rigging of a fhip,
after (he is equipped from a dock-yard. Thus he is to obferve that the mafts are properly fup-
ported by their {hrouds, ftays, and back-ftays, {o that each of thofe ropes may fuftain a propor-
tional effort when the maft is ftrained by the violence of the wind, or the agitation of the (hip.
He ought alfo to take care that the blocks and running-ropes are regularly placed, fo as to an-
fwer the purpofes for which they arc intended ; and that the fails are properly fitted to their
yards and ftays, and well furled or reefed when occafion requires,

Tt is likewife his office to fummon the crew to their duty; to affift with his mates in the
neceffury bufinefs of the fhip; and to relieve the watch when it expires. He ought frequently
to cxamine the condition of the malts, fails, and rigging, and remove whatever may be Judged
unfit for fervice, or. fupply what is deficient ; and he is ordered by his mﬂru&xons to perform
this duty with as little noife as poffible.

¢ ‘ The
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"The BoaTswaiN's Mate is to affift the boatfwain in all and every part of his duty; and he is
an officer whofe bufinefs it is to be vigilant in turning up the watch, or the crew generally,
when all hands are called or ordered out: he is, as well as the boatfwain, to carry and wind
a call on proper occafions, agreeable to the ufage and cuftom of the naval fervice. It is the
boatfwain’s mate whofe duty it is to flog fuch as may be {eized up for that purpofe, by the
quarter-mafters, under the captain’s orders 5 and he is, as ‘well as the boatfwain, to carry a
rattan, which is only to be ufed’when abfolutely neceflary, in keeping good order, and carry-
ing on the duty of the fhip, &c..

The BoarswaiN's Yeoman's particular duty is the ftowage, account, and diftribution of the
frores of that department, under the buat{fwain’s orders.

OF GUNNERS, GUNNERS” MATES, GUNNERS’ YEOMEN, AND
‘QUARTER GUNNERS.

GUNNER of a fbip of war (cannonier de vaiffeany, Tr.) an officer appointed to take charge
of the artillery and ammunition aboard ; to obferve that the former are always kept in order,
and properly fitted with tackles and other furniture, and to teach the failors the exercife of
the cannon.

The GunNer’s Mate is to affift the gunner in every part of his bufinefs; he is.an officer
who fhould be as well acquainted with gunnery, and every thing refpefting the ordnance
and military {teres, as the gunner himfelf: his particular bufinefs under the gunner is to have
every thing ready for ation in a moment’s warning; he fhould never be at a lofs to know
where to lay his hand upon any article belongmg to the-gunner’s department; he fhould be
expert in preparing port and falfe fires, match ftuff, grenadoes, and every fort of combuftible
ufed in war ; and in a word, in doing every part of a gunner’s duty on board a fhip of war.

The GUNNER’S Yeomar's particular bufinefs is the ftowage of the magazine, ﬁl]iné the
ﬁ‘ore-rooms, &c. account, care, and diftribution of all the ftores of that department, under the
gunner’s orders.

Quarter-GUNNER, an inferior officer under the direftion of the gunner of a thip of war,
whom he is to aflit in every branch of his'duty; as keeping the guns and their carriages in
proper order, and duly furnifhed with whatever is neceffary ; filling the powder into cartridges ;
fcaling the guns, and keeping them always in a condition for fervice. The number of quarter-
gunners in any (hip is always in proportion to the number of her artillery, one quarter-gun-
ner being allowed to every four cannon.

or CARPENTERS CARPENTERS' MATES, AND CAULKERS.

CARPENTER of @ fhip (charpentier, Fr.) an officer appointed to examine and keep in order
the frame of the fhip, together with her mafts, yards, boats, and all other wooden machinery,
and ftores committed to him by indenture from the furveyor of the dock-yard.

It is his duty in particular to keep the fhip #ight ; for which purpofe he ought 'frequently
to review the.decks and fides, and to caulk them when it is found neceffary. In the time of
battle he is to cxamine up and down, with- all poffible attention, in the lower apartments of
the fhip, to ftop any holes that may have been made in the fides by fhot, with wooden plugs
provided, of feveral fizes, for that pm‘poﬁ.

‘The
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“The CaRPENTER's Mate is to affift the carpenter in every part of his bufinefs; to attend
particularly to the ftowage and diftribution of the ftores of that department; to found and
keep the pumps and pump geer in good order; and to have the thip pumped dry as often as
it may be found neceffary ; to prepare lead to nail over, and plugs to {top fhot holes 3 to ex~
amine frequently the {pars of every fort; to fifh and repair thdfe that requirc it; make new
ones ; and to have every thing, for which the carpenter is accountable, or that comes within

the line of that department, ready when called for, or done when ordcred, without thc {malleft
delay whatever.

The CAULKERS belong to thé carpentet’s department, and are under his particular orders :
their bufinefs is to have at all times a quantity of oakum fpun, and the caulking apparatus,
pitch, rofin, &c. ready at the fhorteft notice, to do the things needful in their line.

OF MASTERS AT ARMS AND CORPORALS.

MASTER af arws, an officer appointed by warrant from the board of admiralty, to teach
the officers and crew of a fhip of war the exercife of fiall arms; to confine and plant centinels
over the prifoners, and fuperintend whatever relates to them during their confinement. He is
alfo, as foon as the evening gun fhall be fired, to fee all the fires and lights extinguithed, except
fuch as fhall be permitted by proper authority, or under the infpe@ion of centinels. It is
likewife his duty to attend the gangway, when any beats arrive aboard, and fearch them care-
fully, together with their rowers, that no fpirituous liquors may be conveyed into the thip, un-
lefs by permiffion of the commanding officer. He is to {ee that the fmall arms be kept in
proper order.. He is to vifit all veflels coming to or going from the fhip, and prevent the
crew from going from the fhip without leave. He is alfo to acquaint .the officer of the watch
with all irregularities in- the fhip which fhall come to his knowledge. In thefe feveral dutics
he is affilted with proper attendants, called his corporals, who alfo relicve the centinels, and
one another, at proper periods.

CORPORAL of a fhip of war, an officer under the mafter at arms, employed to teach the
failors the exercife ‘of fmall arms, or mufketry; to attend at the gang-way, or entering-ports,
and obferve that no fpirituous liquors are brought into the fhip, unlefs by particular leave from
the officers.  He is alfo to extinguifh the fire and candles at eight o’clock in winter, and nine
in fummer, when the evening gun is fired ; and to walk frequently down into the lower decks

in his watch, to fee that there are no lights but fuch as are under the charge of proper cen-
tinels, which he is to {ee placed, &c.

OF SERJEANTS.

SERJEANT on board a fhip of ar, is an officer whofe particular bufinefs it is to execute
the commands of the principal marine officer, in the line of that duty, and to have every thing
in the marine department ready for fervice at a momeat’s notice, &c. &e.

OF ARMOURERS.

The ARMOURER of a fbip of wary is an officer whofe bufinefs it ig to keep in-repair all
guns and other implements of war, mufkets, piftols, cutlaffes, hand-cuffs, locks, &¢. and to
make fuch things in his department as may be found wanting, ' from time to time, for the ufe
of the navy, and to receive, account for, and take particuldr carc of, all the tools in his depart-
ment. The armourer’s bufinefs is chiefly in this way, and under the marine officer, gunoer,
mafter at arms, &c.

or
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OF .SAIL-MAKERS AND SAIL-MAKERS’ 'MATES.
SAIL-MAKER qf a /bzp of"warv, is to, keep an account, zmd carefully fow away in the fail

room, and deliver out when ordered by the commandmg officer or mafter, all fails, twine,
canvafs, needles, bolt—ropc, cringle thxmbles, &c. which he may have recelved bclongmg to his
department : heis to cut out, make, and repair the fails, as may be found neceifary 3 tarpawlings,
maft-coats and other cloths, &c. for pamtmg or other purpofes : his mate is to affift him in all
.this fort of bufinefs; and is, as well as the fail-maker himfelf, to be partxcuhrly carcful that
nothing belongmg to their department is walted, or left lying‘about, or out of its proper placc '

OF COOPERS.

COOPER of a pip of war, is an officer employed in making and repairing wiater and other
cafks, buckcts, kids, &c; his bufinefs alfo is to attend the purfer and fteward in broaching,
heading up, fecuring, and overhauling the different forts of provifions, water, and other ftores,
/&c for which purpofe he has the tools ncccffary for that department put under his charge
and care, for which he muft account.

OF STEWARDS AND STEWARDS MATES.

STEWARD (naitre-valet, Fr.). an officer in a fhip of was, appointed by the purfer, to
diftribute the diffcrent {pecies of provifions to the officers and crew; for which purpofe he is
furnifhed with a mate and proper affiftants.

OF COOKS AND COOKS* MATES.

The COOK of a fbip of war (with his mate) is to reccive, properly foak, and fec finally
delivered, fuch provifions as are ferved out, and put in his charge to be cooked for the officers
and fhip’s company. Heis tobe at all times careful of the fire, and attend particularly to the
orders refpeting fire 5 he is alfo to be very careful in putting by the {lufh, fo that no greafe
is thrown about the decks, and that there is no want of that article for the ufe of the fervice :
and in the line of his bufinefs, he fhould be as accommodating and obhgmg to every one who
has his kettle to b011 &c. as is confiftent with his general duty.

OF COCKSW AINS.

COCKSWAIN, or COXEN, the officer who manages and fteers a boat, and has the com-
mand- of the boat’s crew. It is evidently compounded of the words cack and fwain, the former
of which was anciently ufed for a yawl or fmall boat, as appears by feveral authors ; but it
has now become obfolete, and is never ufed by our mariners.

- OF QUARTER-MASTERS.

QU ARTER-MAST ER, an inferior officer appointed by tke mafter of a fhip of war to affift the,
mates in their feveral duties 5.as {towing the ballaft and provifions in the hold, coiling the cables on
their platforms, overlooking the fteerage of the fhip, keeping the time by the watch-glafes, &c.

OF THE DRUM AND TIFE.

"The DRUM and FIFE, though they gencrally aét together, are notwithftanding ufed fepa-
rately in performing various duties: their gencral bufinefs, however, is conneéted with the
warine officer’s department, and arc confequently under his principal direction.

T A N. B.
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N. B. 'The outlines of fervice here laid down are fufficient to-inftruct and put-each officer in
the way of doing his duty generally 3 after which his particular duty,, with'a little pradtice and
attention, will become familiar and eafy : but it muft be remembered, that little more than the
mtrodu&wn to fetvice is here laid down, ‘that being thought fufficient for the intended pur-
pofe.” The firft thing to be done, when a fhip in our infant navy is receiving on board her-
ftores and crew is, for the captain to inform every officer where his ftore-rooms, lodgings, mefsy
&c. are to be ; what duty is expected of him, the manner in which they are to receive and account
for the ftores of their refpetive departments, &c. &c. and fo foon as the complement of men is

complete, a_quarter-bill muft be made out and entered in the log book, and another pafted on
a board, and hungup at the bulk head, under the quarter-deck, or in fome other more con-
fpicuous part of the fhip: this quarter-bill muft have the ftation of every one on board marked
againft his name, whither he isito repair in an inftant on the drum beating (or the call given)
to quarters 3 and annexed to this quarter-bill fhould be the regulations of the navy generally,
and of the fhip particularly ; all of which muft be attended to, under pain of the punithments

fnflited according to the common ufage of the fea fervice, or courts-martial.



