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latitude.

2 a2 Error of onc whole point,and more many
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S & 3 Errorof a degree and more fometimes,in
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4 gardingthe eccentricitie ofthecie.
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ments moft commonly vfed ammong Mariners:
and confequently error of halfe a degree in the
lace of the Sunne.
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§ Frrorofhalfe a degree, yeaanwhole de-

gree and more many times in the dedlinations ;
% of the principall fixed {tarres,fetforth to be ob- k%
g § ferued by mariners atfea. § %

Detelled andcorretted by oftenand &
diligent obfernasson.
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Totheright Honourable, Georg
Earle of Cumberland, Baron Clifford,
Lord Bromfler, Atton, Vefcie,and Vipont,
Lotd of Weltmerland, and Knight of the
moft noble Order of the a
Garter. :
/7% L ght Honourable, and mry
y) very good Lord, being firft
A induced,by occafion otyour
N Lordfhips imployment of
. % WA me at {ea, to apply my Ma-
‘-1-:} LB thematicall ftudies to the
vle of Nauigation:I thought,thefc firt fruics
of thofemy fea-labours, could no: bee more
iuftlyduetoany , then to your felf : asby
whofe beneficiall hand,chey haue been chicfly
cherithed, togro ve thus farre forwardes to-
wardes their ripeneffe : and to whom the cau-
fes thar moft moued me thus vnfealonably(as
itwere ) to pluck the fame before the time,
thatis, the publifhing of part hereof alreadic
byone : and the ftealing of an other partbya
fecond man , and the daunger of publith-
A2 ing
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ing the whole by thechird, are beft knowne.
For your Lordfhip can witnes ( though
in a greater matter, meaner witneffe mighe
feruc) that not onely apartof chis Booke was
firft et foorth by one : andtharan other part
thercof is more latcly publifhed by another in
his owne name, inhis Mappes of[ the world,
and of Europe: but that the wholealfo was in

oing to the preffe , vnder the name of one of
the skilfulleft Nauigators (as he was by many
reputed ) of our time, and nation, of whome
{omething more then ordinary,out of his ma-
ny experiments, andobferuations atfea, was
(at that time cfpecially, when he was toleaue
hislifc) expeéted to be brought ro light, and
lefe to pofteritie, for their commongood. But
by good happa it was ftayed, comining by the
way into your Lo. hands : whoprefently (by
comparing it with the originall copy thereof,
which [ hadrcferued tomy felf ) knewe it to
be the fame booke wordc for worde, which I
had made, and prefented vnto your L. almoft
feawen ycares before.

Mauing therefore ( as I could for the pre-
fent) made fupply of fuch wants, as werein
that Booke, lPthought it beft to follow your

Lo,

Dedicatorie.
Lo.aduife,rather by publifhing ity fclf, o

acknowledg mine ownopenly, wich all faules,
which quieter time,and more leifure (where-
of I haue fcldome had lefie ffore ) might haue

amended: then cither to haue it by peecemeale

“difmembred,or vniuftly chalenged by fome o-

ther man as bis o wne : and fofete forth to the
view ofall men, much worfe then [ made ir.

Dcfiring cherefor your Lo. to vouchfafe
the fame the fafegarde of your honorable pro-
tection, both againtt thefe, and other iniurics
that may be expeéted of ignorant , or malici-
ous tongues : as not knowing whome better
to flie vnto to be protected, both for your ho-
nourable fauours towardes me , and for your
noble authoritie, ioyned withno leffe skill,
expericnce , and iudgement in thefe matters
belonging vnto Nauigation : I befeech the
Lord of lordes, to increafe your Lo. with all
truc honour , and happineffe in this life : and
after this lifeended, withendleffe bliffe,in the
life that lafteth cuer.

Your Loe. to commandin the Lord.
Edw: Wright,
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j To thc Reader.

He oAt of Nasigation ( as it is cal.

(L /ed) thoughis hath nowbeene infe
(X fome thowfands of yeeres, yet bow far
) itisatthisday , from the perfettion
SORY) whichis andwere to be defired, wee
wosldfiarce beleewe (as a wonder,
) that a thing of 6 grear commoditie,
Ihould no more bee fought into, in fo

many ages 1) butthat, both the Bookes of the learned are ex- -

tant, toteflific, and reafon (approouedby ofvem triall) dooth
Dlainedy biw, that the Principall meanes, and inSbruments thie
At vféthyhane beene thus long fo farve Foms thi perfetlion,
that contrariwife they hawe beene, ‘and are much ) fPained | with
many blots and blemifpes of error,and, imperfellion.

1 Thefeachartthe beft meane the mariner bath to knowe
the courfe from place to place , (s it hath beene hitherto gene-
rakly made ) is fo faslty in the very foundation and groundworke
therebf{that isin the geometricallf 15 of the meridsans,
o paralels, ondrumbes eferibed therein) that hereofthere may
- arife [o groffe ervor,at may canfe the mariner to miffe one two,

Jeathree whole points of the compaffe ( and move (ometimes
o farvenortherly nansgation in findin g the cowr e ffom place
topluce . Whereof it may al's be necefJariy inferved, that fol-
Lowing the divellion af bis chort in luch fort as bhatls beene vfed
Sor finding the diﬂar(r:: of places | he may erre one balf, yea
three qurters and move fometines in thofe northerne partes :
intaking the diftance t9 be trwire srice.gea foure times greaier
“then indeede it is,
2 The Compaffe (the chir)oit inflrnment for keeping the
\ cour e fhewed by the chare) by the variation neglecled, as é]

[ome

inthe conr/es of dimerfe places : and wot rightly vfed hath bred
mwch confufionin manyparts of the chart in {a]:ng out many
placesin  falfe conrfes : which must needs folow when the chart
#s made according to the diveltion fhewed bythe pointes of the
(ompaffe withont abatement or allowance anfiverable to the
variationinewcry place. This may eSfecially bee feene in thofe
places where the variation is greateft , as vponthe coust of Flo-
rida,Nowa Francia,and New found landyohere fome allo feck-
ing to anoyd this inconuenience , hane falleninto an other as ill
orworfe thanthe formeryinmaking a double feale of latitnde.
eAndthus one error as afruitfull mother breeding another and
ene abfurdstic admitted drawing manywith it : st willmanifeft-
by appeare by exall difconr(é ont of thefé groundes;what partly
through the falfe proieltion of the chart , and partly through
negleéting , or ot rightly vfing the variation cf the Ce amp«jfe' )
that it cannot otherwife be but that the ordinary charts are in
many places much like aninextricable labyrinth of error, ont of

owhich it will bevery bard for a wan’eafily to vnwinde bim-

1 |
Hereto accordthe often experiments andufuall practie of
many wel experienced and indscial mariners and feamen of our
time, who confe(le, that in fasling from the weft Indses to the A-
zores, they haue often fullenwith thofe lands , when bytheir
account according tothe chart they fhorld bane beene 150, or
200, leagnes to the Weshwards of them, The like hath beene
Soundin n]ﬁn‘g fromthe eAzores for Ufbent , as I haue alfo
partly feeneinthe lutle experience I haue had at feawhere we
were comne within [ight of that land, when by account of the
ordinary chart we fhouldbaste beene 50, leagues fhort of it.
oAnd as concerningthe courfes fromplice toplace, I hane
obferuedthat fomse of orr masters take awife conrfe innot iru-
Sling tothofé conrfes which are fbewed by their charts, But firfe,
gettng thefelues into the beight or paralel of the [/ac: towhich
they are going : andwithall, knowing affuredly whether they be
more eaStwarder westward than that place; theythemproceed
abwayes

booke,3.chap.
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alwayes heedfully keeping them/elues under that parallel  rift
they comse to the pluce defired. Then w bsch way of [ayling there
£ none indeed more certaine ana n'allible for 1he /lar;ﬁm/mg
of the place aligned : but it huth thisinconwe sence that it ma.
keth the way linger then otherwife st foonld be,sf the Sireighe
conr/e were kept,

Buttnretnrne tothat fromwhen' e we hane alitle digref~
fed, by {he/e experiments and praélsfe of 1he sks'fuile, marie
ners st is manifeft that they themselucs do ofter. find the mper-
fellions of their charts, in fhewing the conrles and d flances of
manie places each from other Whereto we may adioyne the ex.
perience of the beft Hydrographers of onr time | who dayly
making thesr Chares afier the accufiumed manner wirh
fires bt-tined rumbes and degrees of lastude, euerie where
equatl hawe found fuch difficutties inlabouring to bring their
marine de/criptions to fome due corre pondence of trueth in
the courfes, heights and dffances | that tyred herewith in the
fna', they bane holden st for impofssble,to make the chare agree
in allthefe with the globe. Wherein notwithflanaing they erre,
@mn@ng too generall a conclufion inhonl:ing that to bee
[imply impoffible,which cannot be done byucha u;qy o meanes
asthey know and v .

3 The Croffe- fraffe(the principall inflrument,that bath a
Jeabeene moff generally vfed,for obferning the altitudes of the
Sunne,or flarres, theveby o know more affuredly the latitude,
mfd  fo20 examine andreFlifie the account of the conrfe kept
direFionof the Compaffe vpon the chart )if there be not abate-
ment maieanSwerable 1o the eccentricitie of the eye(that is to

the diffanunce wherewith the center or point wherein she fight’

beames concurre withinthe eyé is further backward then the
end of 1 he fuffe ) may thromgh negle€t of this abatement canfe
error i taking the height obfernedto be greater then indeea it
f”b] 10,20,30,min.vea. an whele degree andmore fomtimes,
ifthe height be much, the fiaffe fmall, andthe eccemricitie of
the eye preat,

4 Butboth this flaffe, andall other inflruments (i thongh

nener

tothe R eader.

nener [owellmade andvfed)can doe vs but fmall pleafure, for
ﬁndmg the latitude at fea , if the declination of the Swime or
[arres which we obferue be not al, o knowne.To this endthere.
for there bawe beene made tables of the declinations , both of
the Swane and fixed flarves : Jet [uc b as encn that which bath
beene publikely commended as not differiny from 1r1:61h inany
lace abote one minute( [ meane the regimen: of she Stinne. jet
forth by R.N.} doth norwithflanding d:ffer from trueth) 1 ma-
wie places 10,1 1,or 12 ymnstes. And.s for the fixedflarres,
fearce one of them hath bis declinationtraly fer downe and a-
veeablie to obfermation.Yea enenthe Pole-ftarre ¢ felfthongh
it be better knowne,andmore obferucd by the moft part of fea-
menthen all the veft : andindeed as it monght be vjed (being to
be ob'erued at any time of the myght all the yeare long) misht
Srandthem inas much ftead for finding the Lutitnde as moft of
the reft: yet i the bookes of namigation that are moft common
amoncf} Englfh mariners,the diftance thereof from the Pole is
m.detore 38 minstes more then it fhonld te. No maruasle
thereforesf the msriners complaine ( as I haue heard them
fomctimes )that1bey cannot make theiy obfernations of the lu-
titude by the Sswme andthis (farre to agree.

Neither is theve more trueth to be looked for in the declina-
tions of many other principall fixed farres, publifbed in thofe
bookes.huer. e of them erring from truth one,iwo yea(fome of
them ) three whole deqrees and more as in the treati'e folowing
Poallbehewed.  And thefe errorsin the declinations of the
Sunne and fixed larresnot onelie I, byt alfothe R.W. Sir
Chriftopher Hevdon knighs, and the noble Lord of Kund-
ttrupp, Tycho Brahe,founder of Vraniburg, with ihe gra-
csons Prince Wilham Landtgrau : of Baflia, father of bim
shat now is, hane often fuund ! Ly many anamoft dd;rgmr obfer-
uations.vouth large and exafl inflruments, wherin both minutes
avd half minwtes might be eafily di'cerned.  Notwithflanding,
¥F i [}.ndin deubi heveof, [ wift that be him/elf ol owonld
cl? 1 no leffz coft, time and dibigence, to makg often heedfull
and exact obyern.ition then euber the Prince of Haflia, or

qq 2 Tycho
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TychoBrahe,or at leaft bur as my felf bane dome.
h.m hlem;thar be [l fec to 6t{r£rfm‘tb bis bu:e” ;’e,jm fe
Theff ervors therfore in the Chart,Compalfe Croffe flaffe
and declinations of the 8, unneandflarres,! haue in the trrati/’e'
following labonred o reforme to the vtmoft(yearather beyond
tkevtmoft) of r? poore abilitie, neglefling other /Imﬁe.r]ad
conrfes that might haue beewe more femﬁcinll to mee : which
may argae my goed will to haye prxerdid Ifurther , 1o the 4.
qm.;dmmt of fuch other fautres and imperfeflions as et re-
»m;;:e 'hﬁdtr thofe that aré alveadse fpecsfied, and thar e/pe-
cially int ; s 5 4 i
o {!m wo pomtf!, | that is, mthe conrfes and longitudes of
7 /7'e reforming of the Chart in veducing allplaces from thofe
varying conyfes wherein now they ave fet diwne to the trye po-
fitions they baue each  froms other, b} /Epnrming the variation
§ wherewith they are in the ordinarie Charts for the mofp part
sntermingled) were 4 bufie peece of worke : yet fuck as were
moft worthie,and nece(farie to be labored mas without which
the Cl Ifﬂﬂf mappes, and giobes,or any other Hydrographical,or
Geographicalldeferiptions,canmot be freedfrom many intricate
abfurdities, wherewitly ‘mow they muff needs in manyparts be
peffered:becanfz the courfes and ofitions of places are in them.
[t downe “ theywere obfersed 5 the varying Compafe,withe
out [eparating the variation afteywards, that fo the true coure
fes M:ri, pq[ﬁu’om 3’ places might be knowne, ’
e longitnde alfo wonld weil deferue both labos
0 be éqtb skilfully and bberatly hﬂa)/v:d, for the ﬁndv: ”:’:;’f
of : wherebyst were poffible to bringit 10 that pafle ( flye mo-
tions of the Surne,and Moone , andplaces § i r[e fixed flarres
being verified , whereofthat noble Tycho Brahe affoordesh
great f)ape ) that the induStrions and willing mx'ndefmarim‘r
waought be capable thereof, in fiuch fortythat for the moft part,
whenthe moone andfived farresappeare , hee might bee 46/;
/J;re@' toknow what longitude be is iw (enen at  fea) more truly
then many hase .dam- by their dead reckoning, in  [ayling ont of
the bay of Mexico ro the Azores, o from Newfonnd land to
. : Englend
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d,or almoft from the Azoxesto England . But on land,
'é:;g Z: itude m{gﬂb{b] this meancs be fond , ws exallly as the
latitude hath beene By many obferners at [ea. And fo,0pportse
wities of obfermation with meete. inflruments onfhore not ”,:mg
negletted,(efpecially inlong voyages farre Eaﬂwnrd or /fﬂ-
ward ) many maft notorions errorsim the longitudes of places
swould foone be covrefledwhere with the moff excellent arts Ioj
_(/‘eagmphir,@ Nanigation are verie much Hem:flud.l-'orp ho
that loneth truth, can patiently endure toheare the Maviners
common,and conflant complaint of 1 §0,0r 200.beagues error
i the diffance betweene the bay of Mexico and the “"‘.zorcw
or (that which is yet moft intollerable and monfirons ) of ?_co
leagnes difference inthe diftance betweene Cape Mendofino
#andCape California,ome making that diftance to be 12 or
13 hundred leagnes, where otherswill haue it , and that more
probablie,to benomore then fixe or [enenhundred.

But forafmmch asthe charge, thoug/? not great (to [peake

of Jof prouiding meete meanes for (upplic of thefe wants m the
conrfes and longitudes , bus chieflyin the latter, exceedes the
meane abilitie of the moft part of them that are moft addifled
tothefe ungainfull fudies (Imuft not [y vngratefull, albeit in
thefe dayes they prone moft vnprofitable to their greateft lo-
wers:) Thevefore formypart they are like to reft,asthey are
vntouched, andonely commended vnto a kinde of hope (whe-
ther vaine or 0o I know not) of fome Mecoenas ¢ /engrl: of
munificent [pirit to be rasfed vp,though not to do as that mag-
wificall Tycho inbis Vraniburg , as well by bus owne bigh
veach of wit and learning,as by a Zaumxﬁ://band to bbjf 4_4?;»1::
and followers yet at leaft 1o haue [ome due conficeration, oth of
thefe.and of fuch other wants andimperfetlions as yet remaine
in [o great and excellent an art as this of Nansgation is, that it
mazy hane fome increale, like as Aftroncmie (mtb much ad-
uaunzemeit by TychoBrahe aloneswho for bis deferncd re-
orne cannct be 100 oft namea.

Deaubules ihere is no man{ cofidering that the art of Affrono-

wry which mounteth vp vato the heants doth minifler ud unto

g0 3 th.s
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this of Nasigation, which conrfeth v '
/ on th 7
;ﬁ;{:}re/mx 1 t/._':na/,orllyt pnﬁmzlmt[i ::Z:: :);:: 4;:’;:
: Prrpy(e  not to fandvponsit, nor o i ;
reajons , by records | or 'y the more R’,ﬂﬂdtr e &
y /l ds ’
:I;: ;;:bjé?;zﬂd;; tﬂ/ the [urihift parts of n{/‘:be :/::t”/: m:rz
¢ whole compaffe of the (ame, whereby we
beene made partakers of the moff PPV Ay
rare and richeft c dits
andireafures of the vimeft Indi i
¢ of s, and llande
Z:j té;y bkewi'e hane partscipated with vs (or »";{:;7; WZ::J.
b the m}]ar: wrong)in the moft precions treafures of bu:
by trueth. All which and much mare then can bee though
:{f,;:: ;u: /p;@n,lperfardmed chiefly (next vnder Gods P‘ﬁa"
) 8y the rules and divelions of thusare | wh ;
Zlmd bybow much tke mare excellont, and w;::ng;z,m
undantly profitalie it is.fc much the leffe enghe any notori "
;r ,:-a; to be tolerated therein, and [ fomuch the mcr{ cﬁ'g;’:”;
cme 5t paay concerne ( yeabut i good will on i mayd
? ely,
i:zz : /;op ftnz'm;n;flbgmjelm.m/ut 1t may be h{‘g;!,»:}j:
1tch of perfellion.  Lknow not then ifany one 4,
{:’ :;5:111;';: ;ﬂlmlhnpr;;/e;'mwm on, 10 giyéfth'z Zt”/; f::z:o
miyeth, vwhybe foould for bis labomr {afl 5 ,
z;:in";fzrfnkezf? atall. Yer st mayle, 1/7;:6; 21372;3’
e besng 10 bufie & fault-fnder my jelf . Fo
SPoallfectherr (haris and oth et oo
/ ber inflraments comol)
S long time bene gone for m:r o poch
i ; “nt, [cm
le[mrrcl with pactence endyre i, /2':/: :é:; :::1 P{;ebﬂ”"l
f:{ r,;{ r:t )’v r;a/;m ;1?/” go0d that en'weth bemvp{n , ]r’;“::.
; eattheleaft becayfethe crycys 7 g
bane beene heretofore el chars
. peymedont by otlers,efpecially ¢ !
:23575;7:25_7;' qf wl:.u:/ rmj/‘; pert of I’Jfffi‘ﬂ Ciap]nf:;‘
110’e following ss almcft werde for word
7 bf” mypart defiving vther thar fe u]t: /b’::rlz.{eé:r;:ﬁ:{r i‘
ot e;; me bymy feif and, bibenring muck mere, as fora th‘r)
much betier, and furremore needfl] andprofiable 4 ‘
fanle mender,then a fanlt [nder, ' . oo
Orels Imay (e mnch the more be miflked, Lecanfe in fee-

(’iﬂrl
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king to amend, omewill thin'e [ trke o0 me too much: For
Jome wilt Gay.andof sha'e perappes that haue beene employed
in leaaffiyresallthewr fije lony, that all this e go about 1
more then needs.For they withont all thisado, baue encr pere
formed ther charge with good Juccefle, and arenowtoo olde
to gine eare to thefe mnonations But other [ealarng men, who
ackn-wledge the needbereof.are ahamedperaduenture to re-
ceyue (as st were) either correction from the fchooles,or di-
reltion from the land and there/ore flick not to condemmne } ni
serfivses andall in compari‘on of their munifold experiments.
Others afo as more intifferent for the matter,will hane fling
et at the per on thinking this reformation which 15 profe(fed,
1o [pring ont of other mens fountaines. Which all (becau/e we
are now abont aworke of amendment) muft al'o (of they will
heare reafon) amend their opinions. For the firft which ‘eeme
moft vrrea‘onable,ds not confider being addiét to thefe vnre-
formedinfrumentshow Lke they are vnto thofe anncient mai -
[fersof foippes, whom M. Bourne maketh report of , who not
many yeares fince wedded likewi‘e to their accuftomed viage,
baue macked them that hane v.ed Charts , or (roffe flanes,
ﬁying t/ye] cared not for their fhecpes skinnes, they conld keepe
abetter iccomnt vypona bourd : and them that ob/erued the
Sunmne or ffarres for findin the latitude, they would call lune
foooters,and flarre fbooters, andaske sf they badbitst.  But
marbewhat commeth hereof : for one of thefe viaifters was he
as [takeit , of whom anancient (eaman{ yet bwing as I thinke)
ence tolde me, who hasning wndertaken the charge of conduc-
ting a fhivpe from England to Saimt Michaels{the fir(} of the
Azores) and after lons fecking ot able tofindthat land, for
ame and ‘orraw caft bim'elfe ouerbourd. Wherefore thefe
morz if they confiler it well, have no canle to boaft of (ucceffe
witht skill,but to thanhe Godfor both that s,fur their great
and often gnod havpe and afetie , and for their skill alowere
it maller then indeeditss. For Iwilldsthemnywrong , bat
dofreely graunt and acknowledye, that from any sne place to
other, the conrfe, height and diffannce may be truly et downe
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in the ordinarie Chart , wherein the Rambes ave vight lines,
and the degrees of latitude enery where aquall: and fo by tha
(hartthey m@ [aite truely inongh from hence to Ruflie or 1{-
Tand, or any other place.But if by the way they fhould croffe o-
wer from t?t one tothe other,following the direElion that their
Chart [heweth them,thay cannot but erre agreat deale, either
in conr/e,or diffance,or both, efpeciallyin thofe Norsherly na-
wigations.Why then fhontdthey where there is dannger of wan-
dring,refufe belp of amy that s willing to foewe a better conrfe!
But 1o come vnto thofe that may obieét & do but a&ku agere . in
doing no more then hath beene done alreadie by G erardus
Mercator,in bis vninerfatl mappe many yeares fince : and in
publing fomething already pu lifped by Iodocus Hondius,
in bis greater mappe of the world and of Europe, now of late:
Imuft asnfivere that indeed by occafion of that mappe of Mer-
cator, 7 firft thowght of correcling [o many and, groffe errors
and abjurditics as bereafter are Joewedn the Sea chart,byin-
creafing the diftances of the Parallelsfrom the aquinolliall to=
wards the Poles,in fisch fort , that at enery point of latitude in
the Chart,a part of the Meyidian might ﬁme the fame pro-
portion to the like part of the Parallel thatit bath in the globe.
Bt the way bow this honld be done I learnedneither of Mer-
cator por dny man cls.eAndinthat poynt I'wift 1 had beene as
wife as be in keeping it more charily to my felf For o erhappes
it might hane beene more beneficiall vntome : neither Showld
any man haue bad canfe to thinke at the firit Jfight of the fourth
Chapter of this booke, that all i base there fet downe is flolue
out of one of the forefaidmappes of Iodocus Hondius. -~ Bue
were Ibronght before a Indge,l froutdfor my abfolution, and
Yodocus bés condemnation, make the contrarie to appeare, and
that by bis owne confe(fion in bis letters to me, nm{;o a friend
of mine which I bawe to foewe swrittenin Latine with his owne
band : Tome bis writing in Englify ¢s thws much in effeft.

1 heare that you are fomewhat offended withme,becaufe
1 hane taken thofe fewe things out of your hand-written

i

to the Reader.

it : which alfo T would in no wife doe withoutyour leaue.
For itfomething grudged my confcience, euen to publith
thislitdle, if the ll%;\ncc of places would haue fuffered me
conucniently to fend lettersvnto you. Iwas purpofed to
haue fet this forth vnder your name : but I feared that you
would be difpleafed therewith,becaufe I haue but tudely
and without clegancie tranflated itinto Latine. Trucly I
tolde all my friends plainly that you are the Author there-
ofand I tellthemfo ftill,&c. .- :

Audinhis Ledter to mafler Briggs now profeffor of Geo-
metvie in Grefham College beswriteth thus bei-g twrnedinto
Enghp. 1 haue written to CM. Wright in excyfe of my
felf,] am verie forie thathe is angrie with me for that caufe.
Ipray youlearne of him how he is affeéted towardes me,
and write back vnto me,and excufe me vnto hinas much
asyou can. I would haue publithed his whole booke for
the common good,if | might haue done it withoutbreach
ofmy ﬁithﬁxﬁ promife. Knd farely my confcience grud-

¢d to publith cuen thislictle which 1 haue taken out: but
the profit thereof moued ne,8cc. At Amfferdam from
the figne of the fick Pope.  7he truethis that at his owne
inflant requeft, when he wronght here at London, fome of my
friends alfo procuredb bis flasterie, perfwading me thereto, |
was content to let bim baue this booke for a fewe dayes to per-
/e : be allo affuring me upon bis faith and credit,that he would
not publsfh it, or any part thereof without my knowledge and
confent. But how well andhonefllybe hath performed that
proteftation,grounded vpon faith ¢ credit,the world may now
Jfee: and how thankefull be bath beene to me for that which
bath beene fo profitable andgainfullunte himfelf, asmay ap-
peare by (o common fale of busmappes of the world, and of Eut-
ropc,Kﬁa,Afﬂca,and America, (al which had bene yet vn-
batched, bad be not learnedthe vight wayto lay the' grownd-
worke of them cxt of this booke) Imy [elf know soowel]. ?m

lethim go ashe s - o

Now sf any Poall think it vo be beyrhid s Lund. mans skill to
‘ 1qq find
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find founlts inmatters belongingto the fes-mans art andprofe/-
fion they muft know if they be yet tolearne that one that is but
reafomablic acquainted with Geometrical conceits,may as well,

N if not better thenmoft fea-men know the nature and properties

of the [phxr_iml forme of the earth and _(éa,witb all confequents

and dependannces theresf. By confideration of which, the true -

waderflanding and rea/en of the nauticel plans Pheresr Sea-
chart, mayby b that bath beene but weanely conner,ant in
Muathematicall meditations be bester apprebended.then other=

" wifeit canbythe fea-faring man, though he [pend bis whole

Vife in failing oner all the feas inthe world. The like pay be
faid of the Croffe flaffe.and C. ompaffe.and of the regitaents or
1ables of declination of the Sunne and fixed flarres and of
allothen: principallmeanes and inflruments ferning for nanigas
tionBus it is flraunge to fee,the difference of things that in this
sworlde is made by the difference of hands from whick they are
10 be veceyned, huw(oener the things themfelues be. Ferlet
Hannibals Captaine difconr/e of warlike affaires, beit neser.
o diforderly andont of reafon or feaomyet all for ‘ooth) mnft
needs be of great difcretion andwifdome beccuje be hath band-
led that which be [peaketh of. Bt let Phormio a Philofo-
pher [peake of the fame, at the leaft in the bearing of Hanni-
bal be bis Oration furmfhed ¢ beantsfiedwith neser fo much
reading learning, sudgement and eloguence, yet muft be (there
35 no remsedie )be either a foole or a madman for bis bire.So by
4/l bikelihoode, the cafe will flandwith this poore Treatile of
mine, whichif it had come forth vnto publike view , from cnt
of the bofome {asonce it was like) of amasfter at [ea ,of great
reputed excellencie , it had no donbt then fosind the fanonr,
which.{ie inongh new it foallwant : all winds thenwonld haue
f}vntﬁyﬁlcﬁwg it, into.the pleafanteft hawen of euery mans (at
leqftvpsle.of enery f2a mans\fanowrable entertainment. 1fhall
therefore wiy h theyr. patiesce fet downe the matter asit was,
st none may miifiake atrueth , which is danghter,not onely o of
“sime,but of occafion,as hereby may appeare. It is nor-vwknpwne
10 fompe of good phacewnd reckamng » that one of the skilfulleft
. "o H

naniga-
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“tothe Reader.

nawsgators(as hewas bymany acconnted) of owr sime and Na.
tion,who died i Sir Frauncis Drakes laff voyage , when he
came to that extremitic of fickneffe that he faw there was no_
ther way but one with him, was reportedto base gathered and
bownd togither into a bundell all his nautical notes and obfer-
wuations,and to hane cafd them into the fea.Baut foone afier not-
withflanding that fore[aid report there came more comforsabie
newes 5] a Captamne that was familiarly acquainted and con-
ser[ant with hins in that voyage.and during the whole time of
bis fickene(Je, in whofe armes alfo he: died: who mowing (ome
fpeack wnto bum touching fomething of fir Frauncis Drakes
t(mt might then after bus dearh be looked for 16 be brought 10
/] br,c.oncerning Nasigation: Tufb ( fasth he) for that matter
there is not much to be lookedfor at bis bands , hee b.:d lirtle
skillin that art. Why ? andwill Jowr [elf then do any thing 2
guoth that Captaine. Wherenpon this great nawigator drewe
forth a booke out of bis bofome, and delinered it umto this cap-
saine not long before his death.  This booke was rewed by tZe
Jame (uptaine to the R , Honourable the L. bigh Admirall of
Englund inthe Cales voyage , as bemg mad:f] that famous
Nasigator which bis Lovd[bip alfo(4s st was reparted)thought
00d [bould be perafedand publifped. Thefe nevwes moned lome
expeélation of that beoke : f6 as the vight Honourable , and iy
werse good Lordthe Earle of (¥ um&grland,bmringof it, mu
deﬁ'ra»f; alforobanea fight thereof | andremembred me vato
that (aptaine , as one not infufficient to perv(e andcorre€t 1he
Jame. dndherenvon the booke was brought vnto bis Lord?
at the time andplace appointed at Weftminfler, and was t/;erl',;
alfa delineredvntome,, tobepern/ed and corvelled. Haning
therefor openedt, & beginming alitle to turne ouer the teanes,
to takf' fome generall, view what matter monght be amteme; .
therein :.1 firft efpied a Diagramme; the like whereof I l(;mw'
verie well [ hadmade in a booke of mine.  Andbevewithall I
was the move moned.to fee if there were anymore that I conls
knaw as wellas the former : turning oner therefor two or three
deauesmore,Iprefently efpied anotferbhgrmm alfo where-

e, ry. 2 with
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" with I'was aswell acquainted, aswith the former : for I fosnd

wot onelythe very fame Diagramme,but (that which made me
the more to marsaile for the prefent) folowing alfo in the fame
order as Iwellremembredit dsdinmy tooke. Being thercfor
yet more earnefily flirredvp hereat ;. and wondering whas the
realonmonght be,thas we fhouldthus agree, 1 betooke my [elf
10 the reading of thas booke, Andlooking firft vpon the firft
leafe thereof, and afterwardes inmany other places,l fownd is
exery where to agree with mine , andto be acopie of the fame
booke,worde for worde, which I made and prefented vnto bis
Lovdfbip almoft fenen yeares before , as the next morning it
plaind appeared Both to bis Lordfbip and so the captaine bam+
[elf that browght it, by comparing st in all poynts with the ori-
ginallexemplar of the fame booke, which 11hen broughs vmto
his Lordfbip. - o :
One crime theve remaineth which may [eeme move inff then

the reft, andyet had 1 abmoft forgot it : namely, inthat I bane

. badinthistreaife ne regard ofthe paralinx of the Swnme,both

in making andvfing the table of vhe Sunnes declination . But
the refraltion of the Swume mlq'ﬂgg-bim roappeare higbcr then
be is,may fland awnfiverable for it withowt ervor eafily obfere
wable as fea. Notwithflanding .1 grasnt st to be the exatieff way
(elpecially on land )10 base am/g

vules of this refraltion, (wheveto leyfure and other meedfull
meanes hane not bitherto fernedme ) for as good st 15 to hane
confideration of neyther, as of the paralax onely : and-mo great
matter if both be negleCledat fea, where (inmine opinion) he
guites himfelfe us averie good obferser that foall not in obler-
wing the beight of the Sunne, or flarves erre more then 1wife fo
< much as can arife by negleCt of borh refraltion and paralax 10+
gither.But I feire that whileft 1 tabonr to fatisfie all,] foall of-
[fend fome,as making too long & Preface to fo (mall a volume, I
will therefor baften to an end,onety foewing the fumme of this
treatile : which Ithonght good to offer vnto your view, asa
compendions reprefemtation of alithat [elloweth, and ratherto

Je

deration both of paralax and
_ vefraltion: but firft there was foundby obfernation , certaire

T e fumme of this treatife.

Sfet it apart by it [elf then toincludeit as Iwas purpofed within
this preface, which 1s beyond his bounds alreadie : and there-
fore have Iwill commit the fanonrable reader as my [elf, vrto

the protettion of the Almighise.
(4
) \C - cal,wherein are fet downe the errors of the comman
- Sea cbart withright- linedrumbes and degrees of
latitwde ewery where aquall:then the way to anoyd thefe errors
s geomsetrically demonftrated, and out of this 4T able ss calcw-
lated andthe vfe thereof fhewed, for the true and eafie dini-
ding of the Meridiansinthe ( bart into tewnes of minmtes, or
ftxtlIaru of degrees of latitnde, proportionally increafing to-
wards the Pole.Wheretois adioyned as arifing from thence the
Table of R umbes fbeving by what points of longitude and la-
titude each R umbe is to be éawne from the equinotliall, 1l
on come within a minwte of the pole : with help of which
Table the R umbes may in any Chart,Aappe,or Globe, much
moretruely be defcribed, then by thofe machanicall wayes
long fince publifted by Petrus Nonius, or sately praélifed by
[fome glolzz-makgr.r in England . After this followeth, a moft
plaine and fenfible demonfbration of the difagreement of the
common Sea-chart,and of the agreement of the Globewith the
ehart before deleribed, the v/e of which chart is frewedin the

The fumme ofthe Treatife
following,. :

< He Treatife following containeth fonre princip.ll .
d parts;whereof the firft may be called Hydrographs-

- Chapter next following : where alfo (the longitndes and lati-

todes.of any two pluces being ginen )the way s [et downe how to
find their diftance,mealred cither in the fegment of the rumb,
or inthe archof the great circle intercepted betweene them
both mechanically with raler and compaffe , andmathemati-
col'y by the dofirine of trianglﬂ,wlnre by it ma without much
difficuitic be conceyned,how nwwigation tm'i/:t 0y Avithmetical
calculation onely, be performed without (hart or Globe, onely
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the longisudes and lasitudes of places being knowne.

The fecond principall part.of this Treanfe may be called

Magneticall becanfe st intrenteth of the variation of the Cors-
paflesthewing how the (ame may be found at fea (the latutnde
being ginen) by one obfernation of the Sunnes height and point
of the Compafle wherévpon be is at the fame inflant, before or
after waone toith help of the Globe or eAffrolabe. Which way
of finding the variatian is alfo exemplified with a Table of fuch
obfernatsons as I tooke both as fea and on fhore in the voyage of
the right Honourable the Earle of Cumberland, inthe yeare
1589. Andbecanfe the Globe and Affrolabe are fuch inflrn-
ments,as euery one cannot eafily hane at Sea,l hane alfo fbeved
how(by the Sunnes point of the Compafe,or Magnetical Azi-
snsth;and altitude giuen by obfernation) the vasiation may be
Sound,either mechanically, with ruler and ¢ e.or mathe-
matically by the dotlrine of triangtes, and arithmeticill calcn-
lation.
The thirdpart may be called Geometricall jmreating of the
(roffe faffz , and bewing how fuch errors may be awoyded, as
haue beene commonly committed in the vfé thereof , cither ?
veafon of the paralax,or eccemtricisie of the cie,ar by the height
of the eye abone the water, or 5] the paralax of the Sunne.

" Thefourth and lft part may be called affronomical where-
in my chicf intent was to corelt the ervors that are inthe ordi-
narie Tables of declination cf the Sunme andfixed flarres. To
which endthere is firft fet downe a table of the declination. of .

wery minute of the eclipticke in degrees minwtes & fecondseal- .

culated for the greatef} oblignisic of the Zodiacke as it ssfonnd
by obfernation in this age 23. deg. 30, min. Whereto is ad-
ioywed the yfe theyesf ffr the readie finding of the place of the
Sunne by bis declinasion ginen: or contravswile for finding the
Swnnes declination bis place being firf} knovwe.  eAfter this i
Joewedthe way andmeanes Ivfed fur exall obfernation of the
Sumwes Meridian altisudesswith a table of thofe obfernations,

" forfomreyeares togither, that [o the more certaintie might be

badof the declinations andplaces, and of the whole cour/eand
. : : motion
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motion of the fanne:and tha by comparing togither fo manyob-’
[fernations, the funnes eccentricitic and apogasm might more
,ﬂhndl] be knowne 517 kgﬁawlfdge whereof, the way was layd
open for making the Ephemerides of the funne there [ét downe:
withowt which the regiment of the fnne next folowing (which
Imaycommendas free from ervor obfernable at fea’, and/l;
dome differing one minute from obfernation onland , and for
which principally all the former pames was-onertaken) could
not (6 eafily bawe beene made,Now sfanyfball thinke that moff
of this fonrth part going before this regsment,might hane beene
omitted s being impertinent 10 the vje of mariners,and excee-
ding their capacitie : I aunfwere , that it was not my purpofe,
nesther cowld limall places , applie my felf to the moft part of
Seamens capacity:knowing many that would not be content with

this regiment alone,but that defired more to know the rootfrom .-

whence thisfruit grew : whofe defive I'was alfo willing to fatif
Sieas Iconldfor the prefens, basing feldome had amore incon +
wenient feafon for fuch a [m-pafe.T benfollowerh & table of 32
principall fixedfRarres abont the equinoftial , that hawe beene
mcf} commonly knowne,and obferued by feamenwith their de-
clinations correlled: and another table of as manj more of the
wotableft flarres abomt the Pole is thereto annexedwith their
diffances from the pole corveied ulfo,cs verified by diligent 0b.
[ernation onland. T thefe is added atable of the funnes right
afcenfions(refoluedinto hores ¢ minutes )for euery day of the
reare with the vfe therof for finding atwhkat houre any of tho
Jarres commeth s 1he Meridian at any tinse of the yeare : that
bereby the mariver might know as all timses,when t'be) come to
the meridian.@ (0 the cafilier learne'ts kwow e obferue them.
Lafily, I thonght st not impertinent to adioyne to this treatife,
that which gane shefirf occafion of writing the fame,that 15 the
right honorable the € arle of Cumberlind bis voyage o the A -
zores performedin the yeare 1589.wherein bis Lo.sooke the
towne andplatforme of Fayall. And(fot further fatssfaction
inencry one of the[eparticulars,Ireferre the friendly reader
10the treatife st felfe now folowing.
Farewell.

N
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is tWice gresedr than ihidecdc ifThouldMee; antf that
beaufc the meridian fs dotbje to thar paralell; and
{o in all ther eft, the proportion of thelength to the
breadth (hall be greater than the trueth, in the fame
© proportion,w frerewity diemeridian exccedeth the
pavaleil.” 7 N ST

As for example : 1nthe common [ea Charr, the

proportion of the lengeh of Friefland,tothe bredth

Error in find:
ingoutthe i
ference of lon
gitude by the
common fca

Chare,

therot, is two-fold grearer than in the globe (which
feweth the tru¢ proportidn of the leagth to the
breadth) becaufe the meridian is double to the pa-
ralell of that Iland. Inthe Hands of Groenlant and
Groclant, the length to the bredch hath afoure-fold
grcatcrproportion in the common Martncrs chart,
than it bath in the globe; becaufe the meridian s
fourefolde greatcr than the paralell of thofe places.

2 Theway to findeout the difference of longi-
tude, by the common ica Chart, 1s tfuc at the ®qui-
no@tiall onely and neare about the fame may bee v-
{ed without fenfible erraur : becaufe there only the
meridian and paralell are equall. Buton thisfide or

. beyond the requinoctiall there is errour committed

proportionally to the difference of the meridian, &

patalell , thatis, the difference of longitude found
out by the Charte hath thefame proportion to the
truc difference of longitude,tbat tac paralcll hath to
the meridian. v :

As for example : at the paralel of 60 degrees in
the commen mariners Chait (wherein the degrees
of the meridians, and paralcls are equall)admit BD
be two places bearing cach from other fouthweaft
and northeatt differing in latitude fo much asis ti:c

arke

in'theSea Chart.

adkeof the meridian B C, which for example ake

we will fuppofe to be onc degrec, therefore by the

ordinarye Chartes North -
the difference of ' '

Longitude C D, A

fhal be bkwifeone

degree : butyetin

tructh, bicaufc the . B

meridid is double

tothagiparalcl,and .§
confequently,ade- £

grecof the meridi- X

an double o ade-
gree of that para-
fidflf’ therefore B -
iffering a degree out
in latitu%c frox% D . South,
fhould be placed twice fo farre from C, thatisat A,
foas A B C may becall counted but for one de-
gree ofthe meridian,  and o bee equalltotwo de-
grees of the paralel, whereof houlde followe thacE
C fhould be the difference of longitude,that is,two
degrecs, as the truethisin the globe, whereas the
common Mariners Chatt fheweth the difference of
longitude to bee but halfe fo much . And yetnot-
withftanding ifyou go nearcr to the poles,you fhal
crre by their Charta great deale more, euenas the
proportion of the meridian to the paralel increafeth
more and more.

_Butthis errour in hewing the difference of lon-
gitude , fhall yet further appeare by this cxamplc of
Petrus Nonjus, : E

B: In
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In the Mariners Charg,che diftabce beowixe EiT--
bone and Tercara, isferdownetobe 26x. Spanifly
leagues (whereof 17 and one halfc make adegree of
the Equinctial or ofany of the greatett Circies)for
fo mfich-the Marinersdoc-finde that diftanceo be;
notonclyby eftimatton of the veay tharthie firppes
maketli, wheo they fayle from Eaft to Welt tathat
Iland, but by another account which is mueh more
certaine, and thatis this. Iu Gyling from Lisbone
to Madera, they keeps their coilrle foucliveeft; . and
from this [land to Tercara, they filenorchwett,
Now becanfe Lisbone-8¢ Tervera haue both atmoft
the fame latitude of y 9.degrees-and in failing £ 5 the
northeaft to fouthweltand likewife from foutheatt
to norghweft, you alter _:bclongitudc as much as
the latitude (becaufe shatin both thofe courfes the
angle that the way of the fhip maketh with the me-
ridian,is equall to balfea rightzngle: and the Iland.
of Madera hathalmoft 31 degrees and an halfe of la-
titude. wowardes the roreh, o that the difference of
thelatjtudes of Lisbone and Madera, as alfo of Ma-
dera and Terceraisabout 7. degrees and 1) There-
fore thediflerence of the longitudes of Lisbone and
Madera, & likewife of Madera & Tercera fhal be
& ; of the fame degreesof the meridian both which

#dded together make the whole difference of longi-
“wide-betwixt Lisbone and Tercara,to be 15 degrees

ofthe meridian, which are equall tp262,and onc
halfe Spanith leaguses. But in the paralel that pafeth
by the 39 degree of latitude, wheren (almoft) Lif-
bone and Tercraare fitvatc,there are more degrees
in the fame fpace, according to that proportion

whcre-

- inthe SeaChart.. -

wherewith themeridian is greater than that paralel.
Therefore the truedifference of longitudebetwixe
Lisbone and Tercara, thatis, the arke of the paralcl
or Equino&hall contained beewixt the meridians of
thofe places fhall thus be found out. .

Ir1s arulein Geometric, that the diameters and
peripheries , and confequently the femidiameters,
and like arkes of circles hauethe fame proportion,

Alfo it is manifeft thac chefine of the comples
meut of the diltaunce of any paralell from che Equis
no&iall1s the femidiameter of the fameparaléll.

Now thediftanceof the paralcl of Lisbone and
Tercara from the Equino&iall isabour 39 degrecs,
the complement wherof is st degrees: whafe finc is
777 whichisthe femdiameter of the forcfaid para-
lIel, in fuch pares whereotthe whole fine containeth
1000, which isthe femidiameter of the meridian.
Therfore by the rule of proportion inuerfed,if262.
Spanifh leagucs make 15, degrees in the meridian,
whofe femidiameter is 1000.parts.then in the para-
lcl whofe femidiameter is 77 7. of the fame partes,
they thal maker g degrees, 8¢ 327 parts of one degree.
that is,18 min. & litle morc : which(if ic be true that
the courfe fram Lisbone to Madera 1s fouthweft, &
fromMadera to Tercara norchweft:8 that the laci-
tude of Madera is 3r.deg.30.min,and the lasitude of
Lisbone and Tercgra 39 deg.) (tal be the difference
otlongitude betwixt Lisbone & Tercgra. Whereas
Ortelius & Mercator tolowing as it feemeth the sra-
rine Chartes without corre&tion 1 their vniuerfalk
Maps,make them to differ in longitude fcarce 15.de-
grees of their paralell, as if it were equall to the E-
quigo&iall, B3 3 More-



A deteltion of Erors
Eronsinthe ! '3 ;-Moreouer,they are deceiued not encly in the
lying & bea- fituatioh of many places, which.the marine Chart
onchoma.  fheweth tabe vader the Gme Meridian: but alfo in
noherinthe - the lying, orbearing of other places each from o-
Chana™ ™ ther. For the Meridian is a certaine rule of thepo<
fitions of places. It therefore errour fhall be com-
mitted inthe fituation of the Meridian, there muft
needes be errout in the inclinations of the other
sumbes, péintes ot lines 'of the. Compafle, And
theréfore not eucry.inclination, or refpe@iue pofi-
tion df place to place,which 15 fet downin'the ma-
rine Chart;is to be taken for true : but that pofitien
orinclination oncly , by which fome haue fayled
from the onc placctothe other. This ‘may ba{eene
in faylingto India. ‘For the marine Chart placeth
that promontory of Africa,called thepromontory
of 3, pointes,being in latitude towards the North,
4.degrees and onc halfc, and the Ilanids! of Triftan
acugna (which haue 36.degrees of Southernelati-
tude, vader the felfe fame Meridian : Alfo the ma-
rine Charte flieweth the diftance betweene thefe 1-
lands and the promontory of Good Hope,to be al-
moft 400.leagues: both which notwithftanding
cannot ftand together. Forif all the hore frd the
promontory of 3.pointes vnto the promontory of
Good Hope berightly defcribed, and the promon-
tory.of 3.pointes allo lic vnder the fame Meridian
with thele Ilands : it muft needes be that the fore-,
faid diftance is much lefle : Butif it be not lefle, it
. cannot be that they fhould haue the fame Meridiin
g with the promontory of 3.pointes,but muft needs
~ be morc to the Weftward. Heereof it commeth
- . ) o that

inthe Sea (hart.

that the Matriners arc very oft deceiued, whé they
goe from one place to another, following that di-
re&ion which the fea Chart theweth them. Which

iplace when they find not by that coutfe, they think

ithat the caufe of that errour is erther fome (wifie
currentof the Sea,that carricth them another way:
orclfc the declination of the poles of the Loade-
ftoue, from the true poles of rﬁc world : although
( perchaunce ) they erred onely , forthat becaufe

_sheyknew norhowahofe places did beare onc 15

another. - - _ N
4 Neytheraretheyoncly deceiued in that, be- m";":; ;f;a::‘

caufe chey thinke that the fea Chart can thew the fi- ouc of the 5.

tuations of all places :but alfo becaufe that when ™5 f‘; Crac

they will tranflage the fea coaftesout of the Chars ™€

into the Globe, they doe it, hauing refpeéte oncly

to the numbers of the degrees of longitude and la-

titudefound therein, and no otherw ife then when

theyfetin che fixed ftarres inco aceleftiall globe.So

itcommeth to pafle, that not onely thofe errours

arecommitted, which doe neceflarily avife out of

thecommon fea Charte : but other errours alfo,

which might be auoyded, if they firft trned into

degrecs, thole diftances of Longitude which they

haue truely knowne, and then followed theLou-

gitudes and latitudes ot places. ) _

s Inmewingthe diftances of places, there is as E‘:’v‘v’i“;g’:‘hc
greaterrour committed, as in any of the former. ditancesof
Forexample: If you imagine 2.thippes tobee vn- Ezl;::\::):t?;
der the Equinoéuall 100, lcagues alunder, andthat ¢y 0"
each of them fhould fayle from thence due North
ot South vader his Meridian, vatill they come lto

the
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the paralelf'of .60.degrees latitude : they fhould be
there butonely so.leagues diftant , becaufeat thae
paralell the Meridians are diftanc but halfe fo much
onc from anothet,as they were at the Equino&iall;
as it may moft manifefily appeare by the globe:and
yct the Charte will thewe, ‘that thofe two fhippes
Eaue the felfe fanie diftance of 100.lcagues, being
¥nder the 60.paralell,that they had betore, becing
vnder the Equinoéiall, T T

6 There1s yetanother error remaining(tiongh
all the former were auoyded) which arifeth hereof,
becaufe that by the dire&ion of the Compaflc they
bend, and turne the thippe,, in fuch foste, that they
canflraine it alwayes to make the ame angles wich
the Meridian.: As when they fayle from Vihent to
to Cape Ralo, both Iying vnder the fame paralel,
they guide the fhippe in fuch forte, that it maketh
alwayesright anglés with the Mendian, & {o bol-
ding on theif courfe due Weft, they keepe them-

felues) alwaies vnder the fame paralell 5 whereas

notwithftanding, there isa more certaine coutfe,
whereby they may goe from onc place to another,
withoyt thatlofle o way, which they muft needs
makechackeepe thélelucs alwaies voder the famé
paralell. :

There is moreouer ariother commoditic in this
kindc of failing, that we may findc euery day by a
more certajne accompt whae way w e have madc,
and know in what placeweare.

But this way is not to bee defined by any of the
defler circles, bur by a greai Circle which is to bee
drawne by thofe two places ¢ and thearke of that

great

in the Sea Chart.

great Circle conteined betwixte the fame placesis

lefle than the arke of the paralell which lyeth be-

tweene them, as may bee concluded by an cuident

and neceflary reafon cut of the principles of Geo-

metric : much likeas a ftrasght line is thorter then a
crooked, both beeing extended betweene the (ame
prickes. Therctore this commoditic is alfo Lcre-

unto adioyned, thatin fayhug by a great Circle, the
way is move fhort, and compendious. But he that

enteteth into this cour(cof fayling, muft knowe,

that hee mult chaunge the pointe of the Compafie

( whereupon he guideth the fhippe)not once oucly,

but very often: and that becaufe of the variable,and

inconftant inequalitic of the angles, which that
great Circle maketh with cuery new Meridian. Ot
which angles the inuention iudeede (by the Chart
cfpecially ) is very fubtile, and confifteth hercin(to
wit) inknowing how much fuch kinde of angles
doc decreafc, or increafe as the fhip goeth forwards.
Andhethat fo (hapeth. his coutfe,gocth the ftraighe
& neareft way, Otherwife it cannot be that aman
fhould keepea ftraight courfe,if he fhal continually
follow oneand the fame point,or line of the Com-.
pafle, ¢ excepthee fayle vinder a Meridian, ot vnder
the Equino&iall line :) but hee muft chaunge the
poynte of the Compafle fo often as that ftraight
courfe fhall feeme to require.

And therefore it cannot bee by 'any meancs that
the Marrincrs, when they goe perpetually towards
the fame part of the world, keeping the fame angle
of pofition in'refpe&t of the Meridian, or the fame
point of the Compaflc; fhould goe the Morteft and
neareft way. - C This
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' Thiskind-of Gyling vndera great Citcle ; is of
cfpeciall vicin . our northerne Nauigations, fer the
«wlcouery of the northealt ot northweft paffage -
which as it may moft cafily be performed by help of
ao.hydrographicall globe , with the helifphari.
call lines drawne thereupon : fo for thé, thatlift not
be troubled with the comberfom catriage & charge
ofthe globe, it may be done (ina manner) with
no lefle facilitte by a nauticall planifphare , made
after the proiedtion of Gemsma Frifias his aftrolabe,
wherof morehereafterwhen God fhal giue leifure.

. There be fome alfo that kold it for erroncous, thac
thetumbes in the mariners Chart fhou)de bee ex~
prefled by right lines,and confequently that the me-

fended: which ridians fhouldcbee parallelles;, or equidiftant euery,
feme hold for whete; which becaule it is but barcly affirmed; and

Xxfoncous,

the contrary may bee prooued;, 2s-well as that cach
rumbe except the rumbe of North and South ma-
keth equall angles with euery meridian : we hold jt
not onely as true; butalfo as moft meere and com-

moadious for the Mariners common vie, that the
meridians inshe fea Chare fheuld be cuery where ¢-

quidiftanteach from other, and confequently that

the rumbesithould be ftsaighe lines for thele caufes.
- Firbecauflethernmbes or pointes of the Com-
pafle may:to molk aufly beg drawnein the nauricall
Planifphzre; egcly by a ftreightruler. For feeing
thatany oneand the fame rumbe (fauing onely the

rumbe ot -North and South, which isall one with
the Meridian) makethalway es equall angles with

cuerymeridian, without cither fenfible, numerable,

or nienfurable, though nog without inwlligible, cr-

. . .four

inthe Sea Chart.

rour (forindeede thofc angles areleffe and lefleas
they come nearcr to the pole,much like as.the angle
of alitdle femicircle is leffe then the angleot a g ca-
ter femicircle) all the rumbes muft needs be frrcight
lines;if the meridians be xquidiftant and right lines
by the 27 and 28.prop.t Exclid.,

Secoudly the relpetiue fituation of any place to

‘other inthe Chart ( which they commonly call the

lying or bearing of onc place from another accor-
ding to the pointes of the Compaffe) may moft ca-
fily be knowne by the nauticall Plauifphare with
right lined rumbes and gquidiftant meridians. For
that rumbe from which botk places are zquidiftant
fheweth howe thofe two places lye or beare one fid
another.

And for thefe two caufes of o grear facilitie,
both in the making,8¢ vfing of the mariners Chart
with equidiftant meridians, & ftreight-lined rum-
bes, it ought to be preferred beforcany otherinftru-
ment heretofore publithed to thatende for the com-
mon vic of the manner, at fea clpecially. And
though the globebecommended by fome as moft
ablolute & perfect for all courfes 8¢ climates what-
focuer: yet for the chargeablences thereof, trouble-
fome cartiage, ftowage and tedious vfage forthe
molt part in nauigation,following any othcr courfe
faue Eaft or Weft, North or South: it will for the
molt part be found vnmeete and comberfome, and
nothing fo fit and ready for the mariners common
vieat feaas the nauticall planifphaere truely made,

Ca Hopye
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Howtheformer evvors may be ausyded,
Chap. 11,

Hefeerrors notwithftanding they
||haue beene much complained of

7y | |RRNM Dy diuctfe, as namely by Marsi
] \/}\/ y Cly Oy Martsme

# (| ICortefe in hus third booke , and fe-
i) Wlicond chapter of the Arte of Naui-
(0P =88 pation, but fpecially by Petyus No-
mius 10 bis fccond booke of Geometricall obferuati-
ons,tulesand inflruments : And although Gerar-
Aws Mercater in his voiuerfall Mappe of the worlde
feemeth to correct them,by making the diftances of
the paralels greater and greater cowardes the poles:
yet nonc of them teacheth any certaine way how to
amend fuch groffe faults, whereby the poore Mari-
ner may be deceived many tmes an whole point of
the Compafle, yeafometimes two or three poyats
and mote , iniudging by his ordinary Chart howe
-one place beareth from another: efpecially if he faile
farre northwards, or fouthwards, whereby we may
cafily ghefle, how indire& a courfe he hall make ro
come to the defired hauen , that thall follow fo falfe
and erroncous dirc€tion with great danger ( atthe
_ lol:aﬁ) many times to loofe thippe.goades, liues and
all, '

The fountaineof all the errours aforefaide (the
laft onely excepted ) is in the very foundation and
groundworke of the Mariners Charte,that is,inthe
 beft Geomeuicall lineaments thereof : namely,be-
caufe

intheSea Chart.

caufe the meridians are notrightly diuided, (the di-
uifions being euery where cquall:) nor the paralells
rightly drawne (hauing in al places the fame diftan-
ces cache from other that the meridians haue at the
Equinoiall : ) Whereas the fpaces betwixt the pa-
talels fhuld increafe more and mote as you go from
the Equino&iall towards either of the poles,which
Martin Cortefeal{o noteth in his 3 booke & 2 chap-
ter ofthe Art of Nauigation. But he omicteth that

- whercin all the difficultie lieth, thar is, how much,

orin what proportion thofe fpaces fhould increafc.
Which,that it may the better be perceiued,I cthinke
itnot vameete firft to thew by what kinde of pro-
icCtion (ot extenfion rather)the nautical planifphere
may not vofitly be conceiued to bee geometrically
madeafter this maner.

Suppofea fphericall fuperficies with meridians,

Faralcls,rumbes,and the whole hydrographical! de-

{cription drawne thereupon to bee inferibed intoa

-concaue cylinder, their axes aorecing in one.
4 ji4

+ Let this fphericall fuperficics fwel like a bladder,
(whiles it is in blowing) equally alwayes in cucric
part thereof (that is as much in longitadeas in lati-
wude) till icapply, and 1oyne it felfe (round abour,
and allalonglt alfo towardes either pole) vntothe
concaue fuperficies of the cylinder : each paralel vp-
onthis fphericall fuperficies increafing fuccefsiucly
from the equinottiall towardes eyther pole, vnul it
come to bee of equall diameter withthe cylinder,
and confequently the meridians ftil widening them
{elues, til they come to be fo far diftant euery where
ech from other as they are at the Equino&iall, Thus

C3 it




e corretlion of Errors
itmay nioft eafilylbe vnderftoode, how a fphericall
fuperficics may (by extention,be madea cylindrical,
and conlequently a plaine. paralellclogram fuperfi-
‘cics; becaulethe luperficics of a cylinder is nothing
«cte but a-plaine pyrailelogramme wownd about
two equallequidiftant circles that have one com-
mon axeee peipendicularvpon the centers of them
both, and the peripheries of-cach of them equali to
the length.of the parallclogramme as the dwtance
beewixu thofecircles , or heiglit of the cylinder i
equall to the breadeh thereot. Soas the nauticall

planifphgre may be defined to be nothing eliebura’

paraliclogramme made of the {phacricall fspetficies
‘ot an Hydrographicall glebe infcribed into a-con-

Thedehinini. Sauccylinder, both their axes concurring in one; &
onof thenau- the {phzricall fuperficies fwelling 1n euery parte-

ticall plani-
fphzre.

quaily in longitude and latitude,til cuery one of the
pacalels therupon be inferibed into the cylinder(ech
paralel growingas gret as thie equino&ual:)or til the
wholedpherical fuperficies, touch and apply it felfe
eucry whereto theconcauitie of thecylinder.
In this.nautical planilphere thus conceiued to be
made, al.places muft necdes bee fituate in the fame
longitudes, latitudes, and dire&ions or courfes, and
vpon the lame meridians, paralels and rumbes that
they were inthe globe, becaulc that at euery poyne
betweene the Equinogtial and the pole,wee vndet-
ftand the fphztical {uperficies. whereof this plani-
fphare is conceiued tobe made, to fvel equally as
much.in longitudeas in latitude (tilitioync it felfe
voto the coucauitic of thic cylinder,fo as heereby nc
part thercof isany way diftorted or difplaced outh o
: it
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his true and natural fituation vpon his meridian,pa:
alel,or rumbe, but only dilated 8¢ enlarged che me-
idians, alfo paralcls, and rumbs dilating and enlar-

sing themfelues likewile, at eucry point of latitude

athe fame proportion.

* Now thenlet vs diligently confider of the Geo-
actricall lineaments, thatis, the meridians, rumbs,

nd paralels of this imaginary nauticall planifphgre,
hatwemay in like maner exprefle the famein the
nariners Chart. For {o vndoubtedly we thall haue

herein a truc hydrographicall defcription of al pla-
:es, intheirlongitudes, latitudes , and directions,
or refpe&iue fituations each from other according
tothepoints of the Compafle inall things correl-
pondent to theglobe, without eyther fenfible, or
explicable errour.

Firft therefore in this planifphere;becaufe the pa-
ralels are cuery where equall ech to other (for cuery
oncofthemis equal to the Equino&ial or circum-
feréce of the circumfcribing cylinder) the metidians
alfo muft needs'be paralel & firaighe lines: 8 confe-
queotly the rumbs(making equal angles with eucry
meridian) muft likewifeb.: ftreighe lines.

Secondly,bicaufe the [pherical fuperficies whercof
this planifphgre is corceiued tobemade, fwelicth
in cuery parc thereof equally,thar is, as much in lac'-
tude,as in longitude,til it apply it (elfe round about,
tothe concauitic of the cylinder: therefore at cueric
poiotof lstitade in this planffphere,a part of the me
ridian, kepeth the fame proportion to the like part
ofthe paralel,that the like parts of the meridian,and
paralell haue each to other in the globe,without ex-
plicable error, Now

29.Prop 1.
Euclid 17.
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Nowe becaufe like partes of wholes keepe the
fame proportion that their wholes haue,thercfore
thelike partes of any paralell, and meridian of the
globe hauc the fame propottion that the fame para-
lcll and meridian haue, ,

For example fake, asthe meridian is double to
the paralell of 60, degrees, foadegree of the me-
ridian is double to a degree of that paralell, or am:-
nute to aminute &c.and what proportion the para-
lell hath to the meridian, the ame proportion haud
their :diamcters and femidiameters cach to other.
Papp.lsa1.8 26.18.c.0.e.15, Ramsi.

But the fincof thejcomplement of the paralels

latitude, or diftance from the equino&iall,, is the fe-
midiameter of the paralcll.

. -k

I

As here you fee, a¢ thefine of 4b the comple

mentof 4 f thelatitude or diftance of the paralell

abcd, from the Equino&iall, is the femidiameter,
of the fame paralell abcd.,

And as the femidiameter of the meridian(or th

- I

- intheSea Chart.

whole fine (isto the femidiameter of the parallel,
dois the{Secans, or Hypotenefaot the parallcls lati-
tude(or of the parallels diftance from the zqui-
noétiall)to thefemidiameter ot the meridian, orto
the whole fine; as fk (thatis) s k,t0 4 ¢ (that
is)gkifoisik, to kf.

Therefor in his nauticall planifphere, the femi-
diameter of cach parallel being zquall to the femi-
diameter ofthezquinodtiall (that is) to the whole
finesthe parts of the meridian at euery poynt ot la-
titude muft needs increafe with the fame proporti-
on wherewiththe Secantes or hypotenulz of the
arke,intercepted beeweene thofepointes of latitude
and the zquino&iall do increafe.

" Now then wee haue an eafie way layde open for
the making of a table (by help of the Canon of
Triangles) whereby the meridians of the Mariaers
Chart may maft cafily and truely be diuided into
spares, in duc proportion from the zquinoiall to-
wards either pole. ’

For (luppofing each diftance of cach poynt of
Jatimde, or of cach parallel from other, to containe
o many parts as the Sgcans of the latitude of cach
poyst or parallel containeth) by perpetuall addici-
on of the Secantes anfwerable to the latitudes of
cach point orparetlel voto the fumme compounded
of all the former fecantes , beginning with che fe-
cansof the ficft parallels latitude,and thereto adding
the fecans of the fecond parallcls latitude, and to the
fumme of both thele adioyning the fecansof the
third parallels latitude, & fo forth inall thereft, we
may makea table which fhall fhew the fe@ions and

. D points
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points of laticude in the meridians of the nautical
planifphgre: by which fe&ions, the parallels arc to
be drawne. '

As inthe wable following, we make the diftance
of cach parallcl from other, tobe one minute: and
Wec fuppofe the fpacc betweene any two parellels
cachnexttootherin the planifphare to containe fo
Many parts as the fecans anfwerable to the diftance
of the turtheft of thole parallels fr5 the xquino&i-
al; and fo by petpetuall addition of the fecans of
€a:h minute tothe fumme compounded of all the
former fecantes I makethe whole table, As for ex-
ample, the decans of ene minuteisio, 0oo,ceo.
which alfo heweth the fe&ion of oneminute of
the miridian from the zquino&iall in the nauticall
planifphzre. Whereunto adde the fecans of 2. mi-
nutes,that is 10,000,002, the fime is 20,000,002
whichfheweth the fe&ion of the fccond minute of
the meridian froni the zquino@ial in the plani-
fpbere: to this fumme adde the fecans of 3.minutes,
which i510,000,004, the fumme will be 30, 000,
006. which fheweth the fc&ion of thethird min.
of the meridian trom the 2quino@ial : and fo forth
in all chereft : fauing that in this table wee baue of
purpofc omitted in cuery fecans the 3 firft ciphers
oexttheright hand : not onely for the eafier,but al-
fo for the truer making of the table, becaufe that in-
deedeateuery poynt of latitide,a min. of the me-
ridian in this nauticall planifphare, hath fomewhat
lefle propartion to a minute of the paralleladioy-
ning towardes the zquino&ial, then the fecans of
that parallels latitude hath to the whole finc, Butin

. this
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thistableit was thought fufficient to vie fuch ex-
a@neflc as that thereby (indrawing the lincaments
ofthe nauticall planifph¢re) fenfible ercour mighe
beauoyded.He thatlifteth to be more precife may
make the like table ro decades or tennes ot feconds
out of Teachimus Rhaeticus his Camon magnas triamn-
wlorum. Notwuhﬁanz'ling the Geometrician that
efireth exa& trueth, cdnnot be (o fatisfied neither,
for whofc fake and furcher fatisfa&ion, I thoughtic
not vamecte to adioyne alfo this Geomerricall con-
ceit of diuiding a meridian of she-nauticall plani-
fphgre. :
~.. Letthe zquino&iall anda meridian be drawne.
ypona Globe: Let the meridian (diuided into de-
ces,minutes,feconds, 8c.) roule vpon a ftreighe
ine beginning at the zquino&ial, the Globe fwel-
ling in {uch fort as the femidiameter thereof may be
alwayes ¢quall to the fecans ofthe angle, ot arch
contcined betweene the gquinotial and femidia-
meter infifting acright angles vpon the forefayde
ftreighe line : The degrees min. fec.8¢<c. of the meri-
did notedin the ftreight line as they come to touch
the fame, arethedimfions of the meridian in the
nauticall planifphere. Andthis conceit ofdiuiding
the meridian of the nauticall plani{phere may fa-
tisfic the cucious exa&tnefle of the Geometrician :
but for mechanicall vfe,the table before mencioned
which hereafter followeth may fuffice.

D2
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- Till the Printer hadthus farve proceeded, Ivys pur-
Pofedtohasepnblified the whole T able before memcie-
nedyinfuch (o1t as 1had made it [uppofing a Meridisn
of the naticall Planifphare tobe dinided, beginming at
theaquinoitial)into fuch parts Wwhereof a minute of the
aquinoltial containeth 10, 000. and fetting downe by
which of tl;efe parts eucrie minute of latitude is to be
rawse till you come within amivate ofthe Pole.
Mt vpon further adujce it was thoupht wore mieet to
abridge the [ame as followeth to enucry tenth minute &
to cut gff throughout the T able the thy e firft figuresto-

warcs the richt hand, meaning neot at this time to trou -

ble thee with mare then monght be of »fz , for the true
dinjding of the Meridianinthe Sea Chart isto degrees;
and fixt parts of adegree, witheut fenfible ersor which
may be (wfficient for the greateft [ort of SesCharts op
M aps.that hitherto hase beene commenly vfed. -

T bt T able % dimdedint e ta columnes yoheroaf the
Jeft contaimethidegrees, undsennssof mimutes, of the
Meridian of the nauticall plani[phave, beginning at the
#q%notial T he fecond columme cont aineth aqual payts
o''the fame Merediun , beginning libspifets bewumm.
bredfromthe equivoitisl (of w hparts ew sy minnte
of the aquinottizl is vadesffobdeto'cont simiaa, ) and
boeweth howmany of thefi parts ave anfwerable tp any
acgree or Decade of minutes of latitude inthe wautical]
Piansfpheresr SeaCharg.:+ . " ..

Sy

Thevichereof fallowethafeer the Table.

ATablefor the true diniding

11 Col] 2 (il. 1. Col.| 2. Col. LGl 2 (ol
De; Ay : /)c?M/]__ Dei M)

o |1o] Ico 5 jIoj 3104 10jio; 6132

0_i20] 200 | |5 20| 3205 | foj20. 6234
030 300 539 3305 | [10;30] 6335

0 140° 400 | |5 |401 3405 | |10:40; 6437
© 150] 500 | |5 |50, 3506 10/50| 6539

Lol 60> I510] 3006 | [11] of 6641
L 1o, 700 | |5 1o 3707 110, 6743

L 200 800 | |5 [20] 3308 | |11120i 6845
130 yoo | (67[30]. 3908 | [T1j30, Gos7

I 140 1000 [ |6 |40l 4009 | |11la0i 70490

I |50| 1100 | [6 j50; 4110 | |I1;50] 7151

2 ] O] I12¢C0 7 | o] 4210 12| O 7253

2 10| 1300.| |7 [10]. 4311 . 12/10] 735§
2 {20! 1400 | |7 120] 4412 | »_12:»2,01 7458 |
2 |30] 1500 (7 [30] 4513 12{30] 7560

2. |40 1601 | |7 [40] 4614 | [12/40] 7652

2 [50] 1701 | (7 |50] 4715 | |12 59| 7765

3 /0 181} [8 o 4815]| |13/ o 7868

3 |To] 1901 | (8 |1o] 4916 13]10] 7970

3 j20] 200f | 8 [20] s018 | |13/20] 8073
3 |30 3101 ‘30} L1377 xgtgoj 8176

3 l40] 2201 8 |40] 5220 | |13i30] 8279

3 |50] 2302 | 8 |50, s§321 [ |13;50| 8382

4 | 0 2402 9 | o] s422 I4 o{ 8485

4 [10] 2502 | lo |10] §523 1410/ 8588

4 [20] 2602 | |9 [20| 625 | |14j20] 8691

4 130] 2703 | [0 [30] §726 | |14/30] 8794

4 *40 2803 9 J40] 5827 14/40 ,8897

4 1501 2903 | 10 |50/ 5929 | |I4]59] 9001

5 10| 3004]| 10 o] 6030 | |15] OE 9104




of the merididns in the fea Chare.

1.Col) 2.Col, : |1.Colj 3 Col 1 Col|-2.Col.
pasti | |paaz 22
15]10] 9208 |. [20/10j:123§8 25]10j 15610
1§20/ 9312 2020 124654 2520/ 15721
15{30| 9415 | [20;30, 12571 | [2530/ 15832
I5]40] 9519 | ;o.q.ol 12678 25140] ij942
15)50; 9623 | [20/50] 12785 | [25[50] 160%3
16| o] 9727 | 1| o] 12892 26] O] 16165
16j10| . 9831 u’xo 12999 | [6,10[ 16276
1620|9935 “_2,0{_13105 26/20| 16388
16,30, 10039 | [21[30] 13213 | [26[30[ 16499
16140] 10144 ;’.ijfl_’im 26/40, 16611
16/50 10248 | [21I]50] 23429 | [36,50[ 16723
x_z}__ol_xg;_;_;_ 22| of 13537 | [27] O] 16835
I7/10{ 10457 | [22[10| 13645 | [27,10[ 16947
17[20] 10§62 | P2i20| 13753 | [27,20] 17060
17|30] 10667 | |22/30] 13861 | [27[30] 17173
17/40] 10772 | P2l4o| 13969 | [27140] 17285
17,50 10877 | [22]50[ 14078 | [27/5Q| 17398
.1819}( 10932 | [23] of 14186 | [28! o] 17512
18/10[ 11037 | 123,10] 14205 | (28,10] 17625
18/20| 11192 23:20] 14404 2820/ 17738
18i30] 11293 | [2330] 14513 | [23/30] 17852
18140, 11403 23/40' 14622 13'40] 17966
18,50, 11509 | [23{50; 12731 | [28/50{ 18080 |
19 o] 11615 24| o] 14840 ;Lt.ﬂ 18194
19,10 11720 | [24/10; 14950 | [29[10] 18309 |
1920] 11826 | [24'20] 15050 | [29)20] 1832;
l9lsoj 11932 | 124130[ 15170 | |29:30] 18538
19/40] 12038 | 124/40] 15280 | [29/40| 18653
19/50] 12145 | [24/50| 15390 | (20[5O| 18768
20/ Of 12241 25| o] 15500 | [30] o] 1888

oA table for the true diniding

q.Col.] 2 Col. 1 oll.] 2 (ol 1 01;.—]-2— ol |
S| o Do
30/10| 18999 | [35]10] 22565 | Woj1o 263%8
30[20. 19115 35]20] 22688 | 14020| 26459
30/30] 19231 | [35)30] 22811 | koOj30 zgesz;
30i40] 19347 | [35[40l 22934 | Wol40 ,1_%;__
30,50| 19464 | [35]50| 23057 | [40l5O] 26 I4
31| o] 19580 36| © 231800 41}112 ;;?4%
‘ 6|10| 23304
31 ;g :gﬁ; 36{20 23428 41[20 27282
31/30] 19931 | [36]30] 33552 41j30] 27416
31]40| 20048 36 :t'°__?}% 4xl :gi ;;é;?
6|50] 23 _
g: ’g ;g;gi 37 o] 23927 4.2“211 i—{;;i
: 402 10| 24052 | W
23 ;g :gﬁ: 2; 20| 24178 i:j_zgllsosS
32(30| 20639 | [37[30] 24304 | |42i30l ;gns
32/40] 20757 | [37]40] 24430 42(49] zs359
33)50] 20876 | [37[50] 24536 | 421501 22497
3] o] 20905 | [38] 0l 246¥3 | W3l I 82
33[10] 21115 | [38]10] 34810 43)10 287 9
33/20| 2123 38J20| 24938 | |4 [20] 28906
3330 21354 | [38(30] 25995 431|3°[ :9%;,
33140 21474 | {38140l 35193 | 1340 25°C
33/50 21594 | [38[50| 25321 31525 23359
34/ o 21715 | {39] O] 25450 14| 9 29:98
34/10] 21836 | {39]10| 25579 44;0 it
34j20] 21957 | [39]20| 25708 ﬁ—a—fm‘
34/30] 22078 | [39[30] 25337 ﬁio 2&“8
34/40] 22199 39|40| 25967 401 352
s it | Bore hemea | ol s
35| o] 22443 o © °




of the meridians inthe 2fea (hart.

/)rl ’L/t

5,10/ 30442
15]20] 30584
+5,30] 30726
$5]40| 30869

(0] 101
TEIJ_S_O‘ 331152
16,10] 31301
r6 20] 31445
#6130/ 31590
*6‘42[_31736

NI

5O; 31882°
‘io | 33628
;7‘101 3217
+7]20] 32322
47|39/ 32470
+7140] 32618 |
47]501 32767 |
48 of o 32916
18, 10] 33066
+8.20] | 33216
L3|3°; 33367
148 #8i40: 3:118

-*8150, 33670

149, 10, )3J7g
#9020 33128
49:30| 34282
9,40] 34436
49150. 34591
591 9l 34746

PR

eA table for the true diniding

NCNEY A NAR [2 (]
Dept, 1 Wazf
50,10/ 34902 55,10 3)3)7
5°!2w058 55:20] 40032
50,30] 35215 55139 40208
1049l 35373 | I55130] 40385
50,59/ 35531 55,50* 4C563
_L‘L_S‘sm 59] O 40741 !
[5'!101 35849 | $6,10| 40921
51|20] 36009 56/20] 41101
51130/ 36169 | |56,30] 41282
s1ls0] 36350 | |50J40] 41463.
SIJSO% 36491 | |56,50| 41646
1821 of 26654 | Is7] 0] 41829
52|10/ 368167| 5710 42013
32,29/ 36980 ﬂE_OJ 42198
52(30] 37144 | [57/30] 42384 ]
52040] 37308 | [s7i40f 41378
2'501 37473 | 57.501 42753
2137639 | 58] Of 42046
5_),10‘ 37806 58!10) 43,35 .
53]20] 37973 | |58]20 o 43325
53130] 38141 | |5Bj3q, 4,5:6‘
53140] 38309 | I58l40] . 43798
5350 354787| [58/50] " 43901
S'LLO_’_3_8543 591 O] 13095
5410] 38819 | 15910 44289
54/20] 38900 | |so ) 20] 44435
54130 391627| 59 30| 44581
54140 39334 1)/ g 401 44879
54i59; 29506 | 59, >ol 45073
5_5_01 39682 uO Q 452/7 :

|

AR

00,30] 45832

,-O 50i. 452)0
51] 0| 46496

60 40| 4698 |

lCaIJ 2C’ol 1 (ol.] 2 (ol
’)cl/l/[u De| M|

70,10 45478 | {05, 10] 52030
60.20 4679 | [65,20] 52269

(5130] 52510
05140( 52752
65,50 52993
661 Of 53241

51,iQ| 46703
6_.;_2.0; 46911

05)10; 53457
56,20( 53730

61;3C] 47120 | [66,30] §39¢6
51,40 47330 | 66|40 54237
511501 47541 66/§0] 54491
62 O 47754 ‘?’LL_Q]],_H'Z.‘EQ
62 10| 4796 67|10] 55003
62120] 48183 | o7ja0) 35363
52130] 45398 | [67/30] 55522
52{40| 48616 9’7110;__i51§4-
52_1-5‘6?‘534 07[50] 56049
53 0l )| 49954 | |98] O] 56315
53 10; 49275 .| [68;10] 56553
52,20 49497 | s8] i20] 56353
163 30, 49720 | 68,30, 57124
53 10 49245 | |6840] 57398
6350] 50171 (3150, 57674
164l 0. 50399 99, Ot 57953
'r.f 10] 50528 )10 58233
ls2i20! 50858 ’9 5.20] 58515
(;30| 510)0 59130 §8800
10! 5132 791401 59086 _
(+ ,o 51557 69501 59275
G351 01 51783 | 170l of sos67

!
|
e I 1[1___*~___;
7ol of 59963 |
70:20] 6C257 | i
76130 ccssy
70:4Ct (u'?)“;
70‘501 Gl159 |
7L O 61405
71,101 61774
71 ,’ O] 62985
71.30] 62399
7140} 62715 |
71/59) 63035
72| O] 63357
72,10] 63532
72 20! (-.,:/I[
72, ;Oj 64742
7_2'_4,9{ 64676 |
72/50] 65014
731 0| 6535+
73]10] 65598
73]30] 66306
73 4.0| C(75f‘
73 50; 6"107
74| 0 6 "4’: i
74{10] 67433
74]20° 6%:c2 |
74!30 6574 |
74140 64550
74/50; G)azl

75! 0! NOTANE

N




of the meridians inthe fea Chars.

L (ol.| 2 (ol 1 (ol | 2 (ol ) |1l
L (ol | . 1 A ofol. | 2 (ol
De i1y iDelll/Ii) ] lh—]—[—MIL—[‘o
75;10] 70104 | /[8O|10] 84354 8s 10] 10896
75[20] 70497 80[20| 84945 85J2q_11007§
75)30] 70894 80j;o 85546 85/30/ 111328
75140 71206 | (80]/40] 86158 85/40, 112630
75/50| 71703 80,50[ 86781 85/50) 11398
g’ o] 72114 81| of 87415 86]50 u;?s;
76(10| 72530 | |81]10] 83061 86,10 116856
76120] 72951 | [81|20] 88719 86f20 118389
72 30| 73377 | [81/30] 89389 | [86)30] 119993
76(40[ 73808 | [81/40] 90073 86/40] 121675
76/50| 74245 | (81 50} 90771 | [86]50] 123444
771 o] 74687 | [82] o] 91483 87| o] 125209
77/10] 75134 | (82]10] 92210 | [87[10| 127180
77]20] 75588 | [82[20] 92952 §720! 129272
77130] 76047 | [82[30] 93711 | (87]30] 131498
77/40] 76512 | [82]40| 94486 | (87 40I 133879
75 50| 76984 | [82[50| 95280 | [87/50] 136437
78 o] 77462 83| o] 96091 88| of 139200
78 ;o 77947 | |[83]10] 96923 | (88|10 142205
73/20| 78438 | [83/20( 97775 | [88]20] 145497
73 30/ 78937 | [83/30] 98648 | [88[30] 149139
78 40| 79442 | (83/40! 99544 | [88[40[ 153213
; 50| 79955 83|50/ 100464 | [88[50| 157834
9| ©| 80476 84) o/ 101409 (89| O] 163176
79110 81004 | [84|10| 102380| [89[10| 169501
79{20| 81541 84/20] 103380 | [89]20| 177259
79|30| 82085 34/30] 104409 [89]30 187284
79/40| 82639 84/40| 105471 [89]40 201513
gg 50] 83201 84/50| 106565 | (89|50] 226223
o| 83773 | [85] o] 107696 0| O Infimte.

AR - - o

Thevfe of the former T able.

He vfe of this table for making the fea Chare, is
this : ouerthwart thc midft ot the plaine fuper-
ficies, whercuppon you will draw the lineaments
ofthe Chart, defctibea right line, (reprefenting
the cquino&tiall circle)which you fhall divide into
360 parts ordegrees , and crofle the fame {quire-
wile with right lines, by euery fift or tentli degrec.
Then take with your compafies thelength ot half
the equinotiall,(thatis, 180 degrees) and fetting
oncfoote of your compaffes in the mutuall inter-
fc&ion of the equinoctiall,with the perpendicular
or meridian that pafeth by either end of the equi-
no&iall, with theother foote makea pricke in the
fame perpendicular or meridian: the fpace contai-
ped beewixt this pricke and the cquinottial divide
firft into three cquall parts,and cueric one of thefe
1nto other three,{o haue you nine in all : and again
cuery oncofthele into threc,fo haue you 27 pirss,
and eucric onc of thefe parts disideinto foure, o
hauc you 108 parts : And againe (if there bee {pace
inough) diuice cuctic one ofthefe into 10 0r 100.
fo hall you haue 1080, or 10800 parts. Thennote
eucric Aft and tenth part with blacke lead, and fet
figures at them,beginning at the cquino&iall, and
from thence procceding northwardes and fouth-
wardes. Then looke w hat numbers ftand ouer a-
gainft cach degree in this Table(omitting alwaies
oneortwo'otthe fieft figures towardes the right
hand)andat the (2me numbers of parts in the per-
pendiculars, make prickes on cither fidetheequi-

no&iall : by which (pricks) draw night lines equi-

diftant from the equinotiall, for they fhal! be the
parallels




