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F R  0 M your eminent abilities, and univedal knowletl 
, ,  

ches, and particularly that Qf Afironomy, I wifh t 

, eTaminatiQn, and judgment? and t~ receive your 
candid opinion on, various obfxvations of the heavenly bodies, which i' 

de on differ ent parts of the globe, to afcertainthe latitude, lon- 
ation o€ the coinpat's, &e. as well as my Remarks andinitruc- 

e very remifs in their publications, in not ihgwing a fL1E4ent 
i 

number and variety of examples j a 
tics  and^ navigation, treat young pup 
learn praaical leirons, as if they were acquainted with theory ; confequentlp 
.after getting only a fmattering, or fuperficixl knowledge, of thefe arts, they 
confider themfelves acquainted with them thoroughly ; when in fa& they 
know nothing whatever of, either fcience, which they thexnklves Idifcover 
after getting to Cea, and altering their fituation on the globe : the confequence 
then is, that they become puzzled, and often give up the application of 
their fiudies (as they feeldoin have any one to correa and i 
under an idea of thcre being no dependence to be placed in the art j u here- 

*b 35, 



zs you very well ~IIGW, a inalter of it mqy hways fix l i s  latitudeto 
the greatcft poqble minutcncfs, with a good infiniment, and his longitudc 
within a very fcw miks, (often within five milcs, and always within fifteen,) 

As to the variation of the compds, with good infiruments, care, and at-' 
tention, it may always be found at (ebi more than fuf5ciently near'to dire& 
the courfc of the hip, but never near enough to fix the longitude!, fo as to 
be generally ferViceal.de, as Mr Churchman, in his maze of extravagance, 
cndeavours to affert. 

f have been aauited in forming this work, by'a defire of beingdefql to 
the public, afia not fro ny pecuniary or other motive ; and have there- 
fore avoided every fort of dedication, or fulfome addrefs ; and my only will1 
is, that by its Gmpiicity, the 'elucidations of feveral quefiions, &c. it may 
be the means of nautical information being more generally diffifed, and 
p o r e  dearly underhod by the prefent rifing generation ofvfeamen, in thefp 
United States. 

1 an?, S I R, 

With much refpea, and great regard, 

(COPY J Your very obedient and humble fervant, 

T H 0 , M A S  T R Y X T U N .  
70 the R ~ Y .  Docron EIYING, PrcJ;dcnt of the Uni- 

ve$ty of Pena ylvania, Fello.lv ofthe PhiloJophicql 
Society .f Phi J adclphia, &c. &c. &c. 



,E E1 A V E  received YOUIS of the 9th iufii.int, 
and having and p M & i  your infended publication, about .tliti inethod 
of fi:iding the longitude at fea, by obfervations of the fun and moon, or ilars, 

lence of the defign, and the hap 

ratter of the firit navigator that has ever failed from the ports of the United 
States, 

I am feni3.de of the imperfedion of mofi 8 of navigation, in the 
fmall qdmber of their examples, and the inatt of teachers, to accom- 
modate their infiruttions to the low apprehenfion of their pupils, who, ge- 
nerally have not time to teach them the principles and demonfirations of 
the art, and are therefore liged,to commit them to their future. i n d u e ,  
for a fuufficient acquaintance with their profeaon, on which 
of their owners, and their own fupport, fo much depend : and I very well 
know the indolence of mailers of veffels, and their averfion to the trouble of 

en they apprehend thetnfelves‘able, by the common mecha- 
nical inode of conduQing a veffel, after many circuitous windings, to reach 
an intended port. 

\ 

I am therefore glad to fee fo many particular and minute direaions given 
to our inexperiehced mariners, vGth refpeo to the care and Q ~ J ’ z @ ~ c B ~  of 
their infiruments, their gwity, the tlmner of ufing them, the mode of ma- 

2 king 



.khg,the obfervations neceffq for finding the longitude at fea, and the ac- 

aracy  with which they are wrought; and I cannot but hope that the pub- 
lication sf them will have a defmble tendency to promote the ufeful and 
important art of navigation. 

I am, dear Sir, 

WPP-1 Your m ~ i t  obedient humble fervant, 

J O H N  EW1NG. 

CTH~MAS ? ~ v x ~ u N ,  Efq. Comtfrmder in the 
Navy of the United Statts of America. 



Explanation of the CHART. 
A . . . e .  I . . . . . . . .  , . , . , , . . . . , , . . Shews Capt. Truxtun's route going from the river Delaware to 

the Cape of Good I-rope, Bmvia, and Canton in China, Inid 
down from Nautical and Aftronomical obkrvdtions made from 
time to time by himiclf. 

Delaware. 
B = ====== Shews his route returning from Canton in China to the river 

c - . - ,L . - .  ^.- I -  Shews his route from the Cape of Good Hope to the ifla"nd Jo- 
limnah, near the north part of Madagarcar, and from th,ence 
to Bombay, M a d r q  and Calcutta in Bengal, through the Inner 

# 

pafidge. 

J) a,:'* 

E _..-..*..-..-I.-.. Shews his route 'from the river Delaware to London. 

F ********++ Shews his rodte from London and Ofiend t6 India, by the outer 

Shews his route returning from Calcutta to Philadelphia. 

PaEddge. 

G .* .- 8 .  a- .. 4- a .  .- Shesvs his route from Madras to the Downs, after crofiug the 
Equator in the Atlantic ocean. I 

11 -,-.-.-.-.-:=: -. -. - . -. - . - Shews his route from the Downs to IIamburg, and back to Lon- 
don, and afterw:*rds to the Bay of Delaware. 

I-Icrc is one continued route marked on the chart from the Capes of Delaware 
Bay, to the Cape of Good Hope, Bdtavia, and Canton in China; and the route 
returning from Canton, and going to, and returning from, other parts of India, Wc. 
which arc not continiied, comes iiito, or goes out of, the Faid tra& ; from whicfi 
fintion tliere is but little variation from the old route, except wllilt 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 w a s  unneceffary, as the route laid down is fuf- 
ficient, from the experience and choice made of four Ahtic  traAs, ta h o w  the befi 
place to crofs the equator, as well as the befl traA of fea to keep in generally to 
avuid calms, and find the molt fmourible winds, in going or returning from Itldia 
and China. 

I would have marked on the chart fevcraf routes to and from the Iilands in the 
Weit Iiirlics, Wc. but the navigation of thok feas, as well as the Atlantic generally, 
and Norti1 Sen, €96. are too well known t'o render it, in the fniallefl degree, neceffitry. 

The variation of the cotnpafs is marked dotvn, as i t  was obferved by me, by azi- 
murhs, as well,as amplitudes, takcn on each fide of the meridian, by the beft of in- 
firuments, as a ih  thc latimdes and longitudes :-hence it is, that the different routes 
marked on the chart may be depended on to the greateft minutenefs. 

x The 

\ 



EXPLAWATTON OF THE CHART. 

T h e  dii*cOion 01' co&k of the Florida Gulph Stream may alCo bc, rzlicd on, as I 
choring a boat in 3 calm ( w i t h  a rope made fail of:cn tried its rat? of goi 

t 9  an iron pot, t h e  r a p  fr  
25 itlchcs in diainaer, accorJing. to the fize of the boat) 
b y  its rate of goi d found to be le1 
1:r.w- more t l m  
I h t e r a s  j but to the ftmrh.crard and weitward of th 
much flronger ; sild the ncxer  tlfe chaiinrl between Florida and  the Bal~a~nas,  tlle 
fironger of coiirfe. 'fhe width of this ftreain 1 liave fixed allb, by trying the cur- 
.rent ; md, vvhcn opportunities ofTrred, in palling or repafling it, by malting obfer- 
vatiom cjf the hezvenly bodies : add to vhicli, 1 Emre been attentive in afcertain- 
in: the teinperature of the water, and comparing it with that of the air, as recom- 
rhcnded by that $;::at philofopher, the late I)r 3:ranltliti. '1'11e temperatiire of the 
air and water, withcut the fireani, is generally : h u t  the fame ; that is, the differ- 
ence kldorn excc'cds two or t h e e  degrees : foinetimes thc air is the wvincfi j at 
0 t h  t;mes the wxcr. 

0-to 200 fathoms in Icngth, and  the pot fr 
1 .  

In the fircam, the water is alwa r ; indeed, I hive 
Jtnbmn i t  tcn degrees warrnc fircam, the water 
becomes colder than the air; an gat on foundings, and 
appraach the fliorc. If mariners, rtu~iity of deterwining 
their longitude by  cclefiidl obfervat i them a good thermo- 
metcr, and t ry  thc remperaturc of the water pare it with that of the air 
c x r y  two Iiciurs, they may ntwnys ,know m l ~ x  tIiey cone into, or go out of, the 
gdpfi  flrcatn : idced ,  I always ni:tdc a praliicc, t f a ,  of comparing the tem- 

quently throughout the day 
ny thing of a current that 

wards found its ftrengtli and dircAion i y  obfesvations for 
tlie latittidc and bngitnde. It is of rhe urmofi confequence, in making a paEqe to 
and from Europe, KO Le acquainted with this guli:li ftream ; as b y  keeping in it, 

when bound earcward, you horten your voyage ; and by avoidiiig it\ivhen returning 
to the wcitw,!rcl, you facilitatd i t  inconceival~ly ; fo m c h  fo, that I. have frequectly 
~ l lc11  bound from Europe to tliis country, fiioke European hips ,  unacquainted 
I v i t h  rhl: ftrcngth and extent of i t ,  ol5r'the banks of Newfowtll.intf, and Ixcn in port 
;; very ccnGLlerahle time lxfore thcm,.by keeping out of thc fiream ; whcreas they 
lengthened their padige by lteepjn~ in' it. The general courk  of the grilph flrciim 
l>cing marltcd on the chart, I v;ou!d advifi  thole Srho make. tlie iiorthcrn paEilge from 
l;urope, ncver to coine nearer tlie inner line of i r  by choice than I O  or 15 leagues ; 
and then the probability will be, that  thcir pafXige will I x  ;:filt.ed by the help of a 

r current, which often riin3 wirhiu it. *- Iri coining offa voyage from t& fourll- 
be fiirc to f tcb  NUT. ~ v l i & ~  approaching tlle flrram, if the wind will permit 

you, and continue tliat courle uiitil you arc \:.ic!iin it3 wliich may I>e c a ~ y  lcnown 
by the rempcrature of the water, as before tnenlioned. I have always confid'crcd 
j t  of the utmofi confcquence when bound in, to crofs the gulp\i fircam a s  il)ccdjjy 
;is poffible, leil I kould be viljlrecl by calrns or adverfi: winds, and by that 11ieans 

drove fxr out af my may, w h k h  ~vrscllA 11r~long the x o y ~ g e  con5dernbiy, efpccially 
ill the wintcr feafon,. 

c of the air and water daily, and often 
reby 4 iminediately d 
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RULES u I N S T R U C T I O N S  
F O R  

Finding the Latitude. 
H A V I N G  THE S U N ’ S  Z E N I T H  D I S T A N C E ,  A N D  

1-11s D E C L I N A T I O N ,  3‘c. 

I. 

IF r ~ i e  fun’s zenitli diitance is north, and his iteclination foutfi, 
their fum is the latitude fouth. 

11. 
If the fun’s zenith diltaiice is north, and decliniition north, fubtraa the lefier front 

the greater, and the remainder is the latitude ; and to Icnow \vhetlicr the latirudc is 
north or fouth, obferve this general rule : If the declinatiou is greater that1 the zeiiitIJ 

diltaiice, the latitude is iiorth j but if Ids ,  it is fouth. 

111. 
If the fun’s zenith diltance is fouth, and his dcclination north, their ftiin is the 

htitudc north. 

V. 
Jf‘tlie altitudc be north, or if a north i t in  mr\l;c noon, call the zenith diltancc 11orth ; 

but if tlic ;ilritude be rourli, or fiuth filii makc noon, call the zenith dikincc fouth ; 

as thc zenith dillancc is licrc coiifirlcred to bear the Lime name as tIic nltitullc. 

13 
I cmiwx 



6 RULES AND INSTRUCTIONS 

C H A P T E R  TI, 

$F DOUBLE ALTlTUDES OF Tl-IE SUN FOR DETERMINING THE LATITUDE 
AT SEA IN ANY PART OF THE GLOBE, INDEPENDENT OF AIERIDIO. 
NAL OBSERVATIONS. 

I T  is quite unnecefiary for me to enter largely on giving initiuc- 
rions, or of making lengthy obfervations 011 this very important and ufeful problem ; 
the utility of which muit be obvious to every lea-officer ; particularly as the rules 
laid down in the fecond edition of the Requifite Tables, publiked by order of the 
Commiflioners of  Longitude in Great Britain, are fo very plain, that it feems al- 
moil impoffible to ’make them appear more fimple ; but plain and fimple as they are, 
rhey mufi be very nicely attended to. 

rent fituations require different precepts, I have annexed a 
hich are all proved I>y meridional obfervations, made on the fame days2 

for the youiig mariner’s government j fo that if he attends to the rules already men- 
tioned, and thefe examples, he cannot err, and Cddom he without having it in his 

power to know his precife fituation with fefpeA to the latitude. Whcnever the fliip 
alters her fituation between taking the firft and fecond altitudes, the fun’s bearing, 
(which is to be taken when tlie firfi altitude is obferved) with the hip’s courfe, and 
diftance failed between the altitudes, are brouglit into the operation, care mufi then bc 
taken to enter tlie tables bf difference of latitude and drparture, with the number of 
poinrs making the angle, and the difiance hiled between the altitudes ; and take out 
the dfirtxnre of latitude for fuch number o f  points, making the angle and d ihnce  fo 
hiled between the altitudes ; arid not, by miltake, to take out the departure, as I have 
known foine to do, from a want of knowing the priticiplcs on which the calculation 
is made 5 far let the courfe fleered and difiance failed between the altitudes be what 
it may, the angle of difference given from the fun’s bearing, and fuch courfe, wit11 the 
diitance, is what the rables of difference of latitude and departure mufi be clltcred 
with ; and the difercnce of latitude corre$mding tliereto, taken our a1:d applied to 
the firfi altitude obferved, according to the rilles laid down, and the accompanying 
examples, the departure has nothing whatevcr to do with it, 



F O R  FINDING THE LATITUDE. 

Whenever either or both of the fun's altitudes are under 440 or thereabouts, io aS to 
caufe the difference of the fun's refrattion and parallax to be nearly = to or about I', 

fuch. differelice of refraQion and parallax mufi be deduced from fuch altitudes, and 
care mufi be talcen 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 infiruQions for 
xnalcing. lunar obfervations, for afcertaining the longitude. In many of the follow- 
i1Yg examples, the' infirument was without m y  index-error (which is a very rare 
thing) ; confequently as m y  eye was about 18 feet above the furface, the dip for 4' 

was deduccd from the fun's femidiameter for 16', io that 12' remained to be addcd to 
the altitude of tlie fun's lower limb, to obtain the altitude of his center. Iu other 
examp!es again you find the index-error various, mhicli is applied accdrdingl y. T h e  
latitude by account, ufed in the operation, and fun's declination, fllould always be cal- 
culated for the time of taking the fecond altitude: The  logarithms in column of half 
elapfe time, in column of middle time, and that of log rifing, are laid down for every 
ten feconds of a minute, which is near enough for this kind of work, as far as it 
refpeas determining tlie latitude ; but if you wifli to find the time from noon to the 
nearefi fccond, io as to regulate your viwch, you muit proportion for the inter- 
mediate feconds, in tlie fame way that yon find tlie logarithm anfwcring to the dif- 
ference of naturnl fines ; but even then it will be necefl'ary to go over thc operati 
a fecond time, ufing the latitude lafi found, infiead of tlic latitude by account fi 
made life of, as the latituric by accoant, whicli in  all probabiliry woiild prove er- 
roneous, would caufe the time given from noon to be proportionably fo ; therefore I 
recommend the true apparent time at the h i p  for regulating thc W;ICCII, to be found 
at  rea by an altitude of the fun taken three or four points at leaR from tlie ineri- 
dian, by which the true horary angle m y  be arcertained with great cxaQnefs ; and 
on fllorc, or i r i  any harbour or bay wliere the itation is the Came, equal altitudes 
of the flln is a very'excellent method, the firfk taken i n  the morning when the fiin i,: 
about 3 or 4 points from the meridinn, and tho other in the] afternoon, ns per ex- 

amples of equal altitudes. 



ND INSTRUCTIONS 

C H A P T E R  Irr. 

being calculated for the tneridian of 
of that  meridian, u ill cauk a diEerente ; 
fire tables) a i d  in column under you 
you will find what the difference is, which mu& Le tak 
declination found, as above recited. Thus : 

If your Gtuation is to the eatlward of G r  
incgeaiing, deduce the direrence found in T. 

ah&nac, and the rrlult is the twueddeclioatio 

he run's dcclitiation is decre.ifing, you tnuft add  t 
nation. given in the nautical almanac, and the 'rehit is the fun's true 'declination 

1 aforefaid at noon. 

If your fitvation is to the writward of Greenwich, and the fun's dee 
creafing, gdd the difference found in 'I.'. VI, as ;ibovem 

clinat'ton is decreafing, you inufi deduce the difference, and the re 
fun's true d c c h t i a n  at noon. 

It mufi be obferved, that t!ie Fin's dcchi t ion  i n  the iiautical almanac, is laid down 
for noon at Greenwich only ; tliercfure if you wwdm TO fi 
other hour at Greenwich, CcLe what thc declination increa 
and apply the proportion accordingly. 

of Green*], ich, calculate the iiiii's declination for th 
you Want to find :at thc ihip 
tione& which bcing careful1 

you reqifire it, in any part o 

the various examples inkrted 

But if you &e t 

a t  Greenwich t h t  

The 



FOR FINDING THE LATITUDE. 9 

llie importance of calculating, o r  finding with exaAnefs for any meridian, eak 
‘or weIt of Greeiiwich in Great Britain, at the moment of making an obfervation on 
any part of tlie globe, the fun and moon’s femidiaineter, tlie moon’s right afcenfion, 
tlie fLin and moon’s declination, the fw’s riglit afcenfion in  time, and the moon’s 
horizontal parallax, with tlie augmentation of llcr fernidiameter, and the refraltion 
and parallax of the objclis in altitude, Src. is fiich tha t  every obfervation fo made, 
will be imperfc&, without the greateit attention to the application of rliefe .correc- 
tions, according ;is the obfervation requires them wholly or only i n  part. 

The different kind of examples in this book will fliew the correltions wanted, and 
the manner of finding and applying them. T h e  fiin’s fernidiameter is laid down in 
the nautical almanac for every fixth day, wliich is fufficiently near : tlie moon’s fernid 
diainetrr and horizontal parallax is laid down for every noon and inidnight ; and the 
augmentation of her feinidianieter 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 dzclination and his right afceniion in tilne for every noon : tile 
fun’s rcfra&ion and parallax are taken out of Tables I. and III. of abovementioned rc- 
quifite tablcs ; the correAion of inooii’s altitude out of T. VIII. and the eye’s a!titude 
or dip of die horizon out of ?‘. 11. for the open fa ; and out of T, IT. mhen the flln js 

between the obfcrver and the h i d .  The books wanted, ;und from whicll all the 
following obfervations are made, are tlie Niitltical Rlmitnac, the fecond edition of 
the Requifite Tables, midi Shepherd’s tablcs ; a11 of wliicli are publiflicd by order 
of the Cominiaoners of Longitude in Grcat Britain ; and a txble of din;Jreiice of la- 
tit\& and dcparture. ‘l’hcfe books are all a1)folutely nccefruy for the making nau. 
I;ical obfervntions, (befides tlie h o k s  wanted for other purpofcs) at fen. 
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E X A M P L E  I. 
FOR FI'NDlNG THE SUN'S DECLINATlON FOR ANY TIME UNDER ANY 

MERIDIAN; 

8" 00' 00" 

- 4 00 08 

ination in 94 hours 

difference of 2' 

fubtraCted from the declinari 
declination at the given time, 

P. Mi Longitude E@. 

* - 11. 00 00 -- A s  15" is io I" of time, fo 60 is to - 
Reduced .time, or the time a t  Greenwich, - o 00 00 Noon. 

,Ey t)e reduced rime w e  find it was only n c m  at Greenwich when it was 4 P. R L  
at rhc fliip, in the longitude of 60" cafl ; hcnci  it muit tblbw, that .the fun's declination 

anac, 23" I 'L' 4tfl N. for noon at Greenwich on the 
declination at Q P. M. at the given time an& place, 

a 

a s  abovc, 



Apparent time at the fliip 
As 15"~is to I", fo 60 is to 

. 

Q Ditto, . 12th 
Difference of o declina 

- 4 00' 00 

Reduced time, or time at Grsenwicli 

0 Ditto, do. do. 
Difference of o decliiiation in 24 hou 

is to 2' 191 fo I fin y the rule of rhr 
eelitlation at noon at Greenw 

e fun's true declination at 

ations marlied A. MI which afcertains the 
I d o r e  noon at any given meridian, the 
Greenwich, and the noon of the day on 
in thofe marked P. M. .the fun% declination for the 
of tlic day on wiiicii it is wanteci, is niadc uft. of. 



1 2  RULES AND INSTRUCTIONS 

The preceding examples how the bell method of afkertaining the: declination 01 
the fun at any time, or at any meridian different from that of Greenwich; and by 
.the fame mode the moon’s declination is alfo found ; but to fave trouble and prevent 
miflakes by thofe who are not very expert in figures, I have annexed a number ot 
examples, which how how to afcertain the declination of the fun by infpeQioa, 
As per example. 

With the longitude c>f the fhip or place, and the day of the month, you enter the 
*T* VI. and under f i e  former, and againfi the latter, you take OUE the correQion, 
which is deduced from the fun’s declination laid down for nom at Greenwich, if 
the longitude is eafi, and his declination is increafing j but it is added when his de- 
clination is decreafing. Again, if the longitude is wefi, and his declination is in- 
creaiing, this correaion is added as aforefaid ; but deduced when his declination 
is decreafing. The ref’ult of there gives the fun’s declination at  noon at any given 
place. 

, But if the fun’s declination is wanted either before or after noon ;tt any given 
place, then the T. VI. tnuit be e nd time, with the time from noon, 

n OW and applied according a s  you 
Greenwich, and as the fun’s declioation is increafiag or decrea. 

nth, and the corr 

6ng As per the examples following : 
I 

Exam@ I, M. L oflgitun‘e E@. 

SUPPOSE t h  fun’s declination is wanted when it is incre&7g, on the 12th diy of 
yune, 1793, at noon, in longitude 60° eq”. 

o Declination Izth June at Greenwich at noon is - 230 12’  ~,+P.N, 

0 Declination at the given time and place - 23 1 2  04 N. 
- 40 With 12th June and longitude 6oQ enter T. VI. - 

Zxamph 11. M. JI; ongitude Ea@* 
SUPP08.E the fun’s declinntim is  wanted when it i s  decuenzng, on the 12th doy of 

J@y, 1793, at noon, in longitude 60° enJ. 

o Declinarion at  noon at Greenwich, I ztb July is - 2 10 54’ I 7” N. 
With 12th July and longitude 60’ enter T. VI. - +- x 30 

o Declination at the given r i m  and place - 2 I 5 s  4.7 N. 



F O R  FINDING 

M. 

SUPPOSE the Jun's declination is wanted wbcn it is in 
1793, ut noon in Ioii@tz.de Goo 

o Declination I 2rh June at Greenwich at no 
Wit11 12th June and longitude 6oV enter T. 

o Declination at the given time and p 

M. 

SUPPOSE t h e j ~ n ' ~  declination is wanfed when dccrcaftiig. on the x 
nt uoon in longitude Goo zctc$, 

o Declination 12th July at noon at Greenwich is - 210 54' .I 

With 12th July and longitude Goo enter T. VI. - "- or 3 0  
Declination at rhe given time and place - 21 52 47 N. 

N. 13. The lctters A. M. fiaiid for Anti Meridian, or any time before noon. 
AnJ, P. M. for Pofi Meridian, or any time after noon. 

M. for Meridian, 

E W n p l e  v. A. M. 

&?Jl'PO8E the fun's  dcrlincttion is rzonntcd whn it i s  incrcgjng, on 12 
1793, ot 6'1 40' A. M. in longitude 60° eaz. 

o lleclitlation on the I 2tli JLIIIC at noon at Greenwich is 23' 
With I z t h  June aiid longitude Goo cnrer T. VI. 

I 2' 44" N. 
40 

23 12 04 

5h 20' - 53 

-.i- - 
i Enter T. VI. again with x 2th June, and G h  40' dc- 

du&x\ froin 1 ~ ' ~  which gives chc tiine from noon 
o Declination at the givcu time and place - . 23 I I I I N. 



NS 

E I. Z ongitude XaJ. 

on& wanted' when it is decregng, on the 12th  of 
ngitude 60° CQJ. 

enwich is - 2i0 54' 17" N. 
vr. - + I 3o 

Sh 4ot + 2 7 

-- 
21 5 5  4 

the given time and place - 21 57 54 N, 

Pe M. Longitude Bay. 

when it is increajng, on the 12th of . in longitude 600 cnJ. 

at Greenwich is 23O 12' 44" N. 
40 

23 12 4 

- + I 6  

nd longitude 60° enter T. VI. - - 

- 2 3  +' 1s 10 N. 

P: M. L ongilzcde 

ation is wanted when it is decre&g, on' 12th  'July, 
h 20' P. M. in longiiude Go0 cnJ. 

July at noon at Greenwich is - 210 54' I 7" N. 
longitude 60° enter T. VI. - + I 30 

55 47 
. -  2 2 2  

- .--...___ - 
3 - < -  

ntime and place - 2 1  53 2 s  N. 



F O R  FINDING THE LATITUDE. 

SUPPOSE the fun's dcclinatioii is wanted wher, it is increoJng, on the 12th of Junc, 
1793, at 6h 30' A. M. in lo?igifude 60° wcJ. 

0 Declinaticgi at noon at Greenwich on 12th June is "3" I 2' 44" N. 
With 12th June and longitude 60° enter T. VI. - + 40 

Enter T. IV. again'with I Z t h  June, and G h  30' de- 
duced from 1211 which gives the tiinc froin noon 

Declinatjon at the given time and place - 

Exam@ X. , A. M. 

SUPPOSE the fun's dccliiiation is wanted when it is decreajhg, on 
1793, at 6" IO' A. M. in longitude Goo weJ. 

21 0 Declination at noon at Greenwich on r2th July is 
With  12th July and longitude 60° enter T. VI, 

i Enter T. VI. again with I 2tli July, and G h  ro' de- 
duced from I 2h which gives the time from noon 

o Decliiiation at the given time and place - 
I 

c 

_Example XI. P. Ma 

SUPPOSE the fun's cicclination is  wanted when it is increaJng, 
1793, at Gh 30' I?. M, in longitude (io0 weJ 

cy o Ilcclination at noon at Greenwicli on 12th July is 
With 12th June and longitude 60° enter T, VI, - 

1 Enter T. VI. again with I 2 h June and 
GIL 30', wliich is the time from noon 

.O Declination at the given time and place - 



16 RULES AND INSTRUCTIONS ’ 

SSs’xnnpzc XII. F. M. Eo?gitucle JVg. 
\ 

SUPPOSE the Sun’s declination is wanted when it is d e c r e ~ n g ,  on t h  I 2th of yub, 
1793, at 6 h  10’ I?. M. in longitude Go‘ weJt. 

0 Declination at noon at Greenwich, on I 2th July is 2 io 54’ 17’’ N. 
I 30 

21 5 2  47 

- 2 184 

With r2th July and longitude Goo enter ‘l. VI. 

- 
I-. 

Enter T. Vi. again with 12th July and 
Sh zo’ which is the time from noon 

0 Declination at the given time and place 21 jo 2% N. 

. C H A P T E R  IV. 

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

IN; finding the moon’s declination, Table XXII. is made uft: of;  
d with tbe variation of moon’s dcclination between iioon and midnight 

the lcngitude is eatl ; - a d  between noon and midnigllt following, if 
weft : and under the former, and oppofiie the latter, is the correc- 

it be applied to the rnbon’s declination of the noon of that day, at 

cording as the declination i s  incrcafing or .decreafing, or a s  the Ion- 
or W L ~  of the meridian of Greenwich ; and tlie relult will be 

on at the meridian required at noon. But wheiievcr the moon’s 
ed for any time different from that of noon or midnight, which 
the cafe, you enter Table XXIJ. a iccond time, with tlie variil- 
decfination, in I 2h as aliove, and the time from noon inltcad of the 
ly the two corrc&tions according as your fituation is eait or WCIZ 
as the declinhtion is ,on the hicreak or the decliue j as per the 

inftrted, to which have particuhr refercnce. 

2 E‘xatnplc 



&!I. 

I 



I8 R U L E S  AND INSTRUCTIONS 

BxampZe IV. M. Longitude W@. 

SUPPOSE the moon’s dccfination is wonted whcn it is decreajng, on the 25th 

I I O  55‘ N. 
Augzy’2, 1794, at noon, in longitude 60° we& 

t Declination at noon at Greenwich on 25th of Rugufiis 
tion of C declination between noon and midnight following 
IS 103’, with which and longitudc Goo enter Table XXII. 3 - 34 

C Declination at the given time and place - I I  2 1  N. 

A. M. Longitude Ea/ .  

’s declination is wanted when it is increahng, on the 16th 

t noon at  Greenwich. on JGth of Augufi is 8” 21’ N. 
1794, ut 6 h  20‘ A. M, in fongitude Goo eq?. 

noon, enter Table 
5 h  40’ the time from noon 

wanted when1 it is dmenJng, on the 12th 0s 
’ A. M. in lotagitude boo 6 4 2 .  

nwich on 12th June is - 16” 1 2 )  N. 

3 + 18 
een noon and midnight preceding 

Goo ’enter Table XXII. 

om noon, enter Table 
40’ the time from noon 

16 30  

-k 26i. , 

I 16 56.”;N. 
t nd 

at the given time and place 
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E x a q j l e  VII. P. M. J; Olag'itMclc BOY. 

SUPPOSE the moon3s declination is wanted when it is increaJi,t,g, 011 the 5th of June,, 
1793, at Gh 40' 1'. M. in Ion$ude 60° caJ. 

(I Declination a t  noon at Greenwich on 5'11 of June is - I)" 59' N. 
Variatioii of (I declinarion lxtween noon :uid midilight followii~g 

is ioG', with which and iongitude Go" alter Tal>le XXII. f -  
9 24 

G' 40' ?. EX. is 6" 40' from noon, enter 'Table XXII. 
again with IOG' variation and 6" 40' the time from IIOOII 

[ - + 58* ' 

Declination at the given time and place - 10 22.: 

SUPPOSB the niooii's dcrlinatioia is wnnicd whcti it is decrcnzfitg, ' O F Z  the 15th as 
rune, 1793, at 6h 20' P. M. in  Iongitutie Goo cnJ1. 

(I 1)cclination at iioon a ich on 13th of June is 
Variation of (I dccliiiatioil between nooil and midnight following 

16 

+ 23 

16 34 

- 34 

1 is 65', with which and longitude Goo enter Table XXII. 

-CI 

tion, atid 6" 20' the time from noon 4 * 
20' from noon enter Table XXII. 

cf Decliiiation at tlic givcn time and place - - 16 00 N. 
& 

10 37 

- 53 



P. M, 

SUPPOSE ilJc ?iiow9s dcctinntion is wanted when it is im-c i? j~ tg ,  on the 5th OJr’June, 
1733, at 611 30’ I?, M. in longitude Goo we@ 

go 53’ Ne 

-1- 35 

10 34 

a Declination at noon at Greenwich on 5th of June is 
Variation of a declination between noon and midnight follawing 7 

is IOG’, wit11 wliicli and longitude 600 enter Table XXII. j 

‘ - 

--,- - 

1 -  + 57 
G h  30’ P. &!I. is Gh 30’ from noon, enter Table XXII. 

again with variation 106‘ and Ch 30’ the time from noon 
(I I>eclination at die given time and place - - I I 31 N. 

* 

13’xalEj>/e XH. P. M. Longitude W$. 

SUPPOSE ihc moon’s dcciinnfion is wanted when it is cfecreufirig, 011 the I 9th of SE;IZE,  
1793, at 6’’ IO’ P. M. in Iongiiudt Go” rcrcJI. 

, (I Declination at noon at Grccilwicli on 12th  JLIW h - 16“ 12’ N. 
Variatiou of U declination betivec1i noon and inidnight following 3 - 2 2  

--* __... is G5’ with whic’ii and longitude 60’ entcr Table XX11. 
1.5 5 0  

33; 
6’1 IO‘ P. is 611 IO’ from noon, enter Titl)le XXII, 1 
again \ , i t l i  variaiion 65’ atid 6 h  IO’ the timc from noon .j 

- - 
-_-I___-_ - 15 1G.t N. __-_.- (I Declination at the givcil time mid place 
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ntal parallax the preceding midnight, Is above, gives the moon’s 
t 811 50’ A. M. in longitude Goo e&, tlie giveu time and 
9’ f, which horizontal parallax mufi be applied in the 

moon’s fimidiameter a orizontd parallax 1xen decreafing 
ey were increafing in ~ O ~ ~ U O O I I ,  the 2” of the moon’s 
e g y  of horizontal parallax, muff 11;~re been deduced from 
g midnight, as above, arid the remainder would have becn 
ter and horizontal parallax required. 

Example 11, 

’s feddiameter and borisontal parallax I 

rune,  at 6 h  IO’ I?. M. in longitude doo eo.$. 
anfed on the zzd OJ’ 

- 4h 00’ ool/ 

ed time, I - -- 
True apparent,time at th 6 I O  00 

er at noon at Greenwich 2zd June - . 16 IO 

.) 16 IG 
G 

59 29  

2 1 0  00 

(I Horizontal parallax at noon at Greenwich azd June 
U Do. at midnight following - .. s9 42 - 

Difference of C horizontal parallax in I z hours 2 2  

n fay, As 12h is to 6” increak of moon fcmidiaineter, fo is tbe reduced 
h IO’ to I ” ;  which I ”  added to the inoon’s fmidiameter at Grrenwich at 

noon, as above, gives the moon’s femidiarneter at the time required to be 16’ XI”, 
to which add augmentation accmding to altitude, and the refult is the moon’s true 
femidiiin1erer. eaie of won’s  horizontal parallax, io is the 

reduced zh 10) to 4” ; whic added to the moon’s horizontal parallax a t  

Greenwi;h at noon, gives the 1x1 ue borizontal parallax 59’ 24’’ at the time 
required 1 s  above. 

As l zh  is to 25” i 

the moon’s fepidiatneter and horizontal parallax been decreafing 
the I ”  of moon’s kcmidiameter, and the 4# of moon’s hori.tonta1 

par dlax 



FOR FINDING TH 

parallax found as above mufi have been.deduced from that laid down for no 
Geenwich as abovej and the remainder wodd have been the mom's fcmidiameter 
and horizontal parallax at the time required, 

The& two examples, with the initruAions fallorying each of tlie 
fufficient for the government of the mariner in every fituation at fea, for findin 
the moon's fcmidiameter and horizontal parallax; only he is to obferve that 

in Greenwich, the reduced time is found by &din 
me. found from the longitu'de, which is quite the 

See how tlie reduced time is found for w two preceding examples. 
ill Examples 111. and 111. of the firll method of finding the fun's declination, 

C H A P T E R  VI. 

METHOD OF FINDING THE SUN'S RIGHT ASCENSfON IN TIME, FOR ANY 
MERIDIAN EAST OR WEST OF GREENWICH, OK FOR ANY TIME UNDER 
ALJY MERIDIAN, BY INSPECTION. 

Example I. 

SUPPOSE the fun's right dje@vt in t h e  is wanted on the 12th qf June, 1793, 
at noon, in longitutle 60° CQJ. 

0 Right afcenfion in time at noon at Greenwich IGth of June sh 24' 281 
Longitude GO" and daily variittioll 4' 9" between noon and 

0 Rigllt afccnfion in  time at the given time and place - 5 23 47 

noon prcccding, cntcr Table' XXIII. 1 '-- 41 
* 

- 



REMARKS AND INSTRUCTIONS 

Bxamjtde 11. 

the fun's right n/*cenJon in iirne is wonted on thc I 2tlJ of June, I 793, at 

fcenfion in time at noon at Greenwich 12th of June sh 24' 28' 

noon, in longitude 6oQ WCJ. 

3. 41 
e 60° and daily variation 4' I 9'' between noon and 

on following enter Table XXIII. - nGon in time at the give; time and place - 5 25 9 

- _1 

Example ZIT. 

nJon in time is wanted on the 12th Of yunc, 1793, nt . M. in longitude 600 eaJ. 

n at Greenwich 12th of June 5h 24' 28" 

3 -  41 

3 . -  57 

5 23 47 
n, with which and daily 

at the given time and place - 5 22 50 

the 'given t h e  and place - 5 24 5'4 

2 



FOR FINDING ATE E. 

J3xnmple V. 

SUPPOSE the fun's right u/cenJon in &e i s  wanted on the 12th of June, 1793, a 
6" 30' A. Ma in longitude 60° we#. 

0 Right afccnfion in time at noon at Greenwich 12th of June 
Longitude.GoO and daily variation 4' 98 between noon 

5 h  24' 28" P +  41 

3 -  57 

preceding, enter Table XXIII. 
5 25 9 

Gh 30' A. M. \is ~h 30' from noon, with which and daily 
variation 4' g', entet. 'PabIe xxIa 

0 Right afcenfion in time at thi given time agd place - 5 24 12 

1 .  

Bxample VI. 

SUPPOSE the fun's right afcenjon irt t ime  i s  wnnted on the 
6h 30' P. M .  in longitude 60" w@. 

0 Right afceniion in time at noon at Greenwich 12th June 
Longitude Go" and daily variation 4' ga between noon 

and noon following, enter Table XXJJZ. 
* 

I 

5 25 9 
dh 30' P. M. is the iime from noon, with which and daily 

variation 4' g" enter again Table XXIII. 
0 Right afceufion in time at the given time and place - 5 26 e 16 

G CHAPTER 



C H A P T E R  VII, 

I am now fuppdhg t% G l  along a cod€, IYith the land between me and the fun, at a time I want much to know my latitude, and by a 
fort: obfervation made with a Hadley’s o&ant or quadrant ; but before I can make this obfervation with certainty, I muR fi& dcertain how 
fx f am from the fea &ore of this land that obftruEts the horizon : to do which I proceed thus; fend a pedon with a quadrant or ohnt  to 
the main-top-mafi head, ro take the altitude of thei‘un, the very fame moment I obfeme it with another o€tant or quadrant off the quarter- 
dcck : the height of the upper obferver’s eye is here fuppofed to be go feet, and that of the lower obferver 22 feet from the iurface of the 
a-i’dier, and the difference of the obfervedaltitudes is fuppofed to be I 2’. 

‘file upper obferver’s eye go feet. 
The lower obferver’s do. 22 do. I0,OQOOO 

Difference Enter T. XVIII. and take out the correfponding log 1,8325 1 

8,16749 
Sum of the tn-o elevaticns of the obfervers’ eyes I I 2 feet enter T. XVIII. log. 2,04922 
Difference of obferred alritudes - - 12 eater T. XIX. iine 79.54291 

7,75962 is the fine of oo 19‘ 46“- 

This is the logarithm compliment 

Difference of obferved altitudes 0 12 00 - - - - Sum - 0 31, 46 Half fim 15’  53t cormgent - 2>33533 
Height of maft head 90 feet, n-itti w k h  enter T. XVIII. 1,95424 Half fum 0 I 5  53 - 

4,28957 Natural number is 19479 
x x 1 9  

,Nwxal number 19479 divided by 51 20, the number of feet in a nautical mile, gives the difiance from the land to be 3 8c m w  parts of a 
Having nom the dihnc:: fro:n the land, you may proceed to work your obiervation according to example for that kind of fituation. 

CAARTER 
mik. 

P 
d 
P 
M 
u, 

d n 
4 
0 z 
w 

v) 



FOR FINDING THE LATITUDE. 

C H A P T E R, VIII. 

O~MERiDIONAL OBSERVATIONS IN THE OPEN SEA WITH A HADLEY'a 
OCTANT OR QUADRANT, AND THE LAND BETWEEN THE SUN AND 
THE SWIP. 

ExampZe I. 
Obferved the 0 lowefi limb at goon - .) .. 79" 3' ool SI 

Index-error to be'dcduced - - .) - 3 00 

0 Lowefi limb cor&&ed 9 79 00 00 

'0 Semidiameter th?s 2d of Juhe, 1793,  is f 1s 48 
Apparent altitude of 0 centre - 79 '5 48 

3 43. 

.) - 

Eye's altitude or dip of the horizon for I 5 feet in the open Tea - 
Apparent altitude correclled for the dip ,79 xi 6 

0 Parallax in altitude O' '*"i 2 Difference - 9 0 RefraOcion in altitude 

- True altitude of the 0 centre - 79.  57 

0 True zenith difiance - . I I O  48 3 $. 

, 6 , 24 -... Nu 

90 ,GO 00 

Longitude 450 weft corrcttion of 0 declination from 
Table VI. I '  I *  to beadded to 2 2 O  17' 20" the? 

*Latitude of h i p  at noon 2d of June I 793  

+ 22 x8 21 N. 
- 

33 
0 declination at noon at Greenwich 5 

In this example the fun is fuppofd to be between the reffd and the l;ind, an,f 
the ffiore of the land at rile ciittance of one-fourt~i of a mile ; rilerefore a s  t~ ic  
obfervation is a fore one, Table V. for 15  feet mult be made tifc of for the d ip  
iiiitead of Table 11, 
Obferved the 0 loweft limb at noon I * - 9 So" 3' 00" s. 

.) - Index-error to be dcduced ?I 00 
0. IAaweR limb corrdted s o  00 03 

-+ I F  4s 0 Semidiameter this 2cl of June, 1793, is 
Apparent altitude of 0 centre - sa 15 48 

I_ 3-1. 00 

App:trent nltitndc corrc&t.ecl for the dip 79 4 L 4s 

- - 
-" 

Eye's alr. or dip of the horizon for I 5 feet, thc lam1 bcing 7 
J .. _....-. 1_" 

one-fourti; of a mile difinnt 

0 Refrilltion i n  altitude 
0 l'arallax in do. 0 2  O' I I " ~  Viierencc - 9 

* 2~-18--- 00 0 3  

1 -f- 2 2  xs* 21 N. 5 

. - I -__-_-. 
m - .I True altittide of 0 centre 79 41 39 

0 True zenith diftance - - I IO 2 1  s. 
Longitude $5' welt, correQion of o declination for 

'l'able VI. I '  1'' to be addeJ to 2 2 O  17' ao" N. 
the 0 dcclinarion at noon :ir Greentyich 

Lakude ofthe h i p  at 110011 2d of June 1793 3 2  36 4 2  N. 
* ,  

X I Jaw f i q : i m $  prowd tbiJ rnrfbod w i / h  tbt i i r i  olj;.rxifiotrt, c i r d  $id tb y apw.  

C: El A P'TE R 
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C H A P T E R  IX. 

“OBSERVATIONS BY TWO ALTITUDES OF THE SUN, FOR 
‘ DETERMINING THE LATITUDE. 

M A Y  r6th, 1790. 
At 9 h  2’ oof A. M. oI$:O 1. liin. 44* I 5’ add I 2’ and his corr. is 44.O 27’  Nat.S. 70029 

62 57 Nat. S. 89061 - -- At I O  27 00 do. 6 2  45 do. 
I 25 00 Elapfe time. Diffcrence of natural iines - 19032 

4 2  qo Half elapfe time. 
.I 

Longitude Fer account 3 O  20’ 00“ North. Seem lefs radius o,ooo74 
0 Dcclination, - i g  I O  do North. Secant lefs radius 0,02477 

Sum is log ratio - 0,02551 
--I 

Difference of natural iines 19032 its log is - - - 4927919 

Deduce lialf elapfe time 0 42 130 

Time from no011 when the greatefi altitude was taken I 30 10 which in col. riGng 

0,0255 I 

-J-, 

givcs a log of - 3,98309 
Deduce the log ratio 

Logarithm of this natural number - - - - - 7204 

T h e  natural fine of the 0 ineridional altitude - L 74.O 17’ 00” N. 

Difference 1.85758 is the 

- 8906 I -- Add the natural fine of 0 greateit altitude as above - 
Sum - 96265 this is -___ 

90 00 03 

0 Zenith clifinnce 1 5  43 00 N. 
0 Declination as above _ I L .  I O  -_.... 00 N. 

Latitude of the fliip 3 2 7  00 N. 

I l’his obfcrvation was made when the fliip was becalmed, to the faithward of 
. [lie fun, i n  the Arslian fca j confequently the latitude was the f h e  when both 

altitudes wcre obfervcd : but whenever the f l~ip alters hcr poiition between the 
a k h d e s ,  t h c  fun’s bearing wlien the firR allitude is obfervec! inufi bc taken, and 
thc coude and difiaiire failed bctwcen the altitudes brought into the operation, 3s 

per the following cxamples : The refult of the work will rllen be the latitude when 
the kcond altitu:!c w is obferved. 

4 Exn?l?jl’E 



i 
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3 ,I 

bferved 0 lower limb - 26' 3' 00" 

26 18-47 
- Jr ' 5  48 - -. 0 Semidiameter add - 

Dip for 24 feet deduce 4' 40' 

Dig. afd ref. &. paral. in alt. I 47 

At 18' A. M. Obferved 0 lower limb - ~ 30 4 
aturai fine 44.1 5 I 

Semidiameter add - - + 15 (a 48 
I .  b 

Dip for. 24 feet deduce 
DiE. of o ref. &. yara1. in  alt. I 27 

4' 40" 1: 'G ': 
.?o 55 41 Natural f ine '~rqc4 . -- 

Elapie time. Difference of natural fines - . 7,253 -. - 
_a*;3 ,30 Half elapfe time. 

Latitude by acct. when the 2d alt, was obi'. 3 5 O  18' S. Secant lefs radius 0,08824 
0 Declin. at the meridian of the h i p  Ome time 22 44 N, Secant lefs radius 0,0351 2 

DiEerence of natural fines 7253 gives a eominon log of 

Sum is the log ratio 1 . - 
" % 

The 1iaIf.efapfe rime 33' 30" gives i\ jog of " 0,83669 
Sum of logs - ' 4,82057 in 

Col. of middle rime gives i h  17'  10'' 

Deduce the half cliipfe time o 33 30 
True appar. time from noon when Sreateit alt. was &f. o 43 40 which in  col. rifing 

" Gives a log of - 3225759 
Dcducc the log ratio - 0,12336 

The logarithm of a natural number found to be - x 362 
Add the narukaf fine of the 0 grcatefi altitude - c - 5 1 404 

Sum - 52766 this is 

The natural fine of the.0 meridional altitude - IC 3'" 51' 000 . 

-c_r 3, I 3423 this is 

- 
go 00 00 
I 

0 Zenith difiance - - 5 8  g 00 N. 
0 Declination as above - 2 2  44 00 N. 

Latitude of the fliip when the 2d altitude was obfervcd 35 25  00 S, 

N. 13. In the above cafe the fliip altered her Elrdation very little between ohe firR 
and iecond altitudes. 

4 Exantple 



FQ DI 

Two points the angle of di 
no lee ~ a y ,  and the difianc 

iws x 4' difference latitude in the traverfk- t 

MAT ZZA, ' 1790. 

At gf' 46' A. M. by watch obf. 0 I. limb 5 6 O  49' 
Diff. of 0 femidiaineter and dip + IZ 

57 *I -+ 14 Diff, of latitude as above 

CorreAed centre 57 ' 5  
At. I I 46 A. M. by tvatch obf. 0 1. limb 77 

P 

-- 
g add I 2' & cen. is 770 3 

I_L 

2 00 Elapfc time, Difference of natural fin 

timk, 
- 70 54' N. Secant Icfs radius 

- so a7 N. Secant lefs radius 
. ,  

o Declination* 

Difference of natural fines 13469 its log is - I 

Sum is log ratio - 
The balf elapfe time xh its log is - 

Col. oTniiddle time is a log = to I ~ ,  5' xoU 
Deduce the half elapfe time - r 00 bo 

5 i o  'which in col. Time from noon when the greateft altitude was oljferved o 
nifing gi&s a log of - c - 1,4Q50 I 

- - I Deduce the log ratio 0,0324I. a 

. Difference - 1,37260' this i s  
- I 

2 The logarithm af a natural number found to be 
Add the natural fine of the 0 great& altitude as above 

Sum 

'The naturd fine of 0 meridional altitude I *  

\ 

90 00 00 

0 Zenith dillatice - - 12 35 00 N. * 

0 Declination as above 20 27 00 N. 
1,atitudc of the hip n t l l ~ r ~  the zd altitude was taken 7 5. 00 N, ' 

Exanpfc 
I 



RUBES AND IN$TRUCT;IOgS 

Example, %. V. 

Four points the qngle'of di#t?r: as the fhip made 
do. int7 i no lee way, and the diflanr'e f& 

14' diff. latitude in the traverfe table to 

14" 4G' A. M, by warch obf. 0 1. limb 7 7 O  9' 

' Diff. of 0 felnidialneter and dip + 1 3  

77 z 1  
- '  

10 
__I 

Diff. of latitude as above - 
N a ~ t m l  fine - ' 97636 

2'P. M. obi. 0 1. li. 53 48 add 12' 8: corr. is 540Nat.S. -- 80902 - 
Difference of natural fines - 16734 ' 

00 N. Secant lefs radius - 0,02832 
-, -...._&-I 

Sum is the log iatio 0,03246 I 

-h-LI 

' Col. of middle time is a log = to ~h 7' 00' $ 

Dcduce the half elapfe time - I 1 7  00 

Tim& from noon when the greatcfi altitude was ti1ke11 = o 6 00 

Col. rifing gives a log o 
Deduce the log ratio - / -  0,03246 

- 

Difference . 
garit'hm of this natural numbcr . - - - .I 

ral fine of 0 great&. ;ilt:tude as a b o : ~  - 
Sum 97667 this is 

al fine of 0 me~~dional  alti - 
- -_1- - I .- - 0 Zenith diAaiice - J ? ,  24 00 N. 

G 0 Declination I c 2 0  28 oq N. 

N. Latitude of thc fliip when the zd altitade was obferv , 

2 
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Exnn9Ze VI. 

0 bearing Nine points the angle of diff. as the fliip made 
Ship's coiirfc NEtE. 4 2  do. ~ 5 Eno lee way, wliich deducc from 16 points, 
leaves 7 poiiirs, and the diitance fiiiied bctween the altitudes 9' which gives diEerence 
of latitude 21 in the traverfe tables to be dcdiiced froin tlie firit altitude. 

N'CV2W. is 4: points. 

M A Y  23d9 1790, 
At 111 00' 1'. M. by watch obferved 0 1. l imb 71" 00' 

Iliff. of o femidiameter and dip - +- I2 

71 12 
m - 2  

-..- Difference of latitude as above - 
CorrcRed centre - - 7 1  I O  Nat. Sines. 94646 

At 2 00 P. M. obf. 0 1. li. 5 8 O  13'add 12' Sr his corr. is 58 25 Nat. Sines. 85188 
I 00 Khpfe time. Diffefencc of Nat. Sjncs 9455 
o 30 Half elapfe time. 

I_ 

- I 

Latitude by accouiit g o  7', 00'' N. Secant lefs radius - ajoog$2 

0 Declination ' - 2 0  jg 00 N, Secant lefs radius - 0 , 0 ~ 8 8 ~  
Sum is log &io - o , 0 3 4 3 ~  

Log ratio brought down - - ' -  I - 0,03436 

- 

Difference of natural fines 9458 its log is - - . 3,97580 
- - 0,88430- ' T h e  half elapfe time o h  30' 00" its log is - 
Sum of logs 4,89446 in 

Col. of middle rime is R log = to 111' 32' 20" 

Deduce the half elapfe tirrie 0 30 00 

601, rifing gives a. log of - 3 356532 

'rilne fro19 tioon when the grcatefi altitude was obferved I 2 20 wliich in 

. 0,0343 
--- Ceducc the log ratio - 

l)ifference 3,53101 is 
'The logarithm of this natural number r L - 3396 
Add the natural fine of 0 greatck altitude as above - I 94646 

Tlie natural iine of 0 meridion$ altitude - - - 7130 391 001 Is. 

0 %p-kli dillance - - - 1 1 .  21 00 N. 
0 Declination - zo 39 00 No 

s 11 111 - $3042 this is 

90 00 00 

- 
La!itl& of the fliip when the 3d altitude vr'as obferved - - 9 13 . -  00 N. 
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Exqmpb VII. 

o Bearing One and one half points the angle of' differ- 
Ship's coude NNEiE. is a t  do. 0 ence, as the fliip made no lee way, and .&e 
difiance hiled between the altitudes 9' which gives difference of latitude 9' in the 
traverfe table, to be added to the firfi altitude. ~ 

NbGE. is I+ points. 

MARCH 2 7 t h  1790. 

At I I 48' A. M. by watch obi. 0 1. lim. 8 1" 46' 
DiE of 0 femidiamer and dip _ +  1% 

81 58 
Diff. of latitude as above + g 

8: 7 Nat. Sine 99055 
At 13  56 which is II 56'P. M. obf. 0 1. lim. 60 48 add 12' is 61" Nat. Sin; 87462 

2 8 .Elapfe time. Difference of natural fines I 1533 
-- 

I 4 Half elapfe time. 
I 

Latitude per account 13" 45' North. 
0 Declination - 21 22 North. 

Difference of natural fines I 1593 its log is 

Secant lefs railius 0,o 1263, 
S cant leis radius 0,03093 

Sum is t e log ratio - 0,04356 
--. --- 

- - 4,4419 

0955966 

1 
- 

- . - The half elapfe time ~h 4' its log is 

Cd. of middle time is a log = to oh 53' 50' 
Deduce half elapfe time I 4 00 

Time from noon when the greatefi aIt. was obferved o IO I O  which in col. rifing 

. gives a log of - 1,99289 
Deduce the log ratio 0,04356 

'Logarithm of this natural number - 89 
Difference 1,94933 is. the 

- - - r 

- Add the natural fiat of 0 greateft altitude as above - 99055 
Sum I )  - 99144 is the 

' Natural fine of the 0 meridional altitude - L - 82. 30' 00" N. 
go 00 03 

0 Zenith difiance 7 30 00 N. 
0 Declination 

Latitude of the fhip when the zd altitude was obfervcd - 13 5 2  00 N. 
.) 2; 2 2  00 N, 



FOR FINDING THE LATITUDE. 3s 

1 7189 a792* , 

As oh 36' P. M. Qbferved 0 lower liinb - 23" I' 00'' 

32 16 48 

y 4'401 { -  6 2 

At x h  28' P. M, ObCerved Q lower limb - 29 I 00 

8 Scmidiaineter add - + ' 5  48 

Dip for 24 feet dedute 
Diff. of 0 ref. & par, in alt. dcd. 1 22 

32 I O  46 Natural fine 53263 

0 Semidiameter add - - + ' 5  48 
29 I G T  4'40"1 G 13 

Dip for 24 feet deduce 
Uiff. of 0 ref. Sr par. in alt. ded. I 33 

2 9  I O  pj Natural fine 48761 
' o 5 2  00 Elapfe time. Difference of natural fines - 450% 

o 26 00 Half elapfe time. 
Latitude by acct. when the zd alt. was obf. 34" rg"S. Secant lcfs radius 0,08271 
0 Decli. at the meridian of the, flip f h x  time 22 50 N. Secant lefs radius 0,03544 

O,I 1.81s This fum is the log ratio 
" Difference of natural fines 450% gives a common log of ' 

The half clapfc timc I 26' gives a log of - 0,946 14 
3 96534 

4>7 1 71c in 

- - 
- - Sum of l o p  

____1 

Col. of middle time gives a log = to i h  00' 30"' 
Deducethehalf elapfe tiinc - o 26 00 

'rrue appar. timc from noon when greatefi ah. was obf. o 34 30 which in col. rifing 
,. - Gives a log of - 3205;42 

Deduce the log ratio - - 0 , 1 1 8 1 5  

The logarithm of a natural number found to bc - . 86r 
Add the natural fine of the 0 greatell altitude - c - 53263 

DiEerence 2,93527 this is 

Sum - 541 24 this is 

The natural fine of the 0 meridional altitude - - 3%" 46' 001 

go 00 00 

0 Zenith difiancc - - 57 14 00 N, 
Q Declination as above - 2 2  50 00 N, 

Latitude ot the hip when the 2d altitude was obferved 34 2 4  co s, 
~- 

\ti ,%J; B. In the above cafe the h ip  altcrcd her fituation very little betwccn the firk 
:and ftxond altitudes. # 

Example 



Ship's c o d e  NNE. Angle of 'difference is one point, and the difiance fided be- 
0 Bearing NEBN. 3 c  tween the  altitudes is 1 4 ' ~  which in the tables gkes difference 
of latitude 14' to beadded to the firfi altitude. 

JUNE 12th.  1792. 
At gh 18' ,A: M. obferved 0 lower limb 270 57' OOH 

Above diff. lat. between the alt.,add + 14 00 
' 28 X I  00 

0 Semidiameter add ' . 
28 c6 47 

Deducedip for 22 feet 4' e81 7 
Iliff. of Q ref. & paral. in alt. I 39 5 

* -  + 15 47 

- 6 7  

- -.-__ 

28 20 40 NJtural fine 47486 
At I I I O  A. M. obferved 0 lower limb - 37 35 ' c g  ' 

0' Semidiameter add - - -I- 1.5 47 

Deduce dip for 22 feet 4' 28" {: 3'; - Diff,,of 0 ref. & paral. in  alt. I 6 
I 52 Elapie time. , 37 45 13  Natural fipe 61222 - 

I Difference of natural fines 13736 o 56 Half elapf'e tine. --- .- 
Lat. by aqcount when the zd alt. was obi. 28* 37' 5. 
0 IUeclin.. at themerid. of fl ip fame time 23 13 N. 

This  fum is the log ratio 0,09325. ' 

Secant lcfs radius 0,05658 
Secant lefs radius 0,03667 

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

Sum of logs 4,84743 in 
c_1__. 

Col. of middle time gives 
Deduce the half elapfe time o 5G 00 ' 

111 22' 20" 

True app. time from noon when the greatefi alt. was takkn o 26 20 which.in col. 

Riling gives a log of - - 2,81914 , 

- Q?09325 

532 
61222 

61754 this is 

Deduce thc log ratio - -_ _..- 
9,72589 this is 

The  logarithm of a natural number found to be 
Add the natural fine of the 0 great& alritude 

- I -  

" 

The natural fine of the 0 meridional altitude - -- .. . - $8" ' 8' 00'' 

90 00 00 -- 
0 Zenith difiaiice - - ' c 5 1  52 GO N. 

- - 0 Declination as abovc 23 I 3  00 N. 
Latitude of the ihip when the 2d altitude was obferved 28 39 00 S. 



F O R  FINDING T H E  LATITUDE. 
3.7 

Ship's true courfc NNE. 
0 Bearing 
ence of latitude I 2' to be added to the firfi altitude. 

At I 

Angle of difference is one point, and difiance f d c d  be- 
NbX. 31 tween the a1,ritudes is: I 2' which in the table gives differ- 

J U N E  1 2 4  1792. 

IO' A. M. ohfcrved 0 lowerlimb 37" 35' 00' 
Above diff. of lat. between the alt. add + I 2 00 I 

Deduce dip for az'feet 4' 28"f :: 
Diff, of 0 ref. 8r parallax in alt. I G 

37 57 13 Naturalsine 61497 
At I 21  PI M. obferved 0 lower limb - 32 21 00 - 0 Semidiameter add - + . I 5  47 

4' 2s"131 3; *4: 
It, I 19 1 

Deduce dip for 22 feet - 
Diff. of 0 ref, & parallax in a' 

' 

32 3 1  00 Natural Sine 53754 - 
2 1 1  - 
I 5 30" Half elapfe time. 

[ - Elppfe time. Digererice of Natural Sines - __ 7743. ~ ~ 

Lititude by acc. when the 2d alt. was obf. 2 8 O  26's. Secant lefs radius O,O j583 
0 Declin, at the merid. of h i p  fame time 23 13  N. Secant leis rrtdius 0,03667 

This fum is the log ratio 0,09250 
Difference of Natural Sines 7743 gives n coininon log of - ' - 3,8889~~ 
T h e  half elapft! tiine Ih 50' 30" givcs a log of .. .. 0,54987 

Sum of logs 4,53128 in 
Column of middle time gives - oh 39' IO" 
I)e&lce the half elapfc time .. 1 5 30 

Col. rifing gives a log of - - - 2,81914 
True app. time from noon when the great& alt. was obf. o 26 20 which in 

- .1 - 0,09350 

T h e  logarithm of a natural number foFound to Ix 532 - - 61497 

T h e  natural fine of 0 meridional altitude - - - ?so 20' * 00" 

_c- 

Deduce the log ratio 
2,79664 this is 

L - 
I--- 

Add the natural fine of Q greatefi altitude - 
62029 this is - 

90 00 00 

0 Zcnith difiance * - - 5 1  40 00 N, 
0 Declination as above - I 23 13  00 N. 

Latitude of tlie fliip when the kcond altitude was obkrved a8 27 00 S. 

K E.vn I).plC 



RULES AND INSTRUCTIONS 

Bxample XI. 

P Bearing Four points the angle of difference as the h i p  
Ship’s courfe SWbS. 3 do. l i  made no lee way, and the difiance failed between 
the  altitudes I I’ ,  which gives difference of latitude 8’ in the traverfe table to be ad- 
ded to the firfi altitude. 

At I I ”  48’ A. M. by watch obf. 0 I. limb 8 2 O  00‘ 

Diff. of 0 femidiameter and dip + 12 
82 12 

Diff. of latitude as above - + 8 
82 20 

SbE. is i point. 

J u N E I ~ ~ ~ ,  1793. 

L__ 

Index error ‘ - . + I  

Centre of 0 altitude - - 82 21 Natural fine - ggiro 
At 13 41 which is 1’1 ~ I ’ P .  M. obi. 0 1. li, 66 I O  add 13’ for corr. & hiis cen- 

Nat. Sine 3 91625 -- [rrc is 660 23‘ - 
I 5 3  Elapfe time. Difference of natural fines - 7485 
o 56 30“ Half elapfe Arne. 

Latimde by account 2g0 50’ N. Secant lek radius - 0,0617.4 
0 Declination 22 39 N. ‘ Secant lefs radius - 0,03486 

0,09660 
-- 

Sum is the log ratio 
Difference of natural h e s  7485 its log is - - 39874’9 

. t -  .. 061 254 - -- The half elapfe time 56‘ 30” its log is - 
Sum of logs 4,58333 io 

Column of middle time gives oh 44‘ IO“ 

Deduce the half elapfe time - o 56 30 
Time from noon when the greateft altitude was obfcrved o 12 20 which in 

Col, riiing gives a log of -, 2, I 6066 
Deduce the log ratio - * 0,09660 

llifference ’ z , ~ G ~ ~ G -  this is 
- The logarithm of a natural number found to be 

Add tlie nrzturd fine of 0 greatefi altitude - 99110 

The natural fine of 0 meridional altitude - - - 820 52’ 00” S. 

- ”5 
- 
- 99225 this is -- Suin 

40 00 00 

‘ 0 Zenith dihnce - - 7 8 00 s. 
- - 2 9  79 00 N. 

-%. 
0 Declination - 

Latitude of the fliip whca the 2d altitude was obferved - -._ 23 - 47 00 N. 

E X O l / p / C  
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Exa,mi$e XII. 

0 Bearing Sixteen points, tlie angle of difcr- 
Ships courfe NWLW, is 1 1  do. #from do. ‘ Eence ;is the fliip made 110 lee way, 

’and the difiance failed between die altitudes IO’. This angle of difkrrnce gives 
you die whole &fiance failed, to be deduced from tlic firfi altitude, as may be fcen 
froin the following principle. Suppofe the angle of difference had been IS+ points, you 
would have deduced I 5% points, from 16 poiuts, and there’would have remained onc- 
fourth of a point to have entered with the diitance of IO‘ (tiiled as above) the tables of‘ 
difference of 1atitude.and departure ; and there you would have found io’ differencc 
of latitude to have been deduced frop the firk altitude, as the angle v m s  above 
eight points; and this inuft appear very clear to every one of common under- 
itanding, as the k i p  was fditig direaly from the very point on which tlie fun bore. 
NOW had the fliip k e n  fieesing SEbE. when the fun bore SE:bE. die angle of 
difference would have been nothing ; codrquently as the fliip was iailing from the. 
gun, the d ihnce  of IO‘ failed between the altitudes is deduced horn die fidt 
altitude obfesved, and the refult gives the fime as it would have been if it had 
been oMerved in the very. fpot where the fecondi altitudc was. And this MT wili 
prove again from the fame principle. Suppofe the fun 11:d bore SEbE and the 
fliip’s coude had been S E E  the angle of difierence wouid have becii one-fourth 
of a point ; tvhicli, with the difiaacc of IO’ Sailed between the altitudcs, tlic nblc 
of difference of latitude and departure muit be entered, where you wiil find IO’ dif- 
ference of latitude to  have added to the firft altitude, as- the anglc was under eighr 
points ; fo that in Gtling direaly towkdstthe fin, you add the dillaiice fivikd be. 
tween the altitudes to the firit altitude ; and in failing from hiin yo~ i  dcducc tlir 
the h i d  dillance from the firfl altixwdc 

SEbS. is 5 points from South. 

If the filii had bore SE. or ESE. infiead of SELE. arid die courk NWbW. in 
either of which cares the angle of difference would have been 15 points ; for llqd 
die fun bore ESE. you would have counted the number of points round to the 
eaftward, Wi. to die courfc you was ileeriug ; an3 on the contrary, had die fin 
bore SE. you would have counted the number of points round to the fouthward, 
U c .  on the courfe you was fteering ; i n  either of which cafrs the angle would have 
been 15 points; which I 5 points k i u g  deduced from X G  pohts, wo111c1 I rave onc‘ 
point to enter tvitli the diffance hiled of io’ betweeu the altitudes ; the tables of 
difference of latitude and departure, where the direrence of 1,ititude \r.onld bc 
found 9’23 equal to IO’ $0 be deduced from the altitude ; fo that in  a l l  cafes 
you find the angle of difference from that half the coinpafs containing the ftnalkk 
number of points between the fun’s bcnring and fliip’s.couik ; for if the hn had 
bore from the f q e  rules agaiii cafi, and the courft: had been NWLW. tllc angle 
.of difference would have been 1 3  points; confequently had it bore SSE. anJ 
tlie courfe NIVLW. the angle would liavc bcen alfo 1 3  points ; vbich x3 poiiits 
deduced.frsm 16 poIii:s, ~ o u l d  have lcft 3 points to have entered nith the diltancc 

rhc 
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the tables of X latitude and departure as aforeOid, and the differrnce of-Ja- 
titude correfponding thereto, would be 8’ & to be deduced from the firfi aliitdde 
as before. B,ut fuppofe an obfervation is made when the fun bears S b .  at the 
taking of the firfi altitude, and, the coude ,made good between the altitudes NW. 
and the difiance failed IO’ ; as the angle of difference is 8 points, it is evident thrre 
is nothing either to add to or deduce from the firh altitude ; for had the coude 
fieered been aNW+W. the angle of difference would have been 74 points, which 
in table of difference of latitude and departure gives. only 4~ .of a xninure difference 
of latitude : So by the hme rule an angle of 8 points ‘would give nothing. 

A ’common compafs will antwer to take’the bearing of the fun, when the firft 
altitude is obferved ; but it is better to make ufe of eitber the amplitude or the 
azimuth-compafs for this purpofc : I have placed no obfervations of two altitudes 
of the fun‘as examples in this book, but what I have proved by meridional obfrrva- 
tions, made (he fame day 5 and here are examples of’obfervations made both to the 
northward and fouthward of .the fun, where his c o d e  appeared from the teaitward 
towards the northward, when a north fun made noon ; and from the eafkivard to 
the fouthward when a a fouth fun made noon. lndeed I have never fouhd in per- 
haps fome thotdands of obfervations which 1 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, malting 
Ufe of the latitude found by the firfi qbfervation, a6 the lasitude by account in the 
fecond operation infiead of the lstitude by  a n the firit operation : and 
by being thus etlabled to afcgrtain my’)laritude, efpecially on the co& of Europe, 
‘in the winter time, when the days are fliort, and the uutl ier  almofi conitantly 
dark or hazy, when the fun is rarely to bc: ken rxaAly at noon, I have been 
enabted to run on and gain my port of defiindtion, when I f l~oi i ld  otherwife have 
been obliged to hove too,, and perbaps have 10fi an  opprtui i i ry  of getting in 
before an unfavourable change of wind came OD, which often keeps hips GUC 

ieveral weeks. 

June 



FOR F I N ~ I T N G  THE L'ATCTUDE. 

&HE 24'h, 1393, 
at 1 ~h 4.2' A-M. by  \ ~ ~ t c l ~ '  obferved 0 Iowcr limb 69' 38' 

Eiff. OF 0 fmidiamekr and dip , - + 1 2  

, 69 59 
Difference of latitude - - IO 
Centre of 0 altirudc - I . 69 40 Nar. Sine 93769 

c - 
I 

At I i 4 2  A. M. obf. 0 lower liiiib 810 $39' add correlticn 12! Nat. Sin: g8ggo 
Diffcfence of Nat. Sines 5221 

II_ 

i 

I 00 Ylapfe time. 
o 3o *EjAf elapfc time. ' 

Latitude by account 2 9 O  5' 00'' N. Secant Ids radius - 0,05853 
0 Decliriadon a - 23 25 00 N. Secant lefs radius - 0,03733 

, Sum lis the log ratio - o,oggS(i 

3?7 I 7 7 5  

--* 2- 

- Difference of n k m l  fines 5221 its log is - -. 
I 0,8 8 43 0, -- The half elapfe time o h  30' cow its log is 

Sum of logs 4,Gg79t in 

Col, of middle time is a log = to oh 57' 56" 
Deduce the lialf elapfe time * o 30 00 -- 

Time from noon when the ,brenteft iltitude was taken - o 27 ,so which in 

Co1. riiing gives a log of - - 2,86720 

Ceduce the log ratio - .) .) 0,09586 
Difkrence '2,77134 this is 

I . The logarithm of a natural number found to be 590 
Add the natural fine of the 0 grearefi altitude - .) .. 98990 

The natural fine of 0 meridional altitude. - - - 8 4 O  45' ooff s o  

0 %pi th  diitance - - - 5 I S  00 s, 

Sum - :99580 this is 

I )  

go 00 00'  

- 0 Declination - . 23 25 00 N. 
Latitude of the fliip when the 2d altitude was obferved - * 28 , 40 I 00 N. 

L 



R U L E S  AND INSTRUCTIONS 

0 Bearing ESE.t {E'g 4 I ht pojnts the angle of diifcrence, as the fliip made no lee 
Ship's courfe SSW. way, and the d&nce failed between the dtitudes 2.9 wlikli 
gives nothing for difference of latitude to be added or deduced, becaufe the angle of 
difference'was exattly 8 points. 

J U L Y  atb, 1793. 
At g" 50' A. M. by watch ohf. 0 lower limb 57" 4' 001 

57 IG 00 

3 2  

Diff. of 0 feinidiamer and dip + I 2  00 

Diff. of O refraa. 8. parallax in ah. - 
Centre of 0 altitude ,,'5___--. I 

- '  57 2 s  Nat. Sine 841 I 1 

2 A. M. obf. 0 1. Iim, 68" 43' add corr. 12' & his crnue is 68" 55' N. S. 93306 
I 1% Elapfe time. DiEerence of CJatural Sines $195 

'At I I 
-L7 ,- 

_^__ 
i '  ' o 36 Half elapfe tiine. 

- *  

Latitude per account 3 g 0  7' North. Secant lefs radius O?I 1092 

0 Declination - 22 25 North. Secant lefs radius 0,0341 2 
, Sum is the log ratio - 0,14434 

Difference of natural fines 9195 its log is 4 -  3,96355 * 

T h e  halfelaple time 36' 00" its 10s is - - 0,80567 

Sum of logs - 4,91356 in 

- - 
I 

Col. of middle time is a'log = to  36' 40'' 
Deduce half elapfe tiine 36' o 36 00 

Time from nooq when the gre.atefi ah. was obferved I 00 40 which in col. r i h g  

Gives a log of - 3,54197 

T h e  logarithm of a natural h n b e r  found to be - c - 2498 

Add the natural fine of 0 greateft altitude 93 306 

'Lhe natural fine of the 0 incridional altitude, - - 73" 21' 00" s. 

Deduce the log ratio ' I 0,14434 
Diirerence 3,39763 this. is 

-.-___I 

.. - -- 
5 11 111 - 95804 this is 

90 00 03 

0 Zenith difiancc ' 16 39 00 s. 
22 25 00 hT. 
1__- ----- 0 Declination 

- 39 4 00 N. JAitudc of. the h i p  when the 2d altitude was rakcn 
CI. 

I 



FOR FIN.DING TI-IE LATITUDE. 

C H ' A P T E R  x. 

MERID~ONAL OESERVATIONS OF THE MOON, FOR ASCERTAINING 
THE LATITUDE OF THE SHIP. 

59 24 49 

59 40 00 

' *4 

C Semidiameter add - - - - + ' 5  I 1  

Augmentation of! (I hnidiameter in altiLudc add $- 

59 40 '14 
3 57 Eye's altitude for 17: feet deduce - - 

59 .Y-i 17 

- L Go 4 3 

ort U I-Iorizontal paraliax 55' 43" correAion add $- - t  4s- 

(I Zenith diitance - - .) - 29 , s 5  jS- S. 

Latitude of the fl ip i 

- C True iueridiaii idtitude - 
Longirudc 64:' IV, C declination at the fliip 

calculated from the meridian of Greenwich 2 5 15 oo s. 
by help of.Table XXII. I 

24 40 $3 N* 

43 

Example 11. 
M A R C H  9th' 1790. 

At 7'1 5' 00'' A. M. obferved merid. alt. of the C lower limb 74' IO' 00'' N. 
u Semidiameter atid auginentation add - + 1 5  28 

74 2 5  '28 

4 56 
CorreRiotl from refraQion 
Eye's altitude or dip for 24 feet 4 40 

a Ilorizontnl parallax 56' 47" correlttion add . + 1 5  5 * 

(( True ineridional altitudc 

Longitude r 7 f  E. I d e c l i n i ~ i o ~ ~  at the fliip 

m 

O' "''{ deduce - 
74 2 0  32 

c - 74 35 37" -... -I.--- 
<I 'True zenith difizlricc - .. - 1 5  24 23 N, 

calct~larcd from the meridian of Greenwich 1 1 g 1 2  30 S. 

Latitude of tlic flip at the above time - 34 36 "5.7 S. 
by help of ' h b k  XS1I. 5 

Tdl)]c XXII. for reducing rhe moon's declination, as fct down in the Nht ica l  
Alnianac for Greenwich to any other meridian is ufcd the f,ime a$ 'I'ablc VI. 
for reducing the fun's decliiiation, as fct down in the Nautical Rlinanac to any other 
jneridine, oilly you enter 'fablc SXII .  with the moon's variation of declination in 
I 2'1, and tllc .fllip's longirude, inftead of' thz  day of the month and fhip's longitude, 
as already fhcwn b y  various o:n!11ples. 

C1l AP l'E It 



.?5m?@h 1 e 

111 la:i;u:!t: q." 1 j' S. ;iud I:.)l;sicuJc 77 I:, 011 Tliurfday, 14th June, I 792 ; Magnetic 
azimuth ol;fcrvcd in thc morning, N. 7 c O  35' E. when the fuil's loiwr limb wns 
3'' 39' ; add GiXcrence bct~v-ecn his fcn~idinmeter and d-ip, 2nd it ma lm thc centre 
of liis altitudc 3 O  so'. 

1,nt. of the h i p  22 IS'  S. 0 lleclination 230 18' N. Centre of 0 alr. as abovc: >o*50' 

Polakdifiaace I I 3 I S  Secmc Jefs radius of the latitude 2.1' 15' 0,04012 
Co. altitude $5 IO Secant lefs radius of the iiltit.l& 3 so 0,00097 

fi-6-X- 
-. - _- - 0 Po!ar ditl. y I 3 I 8 Co. alt,itddc - C:o.-latitudc 65 .i.j --- ____ 

-- 
Sum 265-13 Sine of half the furn - r ; i  36 9,86693 
Half fum y;!! 36-  Siiie of the difference '9 18 9951'9I9 

Polar diitance I 3 I 8- suni of logs 19,42721 

D i ffc ren c kMf fum of logs 

62' 16' 
- --- 70 35 

9,7136b it+ 

Cofice of 58" 52' v:likh daubled is the azimuth 1 7' 44' from thc South, dediice 
zl?e 6'1me from 180'~ and i t  1e:ives from the North 
Magnetic azimuth dbfcrved from the North as above 

' -  

- Varhtion per morning azimuth ; I - - 8 '9 weit. 

, 
/ 

ExampZe JI. 
In latitude ZJO $6' S.'and longitude 55" %. Monday, iz th  Novem. 1792, magnetic 

azimuth ohfcrved in thc' morning, South 5go 30' EaR, .rvhen the fun's lower limb 
was obferved to be 13O 37' add difference between his femidiameter and dip,\and. 
it makes the centre of his altitude 13O 49'. 

Latitude of the fl ip 23" 56' S, 
' Co: latitude 66 4 
P&r ';$;fiance. 7 2  7, 
Co. altitude 76 1 1  

Sum . J 214 22 

~ ~ i f ~ u r n  . 107 1 1  

Polar diflance 72 7 
b Difference 3.5. 4 

._.- --_-.c 

, '  0 Declination I 7" 5 3' s. Centre of 0 altitude I j o  49' 
PolardiRancej5 7 , Co. altitude 76 XI-, 

Secant lefs ra ius of-latitude , 23O 56' 0,0390s 
Secanc lefs radius of altirude 13 49 0,01275 
Sine of half the furn - 107 ' I 1 9,38017 
Sine of the difference - 35 4 %75?,2~f_ 

-- - 

Sum - 19,79128 
Half Cum 

Cofine of 38O 9' which doubled is the Gazimuih 76" 18' from'the So 
Magnetic azimuth obferved - - 59 30 from theSouth. 
Variation per morning azimuth - - 16 48 'ivcfi. . 

II__ 



1 In latitude 30ii0 South, .longitude 40% Eafi, November rgth, 1792, mxgnt.ic azi- 
muth obfervgd in the afternoon North 8 1 O  Welt, when the cciltre of run's alti- 
tude ~ a u . 8 ~  la ' ,  

Latitude 30" 15' 0 Declination 19" 45's. 0 Altitude 8 O  12' 

Go. laiitude 39 45 Polar &lifiatlca &7,? - 5 ~  Co, dtitude - 8 4 8 -  
Polar diitance 70 15 
Co. a1tit:'ide 8 1  48 Secant lefs radius of latitude 0,06357 
'- sum 2 i I  48 Secant le{$ radius of altitude 0;00446 

-- 

- 
Half fum 105 54 Sine bf half fum - - 9,983b336 

Polardifiance 70 1 5  Sine of Difference . 9,76554 ' 

€%ail (kgQ83z is 
DiiYcrencc 35 $9 Sum %- 5,81667 

Thk c o h c  of 3s0 56', which doubled is the 0 abimuth 71" 5%' ftm. the South, de- 
duce the fane from 900 and it leaves I 8" 8'. Agitin : Deduce the magnetic azimuth 
obfcrvcd as above from goo and it leaves go ; add this Weft go North io tlic 'above 
W e t  18" 8' South, dtld the fim is 2~~ 8' Wcfi variation. 

- 

Example IV. 

111 latitude 360 50' North, longitude 51"; Weit, April 3d, 1794, magnetic azimuth 
obfcrved in tlie afternoon, North 840 30' WCfi, when the centre of fun's altitude 
was 1 5 ~ .  4 

Latitude, 36" 50' N. 0 Declination p 38' N. 0 Altitude 15' 00' 

CO. latitude 53 I O  Polar diltance 84. .22 Co. altitude 75 00 

Polar difiance 84 a9 

CO. altitude 75 00 . I Secant lefs radius of latitude 6,09670 
Sum 212 32 Secant lefs radius af the ah. 0,01557 
Half fum 106 16 Sine of half the fum - 9,98226 

Difference 2 1  54 Sum - 19,66623 
9,8331 I i is 

The cofinc of 4 7 O  5' which doubled is 94' I 0' the 0 true azimuth from the North, 
rnagnetic azirnurh 0bfervt.d - 84 30 from the North. 

-- - 
A 

- 

Polilr difiance' 84 2 2  Sine of the difference 9 9.57 I 70 

\ Ilalf fum 

Variation ofthe coinpais g 40 Weft. 

M ' CMr1P:ri R 



46 O B S E R V A T I O N S ,  Wc,* 

C’H A E! T X R XII, 

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

ExampZe I. 

In latitude 2 g V  South, longitude 

Secant lefs radius of latitude 

41+ Eait, November 18tl1, 1792, inthe evening, 

- - - 290 so’ 0,06030 

Sine of 0 declination (at fun fet) - - ‘ 9  32 9,52421 

Sum 9,58451 is the 

Sine of the 0 true amplitude 22’ 36’ ,ooR South. 
Magnetic amplitude obferved , - . 4 30 00 North. 

Variation - 27 6 00 ‘ Weft, 

CHAPTER 



h * C H A P T E R Xlfl. 

* 
The Longitudes are hid down from the .Meridian of Greenwicb in Great Britain; and m@ of fbm from 

AJtronomiraf Obfcrvations. 

Latitudes 
I *  

Names of Places. I 
I 

Cape Henlopen, America. 
Bermudas, St. Georgetown. 
St. Jago, AtIantic Ocean. 
St. Pauls, Dirto. 
Ferdinand0 Noranho, Ethiopic Ocean. 
Afcedon, ditto. 
St. Helena, ditto. 
Trinidada, * . ditto. 
Four Rocks to the Eaftward of ditto. 
TrLfian de Acunx, dirro. 
Cape Good Hope , - - 
Madggafcar, St, AnguItines- 
St. Pauls, Indian Ocean. 
Cloat's Ifland, ditto. . 
-Trial Rocks, ditto. . 
Cocos, or Killing Ih-rd,'ditto. 
Chrifimas Ihnd,  ditto. 
Java Head, Znand of Java. 

38" 47' N. 
32 25 
1 4  53' 
0 45 
3 56IS.  
7 57 

I 5  5.5 
2* 5 
2 0  30 
37 1 0  

34 24 
23 35 
37 5' 
22 6 
' 9  30 

6 5 0  

I 2  00 
1 0  22 

Longitudes. 

75O '3' w* 
64 54 
953 35. 
30 3" 
32 33 
13 30 
5 49 

29 29 55 Io 3 
14 10 

18 23; E. 
43 15 

77 48 
IO 30 
05 30 
98 -  30 
05 ' 5  
05 '5 

variation of the compds. 

A TABLE OF LATITUDES AND LOSGITUDES OF SEVERAL PLACES IN THE ROUTE TO INDIA 
AND CHINA. , c f i ,  w a 

9 
P 
d 
x 
0 
4' 
c1 z 
Q 
rn 
w 
0 
3 
I+ 

Q 
4 
E+ 
0 
a 
cl 
la 
4 w 
4 

U 

G 

None h 1787. 
13% Weit in 1792. 

23s W. in 1786. 

19 W. in 1768. 

54' W. in 1786. 

CHAPTER 



RULE8 AND INSTRUCTIONS. 

- C H A P T E R  XIV. 

FOR FIND IN^ THE ALTITUDE OF THE sunt, INDEPENDENT OF AN ASSIST- 
AN? TO OBSERVE THE SAME, WHEN A DISTANCE I9 T A U N  FOR DE- 
TERMINING THE LONGITUDE. 

MARCH z8 th  1792. . 
At x h  37’ 44”,P. time at h i p  and from noon log. rifihg j,$S151 

a 1 4 ~ . 5 3 ‘  OO’N. 
Co. latitude - 75 7 00 Sine 9,98518 

3 ‘26 I N. Coiinc g,gggna 

Sum oflogs 3,g3fgr 

0 Declination on the hip’s meridian at above 
time, found as’per examples for that purpok 

ianal altitude - .. - 78 33 I ;Nat.’Sine 98010 
Sum of logs 3,93591 its natural number is - I 8628 

T h e  natural fine 6f 0 true attitude - - I I 63. 21‘ 29’’s 

Difference 89382 is 

qifference of O refraAion and parallax in altitude add - -I- 2 5  

Centre of 0 apparent altitude - 63 2 1  54 

N. B. Thefe’ operations bring, out the true altitude of objeas, therefore if 
the appartat altitude is wanted, which is moa generally the cafe, the difference of 
fun’s refraaion and parallax muk be added to the true altitude of the fun, found by 
ca1cul;rtjon (which is done above) ; and the refriaion tnufi be added to the true 
altitude of a fiar, and the correeion from Table VIII. of the RequiGte Tables, 
mu% be deduced from the true altitude of the moon thus found, to obtain their 
refpe&iVe apparent altitudes. 

2 CHAPTER 



FOR FINDING THE ALTITUDE. 

C ,H A P T E R' XV, 

49 

FOR FINDING THE ALTITUDE OF THE MOON, 1NDEP.ENDENT OF AN ASSIST- 
ANT TO OBSERVE THE SAME, WHEN a DISTANCE IS TAREN BETWEEN 
THE BUN AND MOON FOR DETERMINING THE LONGITWDE 

i~ Ijorizon tal' parallax 54' 306 

the meridian of Greenwich the 28th is at - I 9 - 4 h  35' oo* 

MARCH 281b, 1 7 9 a .  

At ~h 37' 44" P, M. true apparent time at the ihip. iI Southing or paKage grer 

With daily variation 47' and longittide. 24. W. enter Table XXI, + 3 , 00 
f P d a g e  bver the meridian of the fhip - ,\ - - - ' I )  4 38 90, 

True apparent time at the flip as above I I .. 
With daily variation 47' and difference 3h 00' 16" turned into 

Difference 

degrees, enter Table XXI. 9 . 
< Difiance from the meridian of the h i p  I I I 2 54 16 

Difiance from the meridian of the hip  211 54' 1'6" log, rifing 
Declination on the hip's meridian at above time, j ' ,o 45f COGne 

* 4,44000 

found as per examples for that purpofe 
Latitude - 14'5.1' North. 

\ 
.I I Co. Latitude 75 7 - Sine - 9,985 18 

iI Declination 17 45. N. SPm Of I O ~ S  4,40400 
92 62 which 

Deduce from 180 00 ' 

< Meridional alt. 87 8 its natural fine w I a .  99875 
Sum of logs 4,40400 the natural number is - 25351, 

Correaion from Table VIII. I 9 - 36 QO 

Apparent altitude of iI centre ' W  47 35 00 

I 

Differencc. - 745'24 ii the 
Natural fine of the centre of the f true altitude 48' 11' OO' 

I . 
N. B. The daily variation of the moon's pafing the meridian is found by taking 

the difference between her pafing the meridian of Greenwich on the propofed day, 
and the day following if the loiigitude is Wek; but if the longitude is Eafi, take 
the difference between the propofed day and that preceding it. It is proper alfo 
t o  obferve, that both the correoions talcen out of Table XXI, are to be deduced 
in Eait longitude j hnd in Wef i  longitude from Greenwich the firlt correCtioa 
mufi be added, and the fecond deduccd. 

N Exanple 



RULES AND 1NSTRUC.TIOMS 

Example 11. 
J%r jfnding the altitude of the SUN,. independent of an uf i ian t  t o  oyerve the &nw, 
when a dflance is  taken between the Sun and Moon for determining the longitude. 

MAY 28tb, 1792. 

At 31, 33’ 50‘’ P. M. true appar, time at the fhip and from noon, log rifing 4,60701 
Latitude - - , 37” 53‘ 00”s. 

Co. latitude - .  52 7 00 Sine - 9,89722 

{ 21 37 16v. Cofine 9,96832 0 Deciin. on the Cr;ip’s*rnerid. at above 
time found per example for that purpofe - 

\ Sum of logs 4,47255 

0 Meridional altitude - - - 30 zg 44 Natural Sine 50754. 
Sum of logs 4,47255 its natural number is L - 99683 

Difference I 21071 is 

- - I The natural fine of 0 true altitude lao  g ooy 

Difference of 0’refra&ion and parallax in altitude add - ’ 3 .  4 10 

Centre of 0 apparent altitude - .I I 2  ‘3 LO L - I I 



FOR FINDING THE ALTITUDE, 5' 

Fir J1;1idi)ig the altitude 'Ofthe MOON, indcpwdrnt of an nzflunt to  ohfirrue the fame, 
when a d@aiicc is taken l e t w m  the Sun a i d  Moon, for detertiiirahig ths longitude. 

(I 15orizot;rai parallax 55' 31" 

the meridian of Grecnvich the 28yh is at L c 5" 56' 00 

With daily variation 45' and longitude 380 EaQ enter Table XXI, - 5 00 

C Southing or paGige over the meridian of the fliip - ~ - 5 5 1  00 

True apparent time at the fliip - - 3 3.3 sa 

\ 

MAY 2 8 t h  1792. 
At 3'' 33' so'' I?. M. true apparent t i m  at the fliip. Q Southing or paffage over 

- I I .. 
- 1  Difference - z 17 IO 

With daily variation 45' atid difference 2h 17' IO* turned into 
degrees, enrer Table XXI, ' <. 5 :  4 00 

4 ,  

1 

t2 Difiance from the mcridiiii of the fliip - .I - - z 13 IO 

t biftanee from the meridian of the h i p  cih 13' IO" .Log rifing, .+;%I514 
t Decliikion on the fliip's meridian at above time, found as per examples for that purpofe , 3 331 Iol N. Gofine 9,9914 

Latitude I 37" 53' .oox South. 
I_L- 

Co. latitude - 52 7 00 .) 

(I Ccclination - 8 33 I O  Worth, 

f( Meridional altitude 43 33 so 

sum of logs 4,107jo the natural number is 

\ 

- Sine - g,8g;rzz - 
Sum of logs 4,10750 

Nat;ralSine 68920 
- - . 12800 

Difkrcncc : $6120 is thc - I 

I Natural fine of the centre of f true altitude - 34" 8' soff ~ 

Corre&on from Table VIII. - I (. . 44 36 
- c L Apparent'altitudc of (I centre - 33 23 54 



NI); INSTRUCTIONS 
b ,  

ding tbe altitude of the SUN, independent of an aJJant to a@r]oe the fame, 
dpance is taken beiwcen ihc Sun and Moon for determining tbe longitude. 

NOVEMBER loth, 1792. 
At gL 38' 4" A. M. true apparent time at the fhfhip, and ffom 

Latitude ' - 2z6 12' 00" s.. 
noon %h 21' 56't - - * Logrifing 4,26924 

I 
b 

I 

1 Co, Latitude 67 38 00 Sine 9,96603 

above time, found as per example '7 3* COfnC 9,97971 

I Sumoflogs 4,21498 
for that purpofc 

9 Meridional altitude - 85 00 38 Nat:Sine 99622 

' /  - 3  0 Declination on the hip's meridian at 

, - - ,8qm of logs 4,2 1498 its natural number - I  16405 - 
/ # Difference . 83917 is the 

560 20' 00' 

Centre of 0 apparent altitude - 

Example 



, $3 FOR FINDING THE ,ALTITUDE. 

ExamprG 111. 

For Jdit1g the aItitude V t b e  MOON, independent dfan aJ$ant t o  o&rvc the fatiic, 
when a d@ancc is fakcn between the Sun and! Moon, for deterniining the, latitude. 

Q Horizontal parallax 56' 19'' 
NOVEMBER IO& 1792. - 

At gh 3s' 4" A. M. true apparent time at the fliip. U Southing or pagage over the, 
meridian of Greenwich the g:h is at - - - m 20" 45' BO4 

With daily variation 45' and longitude sgo Eafi, enter Table XXI. - 7 00 

d Southing or paffage over the meridian of the fiiip, - 2 0  38 00 

3 21  g8 4 
True apparent time at the fllip gtl 38'  4'' A. M. add 12'' and it 

gives the time from w o n  of the 9th to be 
Difference - I 00' 4. 

Wieh difference I I ~  0' 4" turned into degrees and daily variation j - Q C O  
45' epter Table 5x1. .I 

a Diitance from the meriJian of the h i p  - - - ' 0  5 8  4 

- 
(I Diflance from the meridian of the fliip 5s' 4" Log rifing 3350438 

t o  59' 004 M. Gofine 9,99974 (I Decliilation on tllc flip's incridian ilt 
time found as per exanple for that purpofe 

Latitude - ' - 229  22' South. 
Co. latitude L. 67 38 \ Sine 9,96603 

# Decliiiation - I 59 North. Sum of logs 3,47015 

C Meridional altitude 65 39 Nat. Sine 91 104 
- 

I - . Sum of logs 3,470 I 5 its natural number 29.52 1 

Difference . - 88152 is the 
I 

Natural fine of the centre of the (I true alrirude - - 61" 50' 00" 

- - - 2 6  00 &:orrefition from Table VIII. 
- m - 61 24 bo .r~pp;ireent altitude of cqitre - 

- - 



54 RULES AND INSTRUCTIONS 

Example IV. 

Por finding fhe altitude of the SUN, independent of an aJJant to  ouurve the S a m ,  
wben a d#ance is taken between tbc Sun and Moon Jor determining the longitude. 

-NOVEMBER I $fh, 1792. \ 

At 7h I' 57'' A. M. true apparent time at the Kip and 
from noon 4h 58' 3" - I . Log riiing 4,86510 

Latitude - I - - - 2 2 O  57' 0o1 s. 
Co. latitude - - - 67 3 00 Sine - 9,96419 

above time found as per example for 1.7 37 ' 27 S. CoGne 9,979 12 - 
Sum of logs 4,80841 

- 3 )  - o Declination on the hip's meridian at 

that purpofe 

6 Meridional altitude - - 84 40 27 Nat, Sine 99568 
Sum of logs 4,80841 its natural number - - - - 64330 

Difference - 35238 is the 

- - .I Natdral fine of the €9 true altitude . .  20' I 38' 00'' 

Difference of 0 refratlion and parallax add - - ' +  2 2 3  

Centre of O apparent altitude I 20 40 23 

a E xatnple 



FOR FINDING THE 'ALTITUDE. 5s 

Forjmiiifg- the n/ii/udc pf' t l ~ c  MOON, imicpetii/anf ?f nia q ~ ~ i t r t i t  to 0/?/2rvc t h c . ~ m e ,  
when n dgance is t&n between' the Swi and Mom& dctwniiniq tke h g i t ~ ~ ~ ~ ~ T -  e 

C Horizontal parallax 57' I "  

NOVEMBER I ~ t h ,  1732. 

At vh I '  57" A. M. true apparent time at the hip.  U Southing or paKige over the 

7 00 

U Southing or paiTdge over the ineridinn of the fhip 21  25 '00 

True apparent time at the fl$p 711 I '  57" A. M. add 12h and it 

meridiau of Greenwicl~ the loth is :it * .) 21h. 32' I 00" 

With  daily variation 47' and longitude 570 E. enter Table XXI. - 

j 19 I ' 5 7  gives the time from the 10th at noon 
' Difference 2 93 3 

With  difference 2h 23' 3" turned into degrees and daily 

a Difiance from the meridian of the fliip 

.' 

- - .  , 2  19 3 

- 4,535 162 

1 Cofine .9,99982 

variation 47' enter Table XXI. 

U Difiance from the meridian of the fllip 231 19' 3'' Lag rifing 

3 
t Declination on the fliip's meridian at above time found as per 

examples for that purpofe, 1 0  39' I #  South, 
Latitude - I - 220 57' oox s. 
Co.  latitude - - - 67 . 3 00 Sine - 9,96419 

C Declination I I 39 I SI Sum of logs 4,21563 

Sum of logs 4,2 J 563 Natural iiuinber .. - 16430 
- - 68 4 2  I Nat. Sine931Gg 

__.- 
,t Meridional altitude 

- Difference 76739 %khe 

4 00 L 

Natural fine of the a rrne altitude - - - 50" 7' ool 

Correltion'from Table VIlI, deduce - - 36 00 

Apparent altitude of t centre - - 49 '3' 00 



56 RULES AND INSTRUCTIONSJ 
I 

TO Jnd the altitude oftbe SUN, a independent of an aflflant i o  overzre the fame, 
when a dgance is taken between tbe Sun and Moon for deterniiniq the longitude. 

DECEMBER Igtb,  1792. 
At 8’  32l P. M. true apparent time at the h i p  and the Came 

I 

from noon, Log rifing - I ’ 5 3,64717 
Latitude of the k i p  - - I  22’ 41’ 00‘’ S. 
Co. Latitude 67 19 00 Sine - ,  9,96504 - - - 
0 Declination on the flip’s meridian at 

above time, found as per example for 23 27 ~ 14 S. Cofine 9,96255 

Sum of logs 3,57476 P 
that purpofe - ,: - L ’  i 

i 

90 46 14 Deduce this 
from 180 00 00 

b Meridional altitude - 89 13 46 Nat.Sinc 99991 
--- .. - 3756 - SUm. Of logs 3,57476 gives !a natural number of 

96.35 is the - 
Natural Gne of 0 true altitude - - 74’ 13’ ool 

Difference of 0 r;efra&ion and parallax in altitude add + I 3  

Centre o f a  apparent altitude by calculation 74 ’3 ‘3 
-c 

N, & ,whenever the compliment of latitude, a id  the fun or mioon‘s decha,. 
tion when ‘added togethir, exceed go’, as in die above cafe, deduce the fame from 
.p8$, and the refult is the hun or moon’s meridional altitude. 

4 Exurnpit 



FO'R FENDING THE ALTiT f ? 

True apparent time at,the h i p  I I 

Latitude of the h i p  

able VIZT. deduce - 

ian in the afternoon, as in 
ample VI!. and VIlI. inbrrdt the time for which'jrou want to know the altitude 
from noon, and add the i h e  to the moon's fouthing, OY riind 'of p 
beridiai of tlie i i p ,  and ufe ttlc iuin ,t11c Fimc as 
otller &t.s to find the Cecond corre&ou from 'l'ablc BX 
plied as per the diiTcrenf examples fliown here, according as 

eaCt or weit of Greenwich* 

P 



RULES AND INSTRU@t’IONS 

FQr finding $&e altitude oftbe Mo 
when a dpancc ir taken between 

JANUARY 7 6 ,  1793, * ,  

endent o f a n  afipant to 
n and Moon, f i r  deterniin 

At  IO^ 33’ 56” A. M. true apparent time found at the ihip. 

With daily variation 52’ and longitude 26% Wefi enter Table XXI. + 

C Southing or paffage 

j 00 

over the meridian of Greenwich the 6th is at - - ~ zgh ‘ 5 ‘  00‘‘ 

over the meridian of the fhip ’ - - 19 1 8  00 

- - 33 56 
e h i p  IQh 33’ 56” add 1 2 h  and it gives 
e from noon of the 6th - 22 l 

Difference - 3 15 56 
With difference 3h  15’ 561 turned into degrees, and daily vari- 

U Diltance from the meridian of the 

from the meridian ofathe 
on on the hip’s meridian 

time, found as per example for that 

ation 52’ enter Table XXI. - i ,  - 7 00 

Latitude of the hip 3Q 36’ 0011 North. 
Co. latitbdc - 86 24 00 - - Sine - 9999914 

Natural Sine 96608 ‘ 

Natural number ,3 I 406 

- 
(I Declination ‘ 1 1  22 00 South. Sum of logs 4,49702 
Q Meridional altitude 75 2 00 

Sum of logs 4,49702 
Difference - . 65202 is the - 

.. I I 

f 
Natural fine of true altitude - 
Correltion from Table VIII, deduce - . I 

Apparent altitude of C centre - 39 59 00 

* 
c .. L 

I Exnnple 



F O R  FINDING THE ALTITUDE. 59 

For jnding the altitude of the MOON, independent of an aJJant to overwe the fame, 
when a &dance i s  taken &?tween the Sun and Moon for defernining the'/ongifude8 

I , a Horizontal parallax 55' 56" 
J A N U A R Y  gt& 1791. 

At xoh 55' 44" A. M. true apparent time at the fhip. 

With daily variatiop 45' and longitude 38O Eaft, enter Table XXI. - 
True appar. time at fliip xoh 44" which is from noon of this day + I 

With hum 4h 57' 46" turned into degrees and daily variation 45' 

t Southing or pairage over 
the meridian of Greenwich this day is at I .) 3h 58' 00" 

' 4 Southing or paffage over the meridian of the hip 3 53 30 

Sum .. 4 57 46' 

4 30 
m 

4 16 

enter Table XXI, m 

f Diftance from the meridian of the flip m I 4 49 QO 

a Diftance from the meridian of the hip 4h 49',00" Log rifing 4,84207 
C Declination on the hip's meridian at above 

time found as per example for that purpofe 
' 3 2h 8' 00'' Cofine 9,99970 

' 

Latitude of the fliip I m 30° $4' oox s. 
Co. latitude - 59 6 00 Sine - ' 9,93352 
U Declination I . I  2 8 00 S. Sumof fogs 4,77529 

< Meridional altirude - - - 61 14 00 Natural Sine 87659 

Sum of logs 4,77529 - I I Natural number 59606 

- I 

- 
Difference ' m  , 28053 is 

- The natural fine of U true altitude m I 16" 17! 00" 

Correltion from Table VIII. deduce - I - 
Apparent. altitude of a centre - I5 27 00 

50 00 

- ./ - 



60 RULES AND INSTRUCTIONS 

. Zxam$e VIII. 

For finding the altitude of. the MOON; independent of an @Bani t o  oljSErve the fame, 
when R dgance i s  taken between the Sun and Moon far determining 'the loiigiiude. 

t Horizontal parallax 54' eo" 
. MARCH gfh, 1791. , 

At loh 35' 33" A. M. true apparent time found,at the fl1ip. t Southing or pafiage 

With daily variation 46' and longitude 60" W, enter Table XXI. + 7 00 

h 3sf 33" which omnoonofthisday + 1 24 37 

over the meridian of Greenwich this day is at  I - - 31 23' 00" 

C Southing or paffagc over the meridian'of the h ip  - 3 30 oo 

Sum 4 54 ". 
g ' 00  

- - 

- 
With fum 4 h  54' 27" turned into degrees, and daily variation 

46' enter Table XXI. - 3 -  
c - - C Diitance from the meridian of the h ip  4 45 27 

II Difiance from the meridian of the h i p  a h  45' 27" cog. rifing 4,83278 

Cofine 9,98727 
inatio 

'ire 3 130 48' 8" N, 
time, found as per example for tha fe 

Latitude of the hip - 140 40' 00" North. 
- , -  75 20 00 - - Sine 9,98561 

t Declination - .I 1 3  48 8 N. Sumof  logs 4,80566 
-- Co. Laritude 

< Meridional altitude - 89 8 8 I Natural fine 99989 
Sum of logs gives a 'natural number of - - - - 63923 

Natural fine of the t true altitude thus - . . 21. 8' 00' 

Correlkion from Table VIII. deduce .. . . .  - 48 00 ~ 

Apparent altitude of C centre I 20 20 00 

- __ 
Difference - 36066 is the 

- - - 

2 CHAPTER 



TOR PI'NTITNG THE ALTIT'UPE. 

X!ALCULATION TO FIND THE ALTITUDE OF THE STAR REGULU8,' 
APRIL 13t4 1794. 

At tlh f I' 5f.P. M, true apparent time. 0 Right a f c d b i i  iat 
X X l k  ifH 09' $6" 

1. 

h 8 PI .$5 

- - - 9 .  '4' 45 Right afceafion of mid-heaven *. 

Diitante of 8ar from the meridian .. Y 

1 the fame time on tHe kip's rneridiaa,$oWd by 
as per examples iihrted for that purpde * 

Apparent time found at the kip as abwa b 

* Right afccenfiarr "fohnd by Table' VII, .. .. 
I 

e mtidian dh 15' 38" hag Uihg %,36839 
Replus found by T. VB, s2u 68' N. Goflne 9a9W8 

Latitude 3 6 O  33' N. Go. Latitudeid 53 27 N. Sine - 9,90490 - 
* Regulus's meridional altimde - ,66 e5 
.Sum of logs 2,26207 the natural number is . .. 

Difference I) 91466 i0 
_I_ 

Natural fine of the >te true altitude '9 II 660 9' a7" 
*- I - 4 -  25 .* RcEcaltion in altitude 

I 
-. 

4pparent altitude. of * Regulus 9 c 6-5 9 52 

9 



Q'CJLES, INSTRUCTIONS, Wc. 

CALCULATION ,TO FIND TQE ALTITUDE OF THE STAR ANTARES, 

AP&L 16d7, 1794. 
. 
At 4h 39' 341 A. M. true apparent tim9. 0 Right afcenfion at the fame time on 

the flip's meridian, found by Table XXIII. as per examples inferted for that 
Yb 

purpofe - - - - - I I" 38' 344 
Apparent jime found at the 0 i p  as above ' 4 39 31 
Right afceniion of mid-heaven % - - - ' 6 1 8  8 

fiance of the * from the meridian of the kip 1 .. 1 -  2 I 20 

* - 

* Right afcenfion in time found by Table VII. is 16 I 
-h 6:48K5 IC 48 

which is in the morning 

.. 
ifiance from the meridian of the hip gh I ' 29" 

Decline of * Antares found by "l'. VIE, is 25' 57' 3oU 30 
Latitude 370 45' N. Co, latitude 

Log. rifing 4,13640 
- Cofine 9,95381 

5 2  15 00 N. ' Siire 9,89801 

e6 i 7 30 NJS. 44294 
- -.- 

ural number is - 
I Di 

I Natura1 Gnebf the * true, altitude zoo '3: 001 

+ 2 35 . .  c * Refratlion in altitude 
1 

Apparent altitude of * Antares z0 '5 35 - 
t 2 



METHOD Ol? FINDING THE .TIME, €9~. 51 

C H A P T ' E R  .XVII. 

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

JANUARY zd, 1788. I .  

At ah t5' OO" A. M. per watch obferved 0 lower limb to be I$" 53' 00" 
Index error of quadrant deduce 
Altitude, of 0 lower limb - - 15 5 2  00 

- ..- I 00 - 

- IG' Difference +, '12 22 

IG 4 22 

3 9  - 16. I 13. 
0 Zenith difiance I - - 73 58 47 

0 Semidiameter 
Eye's altitude 174 feet 3 57 1 

Q Refratlion in altitude 3 17 Difference - 
Centre of 0 true altitude . I 

1 

9 Parallax in do. -. 8 5  

Latitude per account when the altitude was obferved r 28 00 OON* 
Complement of the latitude - - .. - ' 62 00 acv 

2 2  56 29% 

go 00 oq 
0 Polar diftance - - 11% 56 zg-, 

I 

@*Declination on the hip's meridian when the altitude was ob- 1 
Eerved, found as per esamplas for that purpofe 

Complement of~at. '620 00' 00" ~ d .  iecanc 0,05407 
Polar difiance I 1 2  56 $9 Co. fecant 0,03579 
Zenith difiance - 73 .-_--.. 58 4.7- 
'Sum - a48 $5 16 
Half fum - 124 a7 38 Sine 9,91619 
Zenith difiance 73 58 47 
Difference 50 28 51 Sine 9,88729 ' 

Sum of logs. ;9,89334 
Half fun  of logs. 9,94667 is half fine of the horary angle 

I 24 a2 00 is the true horary angle whkh turned'ilnto time gives 
17' 28" A. V. 

From midnight thus 62" I' 00" 
2 

the true time at the'fliip to be 8h - 00 A.M. Apparent time at the h ip  as above by watch 
.I 8 5 - - " .  2 .  28 Wntclh to.aow . . .. ....,. < 



'64 

Example IT. 
J A N U A R Y  13t.,, 178 

At 2" 34' 56" I?. M. per,watcb, obferved the 0 lower limb to  be 3 7 O  46' oow 

.. - I 00 - Index error of {extant deduce 
Altitude of 0 lower limb . , - .. 37 45 00 I 

* 16' '*'fDifferenccadd+ 12 . 21 
0 Semidiameter 
'Eye's altitude 17: feet ' 3 57 

37 57 9 1  3 DiEer,deduce- I 6 
0 Refraaion i n  altitude I 13 
0 Parallax in: do. 7 
Centre of 0 true altitude - 37 56 1 5  

0 Zenith difiance 5% a 3 45 

-Complement of the latitude 7.4 33 00 

- 
- - - 

;Latitude of the hip  per accour~z w?m,ehhe altitade was cubferved I 5 27 oGN, 

0 Declination on the hip's meridian when the altitude was ob- 
- - c - 

2.1 ' 27 18 S. 
go 00 00 - -_--*- 

3 'ferved, found. as per examples for that purpofe. 
' 

(3 Polar diftancc 0 - r, 1 1 1  27 18 

Polar difiance I I 

Zenith tiiflance 52 3 45 
sum - 238- 

Zenith diitance 5 2  3 45 
Half fium -, ,119 z I Sine 9,941 68 

Difference , t 66 58 16 Sine 9,96393 
s u m  of logs. i-i9;95277- 

-_-- ~ . Halfl 'm oftogs, 9,97638 is half cofine of h r a r y  angk 
From noon thus I 13" 43' 30" ' 

2 , 
37 27 00 this is &e true horary angle which turned into time giver 

2'1 a$ , 4.8. P. M. 
c --I_. 

the true time at the fhip to be 
A,pparent time at the hip as above by watch L - 2 34  56 P, M. 

<--̂ c 

* - 5 8 ,  Watch €00 fttfi - 
4 



'"STME AT THE SBTP. 

M ~ R C H  3 4  1788. 
At 9" 50' 00'' A. M. per watch, o'bferved 0 lower Timb to b e  '49" 49' OOW - I 00 Index error of fextant deduce 

Eye's altitude for 23 - feet 16' 4 34 lo'(DifFw. add + 1 1  36- 

49 59 36. 
0 Refraaion in altitude o 48 
0 Parallax in do. o 6 
Centre of 0 true altitude, 

- 
I Altitude of 0 lower limb '49 48 00 

Semidiameter 

42 {DiE deduce t- 

I 49 58 54 - 
- " I 

1 0 Zenith difiance 40 I 6 
I Latitude of the k i p  when the altitude was obferved 33 * g 00s. 

Complement of the latitude " - * - +56 5 1  00 

0 Decliiiation on the flip's meridian when the altitude was ob. 
krved, found as per examples for that purpoii: j 6 27 7;. 

go 00 00 - 0 0 Polar diitance 83 32  s3* 
Complement of lat. 56" 5 1 '  001 Co. fecant 0,0771s 

Polar diitance 83 32 $3 (20. fecant 0,00276 
Zenithdiitance 40 I 

I Suin 180 24 59 
Half fum go 1 2  2 9  Sine 9,99999 

Difference 50 T I  ~3 Sine 983542 
Zenirhdifiance 40 I 6 

Sum of logs I 9,9653~ 
Half film oflogs 9,98266 is half fine of the borary angle 

From midnight thus 73" 55' 00' 

2 

- 147 , 50 00 this is the true horary angle which turned into 
20'' A. M. time gime gives the true time at the k i p  thus gh 51'  

Apparent time at the fliip as above by watch ' - g 50 00 A.M. - Watch too flow I 20 



66 "1METHOD'OF FINDING THE TIME, €36. 

at 2h 35' '00" .P. M. per watdh, obferved 0 lower limb to'be 43" 6' coo 

Differ:add + 1 1  35 

43 '7 35 

0 Parallaxin do. o 7 54 
4? $ 6  41 

0 Semidiameter 
Eye's altitude for $3 feet 4 34 

o defraaion sin altitude I 

Centre of 0 true altitude ' 

Diff, deduce - 
w ." 

5 46 43 ' 9  O Zenith d,iftance I- - 
55  '. ' 5 2  00 

235 Io 4 

Zatitude of the f i p  per account when the altitu'de was obferved 34' 8 00 S. 

0 Declination on the hip's meridian when the altitude was ob- 
Complement of the latitude - - ,  - 

3 4 49, 47s; ierved, fountl as per :examples for that purpofe 
go 00 00 

O Polar diitance - - *. 

Complement oT lat. 55" 52' 00" Co. fecant .0,082,1 I 
Polar diftance ,85 IO I 3 Co. fecant 0,00755 
Zenith diflance 46 43 19- 
'Sum - ;8=532 

Difference ,,47; 9 27 Sine 9,86524 

Half fum 93 52 46 Sin 
Zenith difiance 46 43 I Q  

Sum of logs. I 9,94790 , f  - - -  
Half ium of logs. 9,97395 is cofine of the horary angle from 

I Noon thus 19' 38' 47" 
2 

39 17 34 this is the true horary a,ngle whicb turned into time gives the 
true time at the ihip thus * ah 37' I O ~ P .  M. 

Apparenr time at the h i p  as above by watch - I 2 .35 00 P. M. 
Watch too flow - - a 2 IO. 0 

N. B. Whenever you are in one hemifphere, and the fun in the other, or in 
ocher words, when you are in ndrth latitude, and the fun has fouth declination, as in 
Examples firk and fecond, you add rhe declinatiod to gdo, and the film is the fun's 
polar difiance, 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 goo, 
and the Cum would be the polar difiance, or diitance from the fouth pole ; but when 
you are in north latitude, and the fun has north.declimtion, or when you are in fouth 
latitudc, and the fun has fouth declination, as in Examples third and fourth, you 
deduce the declination from goo, and the remainder is the fun's polar diftance, or 
diitance from the pole of that hemif$ierc vjhicli you are in ; and the true apparent 
,timeis always found by the fine of the horary angle if the altitude is obferved in the 

oon, and by the cofine af the hotary angle, if the altitude is obferved in thc 
afternoon, as in the foregoing examples. 



C H A Ea 'I' E R + XVII. $67 

A TABL'IS OF THE VARIATION OF THE COMPASS, ODSERVED IN 1786. 

LaG tudes. Longitudes *. Vari;ttion af the Compa6. 
9" *10'W I'd0 47' TV 

3 00 S 18  36 W do. da. 1 1  00 W do. 

I 1  00 s 22 ' 5  w do. do. 7 ao W do. 
13 . 22 S 22 00 W Morning Azimuth G 7 W do. 
14 23 S 2% IO w Evening do. G 00 TV do. 
17 50 S 22 00 Mortling Amplitude 5 oo W do. 
20 23 s 21 45 lv llvening Azimuth 4 30 TY do. 
22 47 S EI 00 Tv hlhlorning do. 5 7 IV do. 

27 43 S 20 24 w Evening Amplitude 4 30 TV do. 
28 57 S 20 33 W Momitig Azitniith 2 45 TV do. 

30 1 1  S 19 40 W do, do. 2 30 W do. 

16 00 w Morning Ainplitude 3 38 W do,  
13 ' 5  IV do, no. 5 12 W do. 
I O  00 W Evening do. 6 40 TV .do. 
7 00 W Morning Azimuth 7 30 TV , do. 
5 IO w Evening Amplitude 8 40 W do. 

Evening Amplitude 12O ao' TV in 1756. 
2 21 N 13 27 TV Morning 110. 11 55 TV do. 

7 5 S 21 33 W Evcning do, jt  41 "V do. 

26 13 S 20 55 W do do. 4 33 w do* 

29 1 7  S 20 09 IV Evening do. 2 4 0  TY do. 

31 5 s '7 57 do. do. 3 5 w do. 

4 00 lv do. do. 10 00 w do. 
35 22 s *'2 40 W do. do. , 

2 00 E do. do. l a  so W do. 35 37 

36 34 s G 31 E Morning do. 15  6 TV do. 
36 20 S I I  5 Evening do. 17 4 W do. 
35 20 s 14 1 5  L Morning Azimuth 18 2 IV Jo. 

35 4.j s I S E  do. ao; 12 40 w 
3s 32 s z a G E *  do. do. 14 00 TV do. 

, 34 53 s 16 30 E ' livening do. 2 1  0 \V 
34 44 s 36 53 E Morning do. 22 3 w 
.34 IO S 17 50 E Evening do. 22 16 TV &. 
34 00 s 18 23 E do. do. 
-36 35 s 2s 00 1; do. do. 
36 5 3  s 35 40 11: do. do. 
38 15 S 43 I O  35 do. Amplicudc 28 19 W do. 
37 5s s so 45  I2 do. do. '$28 co TV do. 
38 1s s 54 35 morn in^ Aaiiiiurh 27 20 TV do. 
37 42 S 60 30 I;: Evening Amplitude 25 30 W do. 
37 4 0  S. 63 23 1:: do. do. 2'& 00 tv do. 
37 br2 S Gg 30 E do. do. 31 00 TV do. 
37 40 s 77 30 lI do, Azitnuth I g G W do, 
37 50 s 80  30 E do. Ag:pliriide I J  50 W do. 
37 48 S 33 00 E 3 do. do. 16 '13 17 do, 
37 20 s 86 00 E Morning do. 16 2 0  TV do. 

do. Azimuth 15 a8 TV do. 
' 1 1 .  1 1  Mi do. 00 S 92 40 E Evening do. 

15 S I07 3a.Z do, Amplit\idc z 41 W do. 

30 s * 89 00 E 

7 50 S 107 15 E Morning do. do. 
Variation by Evening Amplitude in Welcome h y ,  Stiaights of Sunday, 5 J WeR, ;ind in h- 

h d e  Go 20' North, longitude 1050 55' Eafi, v,iri:itiun by ICvcoing Azimuths 50' 00'' W e $  in 1786 j 
and tllroI1ghout the China kens the variation i s  too trifling to n ~ e c ' t  the: conrie b y  cotripii. 

'' Lo$/ed:o art /nit! r/own$'G??2 Crttnlurirh it; G;*ra: B: itti:n. 

s 
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Latitude. 
2 3 O  15's 

2 6  5 S 

' 28 40 S 
30 50 S 

33 5" 

23 54 s 
2.5 27 s 
26 57 s 

3' 3" s 
34 46 s 
35 20 s 
34 54 s 
34 I4 s 
34 44 ,'j 
35 30 s 
34 10 s 
29 1 0  s 
2 1  2 s 
16 50 S 
15  4'3 s 
14 36 s 
12 2 0  s 
11 1 j . s  
1 0  00 s 
8 22 S 
5 20 s 
3 3 3 s  
2 28 S 
O 5 s  
I 20 FJ 
2 30 ;W 

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

Latitudc. 
1 6 O  oo'N 
1 1  5 N 

G 30 S 
I I  30 S 

s 9 s  

27 '7 s 
3 2  1.5 s 
33 03 s 
3s '5 s 
35 45 s 
34 42 s 
34 00 s 

36 2 S 

J,ongitu d e. 
640 30% 

57 2 0  E 

GI 00 I:, 
58 20 E 

56 00 E 
51 00 E 
45 40 E 
44 o o E  
40 00 E 
38 00 E 
33 00 E 
32 '5 
30 39 
29 00 E 
21 3" E 
17 00 1': 
9 25 35 
3 33 w 

,lo 00 w 
, I 2  20 w 
13 3ow 

~ IG 00 TV 
' 17  I G  w 
18 30 w 
20 18 TV 

,2.3 40 w 
25 23 TV 
JZG 30 U T  

28 26 TV 

~30. 25 UT 

62 00 W 
7 0  00 W 

29 30 rv 
49 38.W 

74 45 w 

Variation of tJic Compafi. 
vcning Amplitude 12* ~ I ' W  

do. do. 14 44 W 
do. do. I G  I W 

Morning do. 17 4.5 W 

Evening Azimuth 20 1 3  T;V 

Xvening do. 25 I I  W 
do. Amplitucle 27 3G TV 

Morning do. 27 43 TV 
do. do. 28 21 TV 

Eveni'ng Azimuth 27 00 W 
do. Amp*lirttde zG 49 W 
do. do. 26 47  w 
do. do. 2 3  30 TY 

Morning do. 21 30 T;V 
do. do. 20 00 w 

. do. Azimuth 14 35 W 
do. do. '3 21 TV 

Evening do. I2  GO TV 
do. do. 1' 1 w 

Morning do. I O  27 TV 
Evening do. 10 21 TV 

do, do. 9 54 JV 
" ,  do. do. 8 40 w 

do. do. 7 5' TV 

do. do. 5 2 0  IV 
do. do. 4 57 w 
do. do. 4 37 w 

do. do. 00 47 w 
do. do. 2 57 w 

do. do. ' 9  25 w 
Morniug do. 24 20 w 

do. do. 
do* do. 

do. do. 00 16 E 
do. do. , 00 54 E 

Longitudc. 
31' CO'W 
29 8 TV 
25  14 W 
25 48 W 
29 00 W 
27 G W 
23 7 w 
17 34 w 
8 4 w  
I 11 I!: 
G 35 II!: 

15 30 JI: 
18 2 3  

Variation overvcd i i  I 7 8 8. 

Viriation of the CompaC$. 



Zntitude. 
36" 31's 
38 00 s 
=s) 7 s 
2 3  2 0  s 
17 1 0  s 
8 12 s 
6 4 4 s  

Latitude. 
120 11's 
14 00 S 
38 00 S 
20 30 s 
24 5 s 
27 00 s 
30 41 s 
35 0 0 s  

35 3 s 
35 2 3  s 
35 3 0 s  

2 1  30 s 
15 00 s 
9 30 s 

1.5 s * 
30 25 * 
3s 4 0 N  
38 34 N 

31 GO s 

18 23 S 

12 40 S 

Longitude, 
103~ OO'E 
IO0 30 E 
83 15 11 
74 00 Is 
63 00 12 
55 30 E 
47 5 15 
35 15 15 
27 15 E 
25 00 E 

' 2 3  32 E 
IQ z8 E 

2 2 w 
'13 00 W 
a 5  55 

51 4 w  
69 30 W 
72 ao W 
75 5 

7 , .  1 w 

20 03 

Val i:ition of t l l C  Comp:& 
Eveniag Amplitude i 56' IV 

do. do. 2 1 1  '\Y 
3 = 'V do. do. 

do* do. G 3 5  TV 
3'loriiing do. 11 I) \v 

do. do. 1 s 54 IV 

do. do. 28 2 9  TiV 

do. do. 25 $0 TV 
do. do. 24 9 3  TV 
do. * do. '9 41 w 
do. do. '5 48 TV 
do. do. 13 20 w 
do, do. I2 00 TIT 
do. do. 10 5 3  'Tv 
do, do. 8 20 TV 

Morning do, 00 sg E 
Evening do. 0 0 '  & + E  
' do. do. 1 5 2  1v 

do. do. 2 qr TIT 

Evening Azinluth 24. 2.0 TY. 

do. Amplitu& 27 37 W 



orning do. 15 2 8  IV - 
do: f 7  41 W - 

32  O O S  32 00 E do. do. 2 8  2 4 W  - 
3s 41 '23 23 E , do. 29 w .- 
31 3 4 s  1 3  2 3 ~  do. 49 w - 
30 2 s 1 r '  30 E Morning do. 21 12WJ - 
37 5 8 r 8 E  do. do. '9 $4 w - 

1 1  41 S 1 2  50 W do. 
I O  4.3 ' 3 s  00 w Morning do. 12. * 7 w 

o s 24 00 w Evening do. 7 49w 
1 s 24 5 2  w do. do. 7 4 2 w  - 

* 43 * 25 40 w do. do. * 7 5w - 
do. do. 400w - 3 36N 33 2 8 W  
do. do. I 49 12 '4 3 5 N  56 54w 

19 36 N 63 37 w 

26 23s 7 0032 ening 
24 s o s  4 24E do. 

I 

c3 

- - 

Kariution ohJgrzled in I 792. 

LS ti tu&. Longitudc. Variation of t?ie CGInpafs, 
39" SO'N 14" 57'W Evening Amplitude 2.3'' 46' W in I 792, 
34 14 N I 8 7 W Morning Azim 19 45 vv 

- 14 53 N 23 35 W Evening do. '3  28 
5 32 N 25 o o W  do. do. I 1  27 

00 53 N 25 30 W d o, do. 59 I 

8 15s '32 5 2 W  do. Amplitude 2 15 W 
3 32  w do. do. 03 56 \v - 

25 25 S 2 do. I 1 2 W  - 
35 30s J do. 3 3 2 w  - 
36 4 2 s  6 47 E Morning ',do. 1:; 34 w - 

4 6 'Irlr do. do, . 03 27 W - 
do. 00 6 !i I 
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'Lalitudc. 

38" 33' s 
37 50s 
37 46s 
3 5 2 .I- s 
23 47s  

3 1 4 s  
00 6 S 
21 I 3  s 
26 13s 

30, 1 8  S 

36 I S 

24 2 7 s  

30 5 s  

33 3 0 s  

35 " 5 s  
23 44. N 
34 53 N 

Longitudc. Variation of tb: Co1l>p@. 

1 9 ~  33' E Evening Amplitude 23" 19' W 
3 2  23 E do. do. 26 57 W 
39 4 5 E 3  do. ' do, 27 54 W 

~ G S  5 2  E do. do* 2 3  4w 
do. do, - 8  IC)W 
d 0. do. 2 3 4 E  

7 7 .  5 E  
84 2 0  E 
83 00 E do. do. .2 45 I.: 
62 5 8  E Morning Aziinuth 1.0 32 W 
54 31 E d 0, do. 1.6 48 W 
j I 53 E Evening Amplitude I 9 36 W '  

'40 2 7 E .  , do. do. a7 6 W  

29 36 E do. do. 26 40 W 
27, 55 E do. do, 27 20 W 
2 0  50 E do. do. 23 50 W 

32 4.1 w do. do. I +  47 W 

39 57'E do. do. ' 27 8 \V 

32 '5W do. do. 7 a9W 

in 1792. 
3 - 

N. B. In or about the parallel .of 4Q$- South latitude the vaiiation he- 

.creaks from about the meridian of Cape Verde, on the coal1 of Africa 32' 
to every degrce of longitiidc, as you Eaii weftward, until on a metidian tvith 
& NE. Capes of Brazil. 

T CHAPTER 



A N  A'CCOUNT ,OF W I N D S ,  W ,  

ASGENERAL ACCOUNT OF' VARTABLE WINDS, PAR- 
TICULAR WEATHER, CALMS, Mc. WC. 

. OF VARIALILE WINDS, WC. 
TROM the latitude of 30" North, towards the North Pole; and from d i e  fatituae 

I of 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 fieady from icular quarters, accordiiig to the iituation of the coafis, fhores, 
&c. In thesnortb liemifpheres, during inofi of the hmmer months, and-enrly . 
ia rhe autumn, within the above limits, or  rather northward of the 30° of lati- 
tude, the winds blow pretty generally all over the Atlantic ocean from tl:c fouth- 
ward ; indeed E 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 
eafterly, and often blowing up violent ftorms and hurricanes, accompanied with an 
abundance of rain. Duri mer months the winds are chiefly Aom the 
northward, NW. and WN ry ftrong ; often hard gales, with hail, 
rain, inow, and, alternately 
Effing the winds are more 
nerd from the fame quarters as in the'autumti, witH 
'So that upon the whole, the winds and weather all 

ve limits, y e  very variable and uncertain throughout the year ; for even 
er, we have often violent gales of '  wind f rov  tliFercnt quar- 

times fevere fqualls, with much rain, thunder, lightning, &c. 
part of the fumm feafon we are favoured with gentle breezes, 
pleafiint weather. As for calms, we cannot ,compl:iin much in 

all, except the gulph fiream, which is particularly defcribed. 
emifphere, the winds from 30° South, rowards the South , %are variable, and pretty much the fame as in the northern hemifphere. In 

their winter blowing from towards the Sduth Pole, the SW. and WSW. as in the 
rthern hemifphere, rhey blow. in our winter from the North Pole, NW. and 

WNW. In the fummer of the fouthern hemifphere, the winds are from the n 
ward generally; which is 'there from towards the Equator; a5 in rhe nor 
hemifphere they blow from fouthward, in tile fummer ftafon, as before-den- 
tioned ; which with us 1s fr the Equator. , In the fpring and autumn of the 
louthern hernjfphere, and pa larly about the Equinoxes, the wind and weather 
are very much like what we have :it thofe feafons of  the year ; b'ut it mufi be ob- 
fcrved, that the fcafons of the two hemjfpheres are the oppofite of each other; * 

hen it is winter in the one, it is f k n p e r  in the other. As for the gales, 
rrents, particular weather, &c. in the two hemi~fpliercs, they are fo n'early 

different feafotis in the open Tea, that a defcription of the one in the 

n of the year ; and the currents in the open fea are variable, I 

y well for the other. 

THE Nomir-usr ,TRABS WIND. 

near the Africa 
o t ~  feldom mcct 

Africa and America, about the 30th degree of Nort 
$fE. rradk'mind may be looked 
farther wefiward than theft: iflan 
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%the fouthward, and fometimes not until you arriveaear the Tropic of Cancer, com- 
monly called the Northern Tropic : this trade wind hlsws from thefe northern limits 
all the way down t'o the coalt of America, through the Weit India iflands, and ex- 
tends i t k l f  as far South as about the latitude of 3 O  North, except in a Emall tra& 
of fea whicli forms nearly an oblong. , From the longitude of 1 3 O  Weft, to that of 
2 2 O  WeR from Greenwich, and between the latitudes of I O O  and 3" North, in which 
h a l l  &ace there is nothing but light airs, variable, with an almok confiant calm, de- 
lubes of rain, acd the inoR tremendous thunder and Iigbtning known in any part of 
the globe ; firong currents, ahd often violent tornadoes, In which a fliip cannot h o w  a 
rag of cmvafs for an hour or two ; after which it Falls of a fudden calm,md often 
contiiiues fo, that a veffel will icarcely have lteerjgc way for ten or  fifteen days to- 
gether, and lometimes iniicli longer : bere the currents are very variable and itrong, 
fometimes retting to the weltward, at other times to the eafiward, and frequently 
in all ot,her direEtions. This tra& of iea,Ihould be avoided by all ihips. going to, 
or  returning from, t l k  Cape of Good I-Iope, or beyond it ; having pared through 
once, when L experienced the mofk dihagreeabte furtilight of my life, I can wid1 
the more en&gy recommend tlie avoiding it. 

Except this particular t r l &  of fen, the trade wind is within the limits defcrihed 
very general, blowing pleafant breezrs, with hazy weather, intermixed with fomt 
fqualls of wind and rain, and now and thcq a day or two calm ; but c i h s  are not 
very frequrnt, but b hen approaching that f p x e  between tlie trade atid variable 
winds, except during the hurricane f d u n .  

13urricanes are feldoin met with in this traR o f  fea, but among or near the Iflands, 
where they arc generated and bred in their mountiiitis ; and they are moltly con- 
Gned to the mouths of July, Anguct, September, and Oaober ; though what is 
called revere norths, fomctimes blow in the witirer feafon. 

Bmveen the latiludes of so North, and 3 O  South, and every where about the 
Equator, the weather is f d t r  and uncertnin, with variable winds moftly, and mnch 

to  or from India, have often an op@rtunity of f i l l i i q  up tlirir water, i lnd catching 
'an abnndance of fifli, filch as Albaco~es, Ihlphins, Sl<ip-Jaclts e m s ,  Kinpfifli, 

Tarefully avoid expofng their wen more tliail is abfolutely necegary, as by 
.precautions i n  this traR of fea, the fcurty may be avoided perhiips during the 
voyage, as it i s  here that frequently the feeds of it are generared, b y  the cre 
ilig unneceEirily expafcd to the weather, without proper food, and withoil 
per attention being paid to the drying of their clothes, wlien opportunities 
and keeping their apparrments fiveet, clea:~, and drf, Iiy frcqnently wafliing with 
lrat vinegar, burning powder :ind fL1tn.igiiti113 below, m;iLing of fires, &c, 

In this tmfl uf ka ,  to the eartwird of the I q t h  degree of Writ longitude, towards 
Guinei\, the curreix' wiis generally very firGng to  the eafkward ; and to the m i € -  
word of that meridian, it often runs rnpiilly to the wefiward ; and the mort: io a s  
p u  approach Ferdinantio Norono, and the NE. cape of the Brazil : but though this 
JS the general cotirk of rhc curreat here, it ibinetimes cbanges, and runs nortl~erly 
and ibutherl);. 

rain, acconipanied with t h n n  C r  er, liglu.nipg, and frequent c;ilms. Here fhips bouqd 

a n d  a variety of others ; and hereabouts curnmanders and o of h ips  fliould 

1 

01; TJJE SOU77I-EAST TRADE Wf.VD. 

BETWEFN the 1;itimdes of 3O North, and 3 O  South, the SE. tradc wind is fre- 
quently met, which \)lows a charming breeze, with fmooth water in gcncral, :ti1 
Over the Ethiopic fca, as far 3s the 'I'royic of Capricorn, cotninonly called thc SO1iilt- 
ern Tropic; and often a s  h r  as the 30th degree <of South latitude, with ple 
weather, and but few calms. Although this is callcd the SE. trxte wiiir!, it i 
quently at SLE. iuiid KSE, a13d as YOU get to the foutliward at ICiltt ; and fo it veers 

ut until i t  gcts round to die iiortliward, and becomes quite vari<ihlc, i:i 
mer as the NE. t r d e  i:i the northern heinifI>tiere veers froin NE. tp 
p n d  to the fourhwsrd, utitil it be 

i hl 
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In -this tim? of fea the current runs genrrally to the ealttvard, under the African 
ail (except al)ouc the C.,ipe of Good Hope) ; but to tlw wcitwdrd of St Helena 

it rum rnofi commonly to the wef twid .  

T / b h r D S  70 TilC E/I8TW/lRJ> OF T I I E  CAPB 017 GOOD Mil<& 

AFTER lowering the latimde utidcr 3.0' Son~li, to the eaftward of rlie Cape of 
Good TIope, the wcftrriy winds grow 'fiiint, xiid you fpcedily meet the SE, trade 
wind aqain, as yoti i ~ a d  i t  in the Kihio7iq f a  : this ~ r a d e  wind is p e r ; i l l y  confined 
to between the I,ititiidrs of 30') Soiit!i, ;ind 1 oo South, between Mad;pfcar  2nd 
New Holiand, wiicre it blow it k t d y  breeze moft of the year, except in a:~.l"aboiit 
the iflcs ,of Vrancr and Bourbon ; thcrc we find loinrtiines a little variation during 
the 1:urrici:ne f d o n ,  w h i c h  is from ;tl,out a month before and after Chrifliiias : and 
diiring the n',:int!is of M;iy ro November, this witid from the SE, extends, itfelf to 

,within one or two dcgrees of the lcquatoy ; bht froin November to April 
one and two deqrees Qmtfi ,  as f k  ;is 12" South, and from the coafi of 
Sumatrii, the PJW. monC(;on blows f rom NW. to SW. with heavy 
much r4in ; and this monfoon is conrinukd as far as the Celebes and Spi 

Frotn between one and two dcgrms of South latitiide, and over the whol i  Bay 
of Bengal, and fro= Africa to Stipiarra, the NE, inonfoon prevails froin O&ober 
to April, and dwing the other half year, from April t9 ORobu, the SW. monfoon 
p r e v d s  : both the N X .  and S 'a. monfoons cxtend thenifelves ovcr the Chinefe 
{ea, and to  the eafiward of Formoh, but with grrat variation, according to the 
bending of the different coafis, firaights, Src. On the Malabar c o d ,  the SW. 

*monfoon bripgs hard gales, much r i n ,  and bad wcather ; and the NE. monfoon 
briigs quite the , perhaps as h e  weather as in any part of the globe.' * On 
rhe Coromandel ttie SW. monfoon brings the fair weather fcafon, and the 
N E  the foul. . ID the Chintie {cas, theyeather  is prctty mqch the fame at the 
&me feafons, as on the Malabar coaR ; jndked, throughouz 'India (rhe Coromandei 
coafi excepted) the SW. monfoon produces bad wcather, and the NE. monfoon 
&le weather. 'h change of theft! monibotis frrquently attended with long and 
difigreeable calms, and dreadful tuf€'odns. As for the currents in every part of 
the& [as,  and throughout all thofe feao of India and China, they fet with the mon- 
fQCaons generally, and fo flrong, that it is very di&cdt  for a fliip that  once falls to 

hy,  thzt the paff;i'e between 
Madagafcar and the maiu land of Africa, mufi never be eiitered, unlcfs in  a cafe of 
the greatefi neceaty, by z h i p  boiind t o  India, but from the months of April to 
Augull j duriiig which tiine the' weather is pretty fine, and the winds from S L *  to 
fVSW. for in ORobcr or the lieginning of Njvembcr, the NE. ;yd norrlierly 
%indo fer in, and ofren blow up violent ftorms all the way frkm the Coiner0 iflands, 

. uncil paft the South part of' Niadagafcar : and in every fituation like this, not only 
in India, but throughout. the globe, particular winds are grnel-ated and formed, and 
conftquently blow often digcrent from neighbouring winds, Khat are pot obltruated 
or ilifluencrd by iucli gulph or particular iituatiou. 

' T h i s  account of winds being intended merely to nccompany my<digerent routes 
on. the chart, I truit they will be found abundantly fufficient for to guide thofe who 
have not lwd an opportunity ~f bccoming acquainted with tbem by experiewc. 

'leeward of her codigned port, to get up again. To dcfcribe ininutcly 
nfoons, and varidblt: winds, in the di@menr p.dphs, ffraiglits, and p 
ia, woilld fill a large-volume of ittcjf : Sufke it 

I 
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celefiial objcCts, which requires the grcatcil. imaginable nicety. 'Ilie mariner 
being thus furniihed with a perfelt inftrument, ffiould next learn to 

undcrrtand wcll the principles on which fhe is conflriiaed, fo as to bc 
cnabled to adjufi and keep her in perf& ,rdcr, for the purpofc of making 
the obfe'ei-vztions which I ha l l  lierc dercribe. 

Previous to the making of obfervntions of aiiy kind, the initrumcIkt 
!:iufl: Le ac!jufitecl, and indcx error found agrcealde to Mr Rarnfdcn'i dircc- 

tions, vdiich accompany the fi le of all t h t  qo out u i  his Biop. That very 
ingenious a r t i l l  has faid every thing ncceflary in his pamphlet on the 
fubjca of acljufiment ; it is theieforc iieedlefs for me to add more than to 
rccommcnct the llri&cfi attciition to his dircQions ; for i f  the infirument 
is not weil adjuflcd, a i d  the iriclcx ei-ror very nicely al'certained from time 
to time, t h e  c m  be no dependence on thc angular difiance meafured. 
The  various adjufinicnts ncceKary h r  both fcxtants atid quadrants, of the 
more common kind tliaii is  h e x  nicntioned, I have taken for granted, that 

every one will tinderfimd bcforc he attcmpts to mike obfervatiotis for thc 

longitude j ailti therefmc it is unnccelI;lry for me to cfwcll on that head, 
c@ccially as tlic maker's inAruCtioris accompany the i d e  of them ; but I 
muk 1xg Icme io obicrvc, that thcre are but fcw initrumelits iidiiciently 

exaa in zlicir graduztion, &c. &c. to incafiirc :i difiancc for the longitude, 
illat ougj~l: to be relied upon, cxcept thoi'c madc by Rjiinfden and Trough- 
ton : therefore ~ h o e v e r  makes ufe of any others, fliould prove them wcll, 
a]! along the arch, and in every other rc$cCt, 1)cforc they placc an implicit 
rctiance on tlicni. 
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by having the t k e  apparent tiine at the k i p  found by the firfi obfervzrtion 
made for that purlpoi, as before mentioned, the altitudes of each cbjeR 
may be minutely found by calculation ; which, although more troublefome, 
is ccrtaixily much more certain, utllcfs you liave aGflants with good inftnt- 
ments, and whofe catidour can lie rclicd upon, rvhich is not always the cafe. 

I very often fit the infirument fo, that when I arn rncafuriiig a diflance, 
that the litnbs come in contaa, exaaly at the even miiiurc ; and this is 
eaiily done with a little prepaition bcfore-hand ; and I conceive it by 6 r  
the beft method, as the perron holding the watch cannot iniflake a fingle 
fecond, when he is diretied to call out at the even minute j but in the 
other cafe it is pofible he niay miitnke two or three feeconds, tirile6 great 
precaution is given, axid fpecial care taken. It be obferved, that all 
fcxtants are, or ought to be, furniihed with an atus, fo as to throw 
the tclcfcope out on a line with the centre of the cle art of the littlc fpe- 
culum, or horizon glah, which mufi be done when iftaucc is meahred, 
but when the infiruiiient is to  be ntljultcd, or the index error found, the 

teleikope muft be fcrewed nearly in to the plane of the instrument. 

In meafuring thc diltance with Rnmfden’s or any other fextant, or in 
fhort, taking an altitude, &c. by day or night, I would always recomnend 
the ul‘e of the inverted telefcope ; the field is much larger, the limbs of the 
objeAs call be much better defiiied ; in fliort, the great difference between 
that tclefcope, and the one that fliews the objcos ere&, or in tlieir natural 
pofitioti, and the plain tube, is hardly to be conceived by perrons who have 
not had the experience and knowlc_dge of the ui‘e of them all ; and it only 
requires a little praQicc to inakc its ufc bccomc as cnfy and familiar as citlier 

of the others. 

e difiancc Ixtu.ccii the iirn nnd IIIOOII’S ne:.trcft limbs, are always 
reti ; ;m(1 t I ic  t f i f a i ? c c  ixtwcen the moon’s enliglituned or dcfineci 

limb, and tlie It;ti ’,, whcthcr that limb bc the r.~ea:.ek to the h r l  or the 
farthcR from thein. ?Iircc cliftniices fhould at leait be takcn, and indeed as 

m:\ny more as can coiivcnicntly be t:iken within the f p c e  of a quarter of 
an ’hour, ~ l l c  liiiibs of thc o\,jcfitS inealilrccl mdt lie brouglit into emitaft 

in 
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in the centre of the little fpeculum, looking up at the moon and letting 
down the fun’s nearefi limb to her. If the obfervation is making by a 
fiar, look at the fiar, and let the moon’s neareit or fartheit limb, which- 
ever is the enlightened os defined one, (as before mentioned) down 
to him. In uGng the inverted telefcope, there are two wires, in the centie 

of which the limbs of the obje&s muit be brought into contan (fee Rainf- 

den’s initru&ionsl j the greateft nicety mufi be attended to in ineafuring a 

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

, When the,fun is eafi of the moon, if the diftance is over meafure one 

aufe the longitude given to be halfa degree more eafierly 
the Can is WCR of the moon, if the difiance is 

over meafured one minutc, it will caufc the longitbde given to be half a 
degree more w an it really is : confeqaently if the difiance is under 
meahred, the in both cafes be vice verh. 

When an o , as here diretied, proceed to 
les, obkrving that the day at 

n in the Nautical Ephemeris, which is called the afirono- 
mer’s day, begins 12 hours later than the civil day; that it commences at 

mon clay, which is 24 hours later than the fea-day by 
The diftance of the fun 

and moon, or f i a i  moon, are calculated for eveiy three hours at 
Greenwich, and are fet down accordingly in the Xautical Almanac for 3 
hours, 3” bh yh 1%‘ 1 5 ~  1 8 ~  2 1 ~  and noon, great care niufi be taken not to 

confound the common day and afironomer’s day together, efpecially in a 
high longitude, either eafi or tveA ; becaufe a mariner may be in a fituation 
that when it is noon with l h i  it may only be midnight at Greenwich, 
and vice verfa ; but the difference of longitude between the fliip and Green- 

counted up to 24 hours. 

’& will always be a fure guide to him if attended to. When th 
Greenwich is found to be greater than at the ffiip, the longitude is 

but when the time at Greenwich is lefs than at the fhip, the longitude is 
eaft. When the fun is eaft of the moon, and the appareiit difiaiice of 
centres is greater at the ffiip than at Greenwich, the proportional time 
found by the nuniber of feconds, that the fun and moon approach near 

each 
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.tach otl-er in 3 hours or 1 So’, ntid thc number of fcconds that tl e d iS  
ferencc of centres between the ihip atid Grcenwicli gives, mult be dcduceci 
fiom the nuniber of hours at the head, under which thc Greenwich centrcs 
tvas found to corrdp‘pod on that d;~y ricarefi to the ihip’s, in the Xau- 

’Tical ,4lin;Uiac, mid the reh l t  will be the true appmnt  Grec -with (iinc* 
13ut if the trize apprircnt ccntres arc lek at thc ihip than at Greenwich, 
f k l i  proportiond time ni i i l t  be acidcd to thc he i d  undcr wl.icb the Vreen- 
wich c‘cntrcs wcrc found in the Nautical Alinntiac, aiid the rehilt will be 
die true appai*cnt Grconwich time. When thc iiin is we@ of the moon, 
and the true apparent diAance of centres is greater at the ,fliip t’ an ‘ t 

Greenwich, the proportional time found by the number of  fccoiids that 

the lun  and  moon 1L.p-atcs from each othcr in tlircc Iioiirs, or I So’, and 
the number of fcconcts that  the cliKerence of ccuters bettvcen the ihip 
:ind Greenwich give;;, mufi be added to the head itnder which the Green- 
wich centres was found in the Nautical Almanac, and the rehlt will be 
the true apparent Grccnwich time. But if the true apparciit centres arc lefs 
at the ihip than at  Greenwich, fuucli proportional time muit be deduced 
from the number of I~ours, at the licad under which the Greetiwich ten- 

ters were found in the Nautical Altnaiia,:, a le rcfult is the true rppa- 
rent Greeiiwich time. Care mul l  be taken in all lunar olfcrvations to 
find minutcly the nioon’s horizontal para and feemidiamctcr exafily for 
the .time of making the obferv;ition at fliip’s Inuridiati, as per tllc 
examples for that purpofe, and the a at^ 
diarncter muit always be added to the fmidiarnetcr found, atid the film 

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



ND INSTRUCTIONS 

s,  and endeavoured to Gin-, 
ions, &c. for the loiigitude, 
r that appears to me poGble, 

ung navigator, in making himi‘elf ac- \ 

termining the longitude at {ea, which 
to rnarlr the ihip’s place -from time to 

&3 

commend to him the two following me- 
Firit ly bodies from refraoion and parallax. 

a great variety of my obfervations, inferted in ’ 
xamples (as abovemen- 
e beit methods in prac- 

n3 are worked by them both. 

But thofe’ who do not underfiand the figns and the alteration of cafes 
i n  the change of reduQi6n and correaing log-arithms, &c: &e. in Maycr’s 
#or Shepherd’s tables, fhould adher to Mr Dunthorn’s method altogether ; 
as it has no other diAinfiion of  cafes, which my obfcrvations will flievr, 
than the, following : 

When the fun’s or fiar’s altitude ’is greater than the moon’s, the fum of 
the correLtion of the mooti’s altitude, and the difference of fun’s rcfraaion 
and parallax muit be deduced from the difference of their apparent alti- 
tudes; but when the fun’s or h r ’ s  altitude is lefs than that of tile moon, 

fum muit be added ’to the difference of their apparent altitudes, as 1 
iably find the index error of my initrument to a fecond or two of a 

minute, by repeated obfervations made for that purpofe, as well as the 
I &or ariiing from, a want of parallifin ; and a3 1 work a11 my lunar obfer- 

vations by at leait both the methods which I have here recommended, and 
fildom find the difference in the apparent dinarm amount to more than 
from one to tzn fxonds of a minute, I am always lure to afcertain my 

2 longitude 
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I 

,longitude when thc mean of a number of fetts uf diitances are taken as mi- ’ 

nutely as thc latitude; and I think I can with great certainty fay, that in 
the tables of day’s works throughout thofe long and tedious AGatic voyages 
which I have for fome years pait profecutcd, iiotwithfianding the currents 
are fo very firong and various, that the longitude does not in any one in- 
fiance err from the truth one quarter of a degree. 

N. 13. It  is abfolutelp ncccCTary that a finall magnifying-glafs fhould 
be procured with the fextant’s other apparatus, to afiit in reading off the 
difiance tnenfxed with greater certainty. 

Although the obfcrvntion by the f in  or fiar for finding the true time 
at the fhip, and corre&ing the watch thereby, is generally made a few mi- 
nutes before a fett of difiances is taken, it amounts to the fame thing if it 
is made a few ininntes after thofe difiances are obferved, fo that it i s  

minutely done. 

* C  
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A 7ilne Tde, &c. t o  a&$' the complcating of Lunar O$yvations., I I 

'TAB L E for turning time into degrees of Longitude, via. As one hour of time is = t o  15. of 
longitude, one minute of time = to of longittude; and one fecond of time = to 15'' of 1011- 
gitude : SO 1 5 O  of longitude is = to one hour of time : xi' of longitude is = to one miiiutc 
sf time, and ' 1 5 ~  ,cf longitude = to one fecond of time. 

lou r s  of 
Time. 

H 

I 

2 

- 

3 
4 

5 
G 
7 
8 

9 
IO 

I 1  

I2 

I 3  

14 

1.5 

16 

= 7  
18 

19 
20 

2 1  

2 2  

2 3  

"4 

Qegrees of 
longitude. 

0 
---r- 

I 5  

3 O  

45 
60 

7 5  
90 

105 

I 3 5  
150 

I 80 

120 

165 

195  

225 

240 

2 5 5  

2 7 0  

210 

2 8 5  

30° 

3 I 5  

3 3 O  
345 
360 

/linntes 
f Time. - 

t 

I 
2 

3 
4 
5 
6 
7 
8 
9 
IO 
11 
I2 

'3 
14 
IS 
IG 
1 7  
I 8  

19 
20 
2 1  ' 
22 

23 
24 
25 
26 
27 
28 
29 
30 
3' 
3 2  
33 
34 
35 
36 

;; 
3 3 
4-0 
4' 
42 
43 
44 
4s 

41 

49 
50 
5' 
52 
53  
54 
5s  
56 
57 
5s 

46 

48 

c o  

2 1.011 - 
V 

-- 

I 
I 
I 
I 
2 
2 
2 
2 

3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
G 
6 
6 
6 .  
7 
7 
7 
7 
8 
8 
8 
8 
3 
9 
9 
9 
IO 
1 0  
IO 
1 0  
I 1  
1 1  
1 1  
I I  
12 
I2 
I2 
12 

' 3 
' 3  
1 3  
' 3  
14 
14 
14 
14 

kconds . Time. 

I 1  

2 1  
3 
4 
5 
6 
7 

- 8  
9 

// 

IO 
I '  
I2 

'3 
14 
1s 
IG 
I 7  
I6 
' 9  
20 
2 1  
22 

2 3  
24 
25 
26 

I 27 
28 

2 9  
30 
3' 
32 
3 3  
34 
35 
36 
37 
38 
39 
40 
4' 
42 
43 
44 
45 
46 

:i 
49 
50 
5 '  
52 
5 3  
5 4. 
5 5  
56 
57 
58 
59 

linutes &i Sccond! 
of Lor 

I 

1 
I 
I 
I 
2 
2 

2 
2 

3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
G 
6 
G 
6 
7 
7 
7 
7 
t: 
8 
8 
8 
9 
9 
9 
3 
IO 
1 0  

10 
10 
I 1  
1 1  

1 1  

I 1  
1 2  
1 2  
I2 
12 

'3 
'3 
' 3  
' J  
'4 '+ 
'4 
I -I. 

Lc_ 



L U N A R  OBSERVATIONS Fort 

rr 

X Lunar obfcrvatijn made :Tanuary lit, I 79 I, by 0 eaft of the D ,,and workcd by Mayer 
or Shepherd’s Aitronoinical ‘Tables. 

c Apparent ;?It. 70 
Apparent centres 47 

Alt. incr. 60 7 1  

---- - . ._ - _- _______--- 
At 7h  19)‘ 00” ‘AM. by W. Obs’d 0 & (near. limb. 47‘ .z’ 3‘ 
n t 7  25 00 do. 1 do. 47 GO oc 
A t 7  2‘) 00 do. do. 46 Y9 O( 

7 24 2 true appxen 
time a t  the thip when th  
obferva;ion was macle. 

(I Horie. parall‘ix GO’ 5 
Excef$ above 53’ is 7 5 I 
rlppiire,nt cectres 4.7 
( Apparent alt. 7 0  
3 <Apparenr At. 27- 
Apparent centret. 47 
0 App. alt.incr. 60 2 8  

. 0 A p p a i m t  alr. 2 7  

~ p p .  cent. incr. Go 48 
App;irci:t alt. 70 I_--- ---- 0 Apparent xlt. 27  

dn. 46 j b  oc 1- 
‘87 59 3‘ 1 Sum 

Mean 46 59 5 :  
Index errcr drdiice I oc 
Karef t  l i m t i  - 4.6 58 5‘ 
a Scmidiameter - 16 15 

Semidiamercr 16’ ~ 3 ~ ’ )  IG 38 
A U ~ .  of k m .  in alt. 15 
-2pparent centres - 47 31 ~j.5 

- 

KeduAions. 

+ 15’ 6” 

+ 13‘ 55” 

+ xs’ 24’’ 

-+ I;“” 

Eycq nlt. cr dip 
5 ‘4 ior 30 feet 

f Aiw alt. 7 0  3 I 00 
.__ 

+ GzS - 7 I ’ I  1 + 39 I 
I .I 

1 I 

I I 

i I ’  

I 

u-G0( incr. 0.1 0 ah. givcs - 7 1 ” of a red. & + 39 of a corr. log. odd min. of Q alt. gives redit&, - 54 e~ torr. log. + 30 
If Golincr. of a dt. givcs + I 8 of <I red. eC - 9 of a corr. log. odd min. of alt. give: reJuA. + 9 & cnrr. log. - 5 
IfCo*jncr.of 0 & 2 ccnt. g.-65 of a red. ti + 36 of a corr. log. odd min. o f 0  & D cent. g. red. - 35 & cwr.  1cg.f rp ____ _-_----- * 

l‘his is the redultion and correAing logarithm for thc odd min. of 0 alt. alt. and difiance - 1 2 0  + 44 
Pirlt reduttion and coricaing logarithm with their refpettive fines above brought down + I G + 589 

Ilxceis of ( pdrallax ;hove 53’ is 7’ 5’’ its parallaftic log .cvhich mufi be added to corr. log. is - I s o $  
This  is the correttion xs far  as ( parAllaX 53’ + 1 3  46 T632 
S u m  of correfiing log. and 1 iwallafiic log. is + 737 its correfponding arc is I -  + I39 + 7 g  
This  is  the true correftion c d  0 & (I centers from refraaion and piirallax 

-- 48 7-36- lt 

+ ‘ E  2 5  - 47 31 49 
47 47 ‘4 
~. --- A p p n ~ ~ n t  centres of 0 & (I brought down 

T r u e  :Ipparcnt centres of @ & ( under liead of 15h at Crcenwich 

- 
T r u e  appiirent centres of Q ti d cleared froin rcfralctinn and paridlax , - - 

Difference of Q & centers between Grecnwicli and the fliip 20 22=tfl I 2 2 2  

q 1)ifi:ince from 0 i n  311 or IHG’ is I O  40’43” which is 
rrllcrcfiire fay, as 6043” i b  to 1841, fo 1 2 2 2 ’ ~  is to  36’ 24”, which added to 1511 gives tlic Greenwich time irofl 

yeRerday noon (the 3111.) t o  be 1 5 h  36‘ 24” or the true app:uent time at Crccnwich this firfi c ! W  cd 
Jaiiuary to  be 

- =to 6043 

311 361 24”A. M. 
True  appxrent time at the h i p  as above - 7 24 2 A.M. 

Dicercncc of time between Greenwich and the fhip 3 4.7 38 

G;iTerence of time being 3h 47’ 38” which turned into degrees give:; the longitndc’ of the fliip wlten the ob’ 
fa ta r ion  W ‘ X ~  IIJ& as pcr a b w e  time to be 5 6 O  54‘ 301 cafi of thc Royal Obfervatory of Greenwich in 
Great Eritaiii. 



DETERibQNING THE LONGITUDE AT SEA. 
?:a ~.", I ' 

'3 

Example I. 

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 &fiance was meaftired from the 
moon; but if a fiar's difiance had been meaiured, Table XI. would have 
been ufed inltead of Table X, This method, and that by Shepherd's Tdbks, 
are the bee in praaice, which I have mentioned in my remarks and in- 
itrultions. 

App. alt. of @ centre brought down 27045' 50" With centre of ( alt. 7003X"9" 6r 
Apparent alt. of Q do. 70 31 9 Q lioriz. piral. GO' 5" enter 1'. IX. 
Difference of apparent altitudes 
Apparent centres brought down 

42 45 19 
47 3 I 49 

DeduA always the logarithm found 
with 0 centrc in Tablc X. 

\ - 
9,992998 

J Sum go 17 8 Half filum 4 5 O  8' 34 Sine 9,850564 
Diff., between app. alt. & app. centres 4 46 30 Half furn 2 23 15 Sine 8,619693 

Sum I 8,463255 

Half fum g,a316zyis= 

Difference of apparent altitudes brought down 4z0 4 s  19" 0 ,  

(I CorreAion from Table VIII. 
Diff. of 0 refratlion and parallax Table I. & 111. "' I 43'] 40 

This fium is added becaufe 
*I  '3 [the ah. ofthe C isgreateR 

Difference of true altitudes - 43 42 , 
Half difference - - - - 21 33 ZJ 
= is the line of this arch - - 9 48 53 

Difference of true altitude mmd [urn 
Sum 31 22 14 Cofine 9,931365 

I I 44 28 Cofine 9,990817 

Sum rg,gzz~Sz 
- 

' Half fum g,gG~ogi is cofine of 

Half the true apparent difiance cleared from refraftion and parallax thus - 23O 53' 38" 
2 

True apparent centres at the fliip - - ' - 47 47 16 which . 

Only differs from Mayer's or Sbepllerd's method the other fide two Ceconds of 3 minute. 



%$ 

(I Upper liiiib 34” 34’ 0011 
do. 35 2 0  00 

do. 35 45 00 
do. 36 1 3  00 

LUNAR .OBSERVATIONS FOB 

0 Lower limb 45’ 4’00’ 
do. 44 23 00 
do. 44 3 00 

do* 43 39 00 

A Lunar obfervation made April 25t.11, 1792, by 0 wcfi of the b , and worked by Mayer 
or Shepherd’s Afironoinical Tables. 

A t  I 36 00 do. 
At I 39 00 do. 
At I 43 00 do. 

do. 48 40 00 
do. 48 41 00 
do. 48 42 00 

Mcan - 35 28 00 
2 00 Index error add -!- 

Mean - 44 17  15 
Index error c!ed.- 2 00 

( Lowerlimb 35 30  00 0 Lower limb 44 15 15 
( Semid. & aug. 14. 58 @Semidiameter -- 15 55 I 

- I  37 00 Mean. 

Lime a t  the h i p  wben the 

14 20 W. too faR. 
I 2 2  40 true apparent 

3bfervation was made. 44 3‘ 1 0  
Eyes alt. or dip 

3s  1s 2 I 
Eyes alt. or dip 

Mean 48 40 =5 

0 Semidiameter - 15 55 
‘4 5 8  

Index error deduce - I 15  
Neareit limbs - 48 $9 00 

(I Semidiameter 14‘ 49” 
Aug. of fernid. in ah. g 
Apparent centres - 49 9 53 for 24 feet - 

CorreAing Logarithms. 

4 40 1 ‘for 2 4  feet 4 40 
44 26 30 ( App. alt. 35 IO 2 2  0 4pp. alt. 

I I 

Q App. alt.incr. gof 45 
3 Apparent alt. 35 

# I  I - 383 

- 22‘ 9“ 

- 3 7 4  1 + I I Y  I - 8” 
-~ 

If  601 incr. of 3 alt. gives + 52” of a red. &-I 7 of a corr. log. odd min. of 0 alt. gives redu&, + 23 & torr. log. -. 7 
I f  6o’incr. of f alt. gives - 38 of a red. & + I 2 of a corr. log. odd min. of (I alt. gives rrduA. - 7 & torr. log. + 2 
If 6o‘incr.of 0 & D cent. g.+ I I of a red. eC - 8 of a corr. log. odd min. o f 0  & D cent. g. red. + z & corr. log. - 
FirR reduErion and correaing logarithms with their refpeaive fines as above brought down 

Exceis of (I parallax above 53‘ is I’ 21’’ its parallaAic log which mufi be added to corr. log. is 

This is the redutlion and correfting logarithm for the odd niin. of @ alt. ( alt. and difiancc 3 .18  - 6 
- 2 1  1 7  - 382 

- - 824 

-- 
This is the correAion as far as ( parallax 53‘ 

S u m  of corretting log. and parallaQic log. is - I ZOO its correfpoading arc is 
This is the true corretlion of 0 & (I centres from refratlion and parallax 

Apparent centres of 0 & ff brought down 

--I 35 - 376 

- 34 -1200 

- - - 
- 2 2  9 
40 9 5 3  

- 48 47 44 
4 8 4 1  19 

I -  

True apparent centres of 0 & (I cleared from refrattion and parallax 
True apparent centres of @ & (( under head of 3h at Greenwich --- - 

Difference of 0 & (I centres between Greenwich and the ffiip 6 25=fo 385’ 
q DiltancefromQ in 3h or 180’is I ”  21’36” which is 
Therefore fay, as 4896” is to 180f, fo 385” is to 14’ g”, which being added to 3h gives the true appareiit time 

- =to 4896 

at Greenwich to be 3h 14’ 9” P.M. 
I 2 2  40 P.M. True apparent time at the h i p  as above - .  

Difference of time between Greenwich and the h i p  
a 

Difference of tyme being Ih  51‘ 29“ which turned into ;le rees gives the 

Great Britain. 
fervation wns made as per above time to be 27” 52’ 15 ‘5 wck of the 

c - I 5 1  29 
k 

longitude of the h i p  wlicn the ob- 
Roydl Obfervatory of Greenwich in 



DETERMINING THE LONGITUDE AT SEA, LS 

bOBSE RVATION from the other fide brought over, and worked by DunthornIs 
method improved, with fix places of the log. fines, befides the index, Wc. Wc. 

1 

I I I 8 Horizontal parallax 5 4 ' ~ ' '  a& Appar. c e n t r ~ s 4 9 ~  9'53" 8 True apy, ah, 3 5 O  IO' a%'' QTruc app. altr,440 26' 30'' I 
' App. alt. of 0 centre brought down 44'26' 30" With centre of alt. 35' IO' 22" & 

Apparent alt, of < centre do. horix. parall. 54' 21" enter T. IX. 

Difference of apparent altitudes 9 16 8 Dedua always the logarithm found 
Apparent centres brought down 49 g 53 with 0 centre in Table X. 

1 9,996236 

3. 
35 IO 2 2  

'3 

9,996223 
Sum 58 tG I. I-Ialffum zgQ 13' ow Sine 9,688521 

Diff, between app. alt. & app. centres 39 53 4.5 Half Cum 19 5 G  JZ Sine 9,532966 

Sum xg,zr771o 

Half fum y,608855is= 
Diffcrence of apparent altitudes brought down go 16' 8" 

Dig. of @ refrattion and parallax Table I. & 111. 43' 5:l 
f Correttion frpm Table VIII. - c This rum is deduced becaufe 

43 5' [the alt. of the 0 is greatelk 

Difference of true altitudes - 8 32 I I  

Half difference - - - - 4 16 5 
istlicfine ofthisarch - - 23 58 2.5 

Sum 28 14 30 Cofine 9,944956 
Difference of true altitudes and Cum 19 4a IS) Cofine 9,913792 

Sum I9,9 18748 

Halffum 9,959374 is cofine of 

Half the true apparent difiance cleared from refraeion and parallax thus 2 4 O  23' 54" 
2 

True apparent centres at the fllip - - - 48 47 48which - 
h l y  differs from Mayer or Shepherd's method the other fide four feconds of a minute. 



I 6  

- _II_ 

31 4 2  trneiipparent Nearelk limbs - 95-9-45 
16 1 2  

( Semidiameter IS’  16” 
’ 5  24 

ApBarent centres 95~ 41 21 

time at the h i p  when the  0 Semidiameter 
obfervation was made. 

L U N A R  OBSERVATIONS FOR 

- _ _  
f Upper limb 30 15 4 0  OLowerlimb 23 49 32 
(( Semid.&aug. 15 24 

30 00 16 
Eye’s alt.or ciip 

-for 30feet 5 14 for 30 feet 
(I App. ah .  

Eye’s Jt. or dip 
5 ’4- -- 

29 55 , 2 0 Apljai-. alt. 2 3  44 18 

A Lunar obfervation made February 22d, 1790, by 0 wefi of the I ,  and worked by 
Mayer or Shepherd’s Aitroiiomical Tables. 



BxriMple It, 

OBSERVATION from the other fide brought over, and worked by Mr Lyon's method improved, 

% . 
kJ 
4 

8 

.tz; 
4 

U 

2 

h 
m 

f Hokzontal p a d =  56' 11 I @ and a Apparent centres 950 41'21' 1 f 'I'N~ apparent altitude 2g0 55' 2* I 0 Trae apparent altitude 231 4+' 1 8 ~  

Corre~tionof 0 altitude - s 

0 Apparentcentre - - - 23 ++ 48 Cofine - 9,9616 Co.tangent10,3569 
ApparentcentrespfOand$ - 95 41 2 1  Sine - 9,9979 Tangent 11,0021 < Apparentcentre - - - 29 5s 2 Co.iecant10,3021 0 Truealtitude 

oo 2' I" P, L. - 1,9506 B.L. - 1,9506 0 Refra&im in altitude 2' 9" 
0 Parallax in do.0 8 

23 42 '7 

3,3096 = P. L. for Apparent centres brought down 950 41' zrr 2,2122 = P.Z; for 
~ R a r c t o  I' 6"t gdwcto o85!+ SumofxBandzdarcs - 
zdarc - o 5: Comeaed &Ranee from ref& 95 42 33 

I I2 
- - .  

Sum of rft and 2d ares is corret%onfrom ref..&ion - - I I 2  Sum of 3d and 4th arcs - 24 33 

TabkVIII. CorreEtion of altitnde oo 46' 53" P. L. 0,5842 P. L. - 0,5842 de& of parallax 
- BCt. cmeAed from pincipal 

1 D i K  00 I 
I R Corretkion I " 
zd ConeEtim z T. XIEI. Apparentaltitude - - 29 55 2 Cofine 9,9379 Co.tangent 10,2400 

App.centresco~e~edfromrefi-qc. 95 4.2 33 Sine - 9,9978 Tangent ~0,9996 
0 Tme +ne - - - - 23 42 17 . eo .  i w a t  10,3958 True apparent centres of @ & < 

cleared from refr. & paial!ar 

method the otha ti& 8 feconds ofa, minute. 
O39'67 = L. for 198238 for W l c h  only differs from Mayeror Shepherd's- sd arc to 2'' 5" @ arc to 
4tharc 2 42 

Sum of 3d and 4th v c s  is principal corr&om from parallax - - 29 33 

4zu 

- t 



* :if) &UNAR OBSERVATIONS . ,  FOR 

8 Lunar obfervarion'rnalle March pth, 1791, by 0 weft of the !, and worked by 
Mayer or Shepheds  Afironbmical Tables. 

do. 20 30 00 
do. 22 23 00 

Mean 5 3  23 IO I Mean - '20 3 6  201 Mean - 61 2900 
53  ,II Semidiameter 14 55. 0 Semidiarn. 16 9 

20 21 25 GI 45 9 

53  53 21 
Reduaions. ( Horiz. parallax 54/21'' 

IExcefs above 53' I 21 

Apparent centres 5 3  
4 Apparent alt. 20 - 42' I 8" 
9 Apparent alt. 61 
Apparait centres 53 
0 App. alt. inc. 60'62 
(I Apparentalt. - 20 
Apparent centres 5 3  
f App. alt. inc. Go' 2 I 

Apparent alt. G I  
cent. incr.60' 54 

( Apparent alt. 2 0  
f@ Apparent alt. 61 

I 

I - 42' 50" - 7 3  ' 3- 32" . - 5 

- 81 ?J. 

- 41' 45'' 
I I I -  42' 3" 

If Gdincr. of 0 alt. gives + 32 ofa red. & - 5 o f %  cor. log. odd m h .  of 0 alt. gives red. + 21  & cor, log. - 3 
If 66 incr. of (I alt, gives - 3 3  of n red. & + 6 of a cor. log. odd min. of alr. gives red; - g & cor. log. + I 
.If 60 incr. of a& < cent. 6.- 15 sf a red. h + 3 of LI cor. log. odd mid. of 0 PC (I cen. g. red.- I 3 & cor. log. + 3 

This  is the redu€tion a d  corteaing logarithm for the odd minutes of 0 & (I alt. and diRance 
Ilirfi redu&iori a i d  correfting logarithm with their refppeaive fines as above brought down ' 

- I + I - 42 I S  - 78 
above 53' is' I '  zx" its parallaCtic log. which muR be added to corr. log. is - - - - 824 
. and pamllaftic log. is - 903 its correfponding arc is - - , - - I 8 - 903 

- 
This is the correaion as fa- as (( parallax ,531 -42 '7 - 79 

ion of 0 and Q centre3 from refrattion and parallax. - - - .-43'5 
'Apparent centre$ of Q hnd brought down - 53  53 21 I 

True apparent ccntrgs of 0 and < ,,cleared from refra&ion nnd parallax 
True app. centres of 0 and ( under head of 3h at Grecnwich per Nwt .  A41rn. 

Difference of 0 and < centres between Greenwich add the h i p  

- , 5 3  9 56 

- o 655'' 
04877 
Green- 

J[ DiRante from 0 in 3h or I 80' is IO z I ' I 7' which is .- 
l'herdorc fay, As.4577" is to 180' fo is 665'' to 2%' 33'' d l k h  deduccd from 3h gives the true 

mich. time to be - M. 
True qpp. time at the f%;p as above is Ioh 35' 33 A. M. which from n 

Difference of time between Grcenwich and thc hip - - 3-sg-54- 

DiGerence of time being 3h fig' 5%" which turned into degrees gives the longitude of the fliip wdien the obfcrvation 
was made as pcr above time to bc 590 58' 30" welt, from the royal obfervatorj of Greenwich in Great Bi'itain. 

This obfervation was mads in fig1.t of the ifland of Martinico, when the eafi end borc weR, diftance by the run 
nf the ffiip 31', which places the e& end of the iflnnd in the longitude of Goo 30' 30" WcR from Greeniich in 
Great Britain. 



QI 
U 

- - -  
2,6460 = P. L. 

forzdarco 37 
0 I 3  

2,4708 = P. L. 
for I R arc 0' 24g 

__I 

DiEuence between IA and zd arcs is correAion from refraftion 

Table VIII. correAion of altitude 0" 48' 27" P. L -- o,sjoo P. L. - 0,5700 
(I Apparentaltitude - - 20 16 2 2  Cofi::e 9,9722 Co. tangent 10,4325 . 

7'394 = 
.I for 3d arc 56' 17" 

for 4th arc 13 4 
43 '3 
-- Difference of 3d and 4th ';ires is principal cone&io1i from parallax 

0 BSE RVA'rI ON Prom the other fide brought over, and worked by Mr Lyon's method improved, Wc. 

Apparent centres brought down 53" 53' 2 I" 
Differeace of ~ f t  ar,d zd arcs 3- 
CorreAeddiitancefromrefraft. 53 53 8 
Difference of 3d and 4th arcs 43-13 
Diit. eEeQs correEted of parallax &om FrincipaI ) 5 9 9  55 

T. XIIZ. { 111 Correftion 0' I 4" 3Diff. 
.; zd CokeCtion o IS 

True apparent centres of Q & < 
- cleared fiom refr. and pardax) 53 . 9 59 
Which only differs from Mayer or Shepherd's 

method the other fide 5 feconds cf a mkute. 

5 

2 7  
Corre&ion of 0 altitcde 00 00' 27' P. L. - 2,6021 P. L. - ~~6021 
0 Apparent altitude - - 61 40 6 Cofine 9,6763 Co. tangent ~ 3 ~ 7 3 1 8  

(I Apparent altitude - - 20 -16 zz Co.fecantro,#o3 @Truealtitude - - I 61 39 3F .Apparent centres& 0 and Q - 53 53 21 Sine - 9,9073 TangeEt 109I369 

0 Refraftion in altitude 0' 31" 
@Parallax in do. o 4 



20 LUNAR OBSERVATIONS FOR 

ExaM@. V. 

A Lunar obicrvation made April 2gth, I 792, by 0 wefi of the D , and worked by Mayer 
or Shepherd’s Afironomical Tables, I 

I -- - 
This is  the redm%on and correlting logarithm for the odd min. of 0 alt. J t .  and difi;\nce + 27 - 
FirR redualon and correaing logarithm with their refpetlive fines as above brought down 
Th;s is the correltion as iar as parallax 53’ -23 33 - 3’9 

Sum of corretling log. and aralla&ic log. is - 965 its’correfponding arc is - - 59 - 965 
This is the iroe correttion of 9 & Q centres from refraltion and parallax 

Apparent centre3 of @ & (( brought down 

z 2 3 6  =J‘, E 
Excels of (1. parallax above 53’ is 2’ 2’’ its padliL4ic log which muit be added to corr. he. is - 

- 24 32 
* 93 = 5  45 

True apparent centres of 0 Rr cleared from refraltion and pardax - 51  1 3  
.True apparent cer.tres of 0 Ec (I under head of 3h a t  Greenwich per Naut. Alm. gz I 7 34 

- - 4 4 $  

* I -  

Difference of @ Sr (I centres between Crecnwich and the ihip 33 39=tO 2019‘ 
a Difiancefrornain3hor 13o’is I O  23’32Nwhicliis - - =to 50’2 

Tlieuefore lhy, as socz” is to 180‘,,fo 2019‘ i s  to I h  12‘ 33”,diich being added to 3h givesthe truc apparent time 4 

at Greenwich to be 4 h  12‘ 33” P. M* 

I ’4 33 
True apparent time at the fliip as above - a 58 00 P.M.  

--- Difference of time between Greenwich and the fliip 

Diffcrenee of time being Ih 14‘ 33” which turned into degrees &iI-cs the loi1_Sit11dc pf the‘fhip when the ob- 
fervation was made as pcr above time to bc 16’ 38’ 156 v c f i  of the Royal Obfzrvatory of Grccnrkich ita 9 

Great Britain. 

Zsampk 



DETERMINING THE LONGITUDE AT SEA, 21 

ExakpZe I. 

OBSERVATION from the other fide brought ov'er, and worked by another 
method of Mr Dunthorn's improved, uGng only five places of the log fines, 
befides the index. This method is as fimple 3s ahy in pra€tke. 

I I 
) Horizontal parallax 55' zfl Q& Rppar. ccntrcs 33O 15'45''i ) Trucnpp. alr.za03%'rg'~,@Truc app. alt. epO 26' 1st' I I I ,- 

App. alt. of 0 centre brought down 27' 26' IS" 

Apparent alt. of (( do. 22 23 15 Witlicentre of alt. 22023'15"& 
Difference of itpp:trent centres 5 3 00 horiz. paral. 55' 2" enter T. IX. 

93 15 45 

1 9,99754 
Apparent centres brought down 

--- 
Sum g8 18 45 I-Inlffiim is 4y0 9' 2 2  Sine 9,8786r 

between app. alt. & app. centres 88 I 2 45 Half Cum is 44 6 22 Sine 9,84260 
Sam I 9,7 I 895 

Il.llf Cum 9 , 8 5 9 4 7 ; ~ ~  
I 

DifFerence of apparent altitudes brought down 5 0  3' 00" 

(I Corretlion from Table VIII. 
0 Refratlion Table I. * - - I  

This film isdcduced bccaufe 
. 5' 53 [the aIt. ofrile o isgreatek 

- I  

~ 

Differcnce of true altitudes - 4 12 7 
Halfdifference - - - - 2 6 3 
= the fine of this arch - - 46 21  00 

Sum 48 27 3 Cofine 9,82:69 
Difference of true altitudes and fum 44 14 56 Cofine 9,855 10 

Sum 19,67619 a .  

Half fum 9,83839 is cofine Of 

Half the true apparent diRance cleared Siom refratlion aqd parallax thus - 46' 25' 37" 
2 

True apparent centres at the fliip . - 92 5 1  14 wliich 

Only differs from Mayer's or Sheplierd's method the other fide one fecond.of a minute. 



+ 0’ I ”  

- 0’ 45”‘ 

0 Apparent a!t. 7 
App. cent. incr. Go’ 918 

Apparent al:. 56 
0 Apparent alt. 7 

TI ---_ __ 
1 
l I 

- 990 

- 857 

- 9 2 0  

- 869 

Diff. of red, 

+ I ’  3 7 ”  

+ 0‘ 41” 

-- 
D. of cor. logs 

1 
- 03“ 

+ on 
-51’‘ 

If Go’ incr. of 0 alt. gives + 1’37’’ of a red. &-63 ofa corr. log. odd min. of 0 alt. gives reduR + 59 & corr. log. - 32. 
~f Got incr. cif ( alt. gives -0  5 of a red. ,& + o of Torr. 108. odd min. of (T alt. gives redu& - I & corr. log. - 0 
Ii60‘inc.of0&Dcen.g.+0 41 0fared .k-51  ofacorr.log.oddmln.ofQ&Dcent.g.red. +zi &corr.lng.-z6 

This is the reduaion and correAing bgaritlim for the odd min. of (( ah. @ alt. and diklnce + I 10 - 58’  - gzo I k’$& redufkic)n and correlting logurithrrl with their rcfpe&ivc fines as above brought dowri 
O 4 -0 

I 14 - 862 This is the correftion as far as (( parallax 53’ ’ 
Excefs of,q p d r a l h  above 53’ is 5‘ 43” its p~irallaAic log which mi& be added to corr. log. is - - 197 
Sum of correAing log. and I arallaCtic log. is - 1059 its correfponding arc is - - - 047 -10.59 

- 
.# - - 

- 2 1  
-_ This is the true correAion of 0 k (I centres frcim rdraCtion and PdrdlldX 

9 0 3 ’  4 Apparent centre? of 0 aC (( brought down 

Trlz appaient ceiitres of 0 eC (( undcr liead of 181, at ( h e e n ~ i c h p c r  &ut. Alm. 90 54 5 8  

- -  _- 
True apparent centres of 0 & cleared from refraaion and par,i!lax - 9 0 2 9  3 

L- - 
Differelice of 0 eC (T centres bctwe-n GY eenwicli and the fliip 25 5 5 e t o  1555” 

’I’herefore €ay, a5 5767” is to 180’;fo 1555’’ is tu 48’ 3 z ” ,  whlrlr I)cin:, : ~ d d e d  to 1811 givcsthc true apparent time 
(I Difiance from 0 in 311 or 180‘ is I O  36’ 7”  w h i c l ~ i ~  - =to5767 

at Greenwich from noon y( Iterd,iy tlJ be 1811 48’ 32” w!iicli is to-cl‘ty 6h 48‘ 3 2 ”  A. M. 
True dpparcnt time at the h i p  as above 7 4 1  41 A.M. 

- 
DiiTcrcncc of tirric between GI ccnwich and die fllip 5 3  9 

1)igerence of time being Oh 53’ 9“ wliich turned into degrees gives the longitude of the fliip wlicn the 0 )  

fcrvdtion was made as per aLovc tin;c to bc 13”  17’ r5fl enit oi‘ the I<op,tl Obfcrvatory of Greenwich In 
Gre‘it Er i t in .  



DETE RMININC TL-IE LONGITUDE AI' SEA. 

Ol3S.TC RPATION from the other fide brought over, and morl;ed by Diititliorn's 
method improved, with five places of the log. fines, befides the iudes, Wc. Vi. 

App. alt. of 0 centre brought down 7' 3 I ' I 2" 

Apparent alt. of < centre do. 56 I z 42 

Difference of apparent centrcs 48 '41 30 
Appwent centres brouglit down go 3 I 4 

With (I apparent alt, 5G0 I 2'4"' & 

horiz. parill. 58' 43" ellter T. Ix. 1 9,9940' 

Sum 139 1 2  34 Halfis 690 36' 17'' Sine 9,97188 

Diff. between app. alt. & app. centres 41 49 34 Ilnlf is 20 54 47 Sine 9,95260 
I Sum 19,5 1849 

Half fum I 9,75924is= 

Difference of apparent altitudcs brought down . 4 8 O  41' 30"' 
( Corrcaion from Table VIII. - This fum is added becaufe 

0 Refrattion Table I. - - - 6 53 
Difference of trye altitudes - 49 2 0  34 
Half difference - - - - 24 40 17 . 
= the fine of this arch I .  SS 3 3 1  

Sum 53 43 54 Cofine 9,70247 
Difference of true altitudes and fum I O  23 20 Cofine 9,99282 

Sum 13,69529 

Halffum 9,84764 is coGne 

Of half the true apparent diRance cleared from refraAion and parallilx t l~us  45' 14' 32" 

2 

True apparent centres at tlie ffrip 00 29 4 ~ l i i c h  

Only dificrs from Mayer or Sheplierd's metliod the other fide onc fccond of a minute. 



LTTNAR OBSERVATIONS FOR 

- 
2 19  00 M-can. 

2 31 59 true appar. 
I 229-W. too flow 

ime at the ihip when tlie 
Mervation w a 6  made. 

-- _I_--- 

[ I-Iori!. p ~ r a l l a x  54.' 9" 
thcefq above 53' I 9 

Examfle  VII. 

-_ 
Mean 

Index error 
Neareft limbs - 
0 Semidiameter 
( S2midiameter 14' 45" 

Appdrent centres 

-_I_ 

20 31  50 
Eye's alt. ordip 

f tw 24 feet . -. - 
Aug. of i tm.  in alt. 8 

I 
ReduBions. 

+ 6'35" I i p p .  cent. incr.60' 4 0  .J Apparent alt. 32  
Apparentalt.  20 \ 

Difference of time heinz 211 4' 32'' which turned into degrees givcs the h g i t u d c  nf the fllip when the ohfervation 
ma& 3 s  p,er abovc timc to be 3 I' 8' 00'' caR, from the R o y n l  Obfervatory of' Greenwich in  Great U~itain. 

,+ 940 1 - 3 7  I . +  34 

I Example 



DETERMINING T1-E LONG.iTUDK AT SEA. 

-I_ 

I 41 , true appiar. Ncareft limbs - 49 53 00- 
time a t  the %lip when the 0 Semidiameter 
Ob[ervatiQn was made. 

15 50 
( Seniidiameter I 4’ 47” 
A u ~ .  offem. iu alt. 8 1 I4  55 

I_- - 
Apparent centres $0-23 45 

Reduftions. ’ 

- 
( Horiz. parallax 54016” 
Exrefs above 53’ I 16 

Example ‘VI11. 

( Lowerlimb 28 49 50 
( Semidiameter I.+ 5s 

2 9  4, 45 
Eye’s alt.ordip 

u App..ah. 29 00 00 

Corretling Logarithms. 

fur 25  feet 

A ‘Lunar obfervation made May 25th, I 792, by 0 welt $f the il , and worked b y  

Appivent centres 50 

Q Apparent alt. 26 
App. cent. incr. 60’ 5 I 

Q Apparent alt. 26 

( App. ah. inc. 60‘ 30 
._ - .__----- 

< Apparentalt. 29 

Mayer or Shepherd’s Aftro~iomical Tables; 

, - 6’ $7” 

- 7 ’ 5 7 ”  

“5 

-__I_ 3 Lower limb 26’ 36’ 00 
’ do. 26 ZI 00 

do. 26 5 00 

Index error 00 
3Lowerlimb 26 220 40 
3 Scinidiametcr I 5 .50  

26 26 20 

3iK. of red 

+ 65” 

- 41, 

+ ’9 

I 

3, of,cor. log 

- 53” 

+ 37 

- 15 

If 60’incr.of 0 alt. gives + 65 ofa red. & - 53 of a cor.log. odd min. o f 0  alt. gives red. + 35 & cor.log. - 2 8  
If 60 incr. of alr. gives -41 of a red. & + 3 7  of a cor. log. odd min. of Q slt. gives red. - o Sr cor. log. + 0 
If 60 incr. ofa & ( cent. g.+ 19 of a red. QE - 15 of a cor. log. odd min. of@ & ucen. g. red. + 8 Sr cor. log. - 
’This is the reduaion and correfiiq logarithm for the odd minutes ‘of 
PirR redu&ion and correaing logarithm with their refpeaive iines as above brought down 

&e& of (( parallax above 53‘ i s  I’ r6” its para!la&ic log. which muit be added to corr. log. is - 
,Sum of correfting log. and parallaltic log. is - I 62 I its correfpoilding arc is 

- ’  
alt. 0 alt. and diRance + 43 - 34 - 7 38 - 803 

-’ - - 852 
‘This is the correaion as far as ( pWllhX 53’ 

%’his is the true corretlibn of 0 and ( centres from refmaion and parallax - - - - 8 3 4  

- 8 2 1  -7769 

- - 0’3 --162’( --- - - 
Apparellt centres of 0 and (I brouglit down - 50 23 45 

50 I [i I I 
under liead of noon at Greenwich per Naut. -41m. 50 ZS 41. 

True apparent centres of 0 and < cleared from refratlion and pnrallax . 
True app. centres of 0 and 

Difference o f 0  and ( centres between Greenwich and the {hip 

- 
- 1 3  30=to 810“ 

=to4867 ’1 Difiance from 0 i n  3h or 180’ is 10 2 7 ’  7” which is 
‘Q“herefore cayj As 4867” is to 180’ €0 810” is to 29‘ 57” which being deduced from the head* of noon, nr I z h  

I ’ .  

I I I ~  30 3“ A.M. gives the true apparent time a t  Greenwich to be 

True apparent tinid at thi: tliip as above . I  I 41 4 P. M. 

- - -  - _-_ -.. 
Time before noonat Greenwich - - - - - - 29 57 

Difference of time between Greenwich and the fliip - 2 I 3  I 
-_I___ 

.Difference of time being zh I I ’ I ”  which turned into degrees gives the longitude of the fliip when the obfemtion 
Was made as per above time to be 320 45’ 15”,eaR, from the Royal Obtirvatory o1’Grrcnwich in  Crept & i t c h  

*G X”V~?n~!t 



26. 

--__ --_ -__I_ __-_ -. _. 
3 Lower limb 59"3@-;01'O Lower limb 170zc'0otf 

do. 58 44 oo 1 do. 16 zG 00 
do. 57 58 00 do. 15 3 3  00 

S u n ~  - x 7 B  1 8  001 Sum - 49 1 9  oo 
Mean - 58 46 G O /  Mean - IG 26 20 

-_ -- 
_.A- 

LUNAR OBSERVATIONS FOR 

obfercrvation was made. 

A Lunar  obfervation made J m e  23d, 1792, b y  0 wefi of the D , and worked b y  M q e r  
or Shepherd's Rftronomical rJl'ablt.s. 

(I Semidiameter I 4' 5 I " 
Aug. of fernid. in d t .  13 
Apparent centre9 - 42 3~ 

Apparmt centre5 42 
0 Altitude incr.Go'.r 7 
a Ajqnrent  dt. 58 
Apparent centres 42 

Altitude incr.Go' 59 
0 A p p n e n t  xlt. 16 

-- 

' + 29' 18* 

+ 311 1 7 ~ ~  

1:) e5 ,]It. o r  dip 
. 

Eyes alt. or dip 
fbr 24 feet 

( App. alt. 
-- 
58 5 G  24 9 App.  d t .  I G  37 27 

' -- 
Corretling Lugarithms. IDifF. of red, 

I -- 

- 8y" I + 3 0 3  

+ 262 1 + 30" 

+ 297 - 77"  
I 

D. of cor. logs 
--- 

-k 32"  

- BN 

+ 26" 



DETERMINING TIIE LONGITUDE AT S E A  27 

I Corretling lognrithms. I Diff. of Rcduttion. DiK of Corrcfiiiig Logar. 1: l -  
+ I 9 4 9  I + 4% I + 40 I - ‘ 5  

+ I S  7 I + 503 1 - G 2  + 23 

+ ‘9 ‘  94 I + 480 

+ 17 45 i.j..? - 84N I -t 3 3  

I 



ZB 

^__I_-._. 
kt 4h 2’ 00” P. M. by Watch Obs’d dih of@ & ( near.limbs 120~46’ 301 

4G Waich too faR. Index error deduce z 30 
- IZO 44 00 

15 49 

I -__- 
4 I 14 True apparent time Nearell limbs - 

a +%midiameter - at the hip. 0 Semidiameter - - 16 

(( Horizontal 

LUNAR OBSERVATIONS FOR 

- 
Centre of I( true altitude 2~~47’ 9 u  

Apparent altitude‘ 21 56 00 
~ 6 ’ c e n t r e  of 0 true dt. 

found by calculation 

- CorreCtion -S‘ 9 

- 
1 3 5  28 00 

1 1 3 .  Corre*ion -- - - IZI 16 5 lo Apparent altitude 35 29 13- 
_ ,  ~ --_. -- 

1 57’44” parallax 

CorreAion of 0 altitude . 00 I ’  13p P. L. - 2,1701 P.L .  - 2,1701 
0 Apparent centres - - 33 2 9  13 Cofine 9,9108 1 Co. tangent 10,1470 
Apparent centres - - 121 16 5 Sine - 9,9318 Tangent 10,2167 
(I Apparent centre ~ - 21 56 00 Co.fecantro,~z;r7 

2,4404 P. L. for I R  arc 39” 
zdarc 32 

Correltion from refrattion is fum of I& and 2d arcs - - - -  I I 1  - . -  - IZI 16 5 Apparent centres brought down 
1 2 1  17 rd 

120 27 19 
5 

120 27 14 

. -- .. 

- 49 57 ’ Correaion from parallax is fum of 3d and 4th arcs e . .  

- - Corre&ion from Table XIII, , -  

True apparent centres of 0 and U cleared from refraltion and parallax 

2,5338 = P. L. for 

Table VIII. correAion of a alt, oO51’ 9” P. L - 0,5464 , 

a Apparent altitude - 21 56 00 Cofine 9,9674 

0 True altitude - - I  35 28 00 Co. fecant 10,2364 
App. centres corr. from refrac. I 2 I I 7 16 Sine 9,9318 

P. L. - 0,5464 
Co.. tangent 1o,gg5o 
Tangent I 0,z I 64 

o,G8zo P.’L. for 3d arc 37’ 261 1,1576 = P. L. for 
4tharc IZ 3x 

49 57 
I_- 

.) I - Suh of 3d and 4th arcs 
~~ 

~ 

True apparent cer-tres cleared from refnftinn and parallax brought down . - I Z O O  27’ 1 4 ~  , 
True  apparent centres under head of 3h at Greenwich per Nautical Almanac - I 2 I  3 53 

(f DiRance from 0 in 3h or 180’ is IO 32’ 27‘: which is 

_I.. , 36 - _ -  39_-is Difference - 
= t o  2199~’ 

L = t o  5547 I .  

Therefore fay,. As 5547” is to 180’ Eo 2199’‘ is to Ih I I ’ 21”  which being deduced from 3h leaves the true appa. - -  - -  I h  48’ 39” P.M. 
True apparent time at  the h i p  as above - 4 I, 14 P. M. 

Difference of time zh I 2’ 5‘’ which turned into degrees gives the longitude of the fhip to be 339 8‘ 45“ ‘EaR from 
the Royal Obfervatory of d reeowich in Great Britain. 

rent time at Greenwich to  be - -  
Difference of time between Greenwich and the flip 2 12 35 



2.4. ' 3  + Scmidixqeter 

Eye's ah. ordip 
f:>r 2 2  feet * Appai. ah. 24. 

-I_--- 

9 20 

],I Go'incr. of $'alt. gives - 1 ~ 3 9 "  oi'a red. Ec - 1 7  ofa  cor. arc odd min. of xlt.,gives red. - 16 & cor. Rrc - 3 
If Go incr. of (I alt. givcs + I 21 of a red. 6; + 14 of a cor. arc odd min. of nlt. gives red. f 78 St$"'. are f I$ 
1 I Go incr. of I h ( cent. 6.- 25 o f  a red. & - 5 of R cor. arc odd min. of * k (( ccn. 6. red.- I 3 Sr coro arc 7 3 

'l'his i s  the rcduaion and correfting arc for the odd rniniites of ( alt. 

- ,  

ah. and diR. + o 49 s 
- + 2 3 9 -  _- reduftion and corrcBing arc with their rdpzaive lines a'i above brought down 

h c e f s  of (I pnral. above 55'  is 7'  35'r its pzral. log. uyhich niuR be added to corr.log. is 
sum ofcorrcc'ing log. and pareill.iftic log. is - 2801 its correfponding arc is - + o 12  - 

ti!'liis is the correftion as far as p,imllax 53' + 1 2 s  + 'IrSZtC 

'1 his is the true correaion of $ and U centres from refraaion and parll i ir  
Apparent Ceiltr:s of $ and Q tronght down 

- 
i- 140 - 3 f  32 34 - 31 34 14 ' 

aiid ( d c r  head ofgh a t  Greenwich per Na. Aim. 32 G 1 8  

13- -7- - 
- I  

T r u e  centres of $ and ( cleared'fium refraftion and pnfalllx , 
'rru:: centres of 

IjiKcrence of * and ( reiitrcs between Grcciitvich and the flip - 32 4 = to 1924" 
,f nifiance from :b i n  $11 or 180' i s  i o  42' 27" w!iich is = to 6147 
Ihcrefore illy, As 6147" is to 180' fJ is 192.+-" to 56' =otr which being deduced from gh Rives the true apparent 

time :it Grcmwich to  be - . 8h ( 3 '  40" P. M. . -  . 8 ,  4 54 'P.M. True apparent t ime at Lllc h i p  a 3  above --- 
Difference of time betw& Greenwich and tlic h ip  -, I '4* 

Difference of timc being 011 I I .+.Ir wliicli turned into Jcgrces gives the longitiide of the h i p  when the obfervation 
war mqdc 3s per ; w w u  time t? b.: 24' 30" enlt, from h c  Royd Obfervatory of Greenwich in Great Britni:?. 

13 .Exax& 



‘LUNAR OBSERVATIONS ‘FOR 

A Lunar oldcrwtiun made April xgth, r7o4,  by % Regulus welt of tlIe C ,  ant 
by Mayer or4Yq1be&l’s Aitroi?ornical Tables. 

worked 

ff 6o’incr. of * ah. gives + 33 of; a red. & - G of amrr, log. odd mia. of ‘t& alt. gives red. + 5 & corr. tog. - I 
If 60 incr. of c alt. gives -48 of a red. & + 8 ofa con-. log. odd mini of (. ak. gives red. - 17’& cad .  log. + 3 
If 60 inc. of* & (I cent. g.- 17 d II. red. LSE + I of I corr. lop. odd min. of centres giv, red. - I 2 & corr. log. + I 

This is,the redliftion and oort.e&ing logarithm for the odd minutes of alt. * alt. a d  difiance - 24 1‘ - 38 19 - I 3 I 

Its pmallMic log. which maR be added to corr. log. is - . - - 846 

---...-..---I - I_-_.-- ___-_I 

+ 
CorreAing logarithm with their SrefpeAive fines as above br011ght down 

53’ -33755 - 1 3 ’  

< -  =-g 57 - - 38 52 
4 2  39 27 

, S h o f  c o t ~ € t ~ n g - ~ g .  and ParAlaBic log. is - 978 I t s  correfponding arc is 
Tb.i is-&c Oct~e carr&bil of * and ( centfee fYbih refraAion and p r d l s x  

- - ’ - 
* . . *  - --_- , App;lrtnr crdtres of and ( brought down - - 

True qparenf centres of * aud 
True appwrent centres of * and < under head of xzlrat’Grotnwich 

elsared from rcfTaBion and paralktx 

D,ffsrence of * and (- centres between Grdenwkh an& the ihip 09“ ‘< Difiance from * in, 3 h  or I 80’ is IO 29’ 516“ whicb is - J -  ’I - 66 
the “Therefore fay, & 5 3  66’) is to 180’ fo I 209’’ is to 40’ 33” u hich .being added to 

Greenjvich time WAS found makes the apparent t h e  at Greenwich frh 4 ~ ’  33’10 
*Apparent time a~ the ihip ,8h I I’ 55’‘ P. M. which from midnight i 

Difference of time between Greenwich and rife hip - 
Difference of t h e  being 4b 28’ 38’ ,which turned intc., degrees aivas the longitude of the flrip when the obferva- 
tion was made as per above time to be 67’ 9’ 30” WeR Crom the Royal Obfervatory of Grcenwicli in Great Britain. 

Xmtnpk 



DETERMINING THE LONGITUDE, AT SEA. 37 

A Lunar: obfcrvation m a d e  April r6ch, 1794, hy -.ic Antares ea6 of the 4 ,  and worlctd 
by Mayer or Shepherd's Ailronomical Tables. 

If 60' incr. of * alt. gives + 100'' of a red. &+89*af acorn. log, odd min. of * idt. gives reduft. + 27 & Corr. log. -. 24 
If 6dincr. of C alt. gives - 87 of a red. &! + 89 of acorr, log, odd min. of a alt. gives redti&. -39 & corr. l og  + 40 
If 60' inc. of $ & D ccn. g. $. 00 of a red. & - 5 of a con,  log. odd min. of * st B cent; g. red. + 00 & corn, log. i o 0  

This is the reduRion and correAing logarithm for the odd min. af < dt. * alt, and dikinca 
Pirlt redu&on and corrc&ing logarithm with their mfpe&ive lines as above brought down 

Excefs of (I parallax above 53) is I '  56" its parallaAic log which m& be added tq,cpm, log* 
Sum of corretiinl; log. and j>aralla&ic log. is - 1508 its correEpaaJing arc is 

~ 

This is ghz corretiion as far as ( parallax 53' - % - > \ ,  . "  

This is the true correaion of * & Q centres from refraaibn and parallax *-, t q  ==? - - 
* -c * $  er 

True apparent centres of rl: & (I cleared from refmaion and parallax - 30 5s 14 
True*ilppqrent centres of * SC a under head of 2 11) at Greenwich per Naut. Alm. 3 x 4 2 I 

Apparent centres of * & (I brought down i - - - - 3 r ,  1 3 5  ' 

' Difference of * & U centres between Greenwich and the fliip I I  '7=to G67" 

tq i8o', $0 667:' is to 2.3' 6", d ~ i c h  added to 2111. the head under which the Green- 
kes tlrr appareat time at Greenwich 2111 25' 6" Qr 

q Di[tancq.fFom % i 80' is I O  26' 37" which is - . -  - , -  c =to 5x97 
' l 'hercfo~q~ @#,,,+ 

wich t ipe  wds - gh 23' 6" A. ,M, 

4 43 32 
I'rix $pirent time at \ l ie h ip  3s abovc 4 39 34 A.M. - " -__- - bifference of time between Greenwich and the ihip 

Uiffcrence of time being 4.h 43' $a"  w~>ich ttlriicd iiltb drgrees gives tlic longitnde of the D~ip when the nb- 
fervation was made as per above tiam 10 be 70" 53' 001 IVCR of t!ie Royal Obfervatory of Greenwich in 
Great Britain. 

APPENDIX. 
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S I R, 
PRILADELPHKA, Tutte 23d, 1794. 

AS I confider 'the ma%i f our frigates as o 
portance to their fdiling, working, atid general eafc and management 
have herewith annexed proportions calculated from a fyftem I formed fo 
ago ; and altliough I believe there proportions would be approve 
petent judges of the f d ~ j e A  in Europe, yet I wiik the moil experie 
of f ld l  here, or other ingenious perlons, who have been ac fea, to be confulted 
before they are adopted : I mention 
thilt any other defcription of men, 
often at ka ,  can form a proper jud 
plete inafcing of a fliip muft be sui 
mnent, accoinpanied with fume degree of philofophy.' 

I have the honour to be, 

S I R, 
Your ~qoft  obedient 

And very humble fervant, 

TI-IOMAS T R U X T U ~ .  
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R E M A R K S .  

A S the extreme"treadt1i of begin of a hip is proportioned to the length of 
keel, fa are tlx length of her m a h  and yards calculated to that breadth ; but 

formation of all veffels' bodies differ according to the purpok for which 
nded, it is abfolutkly necefhry to vary in the mode of calculating the 

, accordikg to the conitrubion of the body, 

er of all fpars here, under the denomination of maits, are intended to 
'be one inch in the partners to every three feet in length ; and that of the yards one 
inch in the flings to four arid three quarters feet of the whole length, the mizen- 
mft excepted, which*from its being made the fame length of thc fore-malt, on ac- 
count of carrying a large boom, mizen, or fpanlter, the fize is reduced to one inch 
in the partners, to every four feet of the whole length ; and the bow-fprit in the 
bed is fixed of the hme Gze as the foremait in the partners. 

ir 

the diameter of pole-maQs, Euch as a pole mizen-topmait, or pole 
the length of the pole is deduoed, and the remainder being the 

Icngth of the ma& from theheel to the hound, is divided by three, to give its dia- 
meter in inches in the cap. 

As the breadth of beam, lengtb of main-malt and main-yard, is here given as the 
ljtafis of all proportions for the other fpars, to find the length of the main-maft I 
take rtvic"e the breadth of the beam, and one-iixth of the fum, and add them t o p  ' 

ther ; and to fin ydrd, I. take twice the breadth of the beam. 
The hdding-fd not $mentioned here, are calculated and re- 
p l a t ed  by the principle of maiting will anfwer for flijps 

be had to their additional depth. 

Here 



A P P E N D I X. iii 

Here fo//ows the ca?culation Df t h  m@s, yards, andJars of CI $h&&;ct 
44. guns, of the following dimenJotts, vin 

145 feet keel, firaiglit rabbet ; extreme breadth of beam 43 feet. 6 inches ; depth 
of hold 14 feet 3 inches ; depth between decks C feet 3 inches j and the" waiR 
7 feet ; otherwife in proportion. 

Extreme breadth of beam I Feet 43 6 

Multiply by I 2 

This the length of the .main-yarcl " 87 

* c - 
Add one-fixth of this Cum .I c I 4  6 

L 

lo r  6 ~ 

. . e  

* - The length of main-maft - 
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rd - - -  - 

D:ifirence betwee:i one-third and rne-fourth taken from 
hliLen-gafF, the 1e:;S;h of thi: mizen top-i>iLprd 
X z c n  or fpanker-bwm, once and ore-third the length of the mizen-gaff - 
Jack-ltaff one half the length of the er,fign-fiaS 
Orie ha!f and @ne-tnentieth of the be,im is the-width of mSn-top 
One half the beam is the width of the fore-top 

- 
Enfign-Raff oce-fourth ihrrter than n:izen-top-faZyard , -. - - -  

- 
I Two-3.irJs the width of the main-top is the mizen top - - - - * - - - - -  

I 

- 
Feet. 

93 
P 3 
87 
82 
62 
32 
47 
-60 
57 
62 
48 
46 
Gl 
43 
32  
58 
41 
3' 
43 
3' 
43 

33 
id  
2 4  

16 

-- 
IO1 

58 

21 

- - 
7 
8 

10, 
7 
7 
3 

11 
2 

I 1  

7 

6 

9 

Arms out of &me 

The f'rit-Tail-yard the fane as the fore-top-fail-yard, and the fpri:-fail-top-fdil-fard the fame as 1 I !he forc-top-galiant-yard. 
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. I ,  

, 

T A K E  the depth of wain, and tlie depth between decks, of a frigate, for the 
sin and hxe-rnalt heads j and three-fourths of the main-maft-head, for the liead 

length of each top-maft (leaving out the 
alt-heads ; (the former methoh will only 

-wp-maft heads (or one-fcventh of the 

y take the fourth 
r the6 refpeftive 1 

Tour-fifths of: the mizen-mad head, for main 

One-third of tlie thc pole-miz 

'One-third of the main-ma& head for the main and fore-yard arms (or oac-twentieth of the 
length of hid yards for each arm.) 

qofie-third of mizen-matt head for crofs-j 

'One half of mizen-mafi head for ,main.and for 

Mizen-toprail yard arms the fame as crofs-jack yard arms. ' 

aqfwer for fri@tes, but the latter for all fnrrs of kips*.) 

and f% length of Bid top-mans.) 

fpettive heads. s \  

each arm,) S I  

yards for each arm). ' 

In B line-of-battle hip take the depth of waifi ; and half the depth of whit, with @e deptIN 
between t%c ncxt decks, for the length of mhn aid  fore-malt heads ; or you may t a e  one- 
,fourth of the length of each top:inafi, as ahowmentioned, for their refpehive lower-mafi 
heads, and then calculate the rell per the above rule. 

TA'IUI one-fiventh of the gun deck from the rabbet of the apron, and let that 
be the cmtre of the fore-mnfi, in all hips properly built for war, of n fllnrp conltruCtion ; but 
hips  built with a full hiwpin, or of a great length, take one-eighth of' the gun-deck iafiead of 
one-fkventh. 

Take one-fixth of the gun-deck from the rabbet of the pori, and Ict that be the centre of the 
mizcn-mdt for a fhip built for war) of fixty feet Iceel, ftraight rabbct ; and as the main-maft is 
carried proportionably farther aft in larger fliips, the mizen-maft hould be carried aft in the fjnic. 

b ratio. 

,q The Europcnns take generhlly a proportioh of the lower-malt for their refpeelive heads ; but Uiat is by IIJ 

pllc8ns a good inodc, as fome hips bwy much more of their lower malts than others. 
Thc deptll of wid?, and depth between dccks, howevei, being nearly proportionate in frigatcr and men ofwar, 

purpolcly built for that fort of fervice, the iiietliod here mentioned, from thofc depths, may be taken with milch 
Iliore propriety tlim any proportion of the lower rtlaRs ; but as the top-tnaRs of hips urc in a grent meafitre iup- 
pr tcd  by the lower-lnalt I I C ~ M ~ S ,  the proportion of the top-rilafi is a rule that will always attfwrrr btit hcre is 
clloice of two methods, wliich niny,bc takcn ncqording to circumflanccs, or thc judgment of thofc who undertailkc 
t~ l e  malting of Lhip 



'vi ~ ' P p l F . y ? D I x *  
ratio. In  hips of fixty feet keel, itraight rabbet, place the cenrre of tho main-mnfl abaft the 
centre of the keelifor firaigbt rabbet 
ihips pcO~n1jt bui4 foi w& in tW 

Suppofe I want to know the pr 
gun frigates-I proceed thus : If 

decb thi'ty inche 

r the cenrre of the main-mafi of one of our 44 
e'keel give 30 inches, whnt will 145 feet, the 

Here I &m$rk, thaf it iS 

remainder ie 2'5 €ea, 7 inche 
before.che rabbet of the Aern 
plaee for rhe ceitre' OF the miz 

the above rule the centre of 

and a half abaft thc rqbbet vf thy ippp, ~p faid $ect( ; and it? I.& 
being I 75 feet by the draughe the centre of the fore-mail will be, 
inches and a half abift the rabbet of the apron. 

eve one foot t p o  inches to every three fcet in length. 

qcb to :very three feet in length,. 
I,O~YFI'Y &E ,fe,c;tjn 

T h e  fore-malt to rake aft one-eighth of an inch to every three feet in length, 
T h e  mnin-m$l tp q k e q  
The mizen-mall to rake 

4 PIMEN- 



7IIR/Ilr:NSXON S of tlie .M@s, 27zrnT.r, and Spnrs OF a Frigate of 36 guns ; 
whok len,qrlr of kc14 is 136 feet-extreme breadth of beam 40 feet-depth 
of hold 13 f’m-clepth between decks 6 feet-md waifi 6 feet g iuches, and 
otherwife i n  pro~)ortion : calculated from the principles laid down in the fore- 
going il1eers. 

x 
I 

4 
2 
2 

- 
G 
2 

4 
I: 
7 
S 
2 
2 
IO 

-7 

S 
4 

4 
9 
3 

n 
1 

1 

S 

7 ‘Wt. - 
12: 
12: 

9; 
4; 
4: 
3; 

7: 
7: 

’9 
‘5 
15 

+ b  
1: 
4: 

1; 

3 
1: 

2 

2 

- 
Inch. 
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TI11 

) of thc hull being taken to find the length 
er part may as properly 
erefore brought forward 

n decks for this purpok ; which I think 
the length of the top-maft: 

s attending mdl-heads,  bcing 
r, if  one-fourth of the whole 
is taken .for the lower maits 

By 
heads are 13 feet 4 inches, 

c main-mait, I have fixcd the 
afi head), and by the fccand 

feet 2 inches and a quarter ; difference 
et 5 inches ; diirerence from 

In the firfi method ; as per example. 

4 indies. I (~edufi  the pole 
inches, is the lerigth of the 

o hound ; one-fourth of which is I O  feet 4 iiic!ies, for 
ft ; and by the firfi method, thc head of the mizcn-mafi 

-galIant-mafl the wliale length is 48 fcct 8 inches. I 'IC 
the remainder being 32 feet 8 inchcs;, is thc Icngtl.1 of thc 

of which i(; 8 fcet 2 inc]lcs, 
of the main-top-mait ; and by the firft mctliod, tile head of t l ~ c  main- 

, 

p-mafi head calculated in die h n e  way, would give but littlc differ- 
In f a f i t ,  either of thcfc metbods of finding the 

f mafi-heads will anfiver very well, as their difference is too trifling to 
the firfi mcthod, 
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milead of increafing the velocity, as is intended, they cnuft: a counter nftion. zdfy, 
By a illip having too fquarc yxrds, the unneceZiry and addiriorlal wcight tends to 

makc them crank, or lay down morc than they otherwife would, 3dly, With yards 
too fcluare, the fiay-fails bctween thc math are rendered ufelefs, Whcreas fllips 
with moderate yards, hwing tlirir mafls' properly extended, in the manner I have 
fisted, inay not only carry their flay-fails to advantage, when dofe hauled, but  

they will Iiold up their fides to the breeze ; by Tvliich means their velocity tnuR 
naturally be increafed. I have oftcn noticcd the difproportioii of oiir former fri- 
gates' maits and yards, and lamentcd the, w h t  of fame good general fyflem of mait- 
ilig in  this country, and of our never having got die proper rnles by which tlic 
Frcnch and Eiiglifli ,nail their fliips of war : but thofc nations are ocry tenacious 
of communicating any fort: o f  irnprovcmcnts that they innakc in naval archi tehre ,  
particularly fuch are approved of by tlie hendo of their naval departments, 

By many drawings wliicli I lime imde at my Ieifure whefl at  Sea, f. at I n l t  fixed 
011 the principles now laid down, as the befi I could devifc: ; and if they fhould 
accord with the judgment  of othcrs, who are compctciit to an opinion 011 the 
iubje&, I flinll bc cxtrerncly happy. P 

'l' I1 K E N .I). 
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S H O R T  A C C O U N T  
OF T H E  

S'everal General Duties of O&cers, 
OF S H I P S  OF W A K ;  

FROM AN ADMIRAL, DOWN 70 THE MOST INFERIOR OFFICER. 

Placed on the Books of the Navy, according to thc Dr i t ib  Regulations. 

I N'T R o D u c T I o N. 

BY the a& of CongrcTi for providing a ~ a v a ~  Armament, tliere are ncit11er 
quarrcr-mailers, a bontfwaia's yeoman, nor I'everal other petty oficers (nbfoltmly neceflary) 
mentioned ; which, if not provided by an nmendnient of the h id  a&, fliould be made out of the 
different fliips' crews, to n f i  nOininally. 

In thc eftablifliment of our young navy, the inoft f l d f d  ant1 cxpcricnced among 11s mull 
acltnowledgc, tlint rccourfe for preceidents and exainples , to fome iiiaritiine European nation, 
in  ;,cry mnuy points, will bc found highly neccfiiry, to fccure a good org~~~iizatioti  of it ; aail 
;1s our cufloms and innliners in tlic fen fcrvicc are very iiinilnr to tliofe of the Englifli, nnder 
whom in:lny of us received our nautical education, I 11nvc iLJeCtctl fruni their i)fle!n the general ont- 
lillcs of duty for all  dcl'criptions of ofiiccrs, in ii Diip of war, with fuch additions a i d  alterations as 
1 i()lllicl ncccfI:iry to nialte : And notwithft+inding the prcjuilicc th;it csifls in our n'ition agaioft the 
Britio1 govcrllnient, for their fp$li,itioiis ani1 111i~ly unprovoked cruelties exhibited 011 our citi- 
zens, yet I think 1 1 0 1 ~  can bc ib much fo, 3s  lot to ;1cknu\\?ledge them, nt this time, the fir11 
mJritime powcr on the globe, with refix& to naval tnLCtics, Jikiplinc, ; U I L ~  the gcimd in:inage- 
1XlCllt of flcps of wiir  ; they ;ire. therefore R propcr exampll: for u s  to iinitnte in ow infancy, in 
all tllofc points of duty and regulation, in which precedents arc wanting : and by R i ' r t ~ d ,  atten- 
tion to their gencral riaval ijlftern, w e  fl1;111 w r y  early hnve our illips of w,u nud ninrine aRiirs 
in  good q-der, n i i d  our iritcriial govertimcnt 011 bo:ird the diiTcrcnt Illips in t k  unvy (of the 
IJnitetl States of Rmcric'i) iimilay to each other, wliicli niiifi be very dcfir'iblc to cvcry o!ficcr ; 
but wh:u from the ditt.incc: w c  hrc from each other in  conferring, buildiilg, and ~cp i i~p ing ,  
c:w;iot without i'ome pains be rtiifonably espefieLl. 

C OF % 
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OF GENERAL Durm OF ADMIRALS. 

ommand in the fleet,.\and who io 
g di@played at his main-top-mail-heqd. Alf0 an officer 
natiqn, and who ib: authorifkd to determine in all mariti 

The  6rV.a and denomination of this important office, which feems 
moa countries that border on the fed, have given rjfe to a great vari 
ve borrgwed them fro& the' Greek, others fxbm the Arabic, whik a 

robability, derive both the title and dignity from tlie Saracens. But fin 
been deduced from 'thefe eraborate refearches,' and as it rather 

o give the reader an id E the ofice 'and duty of an admiral at Tea, than to furnial an 
chronologicd detail e rank and power with which admirals have been invefied 

nations, we ha11 contentedly relign this tak  to the ingenious lexicographers, who 
atedly entertained us with fuch critical invefligations. 

The ADMIRAL, or comm r in chief of a fquadron, being frequently i 
ccharge, on which the fate of a nation may depend, ought certainly, to bd poKcKcd of ahilities 
.eqnal to fo important a flation, and fo extenfive a command. His fquadron is u~~ivoidably~ex- 

Xing fituations in a precarious clement. A trnin of dmgcrous 2nd- 
thofe iituations. 'The health, order, and dikipline of his peol'lc 

e of climate, a rank and infe&ious ab', a h r c  

ofed to a variety of 
ents'necefhrily a r i f i  

are not lefg the obje&s of his confideration, than the co 

pernicious to the former, as tempehous we 

to his fquadron during a n  
againit them. His Mi kould be dbIe to counter:tBb the various dilklters which his iquadron 
may ruffcr frdm diffcrent cnufes. His vigiln mind are neceirary to ieize 

fecute his principal detign ; to 
tunate event9 in the begiuning, 

rable opportunity that  his litontion 
irnfelf from'any difficulty or diftrefs ; 

&any great calamity 
ers by fbrce of exa 

who are nm-fer his comm&d, as well to improve any advantage, as to fruflrate or defeat the 

however, appears 
as the I;l~adrrcx~ iindcr his comrnahd h a l l  put to fea, he is t 
battle, c d e d  the IJNI?. 
from the van to the rear, t 

of the rnemy't? fleet ; whi 

In  this arrimgemenr he is to make B judicious diftdbarini 
wing the principal force into the centre, to refifi the impre&on 

iglit orherwife, at  fome favour,~ble. qpyortumity, break tlirough 
ow the v m  an3 rear; into confufion. 

knowledge of the feas, weathrr, and reigning winds, 'of the coafk or region 
'toner!, is alfo requifite, as it will greatly facilitate hi3 plum on tbe enemy. It 
to avoid beiiig improperly embayed, where he might be iitrprifed in a difad- 

vantazcouc Gtuation; 2nd to judge whether It will be moil expedient to attack his advetfary, 
cceive his afliult. When his fqiiadron is forced by firers df weather, or 
Itcr'in R road or bay, it will likewife fngg'it tho necelIiiry conduQ of keep- 

her of cruifcrs at rea, to briiig him ear elligence, that they may be ready 
e's when they h.li+& too much h w  o weigh their anchors. 

A3 
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s tlie for.ining a complete, Rrong, and *uniform line is a very material article in naval 
dmird ought frequently to arrange the fquadrop under his command iiito this order, 

the inferior officers may obferve to bring their hips, with great dexterity_, and alertnefi, into 
1 nation$, and m a h a i n  the regularity OF the line when they tack, veer, OK fail abreafi. 

When the admirnl intends a dcfient on am eneiny's coaft, or odier attack which may be 
attended 'with coinplicitect and. unforefeen incidentsi his orders flioufd be dtllvered or drawn 
up with r l k  grentefi acciiracy and preciiion : they ihould' be fimplc, perfpicuous, dire&, and 
comprebenfive h' they, fiould coUeft a n u n h ~  of objeltts into one point of view, and forefeeing 
thq effeos of CucceSs pr .defeat, appoint the proper meafures to be idopted in dthqr event. 
HiItory and experience confirm the necekty of this obfervation, and ptefent us with B variety 
.of diCItcrs that have happened on (idi occafiohs, merely by a dsliciency in this material'article. 
ILI the cotnmatxhg oficer, inmcntion, barrelincis of expedient or' a circumfcribed view of thc 
nececary effees of his entcrprire, may be equally pernicious. And general orders ought co 
be utterly free from pedantry and perplexity,' which always betray a falfe.tnlle end coixhfed 
iniagitiation, bciidcs the grdbrbilit y of producing many fatal confeyences. 

Vhen  an admiral hall conquer in battle, Ile'fliould endeavour to improve his viiltory, by 
puking the ncquired advantages as far as prudence direBs ; R conduB that merits his attention 
as much as any \in the atlion ! When he hall  be defeated, he ought to embrace every oppor- 
tunity of fivinb as many of his hips as pofible, and eiideavour principally to afifi thofe which 
,have been dilbblcd. In fhort, it is his diity to avail himSelf of every pra&ictlble expedient ra- 
$her than fink under his mkfortune, and CLiiTer hiinklf t~ become an ea{? prey to a n  enemy. 

, 
civil law, to judge with propriety of the proceedings 

.of courts-martial, and to correCt h e  errors, and reltraiii the abui'es which map happen tIiw2in 

.by miitakc, igiiorsecr, or inatteiition. 

As fewer: treailes, pr 
l i s  infpeftion, or fall into his pogerllion by capture ; and which it might be improper to difcovcr 
to any perfon, near him, he ought to have ,I competent knowledge of the modern 1auguages, 
or at leait thofe of the countries agaitilt w l i p  his ~nilitary operations are dire&& to be clLlc 

&end with facility the full h p e  and purport of iiuch papers. 

e ought to be wcll verfed in geometry, 5; as to be capable of ordering proper and correft 
a h ,  roads, or harbours to be innde, nnd to judge of their accuracy, and 
i) afccrtain the Gtuation aud longitude OF differ;nt places, he fiioUlJ b:: 
in  aArtJnorny am1 the mettrod of takiilg oblervations, whicii iudecd ic  

n of B fea-officer, although too inueh neglefkted 

s Ilkewik EO aGlI fit all cguncils bf war tdat rclntc to naval 
fifiiiirs :. to vifit, a s  often as convenient, the ottw niips of his fquadron : t\> enquire particularly 

, into their condition, and obfcrve the mcn mufiered, taking cart: that no fiipcttiuinernries arc 
bar11 on the books. He is dire&ted to ncquo.int the fecretary of the marine with all his pro- 
ceedings relative to the fervice i and to attend him, on his return home, with an account of his 
voyage or expedition, and to deliver a copy of his journal. 

Much more might be obferved on this occnfion. Tt appears however by rlic 
which we have fketched, t h t  the office and duty of an admiral requircs greater 
compteheniive abilities than is genernlly fuppofed ncceihry to the command 
m n t .  Arid that he ought to be duly qtiJified to afliil the councils of gave 

into 4 
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into the enlarged fyfiem ofproreEting his eountry from an invafon by ea ,  or of meditating 
dcfcent on an enemy's coafi ; as well as to improve navigation, and bpen new cbnnels of com- 
merce. ' 

e officer next;in rank apd command to the admiral; his 
he fcux%op-rnait-head. ' , 

ntrc.amirul, liekienant general des armies navales, Fr.) the office 

1 

and command to the vice-admiral, and who carries his flag at the mizen-topamait-head: 

OF COMMODORES. ~ 

COMMODORE, (chpf d'fiadrc, Fr.) - a  general officcr in the marine, inveiled with the 
Af a detachment of hip's of,  war deflined on any paiticular enterprife; during 
he bears the rank ofr brigadier-general in the army, and is diftinguihed from the 

iufLrior hips  of his k p d r o n  by a broad pendant tapering cowaqds the duter end, and fomc- 
times forked. The word is corrupted from the Spanilh comendudor. 

COMUOPORE is alfo a name given to fome fele& h ip  in a fleet of merchintmcn, who lends 
the vm in time of war, and carries a light in his top, to conduQ the re& and keep them together. 

I 

$ 5  

PTAINS. 

rd, Fr,) the officer who commands a fhip 
n. The chargelof a captain is 
ny t ad  conduft in the military 
s ; but .dfb for any neglccCt of 

s, whore Eeveral charges lie is apppinted to fuper- 

iof the line of battl 

government, navigation, and equipment of the h i p  

tion and quality of the fhip he is appointed to 
hafiten thc nyeffary preparations to fit Ker for fea. 

m, that he is forbid to lie out of his hip,  from his 
e from the hea(i of clle nrrivaf'op board, till the day of his difchsrge, unlefs by pa 

Marine departmen't, or his commander in 

He is enjoincd to fhow h laudable example of hononr and he officers and men, and 
to difcountenance all diflolutc, immoral, and diforderly pra'€tices, and fuih ;ts are contrary tQ 

the  .rule-s of dii'cipline and fubordination, as well as to correcCt thofe wl10 arc guilty of fttch 
offenfes, as are punifllable acc the ufage,oE the Tea. 

is ordered particularly to furvey all the military itores which are fine on boar$, arid to 
return whatfoever is deemed nnfit for fervice. I$ diligence and application are required tu 
procure his complement of mcli ; obferving carefully*to enter only Tuch as, are fit for tile necef- 
fary duty, that the government may not be put to improper expence. When his h i p  is fully 
manned, he is expected to keep the eflabliihed number of mgn complete, and fuperintend the 
maiteer himfelf, if there is no clerk of the chcck at,thc port, 

~ 
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{tituntion for anchoring, ordering the mnfier, or other careful officers, to found, and difcover 
the depth of water, and dangers of the Coafi. 

Previous to any poGbility of an engagement with an enemy, he is to quarter the officers and 
,men to the necerary fiations according to 'their office or abilities, and to exercife them in the 
management ,of the artillery, &c. that they may be more expek in the time of battle. 

His fiation in an engagement is on the quarter-deck; at which time he is expefied to take 
all opportunities of annoying his enemy, and improving every advantage over him ; to exhibit 
a n  exnmple of courage and fortitude to his officers and crew, and to place his. fllip oppofite to 
his adverfdry, or in fuch a pofitio~, according to circumfiauces, as that every cannon f l d  do effcc- 
$ual execution. 

* At the time of his arrival in port sifter his-return from abroad, he is to affemble his officers, 
and draw up a detail of the obfervations tha t  hnve been made during the voyage; of the qua- 
lities of the 'fliip, as to her trim, ballafl, flowage, and manncr of fdiling, for thc i n f O r m ~ t h  
and direEtion of thore who may Gicceed in cominmd : and this account is to be $ped by him- 
felf and officers, and to be retumcd to the fecretary of the mnxrine, or principal officer under 
the hcretnry, at the port where the h i p  is difcharged. 

? OF LIEUTENANTS. 
LIEUTENANT f a &  ofwar, the officer next in rank and power to the captain, in whole 

nbi'ellce he is accordingly charged with the command of the fllil' ; ns nlfo the execution of what- 
ever orders he may have received from the commander relating to the fervice. 

The lieutenant, who commands the watch at rea, keeps a lilt. Qf all the officers and men 
,thereto belonging, in order to mufier them, when he judges it expedicnt, and report to the 
captain the names of thofe who are abfent from their duty. During the night-watch, he QC- 
caGollally vifits the lower decks, or fends thither a careful officer, to fee that the proper cen- 
tinels are at their duty, nnd that there is no diforder amonglt the men;%110 tobacco fmoaked 
betwcen decks, no? any fire or candles burning there, except the lights, wiiich. aye in lanthocns, 
under the care of a proper watch, for particular purpofes. He i s  egpe&ed to be always upon 
deck in his watch, as well to give the necelEiry orders, wit11 regqd to iritnmitrg the fails and 
d'uperintetlding the navigation, as to prevent any noiie or confufion i, buy: h~ is never t o  change 
the hip's courfe without the captain's direoions, unlefs to avoid an immediate danger. 

The lieutenant, in time of battle, is particulnrly to See that  all the men arc prefent nt their 
quarters, wliere they have becn previoufly fiationed according to the regulations macle by the 
captain. He orders and exhorts them avery where to perfo'rm their duty, and acqunints the 
captain at all other times of the miibehaviour of .any perfins in the hips and of whatever elfe 
concerns the fervice or difcipline. 

i 

OF MASTERS. 
MASTER of nJ.$ OJ way, (mai%re, Pr.) is an officer to nGfi in fitting, and to take charge 

of the navigating and conduEting a h i p  from port to port, utlder the direfition of the capc ih  
or other his fuperior officer. Tho mnnagemcnt and difpofition of the Ciils, the vorking of 
the h ip  into her nation in  the order of battle, and the direEtio11 of her movements .in the rim 
of idlion, and in the other circumft3nces'of danger, arc alfo inore particularly under his infpec- 
:ion. 11: is to bc careful that the ri~ging, fails, mid itores, alfo bc July prcfcrrcd : to fee thit 

.d the  
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tile log and log-book be regularly and correQlg kept : accurately to obferve the appearances of 
coaas, rocks, a n d  koala, with their depths of water and bearing;, noting them in his journal 

log book.* He is to keep the hade  clear when the h ip  is at anchor, and to attend her 
conltantly. He is to provide himfelf with proper inltruments, maps, and books of navigation. 
I t  is likewik his duty to examine the pxovifions, and accordingly to admit none into the k i p  
but f'ch as are found, fweet, and wholefmne. He is moreover charged with theyowage, or dif- 
pofition of thFfe materials in the hip's hold, And when ihe hal l  be laid-up, he is to depofite a 
COPY of the log-book and journlJ with the commifioners of the navy. And$ esable him the 
better to perform thefe fervices, he is allowed feveral afiftants, who are properly, termed mates 
and quarter-mafters. 

MASTER of a merchant-Jip, the commanding officer, who is appointed by the merchants to 
manage the navigation and every thing relating to her cargo, voyage, fdilors, QEc. 

OF CAPTAINS OR LIEUTENANTS OF MARINES. 

THE,principal marine officer on b0ard.a ihip of war is to train the marines to the ufe of fire- 
arms, to difcipline and frequently exercik them : his office in time of battle is chiefly to dire& 
and attend them, and at all other times to have a due regard to the preferyation of the fmall- 
arms, accoutrements, &c. therqto belonging, that they be not loll, embezzled, or injured ; 
but kept fafe, clean, and in good condition for fervice. It is alfo his duty to have the centinels 
placed, agreeable to the regulations of the k ip  : and as his duty oftentimes calls him with the 
marines on ihore, he fhould make himfelf well acquainted with military fcrvice. This officer 
has under his direllion, befides the rnariiies, the fergeants, corporals, drum and fife, and occa- 
fionally the armourer, &c. , 

OF MIDSHIPMEN. 

MIDSHIPMAN, a fort.of, naval cadet, appointed to fecond the orders of the fuperior offi- 
cers, and afilt in the neceiliry bufinefs of the velTe1, either aboard or on Ihore. 

The number of midKipmen, like that pf feveral other officers, is always in proportion to the 
fize of the h i p  to which they belong. Thus a firlt-rate man of war has twenty,four, and the 
inferiorvrates a fuitable number in proportion. No perlon can be appointed lieutenant, without 
having previoufly ferved two years in the navy in this capacity, or in that of mcite, befides having 
been at leait four years in a&ual fervice at {ea, either in merchant-hips, or in the navy. 

Midhipman is accordingly the flation in which a young volunteer is trained in the fevkral 
exercifes, necefldry to attain a fufficient knowledge of the machinery, difcipline, movements, and 
military operatioris of a hip, to qualify him for a fea-officer. 

As the chief objeQ of our attention had been to facilitate the acquifition of this intelligence, 
we have endeavoured to treat thofe fubjcEts at large, in the different parts of this work, accord- 

"ig to their importadce. W e  have alfo fketched the general outlines of the refpeoive charges 
of all the fuperior officers, which, in conformity to the plau of this work, become previous to 
this article.$ Thus the duties of the admiral, the captain, the lieutenant, and the malter, ale 
already ,explained in their proper places j and whatever intelligence appears neceffary to dif- 
charbe rho& o f f i c ~ ,  is alfo, in a high degree, effential to the midkipman. 'I'll& ofIicers indeed, 
a6 wall 119 rnany,othcrs, are furniffjed with fuitabk infiruRions to regulate their conduQ j but 
the midlhipmm, bcing invefled with -no particnlar charge from the governmcnt, is by coli- 
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fequence omitted in thofe official reghlntions. In a work of this kind, howcver, the import- 
ance of the filbjea is not always determined by the fuperiority of pank or fiiation. If our p ~ o -  
vince is to communicate initruftipn, thofe who are tlta leaft informed are ceitninly the {principal 
objefis thereof, and to them our ittentisn is more peculiarly dire&ed. Hence the extent of 
Our defign comprehends many circumitances which' would' be imm tterial in general orders and 
regulations ; and hence abundance of particular dire&on$ eo refpelthe officers, iafertcd in thbfe 
general regulations, are reje&ed here as foreign to our purpofe. Awrfe as we are, on other 
occnfions, to offend the rigid nicety of a critic, by introdacing moral rcfleltions in a perform- 
ance dedicated to fcientifical defcription, we miiit for once be indulged with a hort dcvintion 
from the plan hitherto invariably followed. Happy ! if our efforts may in any degree opcratc 
to produce the effefts for which they were calculated. - I  

On his firit eqtrance in a h i p  of war, every midfliipinan has ieveral difadvantageous drcum- 
fiances to encounter. Thefc are partly occafioned by the nature of the rea-fcrvice, and partly 
by the miflnken prejudices of people in sneral ,  refpdting naval difcipline, and the genius of 
failors and their officers. No chara&er, in their opinion, is more excellent than that of the 
common failor,, whom they generally fuppofe to b t  treated with great iiiverity b y  his officers, 
drawing a cornparifon between then1 not very advantageous to the latter. 'l'he midfli,ipman 
ufually comes aboard t i nh red  with there prej ndices, efpeciall y if his education has been amongit 
the higher rank of people ; and if the officers happen to aniwer his opinion, he conceives an 
early difguft to the fervice, from a very partial and incompetent vietv of its operations. i Blinded 
by there prepolreifions, he is thr his guard, and very foon furprifecl t o  find, amonglt there 
honell failors, a crew of aband reants, ripe for any mifchief of oillniny. Perhaps, after 
a little obfervation, many of thmn.+ill appear to him equally defiitiite of gratitude, fhamc, or 
jufiice, and only deterred from the commifion of any crimes by the terror of revere punifli- 
ment. He will difcover, that the pernicious example of a few of the vileft in a i'hip of wilr 
is too often apt to poifon the principles of the greatefi number, efpecially if the reins of dikipline 
are too much relaxed, fo as to fofler that idleiieli and diifipntion, which engender floth, dif- 
cafes, and an utter profigacy of manners. If' the midhipman, on many occafions, <is obliged to 
mix with there, particularly iu the exercifc: of extending or reducing the iiils in the tops, hc 
ought relolutdy to guard againit this contagion, with which the morals of his inferiors inay bc 
infe&d. He fliould however avail himfclf of their knowledge, and acquire their expertnei's in 
~ ~ I I @ I I &  and fixing the fiiils and rigging, and never fuffer himfclf to be excelled by nn inferibr. 
FIe will probably find n virtue in alinoll every private Ciilor, which is entirely unknown .to 
many of his officers : that virtue is emulation, which is not indeed mentioned among& their qua- 
lities by the gentlemen of terruf;rmn, by whom their chara&ers are often copiouily defcribed 
with very little judgment. There is hardly a common tar who is not envious of fuperior hil l  
in  his fellows, and jealous on all occafions to be outdone in what he confidirs as a branch of his 
duty ! Nor is he more afraid of the dreadful confequences of whiflling in a fiorm, than of being 
fligmatized with the opprobrious epithet of Irrbbcr. Fortified ngninfi this i'cnndnl by a thorough 
knowledge of his I?ufiiiefs, the failor will fumctimes fixer in privnte, at  the execution of orders, 
which to him appear aukward, improper, or unlike a ikan'ian. [Niiy, he will perhaps be mali- 
dous enol1Gh to ful'prcfs his own judgment, and by a punftiial obedience to command, execute 
whatever is to be performed, in .a niantik'r which he knows to be improper, in order ta expofe 
thc pcrlbn commantliiig to dtfgrace and ridicule. Little killed in the niethod of the fchools, 
hc confiders thc officer who co& his lrlron by rote as very ill qualified for his ftation, becaulk 
prticulnr Gtuntions might rendcr it neceffary for the faid officer to affi(t a t  putting his 0w1 or- 
dcrs in praoice. An ignorance in this praftical knowledge will therefore nece&irikg &c..thought 
a11 nnpardonable clacficicncy by thore who are to follow his dirctlions. Hence the midfilipmlnb 
\vho  arociatcs with tlicfe failors in the tops, till he has acqL1ired a comprtcnt &ill t h  fcrvice 
of c ~ : e n ~ J i ~ 1 ~  or reducilig the f,iils, &c. will bc often entertained with a 11~mLber of i&rril~ns 
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,jells, a t  the expcnce of his fuperiors. Hence alfo he will learn, that a timely application to thofe: 
exercifes can only prevent him from appearing i14 the fame defpicnble point of view, which 
m uft certainly be a cruel mortification to a inan of the Cmallefr ienfibility. 

If the midhipman is not emplqed in rhefe fervices, which are undoubtedly necexary to give 
liiin a clearer idea of the different parts of his occupation, a variety of other objeEts prefent 
themfelves to hie attention. Without prefuming to dillate the hdies '  which are molt elIen- 
ual  to his improvement, we could w i k  to recommend fuch as are molt fuitable to the bent of 
his inclination. Afiron~niy, geometry, and mechanics, which are in the firA rank of fcience, 
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 h i p  
are founded upon the latter. The aaion of the wind upon the fails, and the refifience of the 
water at the item, naturally diltate an enquiry into the property of Solids and fluids : and the 
h e  of the llip, floating on the water, feems to dire& his gpplication t Q  the hudy of hydro- 
ftatics and the effects of gravity, A prohciency in thek branches of fcience will equally enlarge 
his views, with regard to the operations of naval war, as dire&ed by the efforts of powder, and 
the knowlcdgc of projeklilca. The molt effeltual method to excite his application to thok ftu- 
dies is, perhaps, by looking round the navy, to obferve the chari&ers of individuals. By this 
enquiry he will probably difcover, that the oficcr, who is eminently fldlcd in the fciences, will 
command univerfal refpelt and approbation ; and that whoever is fatisfied with the defpicable 
ambition of hining the hero of an aifembly, will be the obje& of univcrfdl contempt. The at- 
tention of the former will be engaged in thofe itudies, which are highly ufeful to himfelf in 
garticular, ana to the fervice in general. The employment of the latter is to acquire thofe fL1- 

perficial accomplifhments, that unbend the mind from every ufeful fcience, emafculate the judg- 
ment, and render the hero infinitely more dextrous at falling into his aation in the dance, than 
in the line of battle. 

UnleG the midihipman has an unconquerable averfion to the acquifition of thofe qualifica- 
tions, which are fo eifential to his impr6vemeflt, he will very rarely want opportunities of making 
a progrefi therein. Every fiep he advances in thofe meritorioue employments will facilitate 
his accefion to the next in grder. If the  dunces, who are his officers or meCmstes, are rat- 
tling the dice, roaring bad verles, h X n g  on the flute, or fcraping difcord from the fiddle, his 
attention to more noble frudies will fweeten the hours of relaxation. I-Ie fhould recollelt that 
no example from fools ought to influence his cmdult, or feduce him from that laudable am- 
bition which his honour and advantage are cqually concerned to purfue. 

OF MASTER'$ MATES. 

MATE of II Jsip of war, an oAicer under the direltion of the malter, by who& choice he is 
geiierally appointed, to afifr 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 flilp's m u r k  is meafured, and to adjuit the fails to the wind 
in  the fore-pafr of the Kip. He is alfo to have a diligent attention to the cables, feeing that 
they are well coihd and kept clean when laid in the t iep,  and fufficienfly )rued when employed 
to ride the hip. Finally, he is to fuperintend and afifi at the fiowiige of the hold, taking efpecial 
care that all the ballaft and proviiions are propcrly flowed thervin. 

MATE of a merchnrtt-Jhip, the officer who commands in the abfence of the mnfrer thereof, and 
illares tbe duty with him at fea ; being charged with every thing that regards the internal ma- 
nagement of the kip, the government of her crew, thc clircoing hcr courfe, &c. undet the 
1nafiet's orders. 

CF 
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OF CHAPLAINS. 
CHAPLAIN 4 (I Jh;P fl war ; his particular duty is t o  fliow a good example of religion, 

%morality, and virtue, at all times and places : to difcountcnance vice ~ tuid iinmornlitp ; to I - ~ C E L C ~ I ,  

i n d  read prayers, agreeable to fwh regulations as miy  be made for thc n a v y  ; to vifit nnd a i -  
minificr comfort to the iiclc ; and to attend ‘the burial of the dmd, with tlie ufual chriflian ccre- 
monies, Src. 

OF SURGEONS AND SURGEONS’ MATES. 

SURGEON o f a f l i p  of war, is thc oficer wlnofe particular bUfinefs it is to receive 011. board, 
and account for, a11 drugs, medicines, and infirumcnts ; carefully and co11finntly to fuper- 
intend the health of thc crew ; to vifit and i’erve inediciiie to tlie fick, Itecp a regifier of 
their ditFerent ailinents and diforders ; perform- ;imputations I where i t  is neceCky ; drcfs and 
attend the wounded ; obkrve whether the provifions given to the crcw be found and wliokfome ; 
exitnine ;he velrels provided for cooking, and cnufe them to be Iic]>t clean, fwect, 2nd free from 
verdigreafc, Ptc. It is his bufincfi alfo to ~nnlie returns to the captain of the hcnlrh of the fl+, 
a flate of the fick and wounded, and of :dl other matters within the line of his duty, as often as 
I ~ S Y  be dcfired j and in performing this duty, he is iifified by one or more mates, which are 
under his dircltion ; and fuch other aid as circumfiances inay require. 

OF PURSERS. 

PURSER Dfw(~r, is an officer to receive, esnniine, m d  account for all provifions, &c, 
and to fee that they are carefully difiributed to the officers and crew, according to Such inn ruc- 
tions as he inny receivc for &at purpofe. 

OF SECRETARIES AND CLERKS. 
SECRETARY AND CIAERR gat1 admiral or cottintodore, mid fhr c l t d  of n ~ h g I c J i g  of qvnp, 

is to keep a particular account of all tranfiiltions and things .that may be ordered by their chief 
coinmnnding officer to be written or recorded, &c. 

OF BOATSWAINS, BOATSWAINS’ MATES, AND BOA~%WAINS, YEOMAN. 

BOATSWAIN, (cotitre-tizoi’fre, Fr.) the officer who has the boats, fiils, rigging, colourt, 
anchors, and cables committed to his charge. 

It is the duty of the boatfwain particularly to d i re0  whatever relates to the rigging of a fliip, 
after f l~e  is equipped from II dock-yard. 
ported by their flirouds, flays, and  baclt-frays, fo that each of thok  ropes may fufiain a propor: 
tional effort when the malt is itrained by the violence of the wind, or the :igitation of the fllip. 
Me ought alfo to tnlte care that the blocks and running-ropes are regularly placcd, fo as to ail- 
fwer the piirpofes for which they arc intended j and that the fiiils arc properly fittcd to tlieir 
yards and flays, and well furled or resfcd w l h  o c c a h n  requires. 

Thus he is to obfervc tlint the insits nrc properly 

It is likewife his ofice to fummon the crew to their duty j to afik with his mates in the 
TlcceiEiry bufinefs of the fllip ; tind to relieve the watch when it expires. I-Ie o 
to examine tlie coiidition of‘ the d l s ,  fails, and rigging, and rcniove whatever 
unfit for fervicc, or fiipyly what is delici’ent : and he is ordered by his inltru&i 

LIuty with OS f i t ik  I ~ Q ~ J J  OS ~0Jhh8. 
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The BOATSWAIN’S Mate is to afifi the boatfwain in all and every part of his duty ; and he is 
an officer whore bufincfi‘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 uiage and c&om of the naval krvice. It is the 
boatfwain’s mate whore duty it is to flog’ fuch as may be feized up for that purpofe, by the 
quarter-mafters, under the captain’s orders ; and he is, as well as the boatfwain, to carry a 
rattan, which is only to be ufea‘when abfolutely neceffary, in lteeping good order, and carry- 
ing on the duty of the hip, &kc.. 

The BOATSWAIN’S yeoman’s particular duty is the flowage, account, and diflribution of the 
fiores of’that department, under the buatfwain’s orders. 

OF GUNNERS, GUNNERS’ MATES, GUNNERS’ YEOMEN, AND 
CUARTER GUNNERS. 

GUNNER OJ aJF;p of war (rannonier de va$Gau, Pr.) an officer appointed to take charge 
of the artillery and ammunition abonrd ; to obferve that the former are dways 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 af i f i  the gunner in every part of his bufinefs ; he is an officer 
who ihould be as weil acquainted with gunnery, and every thing reipeAing the ordnance 
and military h r e s ,  as the gunner himfelf : his particular bufinefs under the gunner is to have 
every thing ready for a&on in a moment’s warning; he fhoufd never be at a lofi to know 
where to lay his hand upon any article belonging to the gunner’s department ; he kould be 
expert in preparing port and falfe fires, imtch f luf f ,  grenadocs, and every fort of combuitible 
ufed in war j and in a word, in doing every part of a gunner’s duty on board a k i p  of war. 

The GUNNER’S Teornan’s particular bufinefs is the fiowage of the magazine, fillini the 
Prore-rooms, &c. account, care, and difiribution of all the flores of that department, under the 
gu?ner’s orders. 

a t n r f w - G U N N E R ,  an inferior officer under the direlkion of the gunner of a fliip of war, 
whom he is to afifi in every branch of his’ duty ; as keeping the guns and their carriages in 
proper order, and duly furnifned with whatever is neceKary ; filling the powder into cartridges, 
fcdling the guns, and Iteeping them always in a condition for fervice. The number of quarter- 
gunners in any h ip  is always in proportion to the number of her artillery, one quarter-gun- 
ner being allowed to every four cannon. 

OF CARPENTERS, CARPENTERS’ MeTES, AND CAULKERS. 

CARPENTER of n Jhip (charpentier, Fr.) an officer appointed to examine and keep in order 
the frame of the Kip, together with her malts, yards, boats, and all other wooden machincry, 
and fiores committed to him by indenture from the furvepor of the dock-yard. 

It i s  his duty in particular to keep the h i p  tight ; for which purpofe he ought ‘frequently 
to rwiew the decks and fides, and to caulk them when it is found neceihy. In  the time of 
battle he is to examine u p  and down, with all pbflible attention, in the lower apartments of 
the hip, to fto; any boles that may have been ma& in the ficlcs by mor, with woodcn plugs 
provided, of feveral fizcs, €or that purpoi;. 
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The CARPENTER'S Mote is to afih the carpenter in every part of his b i h e f s ;  to atrend 
particularly to the flowage and difltribution of the fiores of that department ; to found and 
keep thc pumps and pump geer in good order ; and to have the hip pumped dry as often ns 
it may be found neceKary ; to prepare lead to nail over, and plugs to fiop ho t  holes ; to ex- 
amine frequently the fpars of every fort ; to fiih and repair thNc that require ii ; nmkc new 
ones ; and to have every thing, for which tbe carpenter is accountable, or that comes wiihia 
the line of that department, ready when called for, or doue when ordered, without the titidltrll 
delay whatever. 

The CAULKERS belong to the carpenter's dcpartrnent, and are under his particular ordcrs : 
their bufinefs is to have at all times a quantiry of oakum fpnn, and the caulking apparatus, 
pitch, r o h ,  Src. ready at the fliortelt notice, to do tlie things needful in their line. 

OF MASTERS AT ARMS AND CORPORALS. 
MASTER nt nrrtzs, an omcer appointed by warrant from the board of adiniralty, to teach 

tlie officers and crew of a fliip of war the extrcife of fmall a r m  ; to confine and plant centinels 
over the prifoners, and fuperintend .whatever relates to thein during their confinement. He is 
alfo, as foon as the evening gun hall  be fired, to fce all the fires and lights extinguilhed, except 
filch as fliall be permitted by proper authority, or undcr the infpeltion of centinels. It is 
likewife his duty to attend the gorzg'~uay, when any,boats arrive aboard, tilid fearch them care- 
fiilly, together with tlieir rowers, that no fpiriruous liquors may be conveyed into the hip, un- 
Iefs by permifion of the commanding officer. €le is to lee that the fmall arms be kept in 
proper ordcr. I-le is to vifit all veKels comiug to or going from the fhip, and prevent the 
crew froin going froih the fliip without leave. He  is alfo to acquaint .the officer of the watch 
with all irregularities in the h ip  whit$ ih;ill come to his knowledge. In thefe feveral duties 
he is afifted with proper attendants, ca!lcd his corporals, who alfo relieve the centinels, and 
one another, at proper periods. 

CORPORAL of o Jlip of war, an officer under the mnfier at arms, employed to teach the 
fdo r s  the exercife 'of finall arms, or mnfltetry ; to attend at  the p g - w a y ,  or entering-ports, 
and obfcrve that no fpirituous liquors are brought into the fliip, unlei'i by particular leave from 
the officers. He  is nlfo to extinguih the fire and candles at eight o'clock in winter, and nine 
io fbmmer, when the evening gun is fircd ; and to walk frequently down into the lower decks 
in his watch, to fcc that there are no lights but iLch as are under the charge of proper cen- 
tin&, which hc is to Ccc placed, &c. 

OF SER JEANTS. 
SERJKANr 011 bonrd n JI$J df w w ,  is an oficer whofe particular bufinefs it is to execute 

tlic commands of the principal marine oficer, in the line of that duty, and to have every thing 
i n  the marine department rcady for fervicc at a momeat's notice, &c, &c. 

OF RIZMOURERS. 

Tllc ARMOIJRER oj' 0 JI) Of way, is an officer whofc bufinch it to keep in repairtall 
guns and othcr implenicnts of war, inukcts, piltols, cutlafres, haud-cuffs, locks, &c. and to 
make fiicli things i n  l i i ~  ticpnrtnieiit as may be found ~vmri~ig, 'from time to time, for the ufe 
of' tlie navy, and to receive, wxount for, and take parriculdr c:wc of, nll the tools in his depart- 
nient. 'I'hc nrnionrer's buliucfs is chicfly in this way, and under thc marine officer, gunner, 
m d c r  at ;inns, tkc. 

OF 
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OF SA*XL-MAKERS AND SAIL-MAKERS’ MATES. 
~ 

SAIL-MAKER ofn )+ f w &  is ta keep an accoiint, and carefully itow away in the fail 
room, and deliver out when ordered he commanding ohicer or mafter, all hils, twine, 
canvafi, needles, bolt-rope, cringle thim &c. which he may have received, belonging to his 
department : he is to cut out, make, an ir the fails, as may be found necefI‘ary ; tarpawlings, 
mait-coats and other cloths, &c. for painting or other purpofes : his mate is to aftill him in all 
.this fort of buiinefs ; and is, as well as the fail-maker himfelf, to be particularly careful that 
nothing beionging to their department is waited, or left lying’about, or out of its proper place. 

OF COOFERS. 

COOPER 4 n fiip fwur ,  is an officer employed in making and repairing water and other 
caiks, buckets, kids, &c ; his bufinefs alfo is to attend the purfer and fieward in broaching, 
heading up, fecuring, and overhauling the different forts of proviiions, water, and other ftores, 
&c. for which purpofe he has the tools neccKary for that department put undcr his charge 
and care, for which he muit account. 

OF STEWARDS A.ND STEWARDS’ MATES. 

STEWARD (maitre-valet, Fr.) an officer in h i p  of war, appointed by the purfer, to 
diftribute the different fpecies of provifions to the officers and crey j fcr which purpofe he is 
furniihed with a mate and proper aftiitants. 

OF COOILS AND COOKS’ MATES. 

The COOK of LZ 6;1, of ‘~uar  (with his mate) is to receive, properly foak, and fee finally 
delivered, fucli prot4ions as are ferved out, and put in his charge to be cooked for the officers 
and hip’s company. Ile is to be at all times careful of the fire, and attend particularly to the 
orders refp&ng fire ; he is alfo to be very careful in putting by the flufh, 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 flmuld be as accommodating and obliging to every one who 
has his kettle to boil, &c. as is confiltent with his general duty. 

. OF COCKSWAINS. 

COCKSWAIN, or COXEN, the officer who manages and fleers a boat, and has the com- 
mand of the boat’s crew. It is evidently compounded of the words cock and fwniir, the former 
of which wa8 anciently ufcd for a yawl or fmaII boat, as appears by feveral authors ; but i t  
has now become obfolete, and is never ufed by our mariners. 

OF QUARTER-MASTERS. 

QJARTER-MASTER, an inferior officer appointed by the maiter of a fliip of war tQ afiR the 
mutes in their feveral duties ;.as flowing the balldi and provifions in the hold, coiliirg the cables on 
their platforms, overloolilng the itcerage of thc hip, kccping the tiinc by the vjmtch-glaflcs, &c. 

OF THE DRUM AND FIFE. 
4 

The DRUM and’ FIFE, though they generally aft together, are notwithflanding ufgd fepa- 
:ately in performing various duties : their general bufincfs, however, is coniieEted with the 
tnarine officer’s department, aiid arc confcquently undcr his principal dircaion. 

4 N. 13. 
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N. B. The outlines of fervice here laid down are 

departments, &c. &c. 

fpicuous parr of the hip : this quarter-bill muit have the ftation of every one on board marked 
againlt his name, whither he istto repair in an inftant on the drum beating (or the call given) 
tg quarters ; and annexed to this quarter-bill lhould be the regulations of the navy generally, 
a n d  of the fhip particularly ; all o f  which mufi be atteoded to, under pain of 
hfk%d according. to the commoii ufage of the fen i'crvice, or courts-martial., 

the punifhments 

T. T. 

F I N I S :  


