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Jar and difference of latitudeate proportionable.
Whereofit followeth that fo oftas onc-ef thefe e-
quall parts of the difference of latitude is contained
inthe fegment of the rumbe betwixt the two pla-
ces(which before wee thewed to bee fo oftas a de-
gree of the meridian inthe glabe, is contamned in
the fegment of the rumb betwixt the fame places
in the globe)fo oft 15 one of the faid equal parts of
the perpendicular aforefaide (that is adegree of the
zquino&iall)contained in the fegment of the fame
rumbe betwceene the forefayde crofsing or ende
of the perpendicular, and the zquinotiall, There-
forclocke how many degrees of the gquino&tiall
there are found in the fegment of the rumbe of the
two places, (0 many fcore legues is the diftance of
thofe two places, which was to be demonftrated.
- Thus haue you a way infallible to find out the
diftance betweene any twoo places meafured in
their sumbe : which becaufeitis then onely theie
truc diftance (that s the fhorteft (pace betwixe thé
vpon the {uperficies of the tetreftriall.globe)when
both places lie north and fouth each from other,or.
eaftand weft, hauing no latitude : whereas ether-
wife the fegment of:the rumbe betweenc the two
ﬁlaccs is alwaies greater(y.cafometimes greater by
alfeand more, in places farre northwardes or
fouthwardes) then the truediftance : 1 thought
goodalfohere to fette downe the way to finde out
the true diftance of any two places,wherein I haue
bq:fne,ang yetam puglikcly charged with my prcZ.
mife, and meanc at this time to difcharge my fclfc
ghercof. . : : ey

in the fea (Chart.

Thetrue diftance betwixt twoo places isthe

“arch of a great circle intercepted betwixe them,

which is thus to be fou nd out.

Itboth plaees haucno latitude  (as when they
arcboth vader the zquino&iall) and oncofthem
alfo no longiiude,the longitude of the other being
lefle,or not more then 180.degrees : the longitude
ds the diftance.

But ifthe longitude be greater then18o degrees,
fubtral it out of 36e. &c remainder 1s the div
ftance.

Ifboth places haue either none or the fame lon-
gitude(as when they arein the fame femicircle of
the meridian betweene the poles) and onc of them
oncly hauelaticude,that latitude is the diftance Bue
ifboth places agrecing in longitude haue latitudes
alfo oflike denomination (as both northerly, ot
both {outherly) fubtra& the lefler lacitude outof
thegreater, the diftance remaineth, Ifone place

" haue northerly latitude, and the other foutherlys

adde them together, the fumme is the diftance.
Ifone orboth places haue latitude, and differal-

{oinlongitude: inagreatcircledivided exa&tly in-

todegrecs (with figures (et to eucrie fifth or tenth
degree) note the longitudes of bath places.

) Now
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Now ifone place onely hauelatitude, drawe a
diameter from the longitude thereof,uoted in the
circle, and with your compafles take fo many de-
grees and minutes in the ame circle,as that latitude

comratueth : then fetting one foote of the comp;(-
' es

in thefea Chart.

fes inthe longitude of thatplace, with the other
make apricke in thecircle,which may be called the
poyntoflatitude. From this poynt draw a lige per-
pendicular, crofsing the diameter drawne from
the longitude of that place. Take with your com.-
pafes the diftance of this crofsing,from the poynt
of the other places longitude, noted in the circle,
and leauing onc foote in the fayde crofsing, with
theother make apricke, in the forefaid diameter:
takethe diftance of this pricke from the poynt of
latitude noted in the circle. Then fetting onc foote
of the compafles in that poynt of the circle where
thedegrees beginne to be numbred,the other foor _
extended thac way, which the niibers preceed,hal
fhewe you in the cirele the diftance of the places, -
Take for cxample the cittic of Zemdomand Saint
Thomas Tland , which lieth right vnder the zqui-
no&iall line,in 32 degrees of longitude. The lon-
gitude of Zendsn admit-to be 22 degrees, theliti-
tude g1 degrees,32 minutes:Marke the longitudes
of Saint Themas Iland and of Lendon with A ard
B.From the longitude of Londen. (becaufe London
hath alfo latitude)draw the dizmeter B C. Hauing
taken with the compaffes thelatitude of Zomdewin
thecircle, fet onefoote in B, . and with the: other
make the pricke E inthecircle, anddraw the per-
endiculat E F, crofsing the diameter BC at F.
ake F G equallco F A, which is the diftance of
Saint Themas Tland from the fine of Zandons 12~
titude. Then G E fhall bee the line {ubtending the
diftance of thofe two places. Taking therefore the
length of G E with the compafTes, and fetting ome
K3 foote
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foote in H(where the degrees beginne) theother
ftretched forwardesin the circle, will poynte you
out the diftaunce of Saint T hemas Ilande and
London,52 degrees of a greatcircle, and about one
halfe,thatis,1050 leagues , or 3150 englith miles.

Ifboth places hauc laditude,do the like for both
placesas before youdid for the one place hauing

latiwde, till you haue crofled both diameters with,

perpendiculars : then take with your compafles
the diftancc of thofe crofsings, Now ifboth theit
latirudes bee ofone denomination (that is, both
nottherly or both foucherly)and equall, fette one

_footeof the compafles whete the degrees begin
to be numbred in the circle, and the other foote
extended therein, that way which the numbers
fucceede will fhew you thediftance.

As for example, Londewand Cape Blancs (neare
the coaft of new found land) haueboth northerly
and almof} gqual {atitude of 51 degrees, 32 minutcs.
Hauiag; cherefore drawne as well the diameters
BCapd DI, from B, determining thelongitude of
Leondem(viz.22 degrees)and from the poyntof the
longitude of Cape Blamo (which admitte tobe
331 degrees , asalfoithe perpendiculars or fines of
both their latitudes,EF, and K L, (as before was
thewed )crofsing the diametersin FandL. The
diftance F L taken wath the compaffes, and tran-
flated into the circle(as. the former example) wil
thew you the diftance of cape Blancs from London,
to becalmoft 31 degrees , of a greatcircle that is
6zo-leagues,or 1860 miles.

Ltchelatitudes be not both equall, and alfo of

, onc

in thefea Chart,

one denomination, leauing one foote of thecom-
pafles in the crofsing of the fine or perpendicular
difcending from the poynt of the greater latitudc,
with thother foot make a prick in the fame diame-
terwherein that crofsing is : Thenif the latitudes
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be both of one-denomination, take with the com?
pafles the-fength of the perpendicular or fine
drawnc from the poynt of thelefler latitude : and
fetting onc foote in the poynt of the greater lati-
tude, with theother makea pricke in the perpen-
dicular defcending from ic, thag is, in the fine ther-
of: Take the diftance of this pricke from the for-
mer,madein the diameter : This diftance tranffers
red into the circle(as in thefirft example) wil giue
you the diftance of the places giuen.

As Londonand Hierafalem haueboth northerly
and vnequall laricudes, Hicrufalemslatitude being
oncly 32 degrees. Firft thercfore note in the circle
both their longitudes : the longitude of Zendon
(vis. 22 degrees)as before with B : The longtude
Of Hieynfalem (68 dc“gfccs) note with M. Letthe
perpendicular or the fines of the latitudes of Lox-
denand Hierufalem, E F,and N O be drawne as in
the former examples.Make F P-equall to OF, and

P Qequallgo NO, ThefpaccbetwixtPand Q,

taken with thecompaffes, and then both feete fec
inthecirle (in fuch fortas chefirft example was
fhewed)hall containe betweene them the defired
diftance of Hierufalem from Landen, 38 degrees,
an?‘ab‘oud that Is 724 legues, -which arc 2325
miles. ~ . b .
Butifthelatitudes be of diuers denominations,
(that1s,0ne northetly and the other foutherly)
continue forth the perpendicular (thac crofleth
shediameter,whetin the forefayd prick was made)
tillit be equall to both perpendiculars, thatis,to
" ghe fines of both latitudes. The diftance of the
- end

in thefeaChart,

Y2

ende of this continued perpendicular from the
pricke atorefayd inthe diamcter, taken with the
compafles, and tranflated into the graduated peri-
phery of the circle(as before) will thewe you how

L many
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many degregeyof a great circle are contained be-
tweenc gcg:. il AT~

in the feaChare. -

Y'\ L

>

SSmatter wish'ene txample,fuppofe
ow farre Cuffo in PePn is trom

.- Adonaon lodgitude of Cufcabe 295 degrees,
47" the latifudd 11 Jegrégs fouthefly : Thelorgitpde
v Ofl.o/fm.%sb: re,2¢ degrobs, the latitude g1 de~

/A greesf32 mipmcs.ifrom\bo;ﬁ thele longitudes go- .

S tedjn thecifele with B and R, draw the diamcters,

S el NS efore,B{C,\and § V#gs alfothe perpendicu-
grsor fin

Krequall (O F S, chydiftapee of thofe fines, and.
Y equall 1o 3N ghefine of Cufcoes latitude.
2kc the dlﬁancc'Y\X bexweche the fecte of the

= c ‘rpaﬂcs, and et £r4m Bothip the circumference i
y of the ciget€as in fhe fixft exadpl,o-fall you finde ! !
2, thabeliercare befwixt Londonand Cufioalmedt 97, l

\ Aleptees, of agreatcircld that isJ940 leaguesor "
\ / SSLq‘milcs. ' ’ )
t R

ft)%l: Iaxjfudes E E,-46d T S. Make

NN Itiyou had rather keepe Within-the compafl
N, the c¥§g make the pecpendicular X Z eqya
“Fe, ST, as you di

%Rt s
R >V a)ioss ¢ former
rutes sy & Crobe
the zquiTToé ; a

fines of latitude EF, KL, NO, TS, toftand

perpendicularly creé from theirdiameters otlon- . . '
sgitwde:B (2, D ;M &, VR, and from the plaine @quinotiall, andare the diftances of tli¢ fines of
-elf the AquinaQisiand confequently by the 3 .21, lautude. Thereforeif FiG bemadeaquall to kA
. Ra,5_4.pt a1 Bac, from the lines FA; FL, FO, FS, (whichisaline drawne in the plaine of the zqui-

which lincs arcimaginedso be in the plaine of the noiall from Saint Thomas Tland tothefinc of
o e S uinos Londans Jsisude) EG muft neeses bec axqul 1o
) oo L. the
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theline fubtending the diftance of Londonand S..
Thomas lland by the 2.¢7.Ra. 4. 26.pr.1. Eucl.

Alfo, becaufe all the fines ot latitude ( becing
perpendicular to the fame plaine of the equinotti-
" all)are parallels, by thes. ¢ 21. Ram 6.pr.it. Eucl.
Thercforeby the11. ¢ 2. Ram.or 3§ d.1.Ewc.F Lis
theline fubtending the diftaunce of London and
Cape Blanco. :

Againc,becaufe FP whereto EF is perpendicu-
laris made ¢quall to FO, (the diftance ot the fines
ofLondonand Hierufalem, towhich (diftance)
EF isalfe perpendicular in the globe)and EQ al-
foequall to NO: Therefore FQ being the ditfe-
rence ofthe fines ot Londons and Hierufalems la-
titudes : there muft needs be the fame diftance be-
twixt Pand Q_that there is betweene the toppes
ofthe fines of Hicrufalems and Londons latitudes
inthe globe. .

Lattly FX being equal to FS(the diftance of the
fines ot latitude ot London and Cufco in Perv) &
XZ perpendicular to FX, and zquall to ST the
fine of Culcoes latitude:: as EF is the fine of Lon-
donslatitude and perpendicular to the fame line
XF:EZ (1o which XY isequall by the 6. ¢ 12. ¢ 5
Ram.33.pr. 1. Fcl. YE being equall and paratlel to
XZ muft needesbe equall to a fhreight line exten-
ded within the globe betweene the points of latie
tude of Culco and London..

Now outot this demonftration it were an eafic
matcer(if any lift cake the paines to be fo curious)
tofind out the diftance of any two places arithme.
tically by the do@rine oftriangles,hauing alwates

' two

inthe fea (hart.

two fides giuen which arcthe fines of the comple-
ments of the latitudes of the twoo placesas OP,
FP: LP,FP:RP, FP: AP, FP: rogcther with the
angle nterczpted that 1s the difference of their
longitudes : whereby FA: FO: FL:FS, the diftan-
ces ofthe fines of latitude being found by the 2,3,
4y Copernic. de Triansulis planss, the linzsal{o
fubtending the diffances of the places may moft
calily befoundby the 3. Copernic. de T viang. plan.
For the fquares ofthe diftance of the fines, and of
the difference of the fines of theit latitudes (ifboth
be northerly or boch foutherly) or of the fumme
ot the fines of their latitudes (ifonebe northerly
another foutherly ) are equal!to the fquare of the
line fubtending the ditance of the places s. € 12.
Ram.47, pr.1. Encl,

Withnolefle facilitie alfo by helpe of the for-
mer Tables,and the Canon of Triangles, any tvo
places being given, there may avithmetically and
moft exally be found out , firft, by their longt.
tudes and latitudes, the rumbe, and diftance mea-
furedin the rumbc : fecondly by their diftance,aad
latitudes, the rumbe and diffcrence of longitude::
thirdly, by their rumbe, and latitudes,the diftance
anddiﬁ’crcncc oflongitude:fourthly, by their lon-
gitudes,tumbe,and one latitude,the other latitude
and diftance: fifly,by the rumbe diftance and one
latitude,, the otherlatitude, and the difference of
longitude : orany other nauticall orgeographical
probleme that by the Chart may meechanically be
performed : and the whole Arte of Nauigation a-
rithmcticall (as fome call it) may as cafily be pra-

L &ifcd:
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@ifed : So7as, hading oncly the longitudes and
latitudes ofthe places (by which, and to which
youare to failc) fet downe in a Table, you may by
arithmeticall calculation onely (ifyoulift take the
paincs) without any chartanappe,or globe, thewe
thecourfle and diftance from avie place to other :
and{o giue moft exa& dire@ion for the perfout-
maunceofanwholevoyage toany kaowne place
afsigned,how oft [ocuer you haue trauerfed ot bin
“tofled this way and that way by reafon of fcane,vi-
oleat,or contrasy windes,or aily other occafion. -
But fecing thefict groundes of this Art,that is,
the obfcruations of the lacitudes,, but efpecially of
the courfes at fea,cannot bucbe farre ftom fuch ex-
quifite truech as isto be found in thefe arithmeti-
call operations : howe exa&t foeucr you be in thie
reft of the meanes, you cas look for no mere truth
in conclifian ther fuch as is anfwerablg to the firft
igroundesand principles,out of which the couclu-
fromis gachered, S0 as the Marinerihall nce need
torroublé himabslfeany further herewith, butonly
itoscaft vp thip acsours vpon the chatt ruly made
(dsiefpreis thewd)whichof alother is moft fic &
ready fox-tis ordinarie wle. Now thércforeitindy
‘e duffidiem,. onely o fiewe how the forther Pro-
blemes may méchanically be performed vpon the
nautical} plahifpharebefore deforibed.

.. +Fieft, :By>chédangitudes aind hitades e fboth
plades giuenclibrumbe and diftaace maythis be

fouhid : drawe:paratitks by bouly lethitededertake the
diftance ofchi Sfe parallels : accordhwg to which di-
fance drawea paralld) 1o thexquinotiall, Then
Lo fiom

inthe fea Chart.

from the end af the difference of longitude recko-
ned from the concurfe of the rurubes in the zqui-
no&iall ere& a perpendicular crofsin?.thc faide pa-
rallel: A line drawn by this crefsing from the con-
curle of the rumbes is the fumbe of the two pla-
ces. Now to finde out the diftance , take fo manic
degrecs of thexquinodtiallas thethe difference of
latitude containcth : and guiding one toote of the
compalles in the gquino&tiall, with the othet.foot
carricd parallcl-wile at gquall diftance from she 2-
quinottiall , crofle the rumbe newcly found out:
take the diftaunce of this crofsing from the con:
curfe of the rumbes,and fet both fecte of the Com-
pafles inthe gqunoctiall, for the.degrees intergep-
ted fhew you the diftancedefired. ;. -
Secondly,By thediftance & lautudes(knowing
which place is mere caftwardes; or weftwardes)
the rumb & difference ot longuude s thus.found :
Take with she compalles fo many d&grcqqud o-
putcs of the zquinottiall,as the difference of latis
tude containeth : Accordipgto thatdiftance draw
aparallel to the zquino&ialltake fo many degrees
of the zquino@tall withyour Compafles as-the
diftaoce giuea commerh 1o :thenape fgoic being
fer 1 the concurfc of the simbesn the gquino x
all, with ghg other croffe the parallef aforefyide:
line drawne by tha, crofsing fram theconcurie of
the, fumbes 1n the gquinothall giucth -you the
rumbe defired . J)‘hﬁﬁ»pth Tatitudes heiog noted
n the graduated mepiaiap,therein take their d fle-
ence with the compafles , and guiding one foote
intle quincttigh,  with the other carrigy at gt
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diftance parallel-wife from the zquino&iall,croffe
therumbeof the places : the diftance of that crof-
fing from the meridian (thit commeth from the
common mecting of the rumbes in the ¢quino&i-
all) taken with the compafles, and broughe to the
¢quinoiall, thal hew you the difference of longi-
tude. Oraperpendicular to the ¢quinotiall trom
that crofsing fhal poynt you out therein, the diffe-
rence of longitude,

Thugdly, By che rumb and laritudes (being both
northerly or both foutherly) the diftance and dif-
ference of longitude is thus found : Take the diffe-
- renceof latitudes in the xquino@iall: according to

thatdiftance draw a parallel to the zquino&ial%(as
before)crofsing the tumb of the two places giuen:
takethe diftance of this crofsing from the concurfe
- ofthe rumbes : Then both feete of the compafles
fet in the zquino&iall wil fhew the diftance of the
f laces. The difference ot longitude is found as be-
ore. '

Fourthly, By the longitudes rumbe and one la-
titude (knowing whether it bec the leflet or grea-
ter) to finde the other latitude,and the diftance,do
thus : From the conciirfe of the rumbes in the -
quino&tiall countthe ditference of longitude from
hence ere&t a perpendicular crofsing the rumbe:
thediftance of this ctofsing from the gquino&iall
tranflated into.the graduated meridian ¢ fetting
one footein the knowne latitude, and extendin
theother norchwardes or fouthwardes accordin
asthe vnknowne latitude 1s greater or lefler) mall
fhew youchelatitudedefired, Now to finde the

diftance

Ftholampafle..!
diftance workeas beforein the firft Probleme.
Fiftlly, by therumbe,diffance,and one latitude,
you may find the other lautudeand the difference
oflongitude after this manner: Take the diftance
gen withthe Compafles in the xquino&iall:fer
one foote tn the concurle of the rumbes, and with
the other crofle the rumbe giuen : from this crof-
{tagdrawcaperpendicular to the equino@iall:the
length ofthat perpendicular taken with the Com..
patles and brought into the ¢quino&iall fhal hew
you thedifference of latitude , Thus having both
latitudes giuen,the difference of longitude may al-
fo befound as before Prob. 2,
- Nowein euery onc of thefc problemes thete
may be fome particular cafes wherof fome diuer-
fitic of working may tollow, yet fuch as can breed
but {mall trouble to him that well fhall conceiue
thercalon of that is alteady fet down in thefe fiue
former Problemes: which are efpecially to beap-
pliedto fuch places as arc both on the famefide of
the xquinoétiall, and differ alfo both in longi-
tude & latitude:of which fort is the greateft num-
ber, and in which the greateft vfc, and moft diffi-
culticof working confifteth. To profecute cuery
particulariticat large (whereof fome perhaps lefle
acquainted with the reafon of thefe mathematical
practifes may be defirous) would be now for mee
too long and tgdious.For fome tafte therefore
of the v{e of this nauticall planifphere,
let thus much for this time
buefly fuffice.

M - Errour
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