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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

YT
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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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Scachart,  *booke,whereas I promifed you that T would not publifh
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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-
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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
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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




Errourinkec-
pingalwaycs

the {ame poing

of the Com.,
pafle, -

eA.detetlion of Evrors

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
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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
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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
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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
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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
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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




Acorretlion of Errors.

- 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
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T bevfe of the former Table,

parallels of the nauticall Plani(phzre,

Notwithftanding thefe parallels areall of them a
litele further diftaut from the zquinoétiall then in
trueth they fhould be : and fo much themore the
further they are from the equinotiall. Which er-
ror might be fomething the lefle,if the former Ta-
blehad eenc firft made to fmallcr partes then mi-
nutcs.  Butcthat were amatier wore curious then
peceflarie,the cable here before feedowne being (o
ncarcthe tructh,thacit is not pofsible by any rules
or inftruments ot nauigation,to difcouer any fenfi-
ble esror in the {ea Chart,fo farre foorth as it fhall
be made according thereto.

R

The figure fellowing containeth onely one part
ofthe nauticall Planifphzre, from the equino&iall
northwardes,becaufe the other part from the ¢qui-
no&iall fouthwardes is altogether like to t%is.
Herein firft drawethe aquinotiall A C. and di-
uide itinto 360 degrees, drawing perpendiculars
from cucrie tenth degree thercof,which fhal be the
meridians eueric where equidiftant cach from o.
ther. Then take halfe the Jength of the ¢quinoctiall
with your compafles, and fetting one foote in the
ende of the equino&iallat C with the other foote
makea pricke at D.inthe perpendicular or mendi-
anC D.The fpace contained betwixe C and D. di-
uided into 1080 partes, in fuch fortas before hath
beene hewed,and fet figures to them,as heereyou
fee,that you may the more readily number thofe

arts. Then looke in the former table what num-
Eer anfwereth to cueric tenth degree, and(cafting
away




T be dranghe of the M eridian t, Parallels,and Rumbes of 1he
nantical Plansyfphere truely made.
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oA correllion of Errors

swaytwoofthe firft iguresnext the right hande)
finde out the pares anfwetable to the numbers re-
maining in the line C D.and at thofe parts make
prickes,by which you fhall drawe the parallels.

" As for example: inthe table,the number ouer-
again(tro degrees, is6o (cafting away the twoo
firft figures towardes therighe hande) cherefore I
looke 60 in the line C D. and by that part I drawe
the parallel of 10’ degrces diftance from the zqui-
no&iall. Andafeer this manoer T draw all thereft,
as you may fec in the former draughe,

Now.-becaufc the nauticall Planifphare (as be-
fore hath been thewed) is nothing elfe buta plaine
parallelogramme fupetficies madeby extenfion 6f
afphzricall fuperficies infcribed into aconcaue cy-
linder, vherein therumbes, or linies of the Con-
pafle make zquall angles with™cuéric meridian :
therefore in this nauticall planifpharte if a circle be
dtawncaiid divided into 32. equall-partes, begin-
ningat the meridian palsingby thecentre of thac
circle: rightlines drawne from the centre by choic
divifions fhall beethe rumbes or lines which the
fhippedefcribeth in fayling vpon thofe poynts,be-
canfcthey make equal angles with cuery meridian
of the nautical planifphare,thofe neridians being
eucry where xquidiftant one froman other. Ex-
ample hereof you haue in the former figure.

By help of this planifphare with the meridians,
rumbes,and parallels thus defcribed cherein, the
rumbs may much more eafily & traly be drawn in
the globe then by thefe maechanical wayes which
Petrus Nonius veachethgap, 26 lib. 2, de obfir. Reg.

o F ' [



o cotrefilion df Errors
©vlnffr: Geom. Heereby allo they may with ne
effe facility be infcribed intoany other Chart or
- mappe of what forme or proicétion fo euer, ifit
be firft diuided by degrees meridians and parailcls
snto degrees of longitude and latitude : For, by
, what poynts of lengitude and latitude in this pla-
* pifphare the rumbes are deferbed , by the fame
poyntes muft they be drawen in the globe,orin 2+
ny oher Chastor -mappe whatfocuer. Notwith-
_fanding this may much morciexa&ly bee perfor-
med by the table of rumbes following, whichI
baue made for that purpofe, fhewing for cuery de-
grecof longitude, by what degrec and minute of
Iagitude eucty rumbe is 10 bedrawen til you come
within a minate of the pale. Seore
" This Table of rumbes is moft eafily made by
addition only with helpe ofthe table before men-
 tioned fhewing (for cucry minutc fromthe ¢qui-
no&iall to the pole wanting oncly but I.min.nexe
the polc)how the meridians or degrees of latitude
in the nauticall planifphgte areto be divided, after
this mannct : multiplie the Tangensof the angle
that the rumbmaketb with the gquino&tial by 60
(becaufe cuery degree of the zquino&iall in that
rable is vadesftood to containe 6o times 10000
patts,cach min.conteining(by fuppofition)rcoo0
partes: ) the produét fhal be the firft number ac
thebeginning of each table of each rumbe, to bee
fet oucr againft one degrecof longitude, and all
thereft-are found. by perpetuall addition of this
pumber , firfk to it feife(for the fumame s the nurm-
ber anfiverable o two degicesof longicude) then
10

e/ correttionof Errors

to this fumme; (the produé is the number thatan«
twereth to 3 degrees of longitude) and{o forth in
all the reft. Thele numbers being found out in the
tablc before mentioned, did fhew at what minute
of latitude each rumbe fhould crofle the meridian
for cuery degrec oflongitude,, But thefe numbers
were not thought necdfull to bec exprefled in the
table folowing,becaife they ferae only for the fin-
ding outof the degrees and minutes of latitude
(by which the rumbes muft be drawne) which
being once found, thefe numbees feructo no fur-
thervle. . . - o )
. The fpeciall vic of this table is for the true dra-
wing of the tumbes in the globeand the Chare,
which fome call paradoxal :-but to{peake plaine
englifh,jit is nothing clfc but aChart,whefccenter
is the pole, and may beft bemadc after thekind of
proicition vicd by Gemma Frifus in his Aftro-
Jabe : wherein the meridians will Be tighe Tines
palsing bythecenter, and the: parallels periphe-
ficsofacircle s fuppofiing onc halfc of thefpha-
ricall fuperficies of the terreftrialligjobeto be pros
iefted nto the plaine of the zquimouall; Whole
principall vie may be in our northerly nauigatids
& difcouerics,whictein the drawing of the rumbes
may moft eafily and exa@ly enough be performed
by helpc ofthis table following thus : hauing an
Index hanged vpon the center and graduated with
degrees ot latitude , with figures et to cuery fifcth
ot tenth beginning at the zquinoial : hauingal-
fo dinided the zquino&iall into degrees of longi-
tude,beginning at the firft m eridian, layc the In-
B dex



e correltionof Errors | " Thhe firft rumbe from the Equinottiall,
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The fixt rumbe from the Tke feuenth rumbe from the
eLquinottiall. eALquinotliall.
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e correttion of Errors

the Globe, an d therefore in al things heweth the
veric tructh: therefore wee make itthe rule to ex-
amine thereft by, for fo farre foorth as they agree
withit, they are true, and as much as they differ
from it,they are falle. Now therefore let vs bring
them to examination, -

Ifthere: bee two- places differing in longitude

and latitude 10 degrees (that which hath the grea.

ter latitude being more to the eftwards)the fecond

fignre as you fee maketh them lie cach from other °

northeaftand fouthweft, in whatlatitude foeucr
they be fcitvate, esther nearer or further from the
gquinoctiall,as in 0 and 60,01 in 60 and 7 oj0r in.
70and 8o degrecs of latitude. Butin the firft and
third figure, thefe places fhall beare almoft north-
caft and fouthweft cach fromother, atthe cqui-
nottiall onely. And oneiplace being fcituatein'so,
and the ocherin 60 degrees of latitude, they fhall
liconc from another northeaft and by north, and
~ almofthalfeapoynt northerly. Ingoand 7o de-
grees of latitude ehey lie almoft north northeafl:in
70 and 8o they beare each from other fcarce fo
much as north and by caft. The: efore thc common
fea Chart,1n fhewing howe one of thofe places.
" bearech from another,crreth in the firft, one point
ofthe compafie and almoft an halfe ,itéhe fecond,
two whole points almoft, -butinehétHiid, moce
thenthree whole pointy, Neither Teposibleto
auoyde thefe fo grofle and palpable citers (if the
rumbes be right lines,and the degrees of longitude

and latitude cueric whete equall) bit wéemuf} -

needey fall into othet etrors as grofle as théfé}:l;ti"
o . cr

in the Sea (hart.
ther in the difference of longitudes,or in the diffe-
rence of latitudes, or in the refpe&iue fcituation,
which they commonly cal, the lying or bearin g of
them onc from another, as may moft plainely ap-
peare by comparing the common fea Chart & the
Globe together. Butin this nauticall Planifphere
hevetofore defcribed, all thefe ctrors are auoyded,
afwell 10 the longitudes and latitudes,as al(o in the
dire&ional diftances & refpectiue fcituations of al
places,each from other according to the poynts
of the compafle, as by likecomparifon
of it with the Globe, will be
moft manifeft,
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f be vfe of this Planifphere. Chap, 5.

852t F the vie of this, Planifphere Quch
7&\ \ more mought be written then now
e "haueleyfure or caufe to fctcedowae, a

e great parte hercofbeing in fuch fort to
beperformed, as hathbeene heretofore accufto-
med in the common fea Chart, fauing that this
nauticall Planitphzre generally bringeth youto
more certaine trueth in conclufion, then the ordi-
nary Chart hitherto hath done, or pofsibly can do,
Somet hing notwithftanding , (for the betecr fatif-
faction of the reader) I thought meete at this time
to'addeto the former - treatife (clpecially in thole
poynts which may be moft feruiceable for feamen,
and wherein the vfe ot this nauticall Planifphere
differeth from the vie of thecommon fea Charr,
heretofore ordinarily prattifed.

~ Toknowe vppon what point ofthe compafle
one place inthis Chatt lyeth from another, trye
with your compafles from what rumbe both pla-
ces haue equall diftance, which may be found tru-
ly inough, for the marriners v{c for the moft part
by ¢ftimation onely. But if you would be precife,
do thus,Draw a ftraight lineby both places, fora
lige paralellto it from the center of the nextrofe or
fly (asitis called)is the rumbe of thofe two places,
fhewing vppen what poynt.-of the compafleyou
muft go from the one to the other.
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o4 correfion of Errors
Orthus,(ifipou lift nor diav any lines vpoti yout
Chart)lay the edge ofalong ruler (reaching ouer-
thwartthe Chart)to both places : take with your
cempafies the diftance of the center of the next flie
from the edge of the ruler,then guiing and cary-
g oncfootealong by the edgeoftheruler, leade
theother foote parallel-wife(that is,keeping ital.
ways equally at thac diftance from the ruler)for fo
it heweth you how thofe places lic one from an-
Tofinde  Other, . 3
the dif- The diftance of twoo places -(as the marriners:
places>  commonly take it, and meafure ivin their Charrs, .
15 the fegmentor part of the rumbe intercepted bo-
tweene them,whieh howe muchiitis in the ordie
nary meafure of leagues fall truely be found oue
by this Planifpbawe,thus,” I -0 . '
Hboth Placcs 1fboth places haue the famic latitude, take with
eude,  yourcompafles the length ofa degree of the me-.
ridiai at that latitude (take halfe the degree aboue,
and halfe beneath that latitude) for fo oft as you
thall finde that length betwicene the two places; fo
many fcoreleaues arethere betwixe chem. Ifthe
diftance be great,for the more expedition you may
take fiue times the length of that degree, and
counting it for-an hundreth leagues, proceede as
before, ce - p ’
Ifboth places haue not the fame latitude,the ¢-
m‘:}u ’r:f.,ee' quino&iallpalfo not comming betweene thcn,fu!s-
longitude.  track the lefler latitude outof the gteater,but ifthe
squinottiall comebetwixt them, adde both lati-
tudes together, fo haue you the difference of lati-
tudebetweencbothplaces.c -~ 1 =
- ' Now.

« . in the Sea Chart.

- Now if oth places haue the faae longitude, fo
many degfecs as there js: inthe difference:otlaui-
tude, fomany foore leagues is the diftaunce. . bahal

But if they differ alfo in longitude as well asin }f porh placr
latitude,Jooke howe many degrees the difference jongirade and
oflaritude containeth, fo manydegrees otthe¢- latitude.
quino&tiall take witd yourcompalles,and leading
one foote in the zquino&iall, mooue forwardcs
the other alfo parallel-wile, keeping alwaies that
diftance, _till it ctofle the rumbe of thofe two pla-
ces,in fuch forr,thatone footerefting in that crof-
fing,the other carried about, may but oncl'y touch
the gquinotiall. Then bauing taken with your
compafles the fegment or parte of that rumbe be-
tweene that crofsing and the gquinotiall,fet both
feete in the gquinoétiall, and fee howe many de-
grecs are contained betwixt them, for fo many
{coreleagucs 1s the diftance of thofe two places,

Or if chat fegment of the fayd rumbe be greatee
then wel can bee taken with the compatles, take
thelength of fiue degrees of the quino&sll, be:

weene the fecte of your Compafles ,. and Jooke

ow oft you can finde that length m the fegment
aforefaidc of the rumbe , for {o many hundreth
leagucs is the diftance of thefe two places.

The demonftration hereof cannecbe oblure to
him that well confideresh the geometricall reafon
of the praiection,and making of this nauticall Pla-
nifphgre before fetce dow ne in thefecond Chap-
set,from wheace it foloweth;that bicaufe the (phe-
gicall-fuperficies (whereofthis Planifphare is cor-
ceiucd:to be. geometrically made) cxteadeth it (c@f. .
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e correttionof Errors
eucrieway.equally, at eueric poynt of laticade bel
twixe the zquinaftiall and Pole, -till it applie
and ioyne it {clfe round about <o the concauitie of
thecircumferibed cylinder; chéretore the fegments
of the mertdian, and of any other rumbe intercep-

- ted berwixt any the fame two parallels,miuft needs

increafé in oncand thelamepropomion, -

And confequently, as often as the fegment of 2
meridianberweea any two.patallels, iscontained
in the fegment of any rumbe ntexcepred, betwixe
thefame parallelsin the Globe, id.o?t’:n is the like
fegmeni ofa meridian vontaibed in. the fegn:cot of
the fathe rumbeintercepted betweeneche parallels
correfpondent in this Plani{phere. Therfoic(fuppo-
fing the faide fegment of the meridian in this Pla-
nifphzre to be diuided into fo.many equall pares as
it containeth degrees)it followeth that {o oftea as
onc of thefe partes is cottained in the fegment of
the rumbe aforefaide in this Planifphere, fo many
fcoreleagues is thediftance of the two places fet at
the endes ofthat fegment. .

Now it is manifelt that by thefe three fegments,
that is,the fegment of the cumbe between the two
places.the fegment of the mcridian betwixt onc of
the places, and the paralle] of the other) thatis, the
difference otlaritude)and the fegment of the paral-
lelintercepted betwixt one of thefe places,and the
meridian of the other (which is the difference of
longitwude. ] fay it1s manifeft that by thefe three
fegrments aright angled triangle is made, becaufe
the fegments of the meridian and parallel (which

,¥retwofides of this Triangle,include aright angle.

Again

inthe fea (hart.

Againe itis plaine;that taking with your compa-
fes fo many degrees ofthe gquino&tiall as are con-
tained in the difference oflatitude : then guiding
one foote in the gquino&iall, and carrying for-
wardes the other parallel-wife, till it crofie the
rumbe of thofe two places, 1n fuch fort, thatone
foote of the compafles being fette in that crofsing,
the other mooued about,may but oncly touch the
equino&iall : and laftly, drawing from thatcrol-
fing aline perpendicular te the gquino&iall: Tt is
plaineI fay, that by this perpendicular and the
two fegments, onc of the zquinottiall, betweene
this pcrgcndicular and the rumbe, the otherof the
rumbe, betweene the perpendicular and the gqui-
no&iall : by thefe fegments I fay,and the faide per-
pendicular, there is comprehended another right
angled Triangle: which by the14. ¢ 4,87 c.3.e. 7
Ram. is like to the formerrighe angled Triangle,
becauft twoangles of chem both are equall thar is,
the right angles,and angles of the fame rumbe. In
the laft of thefe triangles,the fide perpendiculat to
the cquinoial,is proporticnable to the difference
oflatitude,and the fegment of the rumbe betweca
the endc of this perpendicular and the ¢quinoti-
all, is proportionable to the fegment of the fame
rumbe contained betwixt the two places. There-
fore by the 2p 6.6 17 p.1 Excl. becaufethe line
perpendicular to the gquino&uall, containeth fo
many equall degrees of the zquinoiall, as there
are equal patts in the difference of latitude (thatds)
fo many as there are degrees in thedifferenceof

latitude : thefe equall parts alfo of the pcrpcndicula-
K at
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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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Errorinthe Compaffe, by the variation negleited,and
how tookferue and auoyde the fame.  Chap. &

Ext the fea Chart thereis notany infirument

of Nauigation whereby greater error may ca-

fue then by the Compalle, it the variation be neg-
le@ed. By which neglet alone vi ¢ may ofté times
miflean whole poynt and more, indire&ing the
courle from place to place. NotwithRtanding, M,
Peter of Medina laboureth greatly to proouc that
there is ne vanation of the Compafle, and thac
many inconueniences and ablurdities muft needs
follow out of that opinion, as hee efteemeth ic,
thinking it to haue no better grounde then the
tofle and erronious obferuations of vnskilfull
§Aarincts,as by thethird Chapter of hisfixt booke
of the art of Nauigation may app€arc miore at
large. But daily experience (by many and diligent
obferuations,with exa& inftruments,heedfully v-
fed by skilfull obferuers, not onely at fea, thevn-
conftancie whereof (which caufeth the thippeto
be alwaies vofteadic) might giue fome colour to
M. Peters conceit of no variation:butalfo on firme

land, where moft fteady and certaine obferuation -

muy cafily be made:) I fay daily experience hath fo
often, {o conftantly, fo manifeftly proued this va-
rying propertic to be in the Compafle, that itcan
be by 110 meanes with reaton denied.

The variation of the Compafle isthearke of
the horizon contained betweene the true meridi-
an and the magncticall meridian.

- The true Meridian is an azimuth pafling by
the pales of the world. The

of the Compajfe.

The magneticall meridian is an azimuth thae
pafleth by the poynts of the wites 10 the Com-
pafle,or ofthe needle rouched with the loadftone,

An azimuth isa great circle palsing by theze-
nith, and conlequently making rightangles wich
the horizon,

A grear aircleiis acircle diniding the world into
two aquall parts,

Thezemthis a paynt in the heauens hanging
tight oucer our heades. '

Theazimuth ofthe funne isan azimuth pafsing
by the center of the {unne.

Theazimuth is {aid to be giuen,when the archof
the horizon betwixe it 8 the meridian is knowne.

There are two azimuths of the funne, the true
azimuth and the magacticall azimuch.

The true azimuth of thefunneishewed by the
arch of the horizon contained betwixt the azi-
muth ofthefunne,and the true meridian.

The magacucal azimuth of the fun is fhewed by
theareh of the horizon contained betweene the
magnetical meridian & theazimuth of the funne,

“The diffetence of thefe two arks.of the horizon 1s
alwaies equall to the variation of the Compafle.
To findout the magnetical azimuth ofthe fun,we
muft firft know vpon what point ofthc Compafle
the fun is:whichalthough it may be done by aime
vcr{ riearethe truth by him chat is experiéced,efpe-
cially when the fun is low,or at the horizon rifing

or fetting:yet it may better bee done with helpe of
fuch arulerand fights, as land meafurers vic with
their plaine tables,wherewith you may thus finde
vponwhatpoint ofth¢ Compafle the funne is.

' : M2 Lay




Of the Variation
Lay the edge of the raler right ouer the center of
the Compatle; then holding the ruler fo fixed,and
the compalle leucl [o neareas you can aime, turng
itabout vatil che midft of the fun-beames pafsing
throgh one of the fights,fal alongft vpon the edge
oftheruler,or midft of the oppofite fight. Thé hol-
ding youreiein fuchfort oucr the Compaflc, that
therulers edge may ly night vpon thecenterofthe
fly,look alfo vpon what point of the compafle the
edge of theuler lieth to the fun-wards, for that is
the point wherupon the fun is at that time:which
for breurties fakc may be called the funnes point.
This point youhal looke in the inftrument fol-
lowing, & 1t (hal hew you among(t the degrees
the magneticall azimuth of the Sun. As for exam-
pleswhen the Sunne is due Eaft by the Compafle,
Twould know in what magneticall azimuth hee
is: Thercfore I looke the caft point in this Inftru-
ment, which dire&eth me to84. degr. 2 which is
the magueticall azimuth defired. And the diffe-
rence betwixe this & the true azimuth of the Sun
is the variation of the compafle which we feck for.
This difference therefore fhall thus be found out.
At thefame time when you obferuethe Sunncs
poynt, letthe height of the Sunne bee alfo obfer-
ued. It is beft to take both thefe obferuations
whenthe Sunis ncaref} the caft or weft azimuth,
for then the beighe of the Sunge altereth quickeft,
thercfore ar that time the trie azimugh of he Sun
Ihallb_cﬁ be kaownc thus : Ficft finde eut the de-
-clination of the Sunne,, temembring alwayes to
giucallowaunce, arrake away (according as the
declination inc;pq{sr-t ordecreafeth) for the place
- X o and

£ bftbv\C om‘pnﬂ;.

and time of your obfernation: Then fet your A-

ftrolabe to the latitude of the place where you ob-
feruc and followe the parallel of the Sunncs decli-
nauon, - vatill you ¢come to the almreantarathior
height of the Sunne knowne by obfersation : for
the azimuth that pafleth by their mutvall interke-
&ion, is thetrueazimuth of the Sunne that was
fought for : which ifyou folow downe'to the ho-
rizon,you (hall haue thatazimuthgiuen. Now of
thefe twoo giucn azimuths : ( thasisthe trucand
magneticall azimuth of the Sunne ) fubtraé the
lefler from the greater, for the difference remain-
ing is the variation of the Compaflc : the denomi-
nation whereof (that is wherhtr it be cafterly ou
wefterly) thall cafily be difcernied thus: '

If the true azimuth of the Sunne counted from

the South poynt in theforenoone,, belefle then
the magneticall aztmuth the vatiatjon is eafterly :

. <Y .. . T
- agherwife it is welterly : (Contfatiwip, in the

-afternoonc ¢ if the trieazimuth of the Sunne bee
greater then the magoetical azimuch the variation

i _ of the Compatle from the poynt of true north is
. eaftwards,otherwile it js weftwards., -

"¢ -Theinftrumgnt fotowing is then ta bee vied

 when obferuation is made/as’ before hath bin fhe-

* wedby a Compafle, wherein the north poynts of-

* the wigegare fct halfa poingte the caftwards from
Wi qbr%p’yht of the' Compafle, which s yfual-
Iy\@gritficd by the poyntof the FIA\wrc de luce =

(of which fort are the compafles that-areand hauc

been hitherto gdmonly vied'by our Englifh'mari-.

ners:) wheras if the pé ntslof the w'rgs were fet

-

iuft vader the poydrs df poteignd fouh » and the
“\M.; o

circums




Of the Viriatiom
Lay the edge of the raler right ouer the center of
the Compatle; then holding the ruler fo fixed,and
the compalle leucl fo neareas you can aime , turne
itabout vntil the midft of the fun-beames palsing
throgh onc of the fights,fal alongft vpon the edge
oftheruler,or midft of the oppofite fight. Thé hol-
ding your eicin [uchfort oucr the Compaflc, that
therulers edge may ly night vpon thecenterofthe
fly,look alfo vpon what point of the compafle the
edge of theruler lieth to the fun-wards, for that is
the point wherupon the fun is at that time:which
for breunties fake may be called the funnes point.
This poinc you hal looke in the inftrument fol-
lowing, & 1t thal fhew you among(t the degrees
the magneticall azimuth of the Sun. As for exam-
ple;when the Sunne is due Eaft by the Compafle,
I'would know in what magneticall azimuth hee
is: Thercfore I looke the caft point in this Inftru-
ment, which dire@ethmeto84.degr. 4 which s
the magueticall azimuth defired. And the diffe-
rence betwixt this & the true azimuth of the fun
is the variation of the compafle which we feck for.
This difference therefore fhall thus be found out.
Atthe fame time when you obfcruethe Sunncs
poynt, letche heighe of the Sunne bee alfo obfer-
ued. It is beft to take both thefe obferuations
wheathe Sun is nearel} the caft or weft azimuth,
for then the beighe of the Sunpe altereth quickeft,
thercfore ar that time the triic azimuth of the Sun
fhallbeft beknownc thus : Fisft finde eut the de-
-clination of the Sunnc,, remembring alwayes to
glucallowauoce, arsake away (according as the
declination inCFH_,fg.rﬁetdma(cthJ forthe place
. X o and
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and time of your obferuation: Thien fet your A-
rolabe to the latitude of the place where you ob-
feruc and followe the parallel of the Sunncs decli-
nauon, - vatill you ¢ome to the almieancarathior
height of the Sunne knowne by obferuation : for
the azimuch that pafleth by their mutvall interke-
&ion, isthetrueazimuch of the Sunne thatwas
fought for : which ifyou folow downeto the ho-
rizon,you fhall haue that azimuth giuen. Now of
thefe twoo giugn azimuths: ( thatisthe trucand
magneticall azimuth of the Sunne ) fubtra& the
lefler from the greater, for the difference remain-
ing is the variation of the Compafle : the denomi-
nation whereof (that is whiethtr it be cafterly ox
wefterly) thall cafily be difcernied thus:

If the true azimuth of the Sunne counted from
the South poynt in theforenoone,, belefle then
the magneticall azimuth the vatiatfon is eafterly :

- egherwifc it is welterly : (Conttatiwifg, in the
“afternoonc : ifthe trucazimuth of the Sunne bee
greater then the magoetical azimuth the variation

i . of the Compafle from the poynt of true north is
( : eaftwards,otherwile it js weftwards, 7

“ ~

* .. The inﬁrurg;mfb" owing isthen to:bcc vied

 when obferuation is madefas’ before Hath bin fhe-

* wedby a Compafle, whereid the north poynts of:

e porthpayit of the Compalle, which is vfual-
1;%?;&@ ?x the pbyntofpﬂlc Flwre de luge :
(of which forc are the compafles that areand haue
been hisherto gomionly vied'by our Englith mari-
ners:) whereas 1fthe pby ntslof the w jrés were fet

‘[g‘qdi:'ind the

¢ eht\wg‘\a{ fet halfa poingto the caftwards from

iuft vnder the poydrs of fotEngnd

circum-




Of the Variation
circumference of the Compafle diuided into de-
grees both caftwards and weftwards,beginning at

. thenorthand fouth points, and ending with 90.
atcaft & weft:we mightaat the firft hauc the mag-
neticall azimuth of the Sunne by obferuation,and
{o there hould be no neede of this inftrument.

An Initrument for the ready finding ont of the

magneticall azimuth of the Sunne
- by theordinary Compaffe.

g
e
Wy

of the (ompaffe.

In the Table following vou haue the forme:
rules exemplified, out of fuch obferuations as I
tooke both at feaand laad in the right honoura-
blethe Earle of Cumbcrlands voyage perfourmed
in the yeere 1589. the particulars whercof moft
worthy tobe remembred and commended to po-
fteritic, I hauc hiftorically difcoutfed and adioyn-
«d to this Treatifc,as wherby the Reader moughe
the betrer be fatisfied in knowing more fpecially
the places mentioned in this Table : wherein the
letters N, W, S, E, b, inthefirftand fecond co-
lumnes fignific North, Weft,South,Eaft,by. The
frattions in the fecond columne are partes of the
poynt annexed. In thecolumneintituled , The
time of obferuation, theletters A N, and B N,
fignific, after noone, and before noone.

The
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Of the V'a - tion
Notwithftanding there bz inuch difference be-
twixe fOme of thefe variations  :natche fame
place with the ame inftruments,’ cwe vied with
what diligence we could fuch inftruments as then
we had prepared for that purpofe:which I {peake,
that others that hall go about hereatter to oblerue
the variation (atfea efpecially) may bee the more
circumf{pe& to forefee and preuent:all caufes of cr-
ror herein, Exa& tructh amongft the voconftant
waues of thefeais not to beelooked for, though
good inftruments bee neuer fo well applyed. Yct
with heedfull diligence we may come {onearcthe
trueth as thenature of thefea,our fight and inftru-
ments will fuffer vs. Neither if there be difagree-
ment betwixt obleruations,are they all by & by to
be reiectedzbut as when many arrows are fhotara
matke,and the marke afterwards taken away, hee
may bee thought to worke according to reafen,
" whoto find out the place where the marke ftood,
fhall fecke out the anddle placc amongft all the ar-
-rowes : [o amongft many different o%fcruations,
the middlemott is likeft to come nearcft the truth.
Caulfes of error herein, fome cannot be auoyded,
as the vnfteadinefle of the thip,the imperfe&ion of
{enfe & inftrumients,the weake refpeétiuc force of
the ncedle of wires, be they neuer {o wel touched.
Others may be efchewed, as that there be nojiron
neare the Compafle in time of obferuatien, that
the wires bee not kept too long vntouched from
the ftone,that fuch infttumérs be vied forobferua
tion as need leaft working afterwards for finding
outthe variation : whercin the infttuments here-
, to-

of theCompaffe,
tofore publithed for this purpofe;are faultie, being
fuchas ferue f:-. . blcruation onely on land : as al-
{o requiring many workings aftcrwards, vofit for
Mariners , before the matter can come to iffue,
w herein are as many lurking holes of crror with-
out great diligence. I was thereforé purpofed here
to haue adioyned the making and v{c otacertaine
inft:ument (which may not vnfitly becalled the
Mariners rings) wherby the vanation of the com.
patle andtime of theday is prefently giuen, -togi-
ther with the abferuation(the latitude of the place
being knowne) and that vaerfally throughout

.theworld,both at feaand land. A's alfo the variati-

onbeing giuen, theheightof the pole and houre
of the day may thereby be knowne withéut thote
inconueniences, wherewith Martine Cortefe his
inftrument,Chap. 1t.part 3. of the artof Nauigati-
on,and Michael Coignet his nauticall hemifphgre,
are much incumbred * to omit the obferuation of
the heighe of the funne,which (as I haue oft made
tryall at fea)may thereby be more exa&ly perfor-
med, then hath beenc hitherto by ftaffe,ring, or a-
ftrolabe commonly vfed. But I ama this time in-
torced to differre it.

In the meane timce for them that want the Globe
and Aftrolabe before mentioned, 1 thought good
tofetdowne a way whereby(the declination and
heigthof the fun being giuen , togither with the
latitude of the place)the funnes true azimuth may
be founde with rulerand compafles onely, aftec
this manner: Drawe thécirlce ABCD EFGH,
reprefenting the Meridian,by the center heereof

N2 draw




Of the Variation

drawethediameter of the hotizon AF.From A the
end ofthis diameter, reckon the elevation of the
gquino&tiall AC, from whence draw a line by the
center,which may be called the diameter of the -
quino&iall C H. From C. thcend of this diameter
count the declination of the funne CD, thereby
draw a parallel to the diameter of the 2quinoial,
which may bee called the diameter of the Sunncs
parallel DG. Likewife from the diameter of the
horizon number the heightof the fun AB.known
by obfcruation, and thercby alfo draw BE a paral-
lel to the diameter of the horizon, which may bee
called the diameter of the funncs almicantar.From
Ltheiaterfe@ion of thefe two parallels, drawel,

s aline perpendicular to the diameter of the ho-
tizon. Thes fetting one foote of the Compalles
in L the midft of BE the diameter of the funnes
almicantar, and ftretching out the other foote to B
the end of this diameter: from thence draw there-
with thearch BK till you come to the fayd per-
peadicular:  Thisarch refolucdinto degtees fhall
giucyouy the trucazimuth of the fuanc.

Now

L

forthem that lift) by the do@rine of

Tr?j:gwlccs (al?o,M N (the fine of the (unnes decli-
nation)being giuen,with the angle ONM.(gqual
to the height of the pole) in th(ch ra‘l }11; a::ng'l;:i> 'fni-
. l -

angle, ONM :thefide of Ol\é : cw u?n :




- Ofthe Variation
uen : which fubtraéed out of MOL, (thefinc of
the funnes height) there (hall remainc LO.wher-
by L1.in the Triangle LIO, havingone rightan-
gleat L.and confequently ILK. theangledcfired,
arc giuen.

Errorsinfing the crofte flffe,and how
they may be angyded. Chap 7

Fter the Chart and Compafle, the crofle Staffe
may with goodreafon fucceede ,as in thevie
whereof more error is committed, then inany o-

.. ther infleument of Nauigation, the twoo formet--

excepted, and that theee feucrall waies: Fitftin
negle@ing the paralax or eccentricitic of the eye:
Secondly in not confidering the heightof theeye
aboue the water : Thirdly 1n not regarding the
* paralax of the funne.

’ For the fitft,they count the height of the funne
and ftarres in fuch lortas if the center of the eye,or
vertexof the vifuallconein viing the ftaffe, were

. euen withthe endtherofapplied to theeic. Ther-

forchow much the center of the fightis diftant fr6
the'ende of the Staffe, fo much are they deceiued.
But howe much the eceentricitic or paralax of the
cyeis,itmay be knowne after this manner: Make
two tranfyerfaries, the one twife fo long as the o-
ther. Theléhgeft of thefe twoo fet faft at the fur-
ther ehd'of thic inde¥, the other of them mouewvp
or downe vppontheindex; vntill fuch time that
youe cye placed at the ende of the index (in fuch
“fortas you vle to placeit when youobferue) you
; .« may

of the Compaffe..

may fec both ends of both wanfuerfaries lic cuen
togither. For then looke how much the fegment
of the index betwixt the two tranfucrfaries excee-
deth the fegment from the fhorter tranfucrfarie
vato the eic,fo much is the paralax or eccentricitie
of your fight : thatis the center of your fight, or
the poynt within youreye, wherein the vifuall
beames concurre , is {o much diftance from the
end of theindex.

As for example,in this figurelct the tranfucrfa-
ricHEI placed at E. the end of theindex be dou-
bleto the tranfuerfaricFD G. whichis placed in
fuch fort vpon the index, that thevifuall lines (A
FH,AGI)of the cic placed ac the end of the index,
do paflc ftraighton by FH.and GL.the ends of the
tranfuerfaties,For 1n thisfigure A. is the center of
the fightor eye, whereinthe vifuall lines (AFH,
AGI)do concutre: B. reprefenteth the ende of the
index,placed at thecorner of the eye,and then AB.
is the eccentricitie : C. figaificth the ende of the
iudex fetre againft the bone vnderncath theceie,
for obferuing of diftances, and then A C.is the
eccentricitic , which is thus demonftrated,
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AsHEistoFD,f0isEDA to DA,13.¢§.Ra. Bue
HE isdouble to FDby fuppofition : thercfore
EDA is doubleto DA,aind DA the halfc of EDA,

gquall

Exror inwfmgthe Croffe Staffe.
@qual to the other halfe DE.Therefore how much
BD or CD is thorter then DE, fo much s the pa-
ralax or eccentricitic of the eie;. and fo much muft
the ranfuerfary be remooued forwards (from the
place where he was {ct1n the time ot your obfet-
wation) towardes the fareend oftheindex, after
you haue obferucd any heigth or diffance of the
funneor ftarres, that fo vou may hauc thetrue
heigheor diftance defired. Or elfc you may hauca
plate of bratle fo aruficially fitted clofe withm, by
the fide of the fquare hole in the tranfuerfarie,
through which theindex is to be put, that you
may flip 1t forwardes or backwards like the couer

of aboxe, and fo fet the fore-edge thereot fo much
befoic the tranfucrfaric,as the eccentricitic of your
eyecommethto (hauing firft eurned che flatte and
fheight fide of-the wanfuerfarie from you ward,
and pared the cads thercof, 1a fuch fote that the vi-
fuall beames may touch the extreames ofthac fide)
that (o the edge of the plate may at the firft hewe
vpon the index the true heigeh ot diftance of the
funnc or ftarres oblerued without any further cot-
reCtion. Otherwife if this paralax of the fight bee
ncglected, there may be crror ofan whele degree
and more fometimes in obferuing ‘'with tholc
fmall croffe ftaues which haue beene commonlie
vied. -
Sccondly they increafe the former error by not
. Tegarding the heigth.of the eye aboue the water.
Which although-it be ot fo'great a fault as the
-othér, yet it may deceiuc them by increafing the
-former ervor, fiue ot fixe minutes or more in a tall
R 0 thippe.




Errorin vfing the (roffe Seaffe.
thip.For the bigher the eye is aboise the water, the
greater is the angle intercepted betwixt the two
vifual lines, whercof one toucheth the conuex fu-
perficies of the fea, the other paflech on to the fun
orftarres . Andthelower theeyeis , thelefleris
theforefayd angle : and then oncly it fbeweth the
trucaltitude, when the center of the fight is in
the fame line of leuell with the fuperficies of
the water.  Butifthe eye be higher then the wa-
ter, that angle is greater then the true altitude,
and therefore fubtration muft bec made accor-
dingly, that you may haue the true altitude. For

this purpofe I hauemade | Thv heigh| Minutesto|
this lt,abl[:.- hereadioyned, Lf"’" eis a-bee [ubtrac.
the vfe whereof is tll::: f:r’“ the wa-ped,

when ‘you obferue the [ :
heigth yof the funne or | _Fere M;""”‘
flarres ac fea with the 1’ o 2
(ctafle ftaffe,you fhall alfo i s
find outhow many foot 50 | %
high your eye is aboue 33 5

the water witha plumb. 30 6
“lne or otherwife: fecke 40 7
+that: heigeh- of the cycin 50 ! 8

-the firft ‘oolumne of this - |55 ' rE
Table : and in the fame 70 9

line in the fecond column 8o ‘ 10
(intitirled Mimntes tober. L2

90
Jwhtralted)youthal find what number of minuces

e to be. fubtradted from the:apparentheigth of
she faanc or ftarres abouc the fuperficies of the fca
.obferued writh the ftaffe,that you may hane t;:r:np;

iyt o-

Error invfing the Croffe S taffe.

parent heigth aboue the horizon,

The third ervor bath placein taking the heigth

of the funne ot mooue with the ftaffe, ring, qua-
drant,or Aftrolabeyor any other inftrument, w he-
therby feaor land : butin taking the heigth of the
fixed ftarres,this error is not to be regarded, being
altogither infenfible, by reafon of their exceeding
greatdiftance from the eirch s which isfo much,
thacin comparifon thereof the femidiameter of
the whole carth hath not any fenfible proportion,
and therfore the fixed ftarres cannot haue any fen-
fible paralax. But the funne by reafon of his leffer
diftance from the carch, hath a fenfible parae
Jax: 1n fomuch thac in taking his heigth,wee may
for this cauft onely bee deceiued fometimes neare
three minutes, by counting it lefle then i is in.
deede, and that efpecially in winter time, when
the funne draweth neare the horizon : which al.
thoughitben., greaterror, yet it is not altogither
to be negle&ed in the rules and groundes of Are,
which fo muchas is pofsible ought to be without
alletror, -

O: For




Errorin 'q)ﬁng'tbeﬁrpﬂc Staffe..
For this caufe I havead- 1%' beghs |[Thrpar,
idined this table follow- lfrbe fuame
ing of the {uns paralax: Degr. ||Ms] Sec.
the vic whereotis this,in o 58
the firt celumone ncisu- 5 §7 -
wled the heigth - of the J0
fonne, looke thefunnes |15
apparent heigth, andin | - 30
the fame linc in the k- |25
condcolumne, youthall | 3°
haue the paralax of the 35

funne, which alwaiesis :.o .lf
s0 bee added to the appa- 5?.; 7
rentheigth, that fo you, s 42
may hauethe true heagth 60 29
of the (nne aboue the 65 5
horizon.As for example, 70 I

admit I finde the appa- 75
zent heigth of the: funpe |- 8o
tobe 25.degrees, thesfore 85

I fecke that . number.ia the fisft columnc, aod

0 0|0 =|= =] m|B ulbw u:}np Y
F

in the fecond columne I find the paralax anfwera. -

blethereto to be 2.min. 42. fec.whichadded to 2§
degr. make thettue height of the Sunneto be 2.
degr.2.min.42. fec.

Ecrcumo fome do alfo adioine the fourth caufe
of errour by reafen of refraion of the beames of
shefunne oc ftarres through thicknes of the ayre :
which for aught  can finde by obferuation with
large inflruments is little to bee regardedin anie
mcridian altitude of the Sunne heere at London :
Butinthe Rarres [ haue many times found it ft‘c: be

me

of the [of the funne

Error invfing the Crofle Staffe,

fomething, efpecially when they come neere the
horizon, and fometimes lcarce any thing bein
bura few degrees aboue the horizon.So as 1 tbinE
itnot greatly needefull ac this time to trouble the
mariners conceipt herewith any more, for whofe
fake cfpecially chis labour wis vadertaken. Asal-
fol would notwifh thé to be greatly fcrupulous
for the former crror rifing by reafon of the funnes
paralax ncgle&ed : being fuch as at fescan cyther
potatal,or at leaft very hardly be obferued by any
inftrument. But our land where we may haue
fteady ftanding to make exa& obfer -
uation, itwould not alto- -
getherbeacgle@ed,

O3




% .»,::r,\,v“.r <

Faults amended inthe Table of the
Sunnes declination : commonly called the
Regiment of the Sunne.

ag| Otwithftanding the Sunneand
C Starres arcat fea the moft certain
: & ko) marks and guides the Nauigator

D E»J‘ hath, whetby he may dire& him
‘ H clfe to reific his courfe, and
Qs knowe whete hee is after many
turnings and trauerfings this
way & that way,efpecialy in long vorages where-
in he may be forced many times by cotrary winds
and calmes,to fing with the Poct for many wecks
and moneths togecher,

Celum wndigue & vndiquepontus:  and
Nihil eff ni/?pmtw ¢ ather:

Yet the Tables of declinations of the Sun & fixed
Starres hitherto publifhed, which I haue compa-
red together and examined by obferuation, are oft
times very faulty : the declination of the Sunnein
them et down being many times lefle than truth
by 10, 11,01 12 minutes, elpecially in the moneths
of February and March : and fome of the princi-
pall fixed ftarres thatarc of moft viein Nauigati-

on, differing in declination from that isfct downe
’ m




inthe Tables morethan one whole degree, 25
haue found by many obfetuations,

For the cafier mending of thefe faults in the ta.
bles of the funnes declination, I chought it meete
firft to fet dow ne the table following , which the-
weth thedeclination of cuery minutcof the eclip-
tike in degrees,minutes,and feconds,whetcby the
place of the funne is prefently knowne, his dechi-
nation being fitft giuen by obferuationand confe-
quently his eccentriciticand apoggumwere cafily
tound, and the theoricke of the Sunne corre@ed :
out of which the Ephemerides hecreafter follow-
ing were calculated, hewing the true place of the
Sunne for cuerye daye of foure yeetes agreeable,
(without notable errour) to t..e ¢ ueth otthe hea-
ucns :and out ofthele with helpe of chis Table of
dcclination, a new regiment (or table of the Suns
declination for cucry day of foure yeres) was mofk
cafily made 5 free from fuch crrouts as wherewith
the tables hitherto publifhed and commonly vied
haue beene too much peftered: as by comparifon

of this,& thofctables wich the obferuations

hereafier following may cutdent-
lyappeare.

& Of the Table of Declination follswing : whereinis [or dovone,
the Declination of enery Mnute of the Eclipticke, s De-
grees, Mirutes, I‘Z}L’{ Seconds CMude 4tro'r.{m(§ tothe grea-
reft oé/iq._v(it{'f of the Zodiacle this refent age, which é ex-
att o&/&rgm!solg P ﬁwnd] tobe 3 3 é)r ce:vg O. Mipstes.
RY :rgfn efpacially for ﬁmfiﬂg opt moff] /}eedil}; the true pluce
of the Sunne , his Dechination being firfbaoune : Or, con-
trariwife, Tofindthe Declipation 0f££t Swenne, his place be-

. ing firff gisen. )

A8 E;aufc_ the Table of Declination
W {olowing, dooth differ fomething
E |} from the Tables heretofore publi-
| thed by others, wheroffome make
thegreateft declination ofthe Sua
Y e tobe2g Deegrées,28 Miny res on-
et AT 1ysas Copermicus and his followers
, g to which the Tables of Declination andre-
iments of the Sunae now generally vfed by our Englith
Mariners are made;) whereas others of late, as that nable
Altronomer of Demvsarke Tycho Brabe in hisfecond book
De.recentioribus atheyei winnds phenomenis fetteth down the
fame to bee by his obferuations 2 3 degr.27 mi.pag. 38.
23 de.31 miv pag. 386.23 de.31mi. 30 fec. pag. 217.
according to which thereisa table of declination already
publithed by Maginus : 1 thought i¢ therfore needfull o
fetdowne, what reafons mooued me to cleaue ncither to
theone,nor the other, butto keepe,as it were,amiddle
courfe betweene both : hersia not onely agrecing with
that excellent arts-man Germanies Eg clide Regiomentanss,
whom Petrns Nowins (compared by R amus to Archime-
des) & Clarins(a greac Mathematitian though a Iefuite)
Aa chofe




chofe rather to follow, then cither of the other : But re-
Ring alfo vpponmany and diligent obferuations (taken
by aquadrant of more then fixe foote femidiameter, o
“exaétly made & diuided into minutes and halfe minutes,
as pofsibly we could :. and as accurately vfed.and rect
fiedby aplumb'ine (cucric time we obferued) asfight
could difverne:) All whish obferuations do prooue with
‘one confent, that the greateft declination ofthe funnc in
thisageis 23 degrees,and 30 miinutes , as thus it may.ap-
peare. ' U o :
" Inthe yeare 1594.thé 11and 12 dayesof Tune, the
meridian alutude of the funne was obfcrued ro-bee 61
deg.§8 min.wheretothe pbfervations of the 8,9,10,13,
I‘L , and Ig dayesofthie famemoneth doo well agree,
wherin the meridian altitudes of the funncwere 61 deg.
§5 mi.. 61 dez. 56 mi.t61d. 57 mi.61 d.§7 mi.;51d.
§7 mi.81 deg.56 mi. alincft, -asalfo the obicruations of
theg,11,12,and'13 dayes of Iune;in the yeare 1597 : In
whichdaies the meridian altitudes of the funne were 6T
_de.§7 mi.61 de. 584 mialmoft.g1-de. §8 miG1 de. 57
“2m. By ali which obfervationsit may be concluded thag
‘the graate ft height cf the fun hereat London is 61 deg.
‘and § 8 minutes.Likewife by diligent obferudtion made
the 12 of December in the yeare 1595 (which day was
very cleare)it is manifeft that the leift meridian altitude
of the funnéat Zondon is 14 degrees, 58 minutes, which
‘beingtakencut of the greatelt height , 61 degrees; 58
minutes, there remdiicth 477 degites,ominutes.the di=
fance of the tropickes, thic halfd whereof is the obliguitie
ot the zadiacke,or greateft declihationof the funne atthis
time, v>. 23 degreés 3o mitiutes, o
Bur yet further to fitiffle the mithat may perhappesbe
endonbr hiégresf, “bedanfcThring but ovéoblervatioh
onely of the leaft mcridian-dltivydeofelie funnei: who
tayalfoobiet the refractienof the fanint beamds;being,
R . fo

fonearethe horizon, Thaue alfo tried the ame another
way, by many and heedefull obferuations of the Pole
ftarre,whereby I found the greateftheight thereot here
at Londonto be 5.4 degrees, 24 minutes, and % tand the
leaft height 48 degrees, 39 minutes ! : the difference of
which heigths iss degrees 45 minutes: the halfwhereof
2 degrees §2 min. } (the diffance of the Pole-ftarfrom
the Pole) added to the lowelt heigth of the Pole ftarre
theweth the heigth of the Pole at Zondon to bee §1 des
grees, 32 minutes :the complement whereof(33 de-
greesi28 minutes)is the heigth of the equinoctial,which
fubtradted out of the greateft heygth ofthe funac,
61 degreess §8 minutes : there remaineth
the greate(t declination of the funne as
before 23 degrees 30
fminutes,
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Thefe of this Table.

- This Table of Declination is made fo part'tcula.x:-
Jy to cuery minute of the Ecliptike,to auoyde tedi-
oufnefle in fecking the parte prppomonall s when
you would find out thereby, cither the declination
of the Sunne, his place being firft giuen in degrees
‘and minutes : ot clfcthe place ot the Sunncinthe
- Zodiake,his declination being firft knownc by ob-
Aeruation , for which caufe efpecially this Labour
was vndertaken, that hereby it might prefently bg-
peare how well the Ephemcrides and 'Aﬁrom;?x-
call Tables hicherto publifed,agree with thertith
ofthe heauens. Whercin many times no {mall dif-
ference is found, euen the Prutenike Tables them-
felues(which haucbeenc heretofore commonly ac-
‘counted the moft perfe& in that kinde) difagrecing
welnigh halfeadegree from tructh, and thatin the
place of the Sunne , whofe motion of all others is
accounted moft fitple and regular, and moft eafic
10 be found out. ' )
To find out thedeclination of the Sunne by his
place firft giucn , by helpe of this Table,docchus :
1f the Sunnc be in Aries, Taurus,Gemini, Libra,
Scorpio, or Sagitraric , fecke th_c figncanddegree
of the Sunne 1n the vpper Margine of the Table,
and theodde minutds (iftherebeany) inthefirft
Columne towardes thelefthand : Then Jooke
wheretheline proceeding towardes the right hand
from the minute of the Sunne, croffeth the Col-
lomne camming downewardes fromthe degree of
the Sunne. for there you haue the Declination of

the Sunne._° The

o

But if the Sunne be in Cancer, Leo, Virgo, Ca
pricorne, Aquarie,or Pifces,do contrariw ife, that
13, fecke the figne and degrees of the (unne. in the
nether margine of the table and the minutes (1f
therebeeany) inthe laft columne next the right
band: and following theline ofthe minute of the
luane towards the left hand : a0d the columnc of
the degrec of the funne vpwards, in thccommon
mecting of that lineand columne you thall inde
the decliration of the fuine,

Exampleotthe firft : the firft of May 1598.the
placeof the funis inzo.degr. 23. mi.g. according
to the Ephemerides of the fun hereafter follow-
ing, madeagrecable to many exa& obfcruations,
taken by a quadrant of 6 foot & a qauarter femi-
diametet in the yeares 1594, 1595,1596,1597.)
Finding thercfore Taurus & thezo.degree in the
vpper part of this table,and 23 minutes in the firft
columne,[ haucin the common meeting (of the
columne dc(ccnding from 20,and of the line pro-
ceeding from 23 min, towards theright hand)1 >
degrees,§3. minutes 19 fec.t'sedeclination of the
funnc the fameday at noone here at London.

Example of the fecond. Thers of Auguft the
fame ycaic by thefame Ephemendes, the funne is
inonedcgree, yo minutcs of Virgo. Thercforc [
fecke Virgo,and 1 in the nether partofthis table,
and 50 minutes in the lalt columne towardes the
right hand afcending vpwards. 1 hen following
the line of jo minutes leftwards,and the colomue
ofone degree vpwards in the common mecting
of theline and columne 1 finde ten degrecs 5o mi-
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nutes,§7 fec. thedeclination of thic fun the ame
day at noone for the metidian of London. ,
~But the declination of the funne being ficft
knowne (by obferuation arotherwife) the place
of the funne fhall moft eafily bee founde cut
by this table after this manner: Seckethe funs
declination. in the arca of the table: thenifthe
figne wherein thefunne is (which youmay for
the moft pare eafily. know by zftimatien) bein
the head of the table,afcend vpwards to the toppe
ofthe fame columne in which you found the de-
clination guen, for there you fhall haue the de-
gree of the funne : follow alfo thelirc wheiein
you find the giuen declination towardes the left
hande, till you come to the firft columne left-
‘wards, and thrc you fha!l haue the minutealfo.
But ifthe name of the figne wherein the fuane
is,be in the.nether part of the table,you muft doe
all things contrariwife, dclcending from the de-
clination found in the areaof this table to the fame
columne,till you cometo the loweft part therof,
‘where you fhall find the degrec of the funne: and
proceeding from the declination towardes the
right handin the fameline, till you cometo the
laft columne, where you fhall find the minutes to
beadioyned, thatyou may hauc the true place of
thefanne, . - .. .
i« This way of finding out the place of the funne
by hisdeclination, firft knowne by obferuation,
is then of efpeciall vfe and tructh,when the funne
Jisneare the xquino&iall poynts, forthere his de~
clination altereth quickeft,. increafing or dcc‘r_ca-
e L ' . lng

fing well nigh 24 mi.inz4 houres. Butwhen
the funne is neare either of the Tropikes, the
milsing of oneminute, ycaorhalfe aminute in
obferutng thedeclination, may caufeyou erre an
whole degree and more fometimes 10 the place of
the funne.He therefore that lifteth trie how weil
the Ephemcrides and atronomical tables hicher-
to publithed agree with the trueth of the heauens,
had beft make obferuation when the fun is io Di-
ces, Aries, Virgo, and Libra, where mifsing one
minute in obferuing the declination , will caufe
youmiflenot paft two or three minutes in the
truc place of the funne. B

When the funne is neare either of the ¢qui.
noctiall points, theremay fometimes bec fome
fmall difficultic in finding out what figne the
funncisin, which may cafily becauoyded thus.
The meridian altitude of the funnc increafing (as
in winter and (pring timc)if the heigth of the fun
becleffe then the complement of the poles cleua- -
tion, thefunneisin Pifces : otherwifcin Arics.
But it the meridian altitudes of the funne be eue.
ty daylefle then other (as in fummer and Au-
tumire) and the heighth of the funneat noone
greater then the heigth of the gquinocial or com-
plement of the cleuation of the pole, the funacis
In Virgo,otherwife in Libra: -~ '

There may likewile bec fome doubt in what
fignethe funne s, being neare eicher of the Tro-
pikcs, which may berefolued thus: the funne ha-
uing fouth declination increafing, s in Sagitaric:
butifthedaclination. of the funne bee foutherlic
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and decteafing, heis in Capricorne. Contrariwife
the declination of the funne being northerly and
increafing, heis in Gemini, if decreafing,heisin
Cancer. -
Nowe whether the declination of the fun in-
creafe or decreafle, you may know by comparing
-the declinations of two daies togither. Forifthe
declination anfwerable to the fisft day be greater,
the declination increafeth : otherwife it decrea-
fcth, If both dayes haue xquall declination, the
firft day the fun is in Gemini, the fecond in Can-
cer, if his declination be northerly , if foutherlie,
thefirft day he is in Sagictary, the fecond in Ca-
pricorne. :
An cxample or two will makeall plaine : The
cight day of Aprill, 1597 the declination of the
fun was found by obferuation tobe ten degrecs,
§3.minutes {,which I fcekeout in thearea of this
table, and in the head of the faine columne whcr-
inIfinde this declination, Ifee 28. degreesof
Atries(forin Aprill the funnc cannot be in Libra)
and in the fame line wherein I found this declina-
tion,in the furtheft column towards the lefe hand
Ifinde.7.minutes. W hercfore by obferuation I
pronounce the place of the funnc the fame yecre
and day tobee in 23 degrees 17 minutes of Aries.
Which Magimus following Copernicus and the
Prutenicall tables(as he proteflzth) maketh to be
the27 degree; §7 minutes of Aries thatis,twen.
tie qxinutes. letle then - trueth, that ¢quation al-
{0 beewng abated, whichisanfwerable to the dife
ference ot longiude betwixt Londun & Venice,
: RN The

The 1t of March the ame years at London
(wherc by many and diligent oblernations by
large and feueral inftruments, the heigih of the
poleis found tobe §1 degrees,3 2 mivuces (the me-
ridian altitude of the (un was exa&ly obicrued to
be 38 degrees,4 9 minutes : whercbyitappearcth
thachis declination the fame day at noone was
o degr.2r minutes, & that northerly, becaufz the
heigth of the fun was greater then the heigth of
thexquinogtial. It is plaine therefore that at that
time the {un was entredinto Arics, Butnow to
know how farre he was entred : fecke out o deg.
2rmunutes in chiearea of this table : wherewith

'you fhall alfo find in the ame line in the columne

nexcthelett hand 53 minutes, andin the toppe of
the columueright oucr this declination you thall
haueo degree.  Therefore it is manifeft chacat
that timethe fun was in o degr. §3 minutes of A-
rics. Where Maginus afier the Prutenick ac-
count maketh it to be in o degr.2§ minutes of A-
rics :thatis, 28 minutes wanting of the trueth
found by obferuation,

Thelikedifference I baue often found by manic
and diligent obfleruations, efpccially for the fpace
oftthefc foure yearcs paft :the whole catalogue of
which obferuations I thought good (for thy fur.
ther fauffaltion hercin) to fetdownein a table:
(after I hauc firft hewed with what inftrument
and in what maner I obferued the {ame,)that1fa-
ny error herein hath beene commutted, it may the
more eafclic appeare. -

i The inftrument therefore wherewith I obfer-
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ued wasa quadrant of more then fixe foote femi-
diameter (for theroome wherein I was ro vie it,
could not well admit a greater quaantitie) which
by realon of his largenefle was fo cxatly made
and diuided,that both minutes and halfe minutes
moughtthercin be eafily difcerned.  The limbe
and f1des of the quadrant were about two yaches
anda quarter in thicknefle : the breadth of the
limbe about foure ynches :the breadth of thefides
about two ynches and an halfe,

Inthe mid(t of theendes and of onefide of this
quadrant weretwo round holes made, in cither
end one : whereby the quadrant was hanged(like
agateon his hinges, vpon two rourd pins,fitted
to thofe holes,and fixed in the ends ofacouplcof
fockets, putclofevpona ftrong fquare poft, per-
pendicularly creted, :and che vpper ende thereof
faftned to the fide ofa principall fparre inan vp-
per chamber, where a window (arcording to the
reclination of the roofe of the houfe) was made
betweeneitand the nextiparre, in fuch fort,that
carrying your eycalong by the circumfereace of
the quadrant, you might by the center therof pla-
ced at the window , fce any part of the heauens
neare the meridian, betwe:nethe zenith and ho-
rizon, Thenether end of this poftrelting on the
flore was putinto the. midft of a focket nailed to
the flore,which was fo wide, thaton cueric fide
the poft wedges might bee putin to coyneit at
pleafure this way or that way, till thefideof the
quadrant were found to ftand moft exaltly per-
pendicular,by the hanging of the plumbelineal a-

longft

longft moft pracifely vpon aline parallel to the
zenith lineofthequadrant. To the center of the
quadrant was faftaed a ftrong ruler of one ynchin
thickncs,two ynches in breadth, & almotft 6 foot
andan halfe in length,carrying two fights vppon
it(viz. ateither end one) ofzquall breadth and
length, theend of the middle line of each fight
falling perpendicularly vpon the middle or fidu-
ciall line and plaine of the ruler, Through the
vpper fight placed at the center was made a {quare
holeas great as well could be. Through tac midft
ofthis fight and hole was put aftraight wire, e-
rected perpendicularly from the fiduciall line and
planc of the ruler, and fo much ofic made flatte
and thin, aswasbetwecne the toppe and bafe of
that fquare hole. This wire ferued for obferuing
the ftarres, the flat fide whercof was to be turned
towards the eyein obferuing ofgreat ftarres, and
the narrow fide or edge ofit was turned to the
eyeward when (mal ftarrescame to be obferued.,
Through the midf of the nether fight, (from the
toppe ot it to-the bafechereof) was made a narrow
{lie perpendicularly, ereéted likewife from the fi.
duciall line and plaine of the ruler and quadrant.
WhenT obferued the farres, I looked through
thisflitte,cleuating and deprefsing the ruler, til]
thewire (becing firft fitted to the bigoefleof the
ftarre) did euen couer the ftarre from my fight:in
fuch fort,chat I mighe fee both edges of the ftarre
alike oneither fide of the wire. The {quarc holetn
the fighthad acouer fitted to it like the couer of
abox wherwith it was wholy couered when Sthc

: un




Sun was tobe obferued. Thenether ende of the
ruler carying the figtts, wastobe faftned witha
fcrue pin, at any part of the citcumference of ihe
quadrant as ncede required.

With this gnadrant (alwayes re&ified by the
plumbe-line in time of obleruation as before s
fhewed) the height of the Sunne was moft eafily
& cxattly obfcrued, by turning the quadrant chis
way or that way, and clenating or deprefsing the
rulet carrying the fights, til the coppe and fides of
the thadow of the vpper fight placed at the cen-
ter, fell vpon the nether fight placed at the circi-
ference zquidiftantly from the top and fides ther-
of: For then the vpper cdge of the ruler hewed
pracifely the height of the Sunnedefired in de-
grees and minutes vpon the limb ot the quadrant:
fauing that one whole degree was alwayes to be
* added thereto,becaufe the breadthof that part of
the ruler that lay vppon the limb of the quadrant
was madeto be iuft gquall to two degrees : thatis
oncither fide one degree from the fiduciall line.

Now for finding out the meridian altitudes of
the fuane and flarres, [ firft found out the mertdi-
an lincthus : with the quadrant rectified and vfed
asbeforcis fhewed, Iobferued the heighe ofthe
Sunne in the forenoone;and fo warily letting the
quadrant ftand immooueable, and laying the fide
of a fireighe ruler (that was about feuen foote1n
length) clofe along to the perpendicular fide of
the quadrant: clofe by the end of that fide of the
ruler(touching the floore of the chamber) [ made

apricke vponthe floore : Alfo laying the fideof -

the

che tulet ¢o che perpendicular fide,and limb of the
guadraat, I made in like maner another pricke(fo
farre as conucniently I coulde from the former)
vpon the floore, clofe by the corner of chat fide
of the ruler. .

By thefetwo pricks,I drew a right line which
teprefented the tatecle@ion of the Sunnes azi-
muth,or of the continued plaine of the quadrant,
and ofthe plainc of the floore in the time of ob-
beruation. Likewafe in theafterneone (the rules
of the quadrant carrying the fights, being fixed im
the fame place whercit was in time of obferuati.
on in the forenoone ) I obferued diligently ull
the Sunne came tothe fame heighe that hee had
when I obferued in the forenoone, which I did
by following the motion of the Sunnes hadowe
with the quadrant il the edges of the toppe and
fidesof the thadow ofthe vpper fight, fell vppon
the neather fight zquidiftantly from thetopand
fides thereof.

_ Thencarefully lecting thé quadrant ftand im-

moucable,and drawing the linc of interfe&ion of

~ thefloore,and funnesazimuth, intime ofthe af-

ternoone obferuation, in like manner as I did 1n
the forenoone, fenting one foote of the compaf-
fesin the interfe@ion of thofe twoo lines, with
the other, drawing an arch,fo great as I could be-
tweencthe famelines , and finding out the midit
ofthis arch, aline from the centre drawne,by this
midft was the meridian line: ouer which, with
help ofalong ruler layd'to the vprizh: fide, and
limbe of the quadrant,and extended co the floore
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(as before) Talwayes placed aad fafined the phaia
of the quadrant ( vnderftoode to bcmnzilurt:z
the floore) fo oft as  obferued the meridian altj-
tudes of the Suane or Starres. ’
Notwith@landing there is fome lictle ertor in

finding ethe meridian afer this manner, except it
bewhen the Sunneis in, or fo neereone of sho
topicall ‘Poyms,that there can be no fenfible akee.
sation of his declination betweene the times of
the forenooncand afterncone obferuatians, Bug
she confequents of shis ertor , in obferaing meria
dian altitudes, may for their fmallneffc iuftly bee
negle&ed, and ‘calcly auoyded, if youattend your
@bfcruation, but alictie beforeand after the fanne
or ftarres 1o be obfcrued, come vpon the meridi~
anthus found. And fer the more ecruainty,l ook
three obferuations in the forenoone s and as ma~

ny intheatternoone , and fo found out three me-

ridian lines,al parallels each to other withogt no-

tabledifference, which if it fhould hase chaug-

ced tobeany , the middlemoft meridian fhoulde
bcliketo bethe trueft,

€ A Table of Obfervations of che Meri..

dian altitudes of the Sunne, taken by a qua.-
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minutes,

The height [The declina-The place of The place o
1594 of the ﬁtfne tionof the |the Swmme é/'.S’me by the
Maic at noone Swnne.  lobfernation. "ra:.mblu. .

2INI42,
M4

Dayes. [Deg. Min|Deg. Min Deg. MinDeg. Mir/Min.
9lhul | §8 14|19 4628w 1|27 ¥ 43| 18
11 Satur. | 58 41 | 20 I3)_ Oom4{29 39|24
13 Mund.| 59 4|20 36| 1 §5 | 11x34] 22
|'4 Tuefd. | 50 15} 30 47| 2 SL| 2 32|19
({7 End. 150 45|21 17 [ 33| s 25| 8
p6Sund. |6t ;0122 33t 14 Tol1s 217

P7Mund. | 84 8122 40 |15 7115 o] 7
38 Tue(d.| 61 - 14 22 46|16 7]115 s7| 10
9 Wedn.| 61 "301| 23~ 525( 17 . 7 | 16 s5 | 12
3UFnd. |61 31 )23 "3 5] 18 solr1g

Juse, | ! J
Idatur. | 61 3128 713 56 1o 47| 9|
28und. | 61 40]12% 12|21 620 44 | 22
4 Tueld., 61 46%| 23 185 22 5322 39 | 14
6 Thurl | 61 52 23 34| 25 5 | 2434 | 31
7hed. 161 §41723 26 (25 49 |25 ' 31 i 18
8 Satur. | 61 55323 27426 41116 29 12
9Sund. | 61 $§6' 23 28t 27 26 |27 26| o
1IoMund. | 61 §7 |23 29|27 54128 23129
11 Tued. | 61 §8 [23 30 0g 0 29%“} 39
12Wed |61 58122 30| 00| 018! 18
| Gg2 |

U




A Table of Obferuations of the altitudes of the Sunne.

20 ‘44 |20 33|11

] g The b, decline [The place of The place of I
,3;4: The height z’{!.dffl?"}fb}))/xavf"fbphclo g kl 594 q‘lbhf'f::z';,::nafth ﬁ"rﬁwé}"b‘& b fg z
lunc. of the Suune tion of the |the Sumne byjehe S'bt‘”é [ eptember & moone Sunne  lobfernation | prat. tables e
] S o4forsasion. | prut.ables. | ¥ Dayes. |Deg. M. Deg. Min.|Deg. Mun.|Deg. Minj Min
Dayes.. [Deg. MipDeg.” Mi W Min/Deg. Minjiin 1 : — Sosthd: -
13 Thatl | 61 573 23 29:l 1929| 16151, SeP'ﬂ'?;_ | clination ) }
14 Fnday | 61 g7 | 23 291 3 61 2 12| ¢ I6Mond.[ 37 18| I 10| 3536%| 2 248 8
15 daur. | 6156133 281 2 58 3 1048 17 Tuel |36 54| 1 3403 563 47 j ps
22 b‘atur. 61 35 | 23 7110 g4 9 51 | 13 ‘x_—o_Thml- 36 .7 2 21 (S, 5405 45 9
S Mont| a1 32|33 £170 3 [To 48] | OFrid 135 44 1.2, 4416 5216 44/ 38
24 Mond |6t 36323 s8if 11 48|31 45| 3 ey
Iuiy . R 'O{bef B ’ L C oy e
- ' TTucl |31 28| 7. 0|07 48|17 35|13
6 Satur. | 59 56 | 21 28 23 24123 13|11 3 Thur.{ 20 434 7! 444 10 45| 10 34 | 11
S Tog oo 2L 8 T e ‘ ¢bad. 130 | &7
’ d: 8-

9 Tueld | 59 26 [30 358 |26 11 6§ i 21 44|21 33| 1I
§ Moud. | §8 14 | 19 46 105,9 1“'50 9 [t6Wed 126 oy 12 2 ,‘;? mg¢6 |2 m30| 16

6lueld |58 1119 33 3 §7| 2 47 | 10° [18Frd. |25 207 13 754 434 30]13
19Frid. |57 20118 52| 5 40| 5 1919 ToSau 35 o713 38|54+ |5 30| 1s

s Thuf | g5 50|17 22| 13 32 | 11 ‘2§ Ty b1 Mand. | 24 - 20 | 1 8|7 46 |7 30 16
I Wedn.| 54 01) 15 413 17 (17 )17 10 7 251;,‘,:;: 23 . § _,;. 23 (11 42| II 30 12

Auguﬂ. ‘ﬂ 29 Tuef. 31.52 16 36 |15 45|15 31| 15

Sagr. | 29 584

3Sawr. |53 1514 471120 11 [20 3| 8 Nouemb. m m
STueld| 52 19t 13 s1ff23 5 |ag 371 8 I Ene. U o ([17 28118 49|18 32| 17
7VVed| 53 0113 32 [54 4 33 54|10 3Sind. [%0°27 |18 1]30 s2|2 3319
8 Thuwl | 51 40% 33 12il2g 2 24 53| 10 —3_]\_1und. 20 12 [ 18 16 |21 49 |21 33| 16
oFnd. st 2013 5315 55 s o 3 7 Thl | 19 27 |10 1 |24 48 24 32513
12 Mond. | 50 23| 11 55 |28 49|28 44| ¢ T0Sund. | 18 43 | 19 4 |37 56 |27 36|20
§ Thurl. | 49 31119 53 [ Tmgqe( 1m38] & “QTM{. 16 ssla1 33|7 266 243 |23
19Mond.| 47 57| 9 39| g 35 J 30) 6 Yo W | 16 45 |21 43| 8 7|7 43|24
Pycnd 146 30178 2 9 29[ g 22 7 21 Frd. |16 27|22 1] 10 419 45}19
'&Is&‘“’& ~ S-239:1 10 28;110 21 8| P3Sa |16 1832 10|11 7|10 45 21
20 Mond. | 45 233 il 12 24 (12 1 1 . 1
b9 Thurf, 21 5 5 i? 1s 1; Is 1s ; L7 Wed |15 48122 40|15 7 ;‘t ;’9

-

\,




of thealtitudes of the Sunne.

ATabls of Oéformtam!

The besght |The declina~Tbe place of The piace of =3
[ Thebeithe| "JT’" ' ll\'l’ 9h5 of tbc.;gbm tion of the tb:Spwmc ijf'rln } é]tl:{a N
Nc:u’c ‘g bt( ,,f,ﬁ,,.s‘ tiow of the" are a2 moone. Swmne, obfersiation, | praw.tables. R &
at moowe ' | Spowe N : p : Dayes. [Deg. Mm.ch. Min, ch MmJch Min. rN‘\]m
Dayes. %"' Min |Deg. Mm. S;M'“']D‘S” MinJ 12Wed |39 0| o 32 1Y30| .0v 55| 3 25
P8 Thull [ 15 41 (22 47]16 ¢ (2] 15 250 33 15 Satwr. | 40 lo' 1 42| 4 16| 3 53|23
poFrid. |15 35|23 §31%y 13]16 '5_43“ 25 17Mond. 1 40 58 | 2 30| 6 17 | 5 s1 | 25]
Decentber] B : 18 Tuel [ 41 22| 2 54| 7 17| 6 50’
17 buel. {15 . 623 33| §s5%6]| § :HO 461 aWed. 141 451 3 17| 8 Isd 7 50 25"
18Wed: {15 9123 19| 6 g7| 6 1148 poThul | 43 91 3 41| o 157 8 49 | 27’
PoFnd. [i1s 18 {23 2| 8T 4 L 8 13141 1 End. | 42 3 4 3|10'12] 9 4803,
22 Sund. [ I5: 25|23 3 |20! gs5|10 1630 STul |44 4| 5 36|14 ‘10|13 4426
PoSund. {16 to3 22 173 17 57417 23 3¢ 26 Wed. | 44 251175 581 I5 | B| 14 43 |25 ]
fy55 | ‘T = T 27 Thicl | 44 40| 6 2116 ' s |15 42 |1
1.,,“,,, S A ) : 4 RIMond.| 46 19| 7 51|20 12 19 38 |2y
18 4320 231%9 @ |38 35/ Apol ’ —
18 20 1318 ISl 8™r15) 7743132 3 bharl1 47 251 8 gy |22 58] 22 34 {124
23 20 3y [5 g3 |1 lg I3 47118 | “Mond. | 48 51 )10 33|26 §2]256 as 24
26 22 283 15§93/ 16 18|15 56|28 $Tact | 49 131710 44 (37 s1(27 27 |24
1 124 3{14:25|21 22|20 $3{129 I4Mond. | 58 14| 123 46 3%39 wI18| 2
February N 5‘ 1 - | Muae S
ISawr. (24 2214 6|22 20y 21 53 1 gbatur 56 47118 1922 121 42 | 19 |
s Wed. ’2; 43 113, 45 |26 2425 56 (28 6Tucl |57 39419 19 24]:50 34 36 14
8Satur. |26 46 | 11 42 29,@26 28, 57 29 14 Wed. | 59 10 )30 42 35| 2517 4
t3 Thor. |28 33| 9 §¢ 25+ 3" 59) 26 17 Satwr. | 59 43421 a5 6 314 5 1o 11y
i5Sawr. [29 19| 9 9 6 301 .5 59|31 RI-Wed. [ 60 114 31 533 o K|l 9 1)13
163und. | 29 40! 8 474 7 28| 6 50|29 23Fnd |60 38 [22 10|11 7] 10 56 | 11
17 Mond:| 30 ‘8.25[ 8 28] 7 59|29 a4Smr 60 46122 18112 6|11 53 13
20 Thurf | 31 114 7 164 11 29|11 0129 29 lhurl | 61 19 I'32 51| 16 52 16 40 [ 12
2Lkad 1313416 5412 28|12 o328 June. | . ,
prThorl ) 33 54| 4 3418 20|17 5930 7 Satur. | 61 54 23 26 |25 484 25 17 314
March \ N P 9 Mond) 61564 23 2827 a5 27 12| 14
» 21 Satur, | 61 4O 23 123 8%47| 8539 3
ESaur. 134 40| 3 48 (20,26 | 19: 59|27 23 Mond. ) 61 32 23 4|10 43|10 34 o
3Mond.135 27| 3 I 524 2g | 21 58 137 26 Thuf {61 16 [32 48 13 38|13 26 Tf}
! | — Mgl




oA Table of 05/""‘“’”'“‘

- cimmd
T The bn_ghr The declina (The place M}?«qv] ?—',‘;‘"
A "-5595 ¥ the Sunne| tion of the be.fmﬁr{lbnf bythe 3
¢ laly at noowe Sunne oﬁjenumn | pravables |
Day l);é.‘Mm Deg. Min |Deg. Min|Deg. Min{Min.
[;oWe& {§4 30|16 . 2| 164 10| 15 §58| 17
21 Thutl | §4 14|15 46 17 3 16 .56 1.
Auguft. '
IFknd |53 s6|1s 2818 2|17 54| 8
28w [(§3 37|15 9|19 3|18 5I 12
8 Frid. . z ;4; 12 17134 .49 |24 1Y
9 Satdrs | 1 12 $8 |35 45|35 361 9
10 Sund.” | §1f 6 12 38|26 44|26 ;tq. 10
19 Tuetd. 148 2| 9 34| §m322]| smiIs| 7
21 Thur. 17 20| 8 s2|7 16| 7 12| 4
ne bnd. " 148 573 8 393 8 16 ‘1016
b6 Tuel | 45 30| 7 2|12 7112 3| 4
hobrd |42 23| s s4|15 4|14 8] 6
Septem. ’ ' s
Sund. | 40 2 26|23 53
;Mund 3;0 ;g 2 7|3} 54444_43 :x
T eld- | 7| 139|325 s133§ 4I| 103
Ig Wed. ;: 4¢ | 1 1§ 26 4.9% 26 40| 93
i1 Thul.[ 35720 | 6 52 |27 ,50|27 3911
16 Tuefd.| 37 '234 1 il 2743 2 3319
PWed. |37 T 0| 1 2 3 41 332 9
18Thu| 36 26| ‘1 52| 4 411 4 37 ﬁﬂ
19 Frd. 6 12| 2 16| g 41 5 "30 | 113
R0 Satur. 35 487 1 395 6 41| 6 23 12
p3 Tue. (34 38| 3 5O 9 39 -9 126 | 13
ngrd ;g 229 4 59-112 35412 24|11
Ofober. N . ! 1
2 Thul |20 11y 7 164718 31| 18 30| 11
3Frid. 130 48] 7 40|19 33|19 1914
9Thur£ 28 35| _9 5343§ 30125 17|13
e Dl i

_____of thaaltitudes of the Sunne.

The l”@’” The declina~T be pl pliace of The place of: o gy
(x)glogbcsr of the Suwne| tion of the t!/“t Sunne é} the . by the g E“

| & noome. Swnne. a[:/i)rmmon |’rm tables. fi' E‘z
_2.1!\15. }Du_’, Min, Du' Mm c" M. I’c" Avl n. M.n. 1
O¢ober | . l ) | °° ]
- — —— »——~—-——~~_-— —— —
LL Sawm. 127 52 | 10 36 i\.28 27216 12 ),
12 Sund. | 77 3 110 $8 128 30|28 15 ‘ 13
s Wed. | 36 25 12 1" ﬁ?;& TA\T{f‘ 15
17 Fnd; :s '4.5 1243 *__3_*__30’ 3 _Is] 1y
o Thuit. | 2 371 16 594 16 36 | 16 16 | 20
E\'oucmb(t: ' , : . :
8 Luel 117 8121 30 5250 522703
19 Wed. | 16 58 |21 30| 6 48| 6 a8 zg

b0 Thul. 16 48|21 40( 7 48y 7 28 20!
24+ Mond. | 16 139722 14431 40 11 32 8

i_)it_:_c_mbcr. :
rﬁ"l_'ucﬁl.'_ Is 20323 7420 2|19 39
10 \Wed. (13 01723 28 (27 . 2|2y 47 |

2 Frid. | 13 58 23 30| a® o 29 50 10

8 Tﬁrt 15 81123 1206 3§ 5:656 Ty
20 Satar. | 1 5. 1423 14| 8 24 58] 26
21 5und. | 15 18 23 10| 9 23 8 59;

24 Wed. IS 34 )22 54 )12 37
soTut |15 16 122 12 |18 38 15, 9! 29
1596 ' T
Tanvary I l
IThal 16 34721 54 [ 20 432 20 ‘T'?'
__LS"”' 163 [ 201 25|22 4222 14 287
10 Sarur. | 18 14 [ 20 14 29M5r 29
12 Mond. | 18 391/ 19 4835 1748 1~ 23

I4 Wed. | 19 3 19 20 -—;—.—_jﬁ._ﬂ‘
22Th|rf’ 3 521 3 25|

21 14017 14|32 17l 11 32 |2y
24 Wed 48]16 40 | Ig Oj'Tg_ﬂ_jE_:




A Table of Qbfernations

i3 0 ¢ | Ube boghnThe diclina (TheFlass of Theplaceol [0 S
.’;?)?ﬁy\v%bcd‘kme tion of the bmnély”fbe&ﬁitfu N
LY | et woume- o mber |
Dy (Deg. MinJegIMin j‘l_)ig_.._Mu_nl)cg. MunjMio.
(3 Fnd. |23 29| o 3 ¥ 494,34
. ;.Tu;£ 29 571.8; 7 44.‘:1 28
XSWed 30 107 8 8 45| -
o4 Tyet” | 32 37:) 5 14 45 )27°
25 Wed. 1y 1§ 145 | 28
26 Tharl. | 23| 5 16 45|27
9 dupd.” | 34t 3 19 44117
" March ‘
135w |39 43 | 1 23927
!iSund.? 6| 1 3*;8 28 |
16 Juet | 40 |53, 5 137125
Apnt |V ST o B
20 Tyelt | 53 "23 93;1 21
245 |-54 35 13 "44{23}
®5 Sund, |54 514 14 .42 |21 §
2.§ Mond, ;8_; 3 15 .49 21 §
28 Wed. 55 41 17 36 _20;
29 Thurl.| 55 5. 18 34|19
Fiay 2
4 Tuel. 13 | 2324 19
11 Tuel. | 58 457",« oX 818
[une _ -
t5 Tuel. 54 3 39|32
118 Frid. 47 6~ 31|26
Tuly
24 Sar, 56 10 6|13
27 Tuel, 8 113 49 11|
29 Thurl. 34 I1s 44 | 12
30 Frid. 17 16 42 |11
31 Sar. 54 O 17 39| 9%

of thealbitydes of the Siisne.,

: A’ugdﬂ" N

1y o6 LT Pt

| Vhe dechia-TThe place of THe pliace o7
zon of the |the Sumne by|Snpne by t;.f:_‘
rHs.tables,

Sanne. \obfernation.

Dayes. " [Deg. Min. Deg. Min, Deg. Min,

Dez. Fir.

| Lanvary

10 Tuetl, } 12 2 b 28

1 \frfd;' ' 13 ,22“‘; 'Z)"'n
16 Mond. | Io 70| 3 16| 3 5|
1 Sar. 8 3331 8
30 Mond. S 13|16 49
31 Tuel: 493 17 49
Sqncm?gr‘ el SRR I
| s Sumal T 41 T3 7 g4ian 41| 2
6 Mond. | 40 59 |2 31 |33 41
pluel: | 40 36| 27 7§ 24 39

8 Wied. I 4433 8

3 Mped | o 1" 339

14 Toeid. | 37527 [ 0 36 |1 30
1S Wed 137 284 1 0] 3 30!
s Sat. |33 4 533 17 21

7 ‘Mond: 5 4914 20

[ Ofiaber |~ .
[ 4 Mond 130 0 | 7] 15 [ 31 16 )
En_u:mhe« - . N _
2 Tuel. 1 20 3517 53 [ 70 23

b 5-Frid. - 19

Iso7

23 25| 23

oy
-4
B

§ Tuel. | 227

16 9| 15%46

19 1

b bl ol Hhoall
— _—'-‘*"—\‘—“ﬁ 3

° 53| o
1 531 1
2 52| 2
3.5t 3




£

oA Table.of Obfervatious,

T T T kel T b el [T e, mf,,qq? 3
1597 Lfﬂbf&f hason of she - the Supwe tlk&'.-ﬁ)g/::' LY
M‘"‘h | @t moone |- Supnc . \obleruntion |prus. tables v
Dayes. |[Deg. Min eg. Mut. |Deg, Mut.|Deg: Min] Min

{d 23| .F 5%| 47T49| 472326
;gw:dd jg '42!'02 M8y 15 '48 | 5 22 261
17 Thuit'] 41 107 3 423 .0 48[ @ :l :7‘
20 Sund. | 42 21} 3533 9 48 9 19 29
21 Mond. | 42 44| 4 .16 | }O0 : 45 l(? 18 2?

Apuili : Sl ookl g 0 |

N ks 27 71 30°

8FEid. | 491214 10 |535. 28 . 17 w37
3083 | 56 va 17 ‘4 19‘2‘37 RY) ; 19

Marc I 2l IR N :

2 Mond. | 56 40| 18 /12 | 21 34 /21 14 1;:
. Tune . T MK -

g Vhuf | 61 (57|23 (29 | 27 M $4| 27 w41 13
IT Sar. 61 8|23 ;30| - ! - 2(3633; ]
12 Sund. | 61 .§8 | 23 1gor 1529 ° ,333, -

. d.| 61 s7.i 23 293 - : ,
;’3%&1 61 fg* 23 gxs.L 7 22 7 14 8 :

luly R ' e X
,4hz>,yd. 60 12} ar ﬂ.f,—r; 21 44 :; ;31 ’8‘
' . | 60 i 21 1353 22 -39 : .
;’IV;;':; 59 Jj 2L 26|23 36|23 28| 8 |
(8Fnd. | 59 134 | 2r G| 25 (28] 35 23 3
b4 Sond. |56 14 177337 10 ; 50[10% 32
N6 VYueld.| 55 30|17 " 2|12 44 (12 37 7‘.
Auguft : ) | i _{____Ls - ]

d. V1|14 43|20 ‘25320 1 7
3%‘:@. ;% ;6 12 48 | 26 11§ 26 -5 Ytq
S ; , 3 . > i
Seprember| - i . l 3 - L
2 Thurt. | 34 '50| 3 38| 9 o 8 57 z:
hoFrd |31 444 6 43} 17 5|16 5t sl
L I : : \ : ' - -

of the altitudes of the Sunne.

24 | 7hes beight) The decline-17%¢ plice 07' The place of 3|
iOétober 19/7he fime | tion of the lrlae Surue é}{.S‘:m;:: by the

i | #tmoone | Sunne.. ob/ernation. \rat.talles, |
o Dayen. |Deg, Mun[Des. M) Deg. MmlDeg. Mir. Mun,

»Ufl@bﬂf; l .3

N
3
N

2oud1r

=

] | -
.ﬁiﬂuuﬂa@: 20 123 597[23 3 rﬁn S| 15
2 Wed 137 XL 920 1 [a8 45| 1 |
(LR 126 36T S0 tmo i) o 45 15|
:2; ,N,on_i’. »—:-nx.zi' %&If—*‘i‘—“‘llﬁ 1; JI._ 7010 46|21
7. Xhut. 23 (16 6% Iiass ’,;L; 45| 19
R8st My .}:d 16 42016 ' 15 47|20
ouember[ 7T 7 _ hL—‘*‘]

3 Thur( |25 a2y 18 4021 3120 48|15
TMond 1o 219715 ¢ %{' It | 24 3%3?‘!
2 Taehd.F 16 24 | B Al1?25]10 .7y 24
Bl D329 (eherepespertau nar rap . '

- Nd%yt,hc whole courfé of thele obfcraations, it mani-
feltly sppearetbtliic the dectinatigns fec down in the regi-
meats of the funnc,thatare, & haue been hitherto ordinari-
ly v&d by our fea meti, dod for the moft parcnotably erre
from the teueth of theheavens . Which ¢rrors as they may
moft truly be correétedby obferiiation only in thofe daycs
wherein certaine obfetuation was made: fo for finding out
thedcclinations ofthe middle dayes betweene the obfer-
uations, T theughe it the beft way,fiift to'make the Ephe.
micrides of the {unné heréatier following, agiceable to the
tormer obfetuations,and then to finde outthe declinations
sunfwerable to the placéliof the funnc for cuery day of
foure yeareditogither,'becufe that after thar nur by of
yearet the fane places of thefunne, andthe fame dedinage
onsreturne aratne Wwithout - ferifible crror,which allcbya
certaine gquation may be cotre@ed, foas thefe tzbles may
shéreby be miade feriticeable for many ycares, *
3 Hh ;
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Fift therefore for making-thefe Ephemerides]
itisneedfull toknow the timeofthe funpes en .
tranceinto cecsaine fpeciall poynts. of the Zodi~
-ack :asalfo the (unnes continvance in thearches
ofthe zodiack canuined between thofe poynts,

. whereby the proportion of the funnes motion

- may geometrically be found onr, his eccentrieitie

and place of his apogzunt being hereby knowne;

. Forknowing theumeof che fuines entrance

~ intoany pom:‘o‘-thg eclipritift is beftes bﬁgfx,ﬁ ‘
* cxaltly the mé:i!dum altitude of the fimne ' no

onely the fame day wherein hee is bike to enger

+.* + into the poyrirdefired bu cuery day atio, for two

.- ot threcdayés” togethef | Hog, bcﬁir Aoy pfecy

" that day,thatBoth'by the teftimonre ot fo mamte

~ obleruations compared togither, youmay baue

the more aflured'ruth : as alfathay ifthe day you

_ moftdefire fill not out ro bee fo dlearc as you

. would with,you may notwith fandin by the
e obfctua‘tibnk(iﬁﬁcdiycs oing §§{qr§,-.ailﬂfolv

lowingafiér, ‘or cither of them, obraine your
defire. ' - C
, Haumg‘t!}ti_svob(c;_rppd the meridian-altitudes
- ofthe funugand theseby allo found his declinati-
ou's for cueéry one of thofe daies whercin,you ob-
ferued,you (hal cafily kpow alfo the try. plsce of
the funae in cuery each ane of the fame dayes,
with helpe of the former table of the deglinaion
of cueric minute of the ecliptick,. in fucb fore as
before was declared, when] thewed the vicof
that Table, .
Now ititfal ontfo happyly that both the day
o be

be cleare, whenthe fugne entrethinto the deti-
ted poynt of the ecliptick, & that the place of the
funneaunfwerable to the declination of chat day,
beal one with the poine defired,you haucalrcady
that you loughs for, withous any morg adons;
viz,thac the fyane entreth chat day atudoneinta
the ponit defired. Otherwile fubtra& the obfcr-
ued placzot the funne,nexcbefore the peiat de-
fired out of the obfeiued place of the funae,next
following that pointy & the remainder fhal fhew
you the apparét motion of the funne,anlwerable
to thetimebetween chofe obferuations.Subtra&
allothe former place of the funne, S his place :n
thepoynedeficed, andnoterhe difference:: for as
the former remainder (that is the apparent mort-
on ofthe funne betweenc the obferuations ) is to
the time betweenc thofe obferuatioas : {ois this
difference to the time betweene the ficft obferua-
tion, and the {unncs entranceinto the poyntde-
fired, - :

Example of thefirft: I defired to knowethe
time ofthe funnes entrance into 14. degrees, o.
min. of s in theyeare1§96.1 obferued theretore
(at London) the heighe of the funne at neone,
the 2. of Iuly the (ame yearc, and found it to be
§5 degrees, 8 minutes, whereby his declination
was gathered to be 16 degrees,40 minutes , and
conlequently his placein14 degtees, o minutes
ofa thatday at noone.

Exambplc of the fecond : admitte you woulde
know the fame yeare the time of the funnes en-

trance into the midft of Taurus. Hauing there-
o : fore



foretocthiy und%nw,' theXnetidian altirades
of the fuangithic s4:,15,ahd 26 dayes of Aprill, m
that yeare(withth thie Ipace of which dayes I dm _

fure the funn® mufk needs be in that poynt)tobe

54 degrees, 35 minuves sy degeded, /$i pin. 2§y
degreas; 8 min..4}-andconfeqently; the detlinatis
ons to be'18 degr. 7 min:: xs’dc'E'r,.' 93 tmin 16
degr: gomib. 3, Tfounde hereby theplicey” of
the funneche fame dayes to bevg degt.7 min. v,
15 dégices 3imin. w16 degrees,t min. i Substracs
ting thercfore g degrees,” mit) v’ (tHat iv, the
Place of the funne the 24'day)out of 15 deg, 3 mi.
@ theplaccof the funne the g day) the ‘remains
der fhall be 56 min. which is the appdrent moti-'
on of the funne,berwetn the 24, and 2 g dayes at’
noone, that is; thediurne motion ofthe funneiar
thattime. Subtra@ingalfo 14 degr.> min. ¥.out

* of 15 degr.o min. 5.the differenteis §3 mi. Now

a8 §6 18 t0 §3: b are 2.4 howres, 00 22 hovres and
% thatis almoft 43 minutes, Ttappeareth theies
for by fubtracting 24 houres; 43min. dur afs 4.
houres,thatzhe funne hould enter into the midft
of y,the 25 day,aboutone houreand 17 min. be-
fore noone ». that is, attenarctocke, and 43 min,
. Now fuppofing Ebad nex,! ovcould not haue
obferucd the 25 day, L may unotwithftanding find
the time of the fynnes entrance into the midf of
% 1by the obfervatipns of the 2 4 & 26 daies aficr
this manner : Subtraét 14 degr. 73min. y.out of
36 ‘degrees, # min. & the,remainder will be one
degree, 54min.thatis,thé motis of the funne for
twoodayes betweene the.24 and 26 dayes at
noonc.

noone. Thereforeas 1. dege. s4. min. isto 48.
houres: (0 are §3 min. (thatis, thedifference of
theplace of the funne the 24 day from the midt
of w tound outas before ) to 22. houresand al-
moft 19 min. {o ashereby it feemeth the funne
thould enter into the midft of wthe 2§ day at
ten of the clockeand 19 min. before noone.

But if o fall out that you do not or can not
obferue, both before and after the time of the
funnes commiag to the poynt defired ( as fup-
pofe I could not haue obferued the 24 day , but
ounely the 2§ and 26 dayes, inboth which daies
the funneis gone paft the poynt defired ) not-
withftanding you may obtein your defire thus:
Subtral 15 deg. 3 min. v (the place of the funne
thezs day) outof 16 degr. imin. w (the place of
the lunne the 26 day) there will remaine §8 mi,
the diurne motion of the funne betweenc the
noonctides of the 25 and 26 dayes. Now be-
caufe that on the 2§ day at noonc the funne was
gonc 3 min.paft the poynt defired : therefore as
§8 min.arc to 24 houres,fo are 3 min.to 1 houre,
14 minandalmoft ahalfe. By this account then

the funnc thould enter into the midft of Taurus
the2§ day 1houreand about 14 min. and § be-
fore noon:that is,at 10 of the clock and 4.5 mi. §
Neither ought that fmal difference that appeares
beeweene thefe accounts tobe greatly regarded,
which amaunts not to fo much as haltan houre
in which time the motio of the Sunne 1s litlea-

-~ boucamin.& thedeclination of the fun in thae

Li part



part ofthe zodiacke cannotalter fo muchas § of

“aminute, which is fo fmall, as can by fenfc verie
hardly,or notat all be difcerned. But this diffe-
rence may with good reafon rather feruc to con-
troll the ouermuch curious fcrupulofity of them
that will ncedes bee calculating the place of the
funne not only to degrees and minutes,but to fe-
conds alfo, when as notwithftanding they miflc
agreat many minutes of thetruceth,and withall
the inftruments and meanes they can deuife,
fhal hauc much adooe to finde affuredly the true
place of the funne writhin onc minutc, yea cuen
then, when heejs at, orncare the zquino&iall
poyats , where ofall others his placemay moft
certainely beknowne.

Noeither yet ought thatlittledifference of a
minute or two thatappeareth betweene the di-
urne motions ofthe funne, found by obferuati-
ongreatly mouncany man(in that by the firft and
fecond obferuations the diurne motion thould be

~ §6 min. by the firft and chird § 7 min. by the fe-
cond and third §8 min.) the greateft of which
differences may almoft arile by erring but one
halfe niinutconly, in taking the height ofthe
funne, which error isina manner altogither in-
fenfible and wil be cafily pardoned by them that
haucor fhall accuftome themfelues to make the
like obferuations,when befides their owne cx-
perience they fhall finde thatthecheefe artificers
in this kinde of skill, Tyche Brahe de recentiorb.
stherei mundiphanom.lib.3..cp.10.part 1.Copern.
Kewol libr.4 ,cap.21.and Ptolemee himiclfe 1n all
his

his Catalogue of the fixed ftarres Almageft.lib.7.
cap.g-when they fhall finde (I fay)that eucn thefe
princes of Aftronomie (o greatly exercifed in ob-
feruations, haue accounted an whole minutcot
twoo,hardly fenfible : Ptolemee alfo contenting
himfelfe,for the moft part, to haue fer down the
places of the fixed ftarres tofixth pares of de-
grees y and verie feldome comming to twelfih
parts, thinking it fufficicnt  (as itmay feemce by
the perpetuall courfe of that Cataloguc) to come
within § ot 10 minutes of the truth.

But to returne againe from whence wee haue
alitcle digreffed : After this manner nowe fhew-
ed, wee founde the time ofthe funnes entrance
intothe beginning of vand &, & into the midft
of gitam,and 22, asinte places feruing molt
ficly for the finding out ot the funnes eccentrici-
ticand apogzum: followingalfohercin the cx-
ample of Copernicus,Lib.3 cap.16 Remol.who wel
perceiuing how hard, yea rather impofsible 2
thing it is,to finde by obfcruatien the time of
the {unnes entrance into the folftitiall poynts
{where the meridian altitudes, and declinations
of the fupnc continue almoft thefame, without
any fenfMe difference for two or three daics to-
gether) choferatherthe parts of the zodiacke
alreadie mentioned,where the place of the funne
may more truly beknown by reafon of the quic-
ker altering of his declination, the differerice
thereofin tgc {pace of 24 howres 'amounting to
more then 17 min. TH€times therefore of the
fungcs comming to the forefayd poyntesin the

Iia yearcs



yeares 1594, 95,96,97. wee found tobe fisch as
are fetdowne in this table tollowing,

\

1594 | 1595 | 1596 | 1597 | O m

!

a.Ho.Mi|Da.Ho. M)[DG.H“.MI‘DR.HO N}yiug.@

Tan. 24 17 19124 23 2524 5 s0/= 15!
iMar. 10 15 27| 9 20 5810 2 37/v |
|Apnlr 25 17 4824 22 4625 5 2305 15
uly 28 14 40h8 19 2028 1 o028 8 39 1
Sepr[13 0 24[13 5 2512 11 48/12 16 412
[0&0.23 ¢ 54,28_9 55127 15 4427 21 §5m
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Hereby the times of the funnes continuance
intheatksof the zodiack berwixe thofe points,
as allo the arkes of the cecentricke aunfwerable
to thofe times, were more cafly found then that
itthould now be ncedefull tor mee to be tucther
tzdious, in fewting downe the manner offind-
ing the fame , wherein notwithftanding there
may fome difference of an houre or two fome.
times appeare, - by comparing together thofe
timesin feverall yeares:yet this error being fuch
as may arifc by mifsing little more than onc mi.
nute inone oblcruation : or little m ¢ then
halfe aminute,, in two obferuations dffhe me.
ridian altitudes of the funne (onc obferuation
being made when the funne is about the begin-
ning of the arkc,thcmh\;:r, when he is about the
ending thereof) make no daubs,buc that it Mal
at theleaft be favourably ceafuared by them thag
hauc acquainted them(alges with ofren prattfe
ofobferuing : wherein he hall (in my opinion)}

: - quite

L
quite himfelfe wonderous well , who neyther
through imperfe&ion of fenfe,cither in making
ordiuiding, or in retifying, or invfing his in-
ftrument, and cuery part thereof: nor through
the ditficulty of noting pracifely the edges of
the hadow of the vpper fighe falling vppon the
nether: (thelimites or boundes of which fha-
dow are but a confuled mixture (asitwere) of
lightand darkenefle together,orameane zqual -
ly compounded of both »- the which an no
better bee difccrned than by ghefsing: ) nor
yetby refration of the Sunne. beames through
the thickenefTe of the ayre, clpecially when the
Sunneis in the foutherly femicircle of the zodi-
acke : hee thall (I fay) quite himfelfe very well,
that neyther by one, no. fome, norall of thefe,
fhall mie a minute and more fometimes 18 ob-
{eruing the Meridian Altitude of the Sunne :
whercby iferrour be commirted both at the be-
ginningand ending ofthe forefayd arkes (efpe-.
cially ofthofe arkes that are conteined beeween *
the middeft of Taurus and Leo, of Leoand
Scorpio, of Scorpioand Aquatius, of Aquarius
and Taurus)the place of the Sun found by fuch
obferuation, may be more or lefe then trueth
by 3 or 4 minutes, & both errors together,may
amouatto 6 or 8 mi.crror inthe motion of the
fun,wherofmay folow 2 or 3 hours error in the
time of the funs abiding in ene of thofe arkes.
Out'of the former table I foiid the time of the
fans continuance in the northerly femiciccle of
the ecliptick from the beginning of v to thebe-
li gmning
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ning of Librato be 186 dayes,14 houres,and a-
bout one half : and in the foutherly femicircle
fr5 Librate Aries,178 daies, 1§ houres, & about
one halfe. Whereby the arkes of the funnes ec-
centrick, anfwerable 1o thofe femicircles,appea-
red tobe 183 degrees, §§ minutes from Ariesto
Libra,and 176 degrecs § minutes from Libzato
Aries.

Therefor becaufe the place of the funnebeing
at,or neare,the gquino&iall poyats, is moft cct-
uinely knownc(his meridian alticude and decli-
nation altering there moft fwiftly) and confec-
quently, thearks of the eccentrick conteined be-
twixt thofe poynts, are moft certainly found : it
appcareth to be moft certaine, that the eccentrici-
tie of the funne at this time,muft needs be at the
leaft 3414, fuch parts whercof the femigiameter
of the eccentrick containeth 10000, thiough the
funnes apogzumn were but in thebeginning of

“Cancer.Whereas it it be in 9 degrees, 22 min. of

“Cancer (as Copernicus would haue1t) theeccen-
tricitic cannot beeleffe then 346 of the fame
pares : notwithftanding hee makethit tobe lit-
tle more then 322 of thofe parts in this age,

But finding by the obferuations of the ycarcs
1596,%1597, that the funne is in going through
thequarter. of the zodiack,from the 15 of Aqua-
rius to the 15 of Taurus, 9o dayes,23 houres, 22

_ min. and through the next quarter from Tautus
to Leo,94 dayes, 2houres,4§min. andconfe-
quently that the arke of the cccentricke anfwe-
gable to the firft of thefe quarters, is89 degrees

40 min,

40 minutes,and the fecond 92 degrees,46 min,
fo as the whole acke of the eccentrick anfwera-
ble to the femicircle of the ecliptick from the 1§
of Aquarius, to ther§of Leo, is 182 degrees, 26
min. Itfollowcth hereof, that the placeofthe
funnes apogi, this prefent age thould be about
6 degrees,50 minutes of Cancer,and the eccentri-
citicalmoft 344 ofthe forefayd parts, asby the
demonftration following it may appeare.

L4
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EFGH, theediptick,

MN R V,theeccentrick efthe funne.
A, thecenter of the ecliprick.

B, the centerof the cecentrick,

EAG,

E A G, the diameter of the ecliptick,drawn from
Ariesto Libra,

K BP, the diameter of the eccentricke parallel
EAG.

IK MNP Q, thearkeof the eccentrick from
the beginning of Aries, to the beginning of Li-
bra 183 degrees,§§ minutes.

K MNP, the femicircle of the eccentrick,180
degrees. Therefor thearkes of tie eccentrick, | K
and P Q, ioynedtogither, make thrce degrees
5§ minutes. .

But I K and P Q are gqual,becaufe the diame-
ters of the eccentrick and echiptick KBP, and
E A Gare parallels. Thertor I Kis the one halfe
of 3 degrees,§s minutes, thatss, oncdegree, 57
minutes }, the fine whereot I X zquallto A B,
is found by the table ot fines, tobee 341 ; parts,
whereof the femidiameter of the eccentrick or
whole finc conteyneth 10000,

T AO, the diameter ot the ecliptick drawne
from the midft ot Aquarius, to the midft of Ico.
V B N, thediameter ot the eccentrick parallel to
TAO. v

TV MNO,thearke of the eccentrick from the
midft of Aquarius to the midft of Leo, 182deg.
26 min.

V MN, the fcmicircle ofthe eccentrick 180 de-
grecs. :

Thetefor TV and N Otogitherare 2 degrees
26 minutes.

But TV and N O are zquall, becanle TA O
and VBN areparallels.  Theretor N Q isthe

- Kk onec



one halfe of 2 deg.26 min.thatis,onedeg 13 mi.
thefine whereof O Z zquall to CB, is 212 parts,
whereof the whole fine conteineth 10000,

L A S,the diameter of the ecliptick drawne from

" the midf{t of Taurus,to the midft of Scorpio,

MY B CR, the diameter of the eczentrick pa-
rallelcoLAS,
LMNO, thcarkcofthe eccentrick from the
midft of v to the midft of &1, 92 degr.46 min.
Thearke ofthe eccensrick MN O, o1 degr. 13
mi.becaufe it is theone halfof theark TVMNO
Therefor M L, the differenceof LM N O, and
M N O, is 1deg:33 mi.whofe fine L Y, (that 1s)
AC,(becaule MY BCR, & L A Sareparallels)
is 270 patts,whereof the whole fine is1000.
‘Now then thetriangle BC A, two fides being
giuen,CB212,C A 370, withtherightangle B
C A,by thedo&rine of triangles there thall allo
be giuen theangle B A C, 38 degr.10 mi. which
fubtraded out of.the angle C A D, 45 deg. o mi.

there remaineth the angle BAD, 6 degr.50 min,

which fhewcth the placeof the funs apogeum in
Cancer.

Alfo A D being foundbeforeto be 3415 parts,
whereof the femidiameter ofthe eccentrick con-
teineth 10000, and B A the fecans or bypotensfs
aunfwerable to 6 deg.50 min.conteining 1007
parts,whercof D A 1s fuppofed to contein 1000,
asoutotthe canon ortable of fecants it may ap-
peare, Thereforas1000,is to1007 {0 is 3413, to
344 (almcft) which isthe cecentricitie of the
funnes cccentrick, in fuch parts of which the fe-

mi-

midiameter of the ecéentrick is 1000.

The fame may otherwife be prouced after this
manner: Inthe Triangle BC A, the fidesBC
and C A werc found to bee212 and 270 of the
forefaid partes. The fquaresof thefe fidcs are
44944,30d 72900,The fum of thefe fquares is

©
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117844, therooteorfidewhercofis little more
then 243,which is the quantitic of the third fide
otthe fame Triangle B A, ti.c eccentricitie defi-
red.But becaufe I might €afily cire more thé one
ortwo of thefeparts.in finding the eccentricitie,,
and more then half afcore minutcs in the place
of the funnes apogzum, (all which error may a-
rife by mufsing lefle then halfe aminute in obfer-
uingthe meridfan aksiciddes of the funnc) 1
thoughtit good thergfore ot 1o bee roo lerupu-
lons hcrcjw?'fmt fod makjng the Ephemerides
following ,  Ytooke thececentricitie to be 343
parts,wherof the femidiameter of the cocentricke

is 16000, “qnd the abo' [cum tabe insy d?gl‘ccs"\

o/minttes of Gancerd Meaning alfo 1o comy fo
weare Copernicus as twhefh would give me ledue.
. Theeccentriciti€and apogaum of the funne
"being thus knowne,togither wich his true place,
which by fo exa& obferuation as we cevld,in the

- ykare 1597, the1i of March at nodiic, we found
. to be.o degrees,§3 minutes of Arics : his middle - ¢

motion from the beginning ot Aries, and his
motionof Anomalie.counted from higapoge-
um,wtre cafily alfo fohiad out after chis manner:

Leta bethe place of the funne in his eccentrick,

the funncs true place in the zodiacke.

B s,alinedrawne from the center of the eccen-
 trick, to thecenter of the funne, e
A'd, aline drawne frgm the center ofthie cclip-
uck,orofthe wosld,parallcl to Ba, fhewin gthe
middle place of the funnein the zodiack.

Ab,alinc drawnefrom theceuter of thee-
. B cliptick

Lo o et

. N

-

cliptick, by the center of the funne to the zodi
ack,thewing the true place of the funne.
Therefor the angle B A D being 7 degr. and
confequently the Angle B A I 97 degr. becaule
D A lisa rightangle: the Angle s AT (founde
by obfcruation to be o deg.53 mi)being fubtrac-
ted from the angle BAI, there fhall remaine

XK
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theangle B A 4, in the triangleB A% 96 deg.»
mi. & two fides of the fame triangle being giué,
2 B 10000 parts;and B A 343 of the fame parts,
therefor by the do&rine of criangles, theangle B
8 Ajgquallto A 4 O(becaufe B 4jind Ad are pa-
rallels )thal likewvile be tound to be 1 degr.5 mi.
(the profthaphzrefis o r zquation of tire funne at
thatltime, which fubtraGted from Eb, the true
motion of the funne.that is,s3 min(adding there
toan wholccircle, there thal femaine the middle
motion of the funne E F G Hd, 358 deg 56 min.
Allotheangle s A b(1deg.57 min addcd to the
angles A B(found before to be 96 degr, 7 min.)
fhal makethe wholeangle BA d (chatis the an-
gleeBabecaufe Baand A dare parallels) 98 deg,
4 min, which fubiracted out of 360 degr. fhall
leaue the arke of the cccentrick, e R V 4,261 deg.
§6 min.the mation of the funnes Anomalie.,
Butby the prutenickaccoiits made for the meri-
dian of Mans Kegins Eorufsie,which differeth £r5
vsinlongitude to the caftward » 7 deg.30 min.)
the 11 of March at noone,15 97, the middle mo-
tion of thefunne from the beginning of Aries,
thould be 348 degr.31 min.and themotion of the
funnesanomalic 258 deg.16 min . The difference
therefor of this middle moti ofthe fonne, from
tharwe found by obferuation, negle&ting the g~
quation for the diucrfitic of meridians, is 2§ mi.
and the difference of the funnes motion of ano-
malic 3 deg. 40 min. '
Theprutenick tables therefore thall be fitred
for the making of the Ephemetidcs followi ng,
' oncly

only by adding 2§ mi. to the funnes middle mo-
tion,and 3 degr, 40 min. to his motion of ano-
malic.

Moreoucr, becaufe in the prutenick tables, the
greateft profthapherefis of the funne, intime of
his leaft eccentricitic is one deg, 50 mi 40 fec &
the greateft excefle)to beadded when his eccea-
tricity is greatcft) 32 mi. 4.4 fec. Alfo the greateft
profthaphzrefis found agrecable to obferuation
inthisage,t de.§8 mia.exceeding 1 de. 50 mi. 41
fe.by 7 mi.yalmoft,which haue almoft the fame
proportion t0 32 min,4 4 fec.thai 13 haue to 0.
Thercfor adding alwayesto the proftapharefis
orbis found in the prutenick tables +parts ofthe
excefle adioyning, which may eafily be founde
by multtplying the excefle by 13, and diuiding
the produét by 60}we thal haue the profthaphg-
relis to be added to, or fubtracted from the mid-
dle motion ofthe funne, that {o his true motion
may be found. :

. One example will make this moce plain: The
firltof Tanuaric atnoone, 15 g9, the middle moti-
on of the funne,reckoned from the firft flarre, of

the conftellation of Ari-JSex Deg. Min._Sec.|

¢s,gathered out of the pru-

~ tenick tables,is — 4 21 $6 35|

Hercto addr thetrue pre-
celsion of the xquino¢ti-
um, gathered out of the
fame prutenick tables.— 28 4 25
and the ®quation agreea-
ble to oblernation at Lon.
don st 25




The fumme fhal be the | Sex. Deg. Mm Sec.

funnes middle motion,
from the beginning of v,

agreeable to obleruation
Alfoout of the fame ta-
bles the motion of the
funnes Anomalicis ——
) Thczquation ofthis-A-
nomalic agreeable to ob-
fervationatLondon ~——
T herefor the true or co-

zquate Anomalic i$ wmm |

The proffhapharefis Or-
bés in the prutenick tables
agreeable hereto, is  ——

The excefle anfwerable to
this profthapharefis

The part proportional or
‘Lofthis excefle is  m—

Which addeth to 26 mi,
30 fec. maketh the whole
or ablolute profthapharefis
ofthe funne,

Which being added to the
fuanes middle motion,
frothebeginning of Aries
We thal haue the funs true
mou from the beginning
of Arics.

And his true place 1 [a-
nuar.atnoon 1599, forthe
meridian of London s

———
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The wfé of thefe Ephemevides.

Of'the vfe of thefe Ephemerides,becaufe they
bealragither of the lame forme, that ochers ge-
nerally are, and hauebeene heerctofore : and to
be vied alfo in all points after the fame manner,
for fiading out by chem the true place of the
Sun atany tine defired,during the ume of their
contingance : I thinke it ncedelefle far mec1n
this place to makeany further mention : it be-
ing my purpole ia this Booke , ratherto make
fupply (as [ may for the prcfent) of thatis wan-
ting in others, then to meddle with chac which
u{ufficiently handled and already publuhied by
ethers . Thisnowwithftanding I chought
toadmoaith, thatchele Ephemerides , though
they be made for 4 yeeres oncly, yct may pro-
firably feruc for many yceres to come,aker this
mance : Subera& 1600 out of the yere of Chrift
giueh : divide that remaineth by 4 ¢ ifany thin
remaioce after diwifion made, it theweth whicﬁ
of the threc firft ycares iu this Ephemeridesan-
fwereth to the yearc giuen: if nothing remaine,
the fourth yeare is aunfwerable to the yeare gi-
ucn. Then marke how much the quotient is,for
as many vaoutics as are contcined thercin, {0 ma-
ny min, muft be added to the plazeof the funne
euery day of the yeere in thefe Ephemerides,an-
fwerable to the yeare giuen , in the monicths of
Maic,lune,luly,Auguft, Seprember and O&o-
ber: but halfe fo many minutes onely arctobe
added in all the reft of the moneths.

Mm3 Sup-



Suppolc forexample the 1. of Fanusry 161 you
w&ffld‘know the ghcc of the Sunnc : (ul?:ra&-
ing therefore 1600 out of i614 there remain 14,

“which being diuided by 4.the quotient;is 3,20d
-~ the remainder 15 2+ which: remainder fhetveth
“thatthe fecond yeercin thefe Ephemesides (that
istheycare 1598 )anfwereth to the yeare given,

Adding therefor half 3 minutes(chat is rmin.4)

~ to21degr. 10, min. of Capricotne (the placeof
the fonne thefictt of Ianuary 1598 ) I finde the

- place ofthe funoc the fitft of lanary 1614:t0 be
10 21 degrees 11 min. ¢ of Capricorne,. :

- Theplaceoftbe fun being thus eafly known
by thefe Ephemerides for euery diy of 4 yeacess
thedeclinatios ofthe funne forcuery day of the
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* wableof the declination of cuery minute of the
eclipticke, infuch fortas was fhewed in the vie
of that table ; And fo was made with no leffe fa-
cilitie this table following , of the funnes decli-
nation for eucry day of 4 yeetes togither, come
monly called by fca-men, 4 Regiment of the
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" ini any ether yvithout zquation aunfwerable ¢o
-thediftannce of the meridians or differcace of
longitude. '
Toauoydethiserror thercfor, firft learne
howemuch you differ in longitude from the
place for which your table was made, (and
though you mifle halfea dozen or halte afcore
degrecs herewn itcannot in this cafe breede fenfi-
bleerror) : Secondly finde ourche difference of
the funnés declination agecsable to the fpace of
2.4 Houresabout the time of yotir obfcruation:
which you fhal doc by comparing the declinati-
onaunfwerable to the day of your obfcruation
with the declination: of the day next befoteor
after, and fubtratting theleflcr declination one
of the greater, for that remaineth is the diffe-
rence of declination foughe for. Thirdly as 360
tsto this difference of declination,fois the diffe-

tence of longitude to the patt proportialore- -

quation of the declination : which zquation is
to be added to the declination ot the day of ob-
feruation if the declinatien of the funne be cy-
ther increafing & the place of obfcruation weft-
warde: orels decreafing and the placcof obfer-
vation eaftwards from the place for which your
table of declination was made : otherwife this
¢quation is to be fubtra&ted from the declina-
tionof your day of obfervation , thatyou may
haue the true declination of the (unne for the

time and place of your obferuation.
But it the time of your obferuation be the
noonctide immediatcly before or after the
S {unces

funnes entraunce inta cyther of the z uino&iat
points, youmuft follow another rule,and that
is this:deuide the difference oflongitudeby r5.
marke howe many vnitics the quotient contey-
ncth, and fo many minutes adde to the declina-
tion found in the former table, ifyou be eyther
caftward from the meridian of London,and ob-
ferue the noonetide beforethe gquino&tium:or
if you bz weltward from that meridian and ob-
fecue thenoonctide after the zquino&ium |, for
the fum fhal be the declination dcfired. Other-
wife ifyou be eyther weftward from the meri-
dian of London, and obferue the roonetide
nexe before the.zquino&ium, or caftward from
that roeridian,and obferue the day immediately
after the gquino&ium:compare the declination
found in the table with the forefaid quotient
and fubtraét the lefler outofthe greater for thar
remaincth in the declination defired, Which
declination hath the fame denomination of
north or fouth that the table fheweth if the
quotient be lefle then the declination found in
thetable : butif the quotient be greater the de-
nomination muft be altered frd north tofouch,
or from fouth tonorth,contrary to that the ta-
ble heweth . Ifthe quotientbe #qual to the de-
clination found in the former table the funne is.
inthevery zquino&ial point ,and hath node-
clinationatall,

A fewe examples will make thefe rules
more plaine: fuppofe thetcfor the3o of March
1599 you werefayling inthe baye of Mexico

differing



differing in longitude to the weftwards from
the meridian of London about 90 degrees by
xftimacton : Thedeclination of the funnc for
that day foundin the former table is 7 deg:30.
mi:which fubtrated out of 7 de: 2 mi:(the de
clinacton aunfwerable to the day following )
thercremaincth 22 min: which is the difference
of declination in 24 howres at that time. Nowe
as 360 is to 22 min: fois 90 deg:s min: and one
half(the part progortional or zquation defired)
which becaufe the declination increafeth , and
the baye of Mexico isalfo weftward from the
meridian of London,muft be added to thedecli-
nation before found in the table,and fo thal you
haue the true declination of the funnc that day
at noone for that place 7 degr : 35 min.andan
half. Butadmit you hacﬁ'aylcd caftwards, and
werein the caft Indian Ocean fea,differing like-
wife in longitude from London about 9ode-
grees:therefor the difference of declination,and
the pare proportional therof, orzquation of the
declination fhal be the fame they were before,
But becaufe you arc gone fo much caftwardes
the funne commeth 6 howres fooner to yout
meridian there then it doth to ours heere at
London: and therefor becaufe the declination
alfo is increafing and will be greater when the
funne commeth to our meridian then itwas,the
funne being vnder the meridian of the caft In-
dies:that equation of declination muft there be
fubtra&ted out of the declination found in the
table which before was to beadded when wee

fup._

fed you to bee in the bay of Mexico, be-
::gg:ot;c ¥un cometh laier by fix houres tothe
meridian of that place,then to ours, therefor
the declination of the funne increafing in the
meane time,will be greater there then heere.
Now imagine you had fayled the fameycare
through the ftreights of Magellane, and hauing
affed ouer the fouth fea,were the 13 of Septem-
Eer come neare the Philippinas,differing in loa-
gitude from London weftwards about 210 deg.
In chis cxample, becaufethe (.unnc is neare the
¢quinoial! poynt (altering his declination 24
min. in 24 houres, that is, fot cucnc'hourc one
minute) therefor deuidez1o (the difference qf
longitude)by 15 (the number of degrees cont::—
ned 1 one houre) the quotient will berg (the
difference of declination anfwerable to that dif-
ference of longitude.) The dcglmauon foundlm_
thetable for that day is 4 minutes norcher gv‘
which(declination) becaufe it decrealeth (c“ e
funnenot beeing yet come tothe gqumo&ia )
muft be fubtraded out of 14, and there thall re-
maine 10 min.the declination of the funne that
day at noone for that place. Bus this declination
is foutherly, becaufethequoticnti41s greatcr
then 4sthe declination found in thg table.

It wouldbe at this time tootgdn;)u; lf:);;:;c
fartherto exmeplifie euery particulatit -
fiedinthe formgr rules, which may caufe fome
fmall diuerfitie in the vfe ofthe funacs d;cl;)na—
tion,hauing alreadie giuen examples ofthehar-

deft cafes that may befall herein, which ifth;);



‘bee well confidered, and efpecially compared
with the globe or fpbare, (whercin the whole
manner ot the funnes motion and declination
may moft cafily not onely be feene; but alfo fele
as it were with thefingersendes )thereafonand
d;monﬁration of all thoferules, and ofallthe
diucrfitics of woiking. therein {pecified, may
moft plainly appeare to himthat is but of meane
capacitie. i : ,
- Butbecaufe the declination of thefinne is
then only ofgood vie for knowing the latitude
atfea,when his meridian altitude may be obfer-
ued : foasalthough all the reft of the day and
nightbee faire and cleare, 1f a cloude couer the
funne bue one quarter of an houre, onely about
noonc, your Tables of the funnes declination
will flande you inrno ftead : there haue beene
therfore other meanes deuifed for atayningto
the knowlege of the height of the pole not only
Inparticular by obferuation ofthe pole ftar and
guardes, burallo in generall by the meridian al-
titude and declination ofany notable fixed ftar
whatfoeucr, So as not in the day time alone, &
that onelyatnoone, but almoft a any ty’mc
ofthe night1fany {mall portion ofthe heauen
towardsthe north or fouth appeare but a fmall
tymecleare through the taking clouds,the lati-
tude of the place where you are, may hereby be
more cafily knowne, then by obleruation of
the funaes meridian altitude, For (to omitt the
changing ofthe funpes declination from North
£0 South, and from Soyth to North twifein e-

uery

uery yeare,which notwithftanding brecdeth fome
dinerfitic of working,” by negle whereof, fome
haue grolely crrea):he funne by reafon of his (v. it-
ter motion,increafcth or diminitheth his declinati-
ondayly, yca, hourely, and that very fenfibly ma-
ny times,w hercof there muft needes arife many fe-
ucrall confiderations to be had,of the right vicand
application of the funnes declination f>und 1n the
table, as wellincefpe& of the part of declination,
(whether itbe north or fouth)as alfo in regarde of
the difference of longitude,betweene the place for
which the tables of the funnes declination were
made, and the place of obferuation, whetheritbe
cafterly or wefterly from thence, befides many o-
ther particularities latcly fpecified, 8¢ needleflc here
to berepeated. Butthe fixed ftarres mooutng fo
exceeding flowly,thatin more thé 7 o yeares they
go not fo much asone degree intheir proper mo-
tion,frd the weft eftwards,keep not only the fame
part of north or fouth , but almoft the fame point
& minute of declinatid, for many yeares togither,
I meane thofe ftarres fpecially that are placed in
the fignes of Gemini,Cancer ,Sagittary, or Capri-
corne,neare the folfticial Colure,which in an hun-
dred yearcs or two,can alter their declinatid (carce
one minute. Whereas thofe ftarres that bee fituate
in Pifces,Aries, Virgo, or Libra, efpecially if they
be neare the zquino&ial colure,may differ in cheir
declinations about one minute in 3 ycates, which
difference though it be fomething,yct fora dozen
or twenty yeares, will hardly be fo muchas canat
{cabe obferued by any inftrument hitherto had
P :
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in commonvfe, : -
For thefctwo caufes therefoe (that is) for the
motecafieand gencrall vie of the declinations of
the tixed ftarres,thé of the funne, I with they were
more geacrally knowne and obferucd by our feae
men then they are,as wherby they mig':t not one-
ly maft cafily knowe the cleuatton of the poleas
any time of the night , butalfoin any place of the
world, much more commodioufly then cthee-
wile they can,becaufe that into what latitude,and
howe farse foeucr they fhould come, cither norch
wards or fouthwardes, they mightalwayes haue
their choyle of diueis fixed ftarres neare the meri-

dian,both towards the north & fouth, ofa conues:

niencheight to be obfesved. Buc herowithis were
alfotobe wifhed, chat the tables ot the fixed ftars
declinations, which are moft common among(t
Englith maringrs, had beene more frecfrom error
then they arc: I meane clpecially the tabkes publi-
* fhed in Bouraes vegiment,& Normazs newe atreacs
tivewhich (zables agrecing almoft in cuery tittle
one withanother)fecm to be také word for word
ane oyc gtanother errors and all, o as you cannot
ﬁnd; any ciror in the pne,but you thall be fure alfo
to haue the fame in the other ; notwithftanding,
fome of thefe errors are more then two or three
whole deg. (which becpule being negle&ted or vn.
knowne to the mariner thachall vie thofe tables)
they may bring him.in greater daunger, thé many
:hjddc’g rocke vadecfea: I haue therefos by.diki-
i; t obferuation with a quadrant of more then
fuxfoote femidiameter,dete@ed & corseéted thofe

: criors.

-

ertors,hewing not onlyzhe trueth to be heedfully
folowed,but thofe errors alfo,to be as carctully a-
voyded, in fuch fortasis fet downc in the table
foliswing, wirerein the firft columne contcincth
tacnames ot the ftarres, the fecond, thetruc decli-
nations(as they were found by obleruati ) in de-
greesand miuutes,togither wirh the part ot decli-
nation,fignified by the letters N and S,whereof N
fignifizth the declination to be north, &S fouth,
Thcchird columne conteyneth the declinations
publithed in Bourmes and Normans tables. The
fourth heweth the difference of thefe declinations
from the cructh. Thefitt giucth you theright alcé-
fians of thofe ftagres,refolucd into houres and mi-
nwes; In the fixtand laft columine ate fette downe
the magnitudes or bignefle of the fame ftarres.

. Of the vfe of the table followino.

The declinations ofthe fixed ftars contcined in
this table,being to be vicd al togitherafterthe fame
maner asthe declinatids of the fun, for finding out
the heyght of the pole: it were fuperfluous for me
inthis place, to write any motc ofthe vle thereof,
beingathingfo eafic and focommonly knowne
amongft Mariners,and alreadic fufficiently deliue-
ted by others,

Pp: © ' ATa



_ Atableof, fixed Starres

about the Egut'no&'izll.

The vames of the m’"mﬂ Z}:' 1&5:2;4:
rmassde- 3 »
Jarres. .| clination, | rence

' Deg.  Min|Deg. Min.mjlﬁ. Min.
Whalesbacke 12711 90 50| 3
Whales belly 12 20 2|1 32 :
Rammes hoine 17 19 af I 32 }° :
Rammes head 21 16| 17| 1 46 g
Bulles eye 15 42 44 13| 1
IOrions left foote 9 14)2004 55| 1
Orionsleft(houlder - 4 37 19] 5 41 2
Firft 10 Orions girdle A 19| 4115 12| 2
1gnons right thoulder 6 18 115 34 1

reat dogge Iy 30| 41|6 27| 1
Le(Ter dogge - 6 4| 9/7 18} 1
Eﬂg)nﬂm Hydra . 4 4 6|9 8] a2

1oms hare ' 57
Lions necke :‘:. 5: Ig g :-; ;
Lions backe 22 30| 1 20 2
Lions taile 16 46 43. i 3’9 1
LRaucm head 19 53| s2 so| -

. IRauens wing 17 81 52 56 3
Virgins fpike oS|8 s§3} 7 5 i
Berwixt Boores thighs 21 20 N| 22 "9 49| 6| 1
South ballance 145113 44| 3 ol 2
North ballance . - 46 5| 7 33 ;; ;5’ 2
Scorpions hai¢ ng 15 5| 24 ;7 3 ’6 I
Herculeshead . s7 Nl 1s 20 23 56 .
Serpentanushead 57 Nl 14 7 i 19 16 H
Eag'cs_hm. 54 N| 7 28| 26 2 g
Dolchinsuaile .. ON|l10 1 1 2.6 .
Goares taile 1751 S )14 13 |3 38 27 g
fWatcr powress legge 105]|15 52 18
Pegalus houlder s8Nl 13 1 3 32 g

cEa!uslg;ge S8 Nl26 30| 32 :4.
Whaleseaile. 12 $ a1 47 1 35 24| 3

.

But {ecing this former table conteyneth almoft
noother ftars bucfuch asare betwixt the tropiks,
and neere about the zquino&iall circle, which are
not o fitte to be obferued by them that fayle farre
fouthwards, orvnder the burntzone (forthere
they wil be too high aboue the horizon) I thoghe
good heretoto adioyne another table of as manic
more principall fixed ftatres (heedcfully oblerued
alfo with the fame quadrant) thatare placed neare
sboutthe pole, which may ftand youin as much
ftead, as twife fo many taken outof other pares of
the heauens, becaufe they come ewife to the Meri-
dian abouc the horizon, in euery 24 houres : fo as
in winter time many of them may bee obferued
both at cuening and morning, twife 4 one night,
both sboueand beneath the pole. Notwishitan-
ding,for them that fayle northwards, it fhal be beft
to obferue thefe ftarres when they come to the me-
ridianvnder the pole,Contrarywifcthey that tra.
uell far fouthwards may beft obferue their meridi-
an altitudes abouc the Pole. Herein alfo this table
differcth from the former, thac whereas inthe for-
mer were fet down the declinations of the ftarres,
or their diftances from the gquino@iall, 1n this
contrarwifcare fette downe the complements of
their declinations,or their diftances from the pole,
wherby the heigth of the pole may more eafily be
found, then by their declinations,onely by adding
the heigth otthe ftarre oberued beneach the pele,
o xhcflﬂancc thereot from the pole : or by fub.
traing onely the diftance of the ftarre, from the

pole out of the northerly meridian altitude, obfer-
P3 ucd



Atableof fixed Starres about the N orth Pote.,
- | Difence | Rught 4~ Big- |
ibcdabdmztbgpok.-Buti(shemaidia_nnkhudc of Fhenames of the flarres. [ fromcthe | cenfion. efle !
e farse be forcherly (the fiatre. obferued being Pote _| —
{outhward from, thezenith) fuberact the heigth . Deg- Min.to. At I
of the ftarre from 180, and outof the remainder In the brealt ot Calsiopeid 35 3 2 o :f | 3 |
fubtradk the diftance of the farre from the pole: tnherhippe ' 3; ?2 S 50 3 |
{o fhall you haue the heigsti.of the pole. T hus alfo Uhe pole “’”°C fiopeia 3t 501 ol |
there would be 3 moge eafie way,then that is com- Atthe knees ot Caftiop —23 1—{“—’1—;?5‘; 3]
mdly vled for knowingzh'clatitudcby thefunne {_)“ h;" Ifggfﬂmc_uldc, 38 514 45| 3 !
or ftarres,hauing fouthesly declination, ‘Forif in erleusiig g 382 s60a |
s . L ? [Perfeusright fide | !
[teadherco{thc'cotnplcmcutohdcchnauon were |~h,"mr§’o.-u.»agoners leftfhoulder | 44 30 | 4 42411 1
Ic:downcia,tbc;mblc:&hchcigzhofthc funoe or "ﬁ,‘c“;au(,mﬁﬁg’h: fhoulder 45 11!s 30 ! 2
flarres alwajes fub:ra&cdoutofthiscomplcmcnr, T},eﬁniimhcg}mb:mcsforcfooce 40 3018 f+ i3
fhould lcaucyouzhobcightofthcpolc,orlautudc T;ngquwnd m]d’fc kfamefoow o ‘;'; :g I'g e 2)
dcﬁrcd. o PEEPEE . Iihcr ormerleftknee ] 37 O [
' Bugto Eqwiroeso the table of fixed Rarresols Lhegieat beares fide R ) 2? pe ;g 2
lowing,.<he fis columne thercin conteinech [he great Learcsbacke . 81!,

. I TLecndof the drazons taile . 1§ 26 } 3
{as betore) che names of the ftarres, the fecond The areat beares thahms-hockle bone - 34 3t 322
xheigcqmplcmcms;pfdcdiuation,ordiﬁpnccs fid C e e e 30 41 [ 1t 543
4xbgpgl¢.1'hp-dxi:dcolumn¢giucbh yousheir righe ,11:;": S tothe endof rhe dagonstaite] 17 57 | 12 14 3
alcenfions, medpeed into houres, and minutes of The firlt 16 the greit bears e nex: bir 3T 49 | 12 3213
anboure, the foyrth fheweth their bignefg ot The middlem {1 in hir taile (rump| 32 5§ | - 3 612

magoiwgdes, . i Intheendof hutale - . | 38 37113 32 )2
w4 g,..'. Si e . lll;nil]:cc)(lldl)oefore t'hcturniug of thedra| .23 40 1 13 5313
o aeorn o0 : The foremol(t gnard (gonstaile| 14 11 I+ 5402
. "'Tv”r'" - ' Tnthe rorning of the d- azons raile 29 3715 2’2 ' 2

‘ o ‘ - "Tiichim lmolt guarde 16 42 |15 2

. A Nextalrerthe t:t'xmin‘;ohhc dragons | 30 . 20 | Iy 5413
R S Thedragonse:e (ale | 37 18 C17o22 ‘3‘
'k",’ H":i"'%(["“;[ L "‘ The dagons head 3;! :i . :; g‘i_..'ﬁ;;-
(:‘I"‘ LR Y "0 DL 4 B N I . . . ‘ N N P“—c.\,';" 1 h‘w“,o 4 ' <
o e e g # ' 1)
G e o Cepheus hisrighe thouldee - 29 olal 1003
: The lnckcof'Canopclacsduirc. 33 2 23 «8 3
ol
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Nowe becaule the fixed ftares are then oncly
mecte to bee obferued for finding the latitude
whenthey ate in the meridian: itis therefor good
_ ferhim thatmeancth to obferuc them, toknowe
atwhattimethey come to the meridian. To this
eudthere are tables publifhed, and slmoft 1n eyc.
ry Mariners haads, pretending to theweat what
hourcand minuce cucrie ftarre in the firft of thefe
two former tables, commeth to themeridian, for
the beginningand midft of cuery moneth in the
yeare, aﬁ:‘cing likewife in euery crror one with
another,but becaufechefe errors breede not(at any
time) greater danger or dammagcto the mariner,
thacisawareof them, thento make him warch
for their comming to the meridian, a arter, or
halfean houre longer then otherwife hee needed
(this mal inconuenience only prouided for) thofe
. tables’ may ferue the turr'u:wclr inough, forthem
 thatlift not tcouble themfelues to learne a bet.
“terway. But for them that are defirous of a more
trucand generall way, I haueallo made the table
following of the funncs right atcenfions (reduced
into houresand minuzes (for euesy day of this pre-
fentyeare 1599. according to the Ephemerides of
the funne,before fette downe : with help of which
table it may eafily bee knowne for any day of ani¢
yearein our age,at what time not onely any of the
forclayd fixed ftarres sbout the zquinoiall, buc
thofeal(o about the pole, orany other (whofe
rightafcenfions are known in houres & minutcs)
cometo themeridian, and thatafeer this manner:
Finde out in the table folowing the month & day
whereia

whetein you obferye the ‘moneth in the vppet
margine of the Table , the dayin thefirft ¢>-
luennetherof next thedeft hand,the common mec-
tinfjofche columne dcfcending from that moqtb;
and of thedin@proceeding from chatday towards
theright hand,fhail giue you the funnes righ al-
cenfion inhoutes and minutcs , for the fameday,
Thisright afcenfion of the funnt,fubtrad alwaics
out of theright afeention of the ftarre, adding24
houtes to the ftarses rightafcenfion, ific beelelle
thea the rightalcenfion ofthe funnc: theremains
derthewethitow many houres and misutes aftce
noone,the ftar commeth to the vpper parcotthe
meridiar; which if they be morethen 12. -houres,
fubtra& twelde from themandzhe remainder thal
fhewe you how many houres and minutés aftet
midnight,the ftarre commeth ro the vpper parcof
themendian. Thevpper part of the meridian I
cali vivat, - which paffcth from ¢hepole by. the ze-
aithrtb thie horizd fourhwards. But it thall be need-
full bllo many times;when you would obfcruc the
ftarres about the pole,(which neuer fet)to knowe
thetime oftheir comming to the ncther. pare of
the meridian,which:miay veric cafily be doae, .on-
ly by adding rwelue houres (o the time of th?:
comming tothe vpper pa;tof the meridian, itit
bee leffe thea tweluc hourcs, or by fubtraltiag as-
muchjificbemore, c:.0 o o )
Suppofc for example;the 1§ of Februay; 1599 |
would know the time of the great dogs comming
to the meridian : Rirft cherefor (in the nexttable)

following the columnc defcending fr§ Februarie
T T down-



- downewardes,,. and-ehe line proceeding from che
25 dayetowards therighthand, ip the common
mocting of them both, I finde 2.3 howees, 1o min;
the {unnes right afcenfion tha day at ooonc. Then
in the firft table of fixed ftacres, . 1.finde the grear
dogges rightalacoflon;te 6 degrees, - 17 minvro
which (becaufeit is Ieflothen the funne; righe af
cenfion) | adde 2.4 houres, and the fumme ofboth
commeth to 30 houres, 27-mdoutes; Ont of ghis
I fubteatt the funnes right afcengion 2§ honresyad
min-and there tenmine 5 boures, 1 avin, shty pisrie
ofthe greardogges comming to the vpper paccof
the meridian afternoone, . . .. ‘ Can
.+« Takeone example alfo of 3 Rare that never
fettetli:and admitthe 20 of Decersbir nexe, yost
would know what time the foremoft vatde co-
meth to the meridian bencath the pole.Firft chere.
foryou thal find as belore, the funs righ afoanfls
on thit daj ¢o be iR houres, 35 min. And ;hcz‘g:
afceofionof that farre (in the fecond ciblénf
farres)14 boirres, 14 miv,te which ‘(becingdéfle
then thi funnes. sight afcenfion) addc24 houes;
aodfrom the fummes8 houres, 4 minates : fubs

vract thefunoesiight sfcentinn 18 hounes, 36:min;
there fhal remaine 20 .

+18 mimtes;the time
of thefoteguards romming-to the vpper parte-of
the metidian: from which fbrrad 12,0 have you
thetime when it commeth to the mcsbier part of
the aetidian, 8 houres #8 misuccsafterapone,
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_ Atableof the funnes right afeenfion for

£

Taxg, Februa March e/fliri{_ !__(ﬂé"_’_’ Iune
}E_%'FIT“ ;Z.JEITJZ*HT“W; Ho._ M. Ho._ Min |H 21
1|19 30|21 3923 25|« 13 | 3 Lt ]y 1¢
2119 3420 43 (23 :28 I 22 ;_LLZLE
3119 39 21 4723 33 |1 2613 o2
4119 4321 50/23 361 29 :;* :; 3 ;1
5|1 7 | 21 23 40{1 33 5
f; rg g 21 ;3 zg 44 L__36_|,_i_._3°_i 36
1 6|22 22 47 | 1 40 | 3 34 |5 44
Z zg so 22 6 23 SsL| 1 43 I 3 %f ) 4
20 22 123 S5 | L 473 42 |5 g
'xg 20 g 22 x: 23 §8 (I §I1{3 46 553l
111320 13 122 18710 ~ 2 [r 553 5055
12 /20 17(22 21 |0 6|1 8|3 341571
I3 120 2222 250 9112 213 5§ 5 5
14130 26|22 29|0 12 2 6|4 36 ¢
15120 30133 32|10 16|2 10|34 76 13
16 120 34122 36|/0 20|2 14|44 11 5 18
17 [ 30 38 | 22 4010 2312 18(4 15622
18 | 20 432 | 22 44 |0 2712 22|4 195 26
19120 46|32 4810 312 256 |4 2305 3C
20/20 5022 s2/0 352 30|14 27 f_._34
(31 [30 54 |32 560 382 33 | 4 315 3¢
322 120 58122 590 422 z-l,' : ;; Z%;
23 3 [ 2 0 46|12 4
;2 :x‘ ; 2; ; o :_9_ 2 4414 43 6 51
26 121 11|23 100 §3|2 48[4 4705 55
26131 15123 13/0 §7|2 524 I G 591
2721 19|33 18 |1 o2 6 i 4 507 3
28121 231723 221 313 o ;’ C17 7
I 713 4 37 1.
:g :: ;z 1 1|3 7 ’ 5 7 715
31 | 21 33 T s 11|




euery day uf the yeare in houres and minsites.

| Dy | Awguft | Septembery Ottober | Nouember| Decemsber V
P_._:]t:’H;MA Ha. .~ Mm\Ho. Miw.[Ho. CMom |[Fo. HMiwiHo.. HMin
L 117 19| 9. 22 | It 16.| 13 »
27 23/9. 26|11 20 é g ;;5; ; {; 113,-
37279 30|11 2313 1215 13| 17 21
417319 33|11 27|13 16|15 17|17 25
5‘7}5 9 36| 1L '30.{ 13 1|1y 21| 17 30
6-;2 9 40|11 '33 (13 23| Is 25| I7 34
7 9 4% |1l 3713 27|15 39
817480 48|11 a1 I.;r 31 I;' 352" i; ig
97529 521l 4413 134|145 37|17 47
107569 56| 1L 48| 13 38| Ly 42 | 17 52
118 09 591l 52|13 425 46|17 §
:2 g' ; ;o 2| IV 55|13 ‘45| kg 50|18 ©
3 ; o 7|1l soi|t .|k s :
14:(8:12{ 10 . FI | I3 ;’1 12 f;‘?; t:: }f{ :g lg
Is @16 10 15|13 7] 13 s7 |16 . 3|18 .14
w.g;:o 10 18|12 11|14 "r|16 7|18 18
174834 10 22| iz 141 16 ;11 | 18
187 ':@ 10 .26 | 12 11; 11 : -; Ig iizls :g:;
1978131 10 2 | 12 22 [ 14 :13 | 14 ;20 | 18 32
20.[8135| 10 .33 | 12 25 | 14 (17| 16 :24 | 18 ' 36
21 (839 10 36|12 29|14 20[16 28|18 41
22 |8 43/ 10 40 (“12 32 | 14 24|16 3 18’45
23 (8 47 10 44 | 12 36 | 14 28 |16 37|38 s0
24 8.9l i0 47|12 40|14 32 |16 41 |18 ‘53
75 |8 §5| 10 SL |12 43 |14 36 |16 44 | i8] 59
258 59 10 84|12 47|14 40|16 s0|l9!°3
2710 3110 s8{12 §1 |14 44|16 55 |%92, 7
28l0 711 Tal12 54|14 48|16 S9 |09 13
29 1111 6 | 12 "s8 14 s3 |17 3|19 1€
solo 15|11 o1z "al1ais7 |17, 8|doi3L
30 |9 19| 11 13 g — 1| 19 25
- By

By thefe tablesof fixed ftarresand right afecnfi-
ons ofthe funne, yoamay cally knoweé alfo the
houte ofthe nightatapy time' of theyeate, after
this manngt. Looke which of thefe ftarres is at the
meridian, which maycafily beknowne byanee-
dic diall or compalle : or.ifyyonwillabferae the
norzh {tars that neucr for{Which-indeed are fitceft:
for this purpofe , elpecially whea they cometo
the meridiz vader the pole)you fhall fickt finde the
laceofthe polein the heauensgo neare as you ¢an
y zimation(ar 4 isde opror hetein. breakes no-
fquacc)w hich ssaybe donc thuss: From the Pole-
ftarre dire@ly towardes the firft ftarre nexc the
rumpe in the great beates tayle,imaginc almoftfo
much {paceias .;hc,guaxdqsmd»jﬁhn;giuddcr, for
neare thereaboprssshe placgakthopsle. Nowe

berwixt your cye andthisiplace of the pole, holda
plumbline,hanging as perpédicularly & fteadfaft-
ly, as you may, & matke wishal if-that :plumbline
come berwixt yous fight, 8any of the ftars noted
n thic table of fixed facras gbout she pole:tor tha

arge1s at the meridjan. Thea learne(as before was
thewed) at what time that ftay comethi to the me-
ridian,and fo you fhal haue the boute of the night.

 Suppple for example sheso.of Febarye , you

finde atter this mannet the fyyans taileat themeri-
dian voder the pole, defiring hereby to know the
houre of the night at thactinac : The right alcenfi-
on of phe funne fo§ that day 4 you &iallfind asbe-
fore,tq be 22 Houncs, 14 min. yvheteta you may
adde a minute or two more(becaule that ftarra wil

come to the meridian very lacem theencming) fo
Q 3 ma-



making e fudnes right ‘sfeenfion 22 houres; 16
min. - T be tight afoenfioh’ of that Ratre frr the fe-
cond table of fixed ftartes, yots fhall finde to bé 265
houres,3omin.From which(becaufe now youdés
fire taknow the timc of that-ftarres camming to'
theé necher'part of the meridian) yousmay fibirag
12 houres, and there fhall remainie 8 houres, 36 mi.}
Tothis remainder,  becaufe itis Jefler then the
funnes right alcenfion adde 24 houres) and from'
thefumme($2boures, 30 min.) fubtrac the right
afcenfidn.of thefannie 22 houres, 16 min. fo thers
fhallremainc 1o houres, 14 min:the time of the

night defired..

g ing the elemttion of thé Polé by ob-

: ?%idwftbe pole farre - oo
ot oS el pwrde. ' "

el S
Befidesthe wayes alreadie fpoken of, to finde
theelcuation'of the poleby'the meridian altitydes
and declinacjons of the: finrié and fixed flarres in
generall : chece hath beencalfd vied another way
more fpeciall,by the height of the polé Rarre, whé
the fore-guacd is fcitwate from it, eicher towardes
thecaft, weft;noreh, or fouth,ofelfe vpon the mid-
dlepoynts bevwixt thefe principall, as vppon the
northeaft, northweft; foutheaft, and fouthweft
poymts. Of which wiay as it hath beene hitherto
publiticdadd vfed, J inuft for the prefent onclic
tue the mariner watning chat “hee truft not to it,
gcing verie ettoneous, and grounded vpon twoo
talfe potitions. Tiieoné is,chat the diftance oftl}(:
; Pl pole

poleftarre ffomthepole, isthrecdegrees, o mid:
whicigiifioften and éxatt oblervadion, is feirnd o
beat thistimcans aboucz dog. 51 tmin. The other
isyshat the gquations or allowanees (tobee added
s0,0r fobtraled feom thie heigih of che pole-tharte,
to fiade thereby. the heighedf the polé) dremade
the fame fer all latigudes: 77 = w7

But hauing alreadiotiew ed fufficiencly howe to
knowec the latitude almoft at any time ofthe nighe
by thefixed ftarres in the former tables, 1 hopeto
bethe cafclier excufed for finding a fault hercin snd
notamending ic at this tme, meaning o foonc as
the giucr ofall good thal!lend me leyfure, to fhew
a way.by obleruation ofthe pole ftarre and guards,
ﬁﬂ:‘c prefcatly the heigth of the pole,not oncly
when they fhal bein fome of tho fe cight principal
pofitior:s afore mentioned, ashath beene vicd,
but inany other pofition alfo, and ac any time of
thenight, whenthe gnardes apd.pole-Qare 1pa
iR, it Ehen s S e
or taking,by addition ot {ubwa@jenpfyiy xqua-
tionstn #g¥d ot the pole-ftarres , being higher or
lower then the pole.

In the meanc time I with the friendly readcre
profiting by that is alreadie dcliucrcd,may beaun-
fwerable to my paines herein, and good will to-
wards him,which ifhe thall finde, let him thank-
fully remember with me, the Right Honourable
the Earle of Cumberland, by whom 1 was firft
moued, and receiued maintenance to diuert my
mathematicall ftudics, from a'theoricall fpecula-
tionin the Vniuerfitic, to the pra&icall demon-

ftration



Brasionof the vi théneof ia Nauigation;: byrexs
pericnce at fea,and thatelpecidlyin his {fiigvoy-
agssa the Azores , happily. perfomied: in.che
yearc 1585, The whole difcourfe gf which.vag.
,3g6s beeing the firft occafion. to. inee of wiriting
. .4he former tyearile, Lthioughe goot alfoir . -
asanappendix toadioyncheroe' . -
et Vate
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The Voyage of the right Ho,

GEORGE EARLE OF CVMBERL,
tothe &L zores, ce.

e 53 HE Right Ho. the Earle of Cumberland hauing
PN athis own charges prepared his (mal Fleete of foure
{ Sayle onely, vsz, The Vii&lorie, one of the Qugencs
L O2RL Ships royall, the Megg, and Margares, fmall Ships,
NN * 4 (one of which alfo he was forced fooncafrer to fend
home againe, tinding her not able to endure the fea) anda fmal}
Caruell,andhaning atfembled together about foure hundy ed men,
(or fewer) of Gentlemen, Souldiers,and Saylers, embarqued him-
felfeand them,and fet(ayle from the found ot Plmmonth 10 Dees.
Pirejthe cighteenth day of lune, 1,89, being accompanied with
thefe Captaynes and Gentlemen which heereafrer tollow,
Capuaine Chriftspher Liffer,a man otgreat diligence, courage,
and refolwtion, Captaine Edwarde Careleffe, alias, Wright', who i
S.Frauncis Drakes weff- fndron voiai: was Captainc of the Hope,
Capuaine Befwell, Captaine Merwin, M. Henry Longe,M. Partridge,
Maifter Nortow, Maifter W illiam Moewnfon Captainc ofthe Megge,
00w S. W slliem Mounfon,Maifker Pigeon Captaine of the Caruell,
Aboutthree dayes after our departure trom Plimmours , we
met with threc French fhippes, whercof onewas of Newbauen,an-
other of S. Malses, and (o tinding them to be Lcaguctsand lawful
Prize,we tooke them. and fent rwo of them for England withall
their loding,which was fith for the moft paste from New. found-
fand,faning that there was parte therof dftributed amongft our
fimall Fleete,as we could findé¢ Rowage fos the fame, andinthe
thitd,all their men were fent home into Fraunce.

Thefame day and the day following, we met with fomc'other
fhippes, whom (when after fome conterence had wich them , we
percciued plainely to be of R werodamse and Embden bounde for Re-
shelt) we difmaifled, i
A T
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The 28,and2p. dayes; we met diversof oy EgBlith thigpes,
retarning from the Portugall Voyage.. The thiteetich' ddy of
Luly, being Sonday inthe morning, we efpied eleucn fhips, with-
out (ight of thc Coaft of Spaine, inthe height of 3 9,degrees,whom
we prefently prepared for, and prouidedto mecte thew , hauing
firfl (ec toorththe Meg before vs to defcric whenca thicy were, The
Meggeapproching ncere,, there pafled fome fhot becwixt them,
whereby, as allc by their ‘Admirall, and Viee-admirall putting
foorth therr Flagges, wee perceiued that forme fighe waslikclyc to
follow.Hauing therefore fitted our felucs for them , we made
what haftwe could towards them with regard alwayes toget the
winde of them, & about 10,0t 11, ofthe clocke, yecame vp tothé
withthe Victory, But after fome few fhot,and fofne lictle fight pal-
fled betwixt vs, they yeclded themfelues,scche Matfters of ché all
azmeaboordevs, thevving their feuerall Patportes,from the ciries
of Hambowrg & Liubecke from Breeme,Pomeramn,andCalice, |
They had inthem certaine: baggrs of Pepper and Sivamome,
vvhich they confefled to bethe goodces of 3 Ievve in Lifbene,whichr
thould haue beenc carried by them into their countrie, to his. Fac-
ter there, and (0 finding it by their ovvne confelsion to be lawfull
Prize,the fame wvas foone after taken and deuided among(t out
vvhole companie, the vallevve vvherof was cfteemed to be abous
4500, poundes attyvo fhillings the ponnd,

The1y. day, the forefaid fhips vvere difmided, but 7, of theit
fmen, that vvere vyilling to goe along wvvith. vs tor Saylouts,
vvee tooketo helpews, and (o hel.lon our. courle for the Azeres.

Tvvo dayes after fom: of their Saylours remaining vvithvs,
gcported thacthe @ide Effersinges thippes, had alfo in them tvvene
ticthoufand pouades veooith of Spanyards godes: but then i
vvastoolaicto feacchthem. - o, ‘ '

Thefirft of Auguft beeing Fryday justhe morning , vvehad
fightofthe Iland of . Muchset, becing one of the Eaftermoft ofthe
«Azores, tovvardvvhich vve fayled all chat day,and at nighe ha-
uing put foorcha Spanifh Flagz¢ 1 our maine toppe, thatlo they

might

-

3
ﬁbﬁdﬂéﬂcﬁﬂpe& vs,weapproched neereto the chicketowne)”
roade of thar Hand, where we efpied direc fhips riding atan-’
chor,and feragather fmall Veflels : aMl which we determinedio
take inghe danke of the nighe, & accordingfyattempted about 10, -
or cleuen of the clocke, fehuling ot baates welk manned to cutce:
their cables, and haufers,and et themrine into the fea, Our men -
commingito them;found that onc of thofc greateft ips, was the
Faleon of Lewdon becing there vader a Scoruith Pilor, who bate the
name of her as his owne,Bu three odher (maller thips,thatlay neere
yndet the Caflle there, our men letloofe, andtowred them away
vnto s, moftof the Spaniardes that were in them, leaping ouer-
board,and fwimming to'thoare, with lowde an d lamzneablc oug~
criehwhichthey of the towne hearing, were inan vprore , and
anlwered with the like crying; The Caftle difeharged fomegrear
fhotat our boates, but fhooting withoutmarke,by realon of the
datkenes,thei did vs no hurt. The Scots likewife di(charged three
greas gecces into.the Ayre,to make the Spaniards think cy were
their fricndes,and our enimiesqand fhorely after thre Scortith Mai.
fter and fomc others with himy,came aboard tomy.L. doing theis
ductie,and offering their fcruice, &¢c,; Thefe three. fhippes were.
fraughtwith wingand Sallet.oyle, from Semplt. ‘
The fame day-our-Cargell chxfed Spani{ly Carucll to fhoare,
&S, Michaells, which catryed Jetters thither,by which we learned;
thatthe Carrickes were.depatted fom Tercera cight daycs befora
The leuenth of Augufbwe hadfigheof a lirtle thep , which wee
chafed towards Tercers withour Pinncfic (the:weather becicg
calme) and jowards cuening:, we ougstookeber, there was in- her
30, Tunncs of g0od Madera WWine, certaivowollen.cléath, fitkey
Teffata, &a Therg, of Augult we came ror the Hand of-Fleres-

“wher we determjocd ro take in fome frefh waner,8¢ frefh vidtualls,

fuch as the [land did afoorde. So yve maned ouz boats with fome
12.0. men,& rowed towatds the (hoare. VW hertoo when we ap
proched, the Tnhabitaus shat were aflembled at the lan ding place,
putfoortha fagofiruce; wherupan we allo didshe like, .

. ) v Az o “
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AWhen we came t6 them, my Lord gaue them 5 vaderftand by
his Portugall Inter preter, that he was a fricnd to their King Des
Awtonio, and came not any way tosniucc thems, butchathe ment
oncly to haue fomefrefh water,and freth viQualles of them, by
way ofcxchange fot fome prouiffon that he had, as Oyl ¢, Wine,
or pepper,to which they prefently agreed willingly,and fent fome
oftheir compatwe for Beefes and fheepe,and we in the meane fea-
fon marched Southward about 2 myle , to Vila Sesite Cruz,
fom whence all the [ahabitantsyoungand ould were departed,
sndnot any chingof vallewe left, W ee demaunding of them,
what was the caulfe heereof, they anfwered , feare; as their vfuall
manner was,whenany fhips came neere their coaft,

W ee found that parte of the Iland to bee full of greae Rockye
batren hilles and mountaines, lictle inhabited, by reafon tha it is
mollefted with fippes of warre : which might partly appeareby
thistownc of Sanfte Craz (being one of theit chicfe townes) which
was all ruinous,, and (as itwere) but the reliques of the ancient
‘Towne,which had beenc burat about ewo yeares before, by cer=
tayne Englith fhips of wacre, as the Inhabitants there reported,

At cuening as we werein rowing towards the Vietoriv, an
huge fith purfucd vs for the fpace wel nigh of two myles together,
diftant for the moft part fromthe boats fternc nota peares length,
and fometimes {o necte that the boate ftrooke vpon him, the typs
ofwhofc fynncs about the ghilles (appearing ofttimes aboue
the water) were by eftimationfoure or fine yardes a funder, and
his Iawes gapingayarde and an halfe wide, which put vs in feare
of oucrturning the Pinnefle,but God be thiked (rowing ashard as
wecould) we cfcaped,

When wee were about Fleres, alitele thip called the Drake,
brought vs word that the Caricks wete at Tercera;of which news
wewere very glad,and (ped vs thitherward withall the fpeede we
could:and by the way we came to Fapel road,the feuen and twen-
tcthday of Augult, afrer fsnne fet,w here we cfpyed certaine fhips
tyding atanker, to whom we fent the Sawyie facke, a fmall ﬂ:lipplc.

P ‘ atcly

]

lacely conlorted with vs, and our (kiffe well manned, with which
thips our menhad fightaboutanhoure in the night,the towne o
difcharging their gecat ordinance from the Platformethere,inde.
feace of thofe thippes,whe rwith the Maifter oncly of our Caruell
was huct,butinthe ead our men brought them all out of the har-
bout, beeing fix in number, whereof one was of 3 s 0, Tunnes,lodé
with Sugar,Ginger,Hides,8c. fatcly come from the VW ofF-Indies-
Twoof the worlt we let loatc on the Sca,hauing firft taken out of
them (uch thinges as weliked, Theother foure were fentfor Eag-
land, the 30,dayof Auguft,

Atthe taking of thele prizes,w.ze conforted with vs fonie o-
ther {imall men of waree, as Maifter /-hn Dawis,with his thip, Pin-
ncfle,3c Boate,Captaine Mark (burie with his fhip , whofeowner
wasS. \Waker Raleigh,the Barke of Lime,which was al{o confor-
ted with vs before,

- Thelaft of Augultin the morning we came in fight of Ter:
eera,beeing about fome 9. or 1o. leagues from fhoare, where we
cfpicd commin% towards vs, afmall boate vader faile , which fee-
med fomewhat ftrange vato vs, beeing (o farre from land, andne
fhip infight, to whichthey mought beloag: But comming neere,
they put vs outof doub,thewing they were Englithmen (eyghe
in number) that had lately beene prifonersin Tercera, and finding
opportunitic to efcapeat thatime, with that {mall boate, commit-
ted théfelues to the fea,vnder Gods prouidence , hauing no ether
yard for their mainc fayle, hut two pipe ftaues tyed together by
theends,and no more prouifion of viualles,th: chey could bring
intheir pockets and bofomes, Hauing takenthem all into the Vie-
tarie,they gaue vs certaine intelligence ,thacthe Carricks were de-

parted from thenceabout a weeke before,

Thusbeeing without any further hape of thofe Carickes, wee
relolued o returne for Fayall, with intent to furprizethe Towne,
Bucvutill the 9, of September we had cither the winde fo contra-
tie,or the weather (o calme, thatinall that time, we made fcarce
9 ot 10.leagues way, lingring vp and downe not far from Pice.

- A3 7 The
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Phétenth of September; Beeing Wednefdsy in the sfiernoaind!
veecime againe ta Fapall: roadé : W hibeupon 4mmediatcly myl
L: fert Captaine Liffer, withrone of Grarsefa (whome G Mewnon:
hadbefore taken)and {ome others,towaids Fajadl,whrom ccrtaing
oftH¢ Inlrabitants met in a boate;and cdme with €8 vaine Lilter
tomy L:to whom he gauc this choyee: eyther to (ufler him quic.’
ly to entet into the platforme shere- withoucrefiftance, wherc hee
and his companic would' rémaine a fpace withow offering any
iniie to them,that they (che Inbabitants) might come vnro him
and compound for the Ranfome of the Tawne: ot cife to ftandto.
the hazard of warres ’

With thee wordesthiey ‘returned to the towne: ButtBe

Ceepersof.the platforme aunfwered ythat it was- againft theit’
oath, and allegeance to King Phillip , to giue ouer witout fight,
‘Whercuponmy L:comm anded the boates of cuerie fifip, to
p(t_':gcnllyvmanncd,'anajpongfaf't' r lagded His meo on the findye
fhgare,vadet hic fidc of an Tl al @\itﬁﬁlfq ‘aléague to the Nerthd
lv:fatdcs from the platforme:vpon the téppe of which hilt cernaine

offemen and Foétcmc‘h‘iﬂcwcd “themiclies , & other two'com-’
panies alfo appeared,with Ancicnts diplayed, thd'one before the:
towne,vpon the froareby the fea fidé,which” marchtd rowardes’
oty landing place, as though they would encounter vss tbe other’

inayalley to the Southwards of the platlorme , as it they would’
haucgome to helpethe Townelmen:during which time, they in-

the platforme alfo played. vpon vs witly great Ordinance, Not-

withfta fing my Lo: (bauing (et his men in order)marched alongft’

thefea thoare, vpon the fandes, betwixt thefeaand the Towne,

towatdesdic platforme, for the [pace of amyleor more, and then-
the thoare gro_wi:)a% rockic, and permitting o farther progrefle,.

i

without much difficultie , hee entred fntd the towne and paf-

4ed thitough the ftreet withoue re fiftance, vato the plarforme, .
for thofe Companies before mencyoned, ‘at my. Loy approching,

werefoone difperfed, and foddénly vamthedy * -
Were0one CIpEreATOSIV ISy veowany gy
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- Likewife they of the platforme ] ( becing al at my
Lordes rcammiug.thi(herg lefe him,’m(d hisl (gloﬁ.llpf:)i t:: ézy
the Walles, to cater and take pofleflion without refiftance ¢
In xhc:ncanctlmc our thippes ccafedner to bauer the foxc'ﬁid
-'rl'ow_ngand Sl.ldormc withgreatthorte , il fuchtime as wee
;?;:;: ;f ;nf:,Rc -Crofle of England florifhing vponthe Forefrqne

_ ThisFayailis the principall Towne i t dis
fcituate. dire&tly oucragalnﬁfz’he high & :z:glll):ianf;):r:?a:x:?)dcu
lying towardes the VWeft North.weft from chat munine b::ci .
ing deaded therefrom by anarrow Sca, which at chat phcc’ isb ;
eitimation about fome two-or three leacues 1 breadth . betw 'Y
the Handes of Eapell and Poco. ° » PEWEER

The Townu conteyned fome three hun ;
. ! - undred N
ﬁ;x;?;ufcs were f.a.n't,and firongly buyldcdnolfcl.i:cc;?lgbgg;?'
ic e courered with hollow tyles, much like our Roofc-tylcs:'
ut thac they arc leffeacthe ancend thenac the other . in mannee
ofac%?c;iua femiconicall figure, ’ "
-~ Thefielt'courte lyeth with the' hollow fides . an arer
. urfe s, and great
::cd;sr;;::::d,nd t(l:;:-t:cﬁcr ':md ofonc tyle, lying al:vaycs %vrim:;‘
- 1c other , in fuch forre, as ( all aloneft
houfe, trom the Roof: toche E o rany o
zhcrcﬁc conzfes.of Tyles !ayc:'.c ¥ theymakelo many gers, =
» ~ Thefecond courlcs arclayed with the ro
r und fides, and lef-
(f:;t?xnd; vpx:vardcs, coucring vnder theirhollownes , »thccdgi;
ﬂidcch o:-_rtn..r courfes, in fuch forte, that all the raine/that falloth.’
courr{ h of ron;}thcbac':kcsofthc Tyles thacarc laycd;n the fcconc‘i
co inf-zi ~an anf):ndmvnc:hc forelayde gurters without taim
i e: xm‘ro. Morter, or myre, and fo beeing recciued into
ol VCCI:’ upplyeth very well theie  neceflarie wics of frefh wae'
¢ Whereot otherwite chere is greacwant inthac place, ‘

Euzrie houfe almoft had for i ofe
10:1f r thiis purpofe , [ a Cif-
fernc,or Well ina Garden, onthe Backcﬁdcg’ Io which g:tdclﬂsl‘
A - Brewe
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grewe Vines fwith ripe clufters of Grapes)making pleafane fhal
owes: Tabacco now knowncand vied 1 d,
wherewith their womenther,dyetheir faces reddifh, to make thé
foome fcfh and young? Pepper, Indian, and Common: Figg-trec,
both white and red Figges ¢ Peach-trees, not ggoswing
ctall: Orenges, Limoos, Q uinces, Potate 1o0tes , 8c,Sweee
:vco'{:d.(decrnlgt:ﬁnke) is there very common, cucn for building
ficring, :
%ﬂy Lo% haviog poffefled himfelfe of the townc and placforme,
sndbecing carcfull of the preferuation ofthe Towne, gaue com-
mandement, that no Marriner ot Souldiour,fhould enter into any
houle,to make any fpoyle thercof. But ally hee was carcfull
that the Churches and houfes of Reli io;d,cz; lho:!g_bc keptin.
i which was accordingly petfor ough his appoynt-
‘:n:a:’otﬁmdctsand Ke :%:b: thofe places : But the scft of the
“Towne, eyther for want of knowledge ofthe formee -Inhibition,
‘ot for delise of [poyle and pray, was tified:, andranacked by the
Souldiers and Marriners, who fcarcely lefany houfe vnfearched,
out of which they tooke not fuch things as liked them,as Chefts of
fweetewood, Chaircs, Cloath, Couerlets, Hangings, Bedding,
Apparell: And fusther rangedinto the Country, where fome of
them alfo were hurt by the Inhabicants. The Frycric there, con-
teyning and maintaining 30. Francifeane Fryers (amongft whome
weecould not findeany one able to fpeake tsue Latine )  was
builded by a Fryer of Awgrain Tercors; ofthe fame order, aboutthe
yeare ofour Lord, 1506, The Tablesin the Hall had feates for
the oue fide oncly, and were alwayes coucred, as rcfiy atall times
for dinnez or fupper-~ 7
From W cdneWay inthe afternoone, at which time, we en-
tred the Towne, vorill Saerday night we continucd theze , vatill
the Inhabitants hadagreed, and payed for the Ranfome of the
Tovvncm thouand Ducats,moit parte yvherof vvas Church-
P htc' i ' . . : .
- foondi ' htand fiftie yron peeces of Or-
Weefopndinthe 9@!!% od filic yron pesces o OF

. 3. v —
denance, whetoftheeeandswentic (as I gemember) of more were
tddI mountea vpoatheir cariages, betweene Barricadors vpon a
platlorme towards the fea tide, all which Ordenaunceliwe tooke,
and fet the Platforme on fire,and fo departed: My L ord hauing in-
uited to dinner-in the Vittory onthe Sondzy followiog, o many
ofthe Inhabitants as would willingly come (ﬁuc’qncui%' Diego Go-
wes the Goucraour,whocame but once anely to parlee about the
Ranfome) onclyc foure came and were well entertained, and fo:
lemnely difmiffed with found of Drumme and Trumpets, anda
cale of Ordenance : to whom my,L: deliucred his lewer fubfri-
£cd with hisowne hand,importing a requeft toal other Englithmé
toabflaine from any fusther mollefting thé, fauc onely for ficfh
water,and vitualls ncceflaric for their intended voyage, During
ouraboade heere (viz. 11, Septembris) two men came out of Pice
which had beene prifoners there: Alfo at Fapall we fet at liberticz
gjfoner tranflaced from S, Zege , who was Colen toa feruant of
Don A stonio K, of Pertsgaitin England: Thee prifoners wee
deteyned with vs. - _
-On Menday wee fent our boates a fhoare for freth water,which
(by realon of theraine that fell the former night)came plemifully
running downe the hills,and would otherwife hauc beene hard
to be gowtenthere, On Tucay likewife hzuiﬁ notyet fuffici-
ently ferued our tutnes, w&efcntagzi_nc for frefh water, which
was then notfo eafic to be gottenas theday before, by reafon ofs
great winde: which in the afierneonc increafed alfo in foch fore,
thar we thoughe it net fafe to ride (o neerethe land; whereuppon
weeweyed anker and fo depastedn orch-welt & by-weft, alongft
‘the coaft of Fepett Hand, Some ofthe Inhabiants coniming aboord
to vsthis dag, tould-vs thagalwayss sbent. tha time of the yeaze
fuch windes \W eft South-weft blew on that coaft.
Thisday as we (ayledmccre S.-Gaorgar Hand, ‘e buge ith i
flill a litde vnder-water, .ot rasher cuenvtherewith, appeared
by ahead s, che leabetaking wpoa s cke, which was blacke
<oloured, n fych fort, as deemilig n th it had becae 4 rockes
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and the fhippe ftemmin d‘ich& with him, we were putin afod
daiffe feate fgt thetim& MdOngaftd" *c fawe him moue ofir of
!h'c'my:':., % ' »', L A : . N .
“SipiehS: 6, thenighe itlighitened thuch, whereupon
thete followedgreat windes:and rayne, which continucd Sep, 1>
18, 19.20. 21: The 27,0f Seprember wee cimeagainc into Fayat!
rozde toweigh an‘anker which (for*hafte 8 feaceoftoule wea-
thery wee had left there before : wherewee went a fioare o fee
the cowne; the people (4s wee thouahit)biuing now fedéd them-
felues thereagaine ¢ Boe notwitlitanding many ot them, throngh
t08 much diftruftfulnes , depatted-and prepared to depare with
theit dpackm-::tthc freft fight of vs - voitilifuch time as they were af
fured by my Lo: that out comming wasnotany wayto iniure thé,
bulétpecidlly to haue freth water;and forne othet thinges nbedefulf
for v§,cofiteniting themfor the fime; :
" 'So'thehwee viewed the Townequietly, and ‘bought fuch
thitigesas wee defired for our mony, as ifwe had beenin England;,
i thayhelpedtoill vs'in frefh warer;ececiing for theie paincs
fuch aufta@ionas contented them, e '
> "The i¢, &ty wee wereforced agsine to depaee from'thence,
befbré wee had fufficiently watered,, by reafon of agreattempeft
il foddenly arofe in the might, iff fo much thatmy Lot himfel%
foohdafct midnight rayfed durmen out of thei“Cabincs o weye
riket, bimfelic allo togethies with them haling arthe Capften,and
abteréhiearing themvp with wire. ™" - ot e
* “Thenexvday wee fent out'Caruelland the Sawfre Zacke to the
1026 ¥OfS, Michaels, to fee what they couldelpye: Wetofowing
aftcttUcaVionthe 27 day: (plfing“to’ afld tro , carbe v¥ithin
Hoht of 35MuchaeR} b byeomedrievvindes the 8. 20, and 30,
;159}3‘ #ee vy ercdriuento keeWitedind could notget reere the
lan o R A Tt D L I ’
§ " Whiel . day #vé fayledalongft Tercbrs and cucn againtt Brali2
tapiomdntapic ncete to Sngrathe Fonteft Tovvne in that Hid)
w4 pied forik buates comimingtathie Tovvne, ad piadeoue
PEES ) I SUERR LRGN SR e b S D1 T ot HER ' tovvards
b q St
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towardes them : butboeing neercraland they ranne. 19, hoare &

- efcaped vs,

In theafternoone wee came necte to Gratiofe, wheteuppon my
Lo: foorthwith fent Captaine Lisfertoihe Ilandsrs, to ko them
vnderftand; chathis defire was ongly o hauc wacer'and W ine
ot therp, and fom: freth viGtualls, and not any further o trouble
them. They aunfwercdthey could giuc'qg gefolue: anfwer to this
demaund, vii] the Gquernopss of the Jland had corfuited therep-
pon&thercforedefired him to. fond againe to thithe nextdaye.

" Vpoonthe!. ofQ&ober carLfy;;szu’i,c.nnox'lzgii‘;,v.’ 22 featfooith
oyt longboate and Piangfl;, withctptie Caige, and 2boyg lome
59-0r60 mentogether wiith the Margarer, aad Captaine Dasis
his fhippe: For wee now wanted alf the relt of our gopforts.  Buc
when aur menwouldhaue ?ndcd‘, the lYaudcrs fh‘qf atthem, and
woulnot fuffer them. And Trou 25 ofen a}p-’:’;réd vpo land,
wijth ancenr gl,lpl wyedrorefiftvs: 56 oyt boatgs rgwedalongf the
fhoare,to finde fome phcewherethey might land, riot with too
much difduantage :dmjhlppcs'ahdcbc}i ill THogting ac che J13-
ders: But no place could be found whete they mizhi land without
greac penll oﬂob(ing many of x.f)‘c i fines,and o wvere-confirained
to rerire without i'bcciLx;;fgfélﬁan}wc:c, agwas promiled the day
before, YW e had "('hr’tlé ,h'icn hugt inthis conflik yhiift our boats
were together inconfulting what wasbeltia be doiiz two of thé
werc (trooken withagreate hot (which the Tldndars drewe from
placeto place with Qxen)wherwith the oneloft hishand, & the
QJ}"“ hislifew }thil,}},s d,tf;‘d:lyqs afget: the diird was fhotinto hie
ke withalmal Gl.-gt} N ghduiarjy'w'r'é;zhu{r;\‘\'ic‘xihéI_': ne~es
our goag'i_p%n1cré{’\i9&§i:ﬂl£§g‘k§ agauiedenighty whe:ip pen prepa-
Tationwas madelo goc jp thé againcthe nexe day : Lt the (dy was
far {g§nt‘bcf re w conld ¢omd ncgid ihem wi'li cur fip: Newher
cgg’}d we t“ﬂnjq i\‘xj@qu; %;1 \\{ﬁ{ki(zi anchof tn \\"}1;;:‘%\' ¢ might
b 1d fatiey (e Wyine titthet vice couf fli na a7 disy
1o g i ity o
nog on! tothe Gacttitonw S oot P80igEBLAHS pu e Q Mhip it
! B2 crea pos
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petill for want of men to bring her home, Thercfore, my, Lot
thought ft Belt tb Wwrité to themta this effeét < That becould nota’
litdle matuel] at their inhumanicy,and crucleie which they had fe-
wed towardes his men, (cetng they were {ep¢ by him vaoto them
i peaceable manner o receiuc théir anfwere which they had pro.
mifed to giue the day before: and that were itnot for Dow Antonie
theirlawfull Kiny his fake, heecould not put vp fo great iniury ac
theirhandes , without fuft reuengement vpon them: Notwith-
ftanding for Don Ansomio his fake, whofe friendhe was, hee was’
yet content to fend to them onceagaine for their anfwere: At nighe-
Captaine Liffer retutned with this anfwere from them. That dheir
Guoncr hot of one bf their pecees,which wascharged with pow.
der oncly, and was ftoppeds which our men,thinking it had beene:
fhot at them, fhot againe; and fo beganthe fight : andthar thenexe
morning they would. fend my Lo: arefolute aunfwere to his de.
maunde, for as yet they could nog know their Gouernours minde
heercin, The next morning there came vito vs a boatefrom the
€.c:are with a Flap of truce, wherin wetcthree of the chiefe mer
ofthe Iland, who agreed with my Lo: that hee fhould bauc ofth
®0.Buttes of witie, and frefh vi&ualls to refrefh himfelfe and L
companie withall: Butasfor frehwater, they could not faulf:¢
our need therein, hauing themfclues little or none , Guing fuch as
they Gued in veflells or Cifterncs when strayned, and that they
had rather giue vs two Tunnes of wine, then one of water:  But
they requelted that our Souldiers might notcomeon fhoare, for
they themfclues would bring a!] they had promifedto the water--
fide, which requeft was graunted, we keeping ofic.of them aboord
with vs, votill their promife was performed, andthe other welent.
to fhoare with our emprie Cafke, and fome of our men to helpeto”
fill, and bring them away with fuch other prouifion as was promi-
fed : So the Margarer, Captaine Diawis his thip, and anotber of wiy-
wwouth ftayed ryding atankes before the Towne, to takcin cur pro--
wifion. Ttiis fhippe of sapmensh camcito vs the day before,&¢ had
eaken asich Prize (asi€iwas seponed) woouth fixtegue, tﬁw’nﬂg‘f
. ¥ v"' RN e 3 N}‘ ‘
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pound, which 0r0vgu. . ancwesthatthe VWeff-Inaian r ectc tva,
not yetcome, but wouldcome veric fhortly,  But s ec with the
® Vidlory put of to fea: And vpon Saturday the fourth of Otober,
wee tookea French thip of S, Malees(a Cicyc of the vaholy league)
loden with fith trom New-found-land s which had beene in fo grear
atempeft, that fhee was conftrayned to cut her maine maft ouer-
boord for her (afetic,and was now comming to Gracrefa,to repaire
her felfe, But (o hardly it befell her, that fhe did not onely notre-
paire her former loffes,but loft al that remained vnto vs.The chiefe
‘ofher men wee tooke into our fhippe,and fent fome of our men
Mariners, and Souldiers into her to bring her into England.
Vppon the Sonday following at night, all our promifed pro-
uiffon was brought vnto vs from Gratiofe: Andwe friendly dif-
mifled the Ilanders with a gl peale of Ordenance. :
Vpon Monday, Tuefday,and W ednefday, wee plyedto and
fro Mgl about thofe Ilandes, becing verie rough weather. And
vpon Thurfday at night, becing driu fome three or foure leagues
from Tercera;weefawe 15, fayleof the VW ef-Indian Flecte com.,
ming into the Hauen at Awgrain Terceras But the winde was
fuch, that for the fpace of foure dayes after, though wee lay as clofe
by the winde as was poflible, yet wee could not comenecre them,
In this time weloft our late Fren ch prize, not becing abletolye fo-
neere the winde,as wee,and heard no more of her, till wee came
o England, where fhee fafely arrined, Vpon Monday wee came
very necre the Hauen mouth, beeing minded to haue runne ina-
mong(tthem ,and to haue fetched out fome of them, 1if ithad beenn
pofible: But in the end this enterprize was deemed too daunge-
rous : confidering the ftrength of the place where they rode, becing
haled and towed'in neerer the towne, atthe firft fight of our ap-
proching, and lying vnder the prote&ion of the Caftle of Brafill,
onthe one fide(bauing in it fiue and twentic peeces of Ordenance)
anda Fort onthe other fide, whereinwere 13, or 14, great Brafle
pecces,Befides,when wee came neere land,the winde proucdtoo
fcantfor vs;toattemptany fuch enterpeife,
. - ! Vpon
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Vpon Tuefday (4. OGob, )we fent sisr boaters the roade;
£o found the depth, (o fec ifthere were any anchoring place forvs, ®
where weemight lye without fhot of the Caftle and Fort,& with-
in fhot of fomc of thole fhi Ppes, that wee mighy eicher makethem
€omepurtavs, ot finke themw here they lay, Opc boate recsancd
haujng found que fuch a Placeas wec defired, bu thg wiade would .
rat {uffer vs to ¢ome necye #,andagame 1 wecould haug ancho-
xcdthere, it was thought Likely thae they weuld rather run thems
UeF 2 grownd,to fauc theirlive- a.d libertieg sand fameof their -
goodes, theacome foorth toloafetherr liberties and goodes 1o s
theirenemics. So wee fhot at them to fee tfwee could reach hyem,
bue it fell farre More, A ud thus wee dcpa;md,t’rinkiqg it nOLKD-~
-bable,, that they wopld come foorth (o lengas wee watched for,
- the befare the hauen mouth, orwith infi she of chem. For the
fpaceof s, daics aftcr wee pug otto {2, & lav without fi 5.1
& léca Pinneilcro ly< out ot dizhe, clote by tie fhore,to rngys,
swordifthey, (hoyld conye.roocth Aficra whilethe l’umcﬂ:.tcxgg-,?
nied,, a0d could vs that tho.c psinthe Lauen | had taken downe
their fayles, and let downe their: oppc maftes : (o thut wee luppo-
fed shey woupld neuer come foyth, tilltl.cy persgiued vs to be quure
Q8. . ) . . xi
' g M higtefore vpanthe 20. of Otober, hzaring that there were

ecttaing Scotuth (hippes ar S. Michas's, wee fayled:thicher, and
found thege one feorult roader, and two or ghyce mote at Vi/le
Franca;the ngxe toad, aleague o1 twolrom the towneot S, Mi.
chacels, tothe Falt wardes: of whome wee had forour relicte fomg
fmall quantitc ot VW ine (o, lome | uz ot fix buitesof thew all)
and lome frefh waey, but aothing lutf:ci‘cn;ig fetye ourwrne.
. 'Vppoo Tuclday the gneand tweneth of Olkpber, wee feat.
tlongboste tathoare for trefh water g brooke a ligtlc to thg,
MWetwaid:s from VilaEranca. . o Loe
gdiuzths Inbabipongg ooy gvs,came downewith sy Ancicats.
difplayed, and abour (n_l;w,jwdrcq g fluemenarnyd o Jigh-!

flangourlanding, Soor.. acg gauing (pentall their powder vp-
poa

Iy

pon theminateempuy ' 10 land,and not beeing ableto prevar'e =z
fo great oddes, returned fruftrace, B
Q" From hence wee departed towardes S, Marres 1l2nd » min?
dz’hg to water there, and then to goc for the coafte otSparne. Foj
wee had incelligence that it was 2 place ofno great force, and thag
wee might water there very well; Therefore vpon Fryday fol.
lowing mp Lord fenr Cap-aine Lyfer,and Captaine P mias Pref.
54 00W fiv Amras Preflon (whonot long belore czme o v, out of
hisowne thippe,and thee loofing vs in the night, hee was forced
totarty il with vs) with our langboate and Pinn ofle, and fome
fixtie or fenentie thot w chem,both with a fricadly letterto the J.
landers; that they wouldgraunt vs leaue to water, andwee woyld

vo further trouble them, . S

So wee depare-d from the Viitory for the ka1 d, about ninea
clocke inthe torcnoone, and rowed frefhly vl aboue 3 aclocke
afternoone, Atwhichtime our men beeing fomcihing wearye
with rowing; and beeing withinaleazue or two of the thoare, and
4ot 5. leagues from the Villory, they cfpyed (1o their vefrefhimy
two fhippes tyding ac Ankor hard vederthe Towne, wherey pon
having thifted fome 6, or 7.of our men into Captuine Dagrs his
boate, beeing toomuch pelteredin our owne, and rcaaymng with
vs fome twentie fthot in the Pinnelle, wee made waytowasdes
them withall the fpeede wee could.

By the wayas we rowed we fawe boates pafling betwixe the
roadersand the thoare,and men in their fhirtes fwimming & wa.
dingto (hoare (who as wee percciued afterwardes Jwere labog.
ring to {ct thofe fhippes faft on grownd , andthe Inhabicanes as
bufiely preparing themlelues for the defence of thofe roaders,
theit Ihad, andthemf=es, W hen veee came ncere them; Cap,
Lifer commanded the Trym. pets to bee founded, but prehibited
any hottobe dilchargedat them, vitll the y had dire&ion trom

1m: Butfomc of the company, eicher not vvel/ Percciving, o
tegardinr vvhae hee fayd, immediately vppon the founde of
the T tumpettes difcharged their Peeces at the Ilanders,

R T s vvhich
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Whichforthe moft pattelavintrenches ,and fe-t¢fied  places va
Seene to their owne beft aduaotage: whojmm., duatcly Diotlea
awifeat vs, both with fmalland great fhot, vwihout .danger to tha
felues:Notwithftading Captaine Liffer carncftly haltened forward
the Saylers that rewed, who began to fhrinke at the fhot,fymng fo
faftabouttheir eares, and himiclte-firlt entring one-ofthe fhippes
shat lay a lietle furcher from fhoare, then the other, wee fpeedely
dollowed after him into her, fill plying chem with our fhotte.And
‘hauing cutin funder their Cables,and Haucers,, towed her away
withous Pinnefle. Inthe meanc timeCaptayne Dawis his boate
ouertookews, and entredinto theother fhippe,which al(o (as the
former) was forfaken by all her men:But they were conftrained to
leaucher & to come againe into their boase(whilft thot & fRoncs
from fhoare flewe faftamongft them) finding herco flicke {o fafte
agrewnde, that they could not ftirre her : which:the Townefmen
alfo perceiuing, and feeing that they were but fewe innumber: &
s (bufied about the other fhip ) nat comming toayde them,were
preparingto haue come andtaken them. But they returned vao-
to vs,and fo.together wee came awaytowards the Viltedy,towing
after vsthe prize we badnow taken,which was lately come from
Brafile,loden with Sugar.

In this fight we had two mien flaine, and 18. wounded: And
asfor them, it is likethey had litde burt, lying for the moft parte
behifide ftonc walles,which were builded ene aboue anether hatd
by thé{ea (ide, vpon the end of the hill whercoppon the Towne
ftoode, betwixt two valleyessV pon the toppe ofthe hill lay theis

ea¢ Qrdenance (fuch as they had) wherewith they fhotte lcaden
lets, wheseof one peatced through our Prizes 431, andby gl
in the fhippe withost doingany moreharme.
< Thenextdaywe wentagaincfor water to the fame Hand,
+butnot knowiug before the inconuenience and difaduantage of
“the place where wee attempted to land, we rcturned fouftzace,
The fame night O&ob. 24. wee departed for §. Geerges Handior
fseth wates, whither we came on Monday following O&eb. :Zd
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andhauing efpyed where a (pout of water came running downe:
the pinnefle and long boate were prefently manned, & fent vader
‘the condu@® of Capraine Preffon, and Capraine Moeunfon,by whom
ny Le:fentaletter tothe Hlanders ag betore,to graunt vs leaue to
water onely,and wee would ao further crouble thé, notwith{tan.
ding otir Wen comming on thoare, found fome of the ‘poore Ilan.
ders wiich for feare of vs-hid them(clucs amongft the rockes.
And on Wednefday followitiy ourboates returned with frefk
warér,whercof they brought oncly 6. Tunnes for the Victary, al-
Jedging they couldgecno more, thinkiug (as it was fuppofed)
that my Lo: hauingno more prouifion of water and wine,but on-
ly 1. Tuntes, would not goc for the coaft of Spaine,but ftraighe
for thecoalt of England, as many of our men greatly defired: noe-
withftanding my Lo: was vawilliag (o to do and was minded the
nextdayto haue takenin more water: but through roughnes of
thefeasand winde,and vawillingnes ofhis men it was no: done,
YermyLo: purpofed not to returnc with fo much prouifionvn.
fpcat: and his voyage (as hee thoughe) not yet performedin fuch
fottas mought giac (ome teafonable conteaement ot faciEa&ion
¢o himfclté and others,

Therefore becaufe no mote water conld now conucenicntlyé
beegotten, and becing vacertaine when itcould bee gotren , and
thetime of our flaying abroad aMo vncertaine, the matter beein
referred to the choyec of the whole companic, whithet they wouig
artielonger, till wee mighe be more fuffciently prouided of frefa
water, or goc by the coalt of Spaine for England ,  with halfe fo
much allowancc of drinke as betore, they w illingly agreed, that
cucry meale fhould bee atlowed at one meale bur halfe fo much
drinkeas they were accuftomed (exceptthem that wete ficke or
wounded)and{oto goe for England, aking the coaft of Spaine
tour way,to fee1f wee could that way make vp our voyage.

Vpéa Satarday' O&ob, 31, wee fene the Muargares; becau(e the
leaked much)direly for Englandstozither with th. Prize of Bre-
fle,which wee toke at Aaries, and in them lome of our hurese

€ woum
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_wounded men or otheusvile ficke,were feathawe,ag they defired,
o hﬁﬁ}t we held on our coutfe for the coaft of Spaine,with a faire
windeanda targe{which before we (cldome hdd) And vpo Tucls
day foflowing (Noucmb. 4. wee gfpied ;ﬁyk fraghy before. vsy
which wee chaled:ill aboue threeaglocke ingig altesnQqus »..38
whichtime, we oucttaking her , fhee flisokg f2yle.and beetug dog
mandcd who was her Owaer, and from whence theewas . they
anfwerced a Poresgall, and from 1 armarbucke n Erafile o She wasg
fhip ot fome 11 0. I:unncsvburdcn.trzugh;c;i.,m'th,k;h' . cheficsof
Sugar, and 5o, Kinalles of Brafill-wood, cueric, Kanegli conteyq
niﬁg 100, pound weight: wee tooke herin L.at, 2 o. degr, aboug
200, leagures ft& Lifbone weltwardes Captaing Preifonwas prcfcn:a
ly.fent vnto her;who broughtthe principalleft ot her menabgo
¢ Viitory, and ccrtaine of our men Marrjne ts and Spuldicys wergy
tentaboprd her,. The Portugalls of this ppze tould s that. they.
fawcanother fhippe before them that day.about. noong ¢ Hauing
therefore difpatchcd all things about the prize .afdr;gxd', and lelg
pur. long boate with Captaine Daxis , takiog his lefler boate witly
¥s, wee made way after this other fhip withall “the fayles weg
couldbeare,, houlding on our courfe duc Eaft, and. giuing order:
to Captaine Dawis his fluppe,and the prize that they lhould foljove
vs ducEaftand that if they had fight of vs themorning following
they fhould follow vs filL:ifnor, they fhould goe for Englaud. - - .
" “Thenexsmornig wee efpicd.not the fayle which wee dufcd?
and Capraine Dawis his flup 8¢ the Prize vvere bcbmdc ysoutol
$ighr: But the next Thurfday Nouemb, 6. (beeing in Latimde, 38.
degrees 30. andabout fome 60. leagues from Lifbene wellwardes
catiy-in themorning Captaine. Preflon defcrieda fayle fome two og
threeleagucsahead s, after which vvee prefenty haftened oug
chafe,and oucrtooke her about 8,0r 9.0t the clocke before noone,
She came latcly from S. Michaels roade,, haning beene before ac
Brafiltloden with Sugar and Brafil. Having fent our boate to them
o bring fome of the chicfc of theis men aboord the Viesery in ;:eq’
- - e - D - . mc
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mednetime vvhi'eltthey vvere in aming tovs] one out of the
maync top cfpied another fayle a head fome three or foure leagues
from vs, So immediately vponthe returneofour boate, having
fent her backcagaine vvithfome ofour menaboordthe prize,vve
purfucd (peedilye this nevy chale,vysth allthe fayl=s yvee could
Ea’ckc on,& abouttvvoaclocke atternoone oucrtooke her ¢ Shee
ad made prouifion o fight with vs, hauing hanged the fides of
the thipforhicke with hides (whetewich efpeciaily the was loden)
ghat Mutket thotcould not haue peareed them: but care wee had
dilcharged ewagreat peaces of our Ordanance at her,fhee ftrooke
fayle,and approching ncerer, we asking whence they were, they
an(wered from the wef-Indies, from Mexico, and S, Tehn de @ Le-
we (tracly éalled Viehns) - Thisthippe was offome three or foure
Buadred Thittes, and hadin her feuen handred hides, wootth 1o
fhillingsa petice : ik Cheltes of Cucchinell.enery Chelt houlding
onc huidred pound weight, and euery pound woorth fix and-
twentic fhillings 8, pence, and certainc Cheftes of Sugar 8 Céina

duthes, with fome plate and filuzr,

** The/Caprainc of her was ai Jralian. and by his behauiou fee:
ihed tobee a grave, wile, and'civile man :he had put in aducoture
n this thip fiue and twentfe thonfand Ducats.  Wee tooke him
with ceftaitic other of her chiefeft mefi (which were Spaniardes )

. #8160 the:' Wickroy: Aud Captaiire -Liffer with fo many othet of the

chiicfeft'dfdur Matiriers, Souldicrs,& Saylours,aswere thoughe:
fficient ;b the number of twentie or there abouts, were {ene
imo her. Jln the meanctime (wee aying) our other Prizes whichy
féllowed after,came vp tovs, Audnow wee had our hands ful -
#d withiioy fhaped our coitrfe for England, for (o it was thoughe
Meert hifiiignow (o many Poruealls, Spaniards, s Frenchmé:
16 (b U3 that if we thould haue tak any more prizes afecrwards,y:
wiefiad not been wel able tohauc mined them without endange-
Angaur (clucs, So abour fix of the clocke in the afternoone.
(th\'blﬂ"d{hﬁf Pritéhad osertaken vs) wee let 1ayle for-Eng-
Jand Bucoutre pritzes e beeing able to beate vs companic without
fgaring them many of our layles which caufed our fhip to rowle &
~ Cx 7 wallowe,
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wWallow in fuch fore that it was motonely ety troublefome ta vs,.
but,as it was thought, would allo have put the maine @;ﬂ indan-
ger ot fulling ouerboord : hauing acquainted them vynth thelein-
conucnicnces, wee gaac them dire&ionto kecpe their cour fes tos
githet following vs, and foto come to Tart/menth W ee tooke
this 13t Prize in the Latitude of 39 degrees, & about 46,lcagues
89 the W eftwardes trom the rocke, _ o
" She was onc of thofe fixrcenc fluppes which we fawe gaing into
the Hauen &t Angrain Tercera, Oto § Somc of the men that we
ggoke out of her tould vs that whileft wee were (Flytng vp aud
downebeforethat hauen, as before was fhewed, cxpc&ing the
comping foorth of tholc fLippes: Threofthe greatett andbeft of:
thein, atshe appointment of the Gouernour ot Tercera, WeLE VDo
loden of their treafuse & marchandife. And in cuery of themywete
put three hundred Souldiers,which wercappointed to hauc come
to lay the Vistory aboordein the night , and take her: Bug
when this fhould hauc beene donc the Viesery was gone out of

ir fight, i
e Nogw wee went merrely before the winde withall the fayles
weccouldbeate, in fo much that in the fpacc of 24. houses , wea
fayled neere feuen and fortie leagues,  that is feuenicere Enghifl
ayles . betwiyt Fryday atnoonc & Saturday atnoone (notwithe
fanding the fhippe was vesic fouicand much growne withlong
being at fea)which caufed fome of our companic to make accompg
they would (ce what running at tilt thete fhould becac W hitchall
wpon:the Qu. day. Others were imagining what a Chriftmas
they would kecpein Englaid with theic fhares otthe Prizes wee
bad taken. Butfo icbetell, that weekepta could Chfimaswith,
the Bithop and his clarkes (rockesthat lyeto the W cftwards tromr
Syily; and the wellerne parees ot England)For foone afier the wind
fcanting, came abou to the Eaflivardes(the worlt parte of the hear
wens for vs,from which the winde couldblow) infuch fort, thae:
wee could notferchany partof England.  Aad' hecreuppon allo

our allowance of drinkc)which was fcant ineugh befoze, was  yet'

25
more fantened,beeaufe of the {carcitie thereof in the fhip. Sothat
Bow aman wasallowcd but halfe a pinte atameale,and that many
times cold water and fearce fweete, Notwithftanding this was
an happic eftate in comparifon of that w hich followed.” For from
halteapinte wee eame o a quarter,& thatlafted not long neither,)
fo that Ey'rca‘on of this great fearcitic ofdrinke,and contrarictie of
winde, wee thoughtto put into Zrelaed,there to relicte our wanes,
Butwhenwee ¢ 'me neerc thicher,yingat Hwi/ali night (tartying
for the duaylight of the next morniug, whercby we mighe the fafe
tyer bring our (hippe intadcme conuenient Hatbour theze ) wee
were drien lofatre tolcewarde, that wee couldfetch no part of
Ircland, fo as wich heae heartsand fad cheare , wee were gon-
ftreined to rewrne backe againe ,  and exneill it fhould pleatz
God o fend vs a taire windecither fos EnglandorIrcland, Inthe
meane time weewetcallowed cucry.man three or foutc fpoones
full of Vineger to drinke at a meale, for other drinke we had none
£uing onely attwo or three meales,when wee had i fieede heerof
as much wine , which was wringed out of the W ine-lecs that
remained, W ith this hard fate (for by reaton of our great want of
dfinke, wee durft cate but very litcle) wee contimred for the fpace
ofafourtmight or ticreaboutes: Sauing that ew and then we feae
fred foricin the meanc ime : Andthat was when there fell any
bayle or raine: The Haile-ftones wee gathered vp & did cate thé
more plealantly then it they had bcenctfe fweeteft Comfits inthe
¥vorld; The Rainc.drops vvere fo carctully faued, that fo ne ere
as yve could, notone vvag loft inall our fhippe. Some hanged vp
fheetes tyed vvith cordes by the foure corners, and 2 vveightin
the midit, that the vvater might runne dovese thither,and o bee
seceiuediinto-fome veflell (ecor hanged vaderneth: Some that
vvanted fheetes, hanged vp napkens,andclouts ,and vvatched thé
®ill they vvere thorow vvet then vveinging and tucking out she
vvater, Andthat vvater vvhich fell dovyne and wafbed awave
thefilche and{oyling of the Ship, tred vader foote, asbad as run-
neth dovva:the keanclimanytimes wyben it rayneth, yvas not
Cs loft
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I8t T warrant yok, but ¥aiched ard attended cirefy Ny (yea tome>
times with ftrifeand contention)az cuery feup-hole & other place
where it rannc downe, with difhes,pots, cannes,& Iarres, wher-:
6ffomne drunke harty drawghtes cucnas it was, mud and allwith-,
outtatryingt6 cléffe at fewle it:Othiers clé ted it firft,but not o€,
for it was lothicke 8 went fo flowly thorow, thar they moughit
illendurcto tarry fo long, andwere loath to loofe too muchof
fuch pretious fhiffe’: ome licked with their tongues (like doggesy
the boardes voder fegge, thefides, rayles, and Mafts of the fhi pe:
others that wére more ingenious, ltencd gitdles or ropes aboue
the Mafls,dawbing vallow berwixtthietn and themaft ¢ that the
rainc mighe not rumpédowne betweene) in fuch fort, thatthole

éopcs orgirdles hanging lowet ontheone fide then on the cghcr,
afpoutotleacher wastaftencd e thi¢loweft part otthem, tharall
ehe rayne drops hat €4tae running downé'the. maft, might meete
rogither acthar plice) andtherebec reccived, 7 '
Hethat gotacanye of witerby thefe meanes,was poken of,
fuedto, and cenuyedasarich man. Quar pulchrom dygito monftra-
v & drcier bic eft. ‘Somzof the poore Spanarcs dyag weehgd caken
(whonotwithflanding il;r,’ the lume allowance that oug pvwne mg
had) wouid come and crauéof ys for the louc of God, but @rouch
watcr as they could hould in the hollow of their hand : god they
hadit, nownftanding ourgreat exeremire, tQ teach them (omé
bumanity 1n {teade of theiraccufjomed barbaricy, both to vs.and
other natians hieercrofore. They pucaltabulices ot Icade into theie
mouthesto flaketheir thirft, e
Now.in cuery coraer ofthe thippe were heard the lamenta:
blecrics ot ficke & wounfvdmen founding wacfully in our eaes,:
crying outand prreitully complaining for want of drinke ;becing
ready iodyc, yea many dying for lacke thereof, (o as by reafon of
this geear exeremity weeloft many more men, thenwes had dooe
allthe vayage before ¢ bauing before this, time becue fo whiland
Safficienly prouided for, that wee lived jn manicr asw;ﬂ alnhd
» calth-

23 e .
Resehlul's, and dycdms owe anif e b becneip England,wher
Asnaw lighidy cucry day 1die weja aft ougrboord,  *
. p 2k fecond daye of Decemb, 1 82 wa.a feallivali day
With ws for then ifr2yncda ood pace, and wee fugd fome prery
O4g af zayne yvgf? (ﬂ;o,u haweemere wellyvee forit, and thatat
$mdnighy) and bille doug fkipnes foll befides : porw iehilanding
were muddy apd bitter avith walbng ihe Bppe, but{(with fome
" fugarwhichwe had to fwegren itwithal)) it wenemernily downe,
Yerremembred wee and'wifhed for withall our bearis , many a
Conditre, Pumpe, Spring, and tieime of éleare fueete rurning
watct1h Englaud: For how [oeuer. mifcrable we ho acccunpted
fome poorc (dules Whoma wee had feenc deiven for thitft to
drinke hicrot,yec rovw happic wewou!d hauéthought our felues
i we nngh hauz had our fills.o the fanye: yeu fhould wee hage fa.
sed the lietter witly this our paorciealling, it wee might haue had
our miace ind dyinke (iichand fo much a5 it'was) Land quictlye
betotevs, bue beti'cakihe former extremitics, wee were {0 tof-
fed'8 turmoyled with Tuch horrible ftotmy & tempcfleous wea-
ther, that cuery man had beft hould taft bis Cannc, Cup, & Difh
in his handes, ‘yea & himfelfe too many tirixcs,by the ropes, railes,
or fides of the fippe’, or clic hee' fhould foone fnde all va-
derfcte, - ' . ‘
. Heerewith our maine fayle was rorne from the yarde and
lowne ouerboorde quite away into the fea withont Iecouerye,
and our othier fayles o rent and torne (from fide to fide of them)
that hardly any of them cleapedhole, The raging waues and fo-
ming furges ofthe fea came rowling like mountaines one afer ag~

‘other, and ovierraked the waft ot the thippe ke amighty river run-

ning ouer it,wheras in faire weather it was ncere 20, footc aboue
the water,that now we mizht well crie ou wich the Poct, '
Hesumifero guants montes volunsur AGHAY N, .
Zam iam talluros lydera fumma puses.
RMeuwiifero guansi [ubfidunt xquore vales,
Jamiamrasinrassararamgrapmes,
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Yeirather wihthe Princely Prophet Pfatw, 1 57 #erl ¥
Thay mount vp 16 heanen, axd deftend 1o che degpe fo rhat sheir fontesmet-
seth away for srowhle: theyrecle to and fro . and fagger like drupkes
wan, andallcheir ewnomg bs gowe. With this excremitic of foule
weeather the thippe was fotoffed and (haken, that by the craki
moyie ic made,and by theleaking which wasnow tuch-more
ordinary, wee were in great feareit would hauc fhaken in funder,
Lo thatnow alfo we hadiuft caufe to pray alitcle otherwile théthe
Pott ,though matring the Verfe,yec mending the meaning.

. : I
" Pensmarive Czli, quid esin nifi veta fuperfunt,
" Seluere quallatz parcite membrarasis.

Notwithftanding it pleafed God of hisgreate goodnes to 8dlis
werv out of this danger, Then forthwith anew maine fayle was
enade 2nd faltencdto the yard, & the reft ecpayred as time & place
would fuffer, which wee hadno fooncr done, but yet a 2ing wee
werctroubled with as greate extreamitic as before, fo t%m againe
weewete like to haueloft out newe maine fayle, had not Maiftee
s¥uliam Awtowy the Maifter of the Shippe himfclfe (when none cls
avould or durft) ventured wich dangcr of drowning by creeping
slongwppon the maine yarde (which wasletdowne clofe by the
fayles)to gatherit vpout of the fea,and to faften it theretoo,being

in the meane while ofttimes ‘ducked oucr head and caresiuto

the fea,

Thefe flormeswere (o tertible, thatthere were fome inour

gompaic, which confefled they hadgoneto feas for the fpace of
twentic yeares,and had nzucr feenc the like, andvowed thatife-
uerthey reined fate home, they would ncucr come to Sc3
aine, " . '
The laft of Nouember ‘at night wee metwith an Englith fhip,
out of which (becaufe it was too late that night) 1t was reedthat
we fhouldhaue had the next morning twoo or three Tuoncs of
grine,which, as they faid, wasal the prouifion of drinke they l::da
3 y 35 they faid, Wasaitt o O e Y e

: el .
faueoncly abunee ortwd , which they ‘muft needes teferue for
their owne vie :bue after thar, wee heard of themnomeore , el
they were {ct on grownd vpon the coaft of Ireland, whereit ape
peared that they mighthaucpared vs muchmore then they pre:
tended they could, fo as they mighe well faue relicued our grest
neceflities, and hauc had fufficicat for themielucs befides, tobring
theminto England, :

' Thefult af December at night wee fpoke with an other Eng’
Iifh fhippe , and had fome beete outef het, but not fuflicienttoicaes
ty vs meo England, fo thatwee wete conftrained to put inwo Ire-
Land, the winde fofcraing,

* “Thénextday wee came to an arker,not fatre fromthe Sefns
wnder theland and winde,where we were fomewhat morequiet,

bue (thar becing no fate harbour ¢o gide in) the pext morning we

went dbouttto weigh anker, but hauing fome -of our men hurrcat

the Capften, wee were faine to giuc oucrand leauc it behinde,

ipiflding on eur couric to Venrre hauen,where wee fafely arryued
£he fame day ;that place becing a very fafe & conuctent harbour
for vs, that now wee might fing as wec had iuft caufe, They thee
goe Avwwe tothe [ea, 0.

‘Sofoonc as wee had anchered heere my Lord were forthwith
tothoare, and brought in prclently {relh yvater and freh vi&ualls,
as Muttons, Pigges, Henncs, &c.to refi efh-his company witha
Notwithftanding himicltc haddately beene very weake,and taftcd
of the fame exteemityethat his company did:For in thetime of oue
former want,hauing a little fecfh water iethim remaninginapor,
in the mght it was broken,and the water drunkeand dryed vppe.
Scone after the {icke and wourded men were cartyed to the nest

rincipall Towne, called Dingleacsf,becing about theee myles di-

of fromithe forefaid hauen, wher ous fhipperoade to the Eaft.

watdes, that there they might beethe bester tefrethed, and bad e

Thicurgians daglyetoattend vpoen thee, Hecrewee well refref

Shedour (clues whileft the Trifh Hacpe {ounded fveerelye ia our
e, and heere wewho for the formee exeramitics,werc 10 ma

Beg

—
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s e, bodus s g e s5fypedyn s
- ThigQiggleacafh s the chacte. Townd igal] that par ot Ire ,ax:d,
j(.;g)?z_ﬁﬂg(l; bat of one mayne fireute, from whence fone ImaLc_:;
doc proccede,On cyther fide jthatl bad Gates (a5 1 feemeth) 1
Aimgs paftateyth:r cnd to open and fhutasa Towne of warrc,
3 Gaftlealfo. Thehoues arcvery ftdugly balt yich ke flovg
‘walles, and narrow windowes like vito Caﬂéﬂ‘s’, for;;}s_gpcygp’-
fefled, in time of toudle,by reafon of the wild Trifh Qnﬂt:ﬁgrv?.xfc,
they vied their houfes fog their defenceas CaﬂcUs',;T.bc_’ Callicgg
all the honles inthe Towae, fane fourg, were wonpg, lb‘pmc,‘ ‘an,cl
ruinatcd bythe Earle of Defimond. Thelc foute hqufes tors 16(:%
shenfclues.agautt hum and watbfioodc hinazd dllliig pover pet
force, foashc could not winne thenze | ),
" T her remaynath yeta thicke, ftope walthat pafleth guerthware
the midlt_ptthe firecte whick was a paste of their fartifjgation,
Notwiciiltanding whileftthey thus def nded themfchigg as fome
afthem,yct alive,contefied, they werc driven toas greatc extigppi=
ticsas the Iowes, beficged by Tyrus the Romaiie Emperour,ind
Fyuchithatthey were conftrained ta cate deade mens cazcafces fog
hunger. Thetowi.c isagaine fomewhatrepayred , butincfed
Aheyeremains butthe rigngs of-the former towne, Commoulyé
“they-haneno Climnies intheirboufes 5 excepting them of the
‘bettes forie, (a+h:tehe Imote was very troubidlome to vs,winlft
awee continucdthere.  Their FewellisTurfesywhichthey lave
-very good, aud whindcs ot furres, There groweth litle Vi wodz
thereabautes,which maketh building chargdable there: as alfg
‘wantof limz (as they seported) which they ate fainetofeich from
farge,when they hiue nesde tonieol,. Butefftones thr:;c_is ﬂo;'_c
ynongh, (othatwith them-key cornmoniy make their hécgesto
part cach mans growen2 from other, andthe growadg (cemethi
“beenothing clle withm but rockesand ftones: Yer it 1\§':vcry‘lm_lt;‘
full and plentifull of grafle , and gramne, as maye appeareby thea-
‘boundance of Kinc and Cattell there: in fo muchthat weé'bad good
putcons (though fomewhat leflcchen oursin Englayd)‘ for xw%%

i~
<. 4 {i - <

e Mdhonthe Mimfter begivueth prayers,e 2o -

De. -
MillinzsoPfitie groatesa eece, goud pigges and hennies for thee
ence a pecce. oo o
The greaweft wantis indufhrions , painefull, 218 hulbandye
Inhabitantyro ulland trymme the growAde : for the common
fore,itthey can prouide fitfHcent to fefug tror han ro mmaih,take
Hoturthercarg, + -~ ’ : o
“ 'Of ony (asit feemeth) there is very fnall dore amongft
3hierm;whick perhaps wat the caufe thar made thzm double and
toplethe ngslpiﬁrpqng things wee bovght of thern, morcthen
Hidy ot ourchteming tHicher, -
. Good landwas icege to bee had for foure perce the Acte
zfm‘. erent, Tirerearé Mines of A jlomc, Tinne, Brafle, 3:d L
o’ tones we titve chere as deare as Chriftall, natraly fqua-
red ke Damohds, - " 0 -0 . R
=TI parterofiht cottntryis alt full of greace 3founraintes and
Hills jteom whiece came ronning downe the pleafant -fireamef
cotfivédtefeib runing water: The naturalt hardnesof that mat:
onappeareth in this ,lh..ul;.czr(n\a.‘: chiidsen tunne y{ually in die
Sridlt o Gh ey 82 devrizé tht fireeres harcfoore & bare egead,
elvtehifo defict apparcil {many times)fiirc onely amantelite couct
Rheidrakédnel, - - ' ;
© *"The chicfe Officer of their Towme they call cheiz Souctepas,
oWhd hath the(mid offite and Giichorifyt ameng them thar out
Maiofs Rattesvith s 402 Englind, 4t achhis Serpeants to atend
vpontim, apd bearethe Macebefore hitnas oar Maiors,
W Were Tirfr envertainedar the Soueralgnes hot's, which iwag
one ofthote fourethar withitood the Earle of Definondin his ‘rebel-
en?! 3Pliey hae (}}'f:?aihc fdr‘xﬁc-of:caimm{}*mva word for
‘M;mﬁh\ atin; tha¢ wetraue here mEn Jmnd A"pon the Sonda the
Soueritdnecomedimothe cAurch withhee Sergeant betorehing,
Y8z the Sherifle andothers of thé Towneaccorrpary b, and cherg
ithe§ kodle downe cusry than by himfcjfe privateiy to biske ‘hig
drtivty, Atier s they Yile akd g5¢ dut ot fhe Chirch apgne b
Neikod, s lihibeingdon, they reeatn¢ againc o the &R vkl

e okl

v

. ' Thoa
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ic mannce obbaptifing differeth, (ompth g-framrquee:pacey
a::: feruice bclongrngrhérﬁ repeatcd. l’:-uxm,_'wd ane. ity
Irith. Che Manifter taketh the ghilde w hisbads sqdfisf dagpeth
hackewardes, and thenforwardes,, ougthead sn: eaxcs intothe

couldwaicr 1 the midt of winer, whereby alfo may ppcare

- theit nawrall hardnes, (as betose was fpecityed.) They bad nuis
she Bell,Orumme, nox Trumpet , to call the Paciftioncss ¢ E;
Kber,,but they cxpeé il theis Soueraignc come, and themhey (&
aay deuotson follow. him.. o deo
They make thei# bread dlincakes and,fonthe tenth paitthe
Bakets baketh torall the Towne: -
_ Wechad of themfome 30, or t1, Tunnes of beere for g

Yifter, bunic proued ke a protent Tusgation so them thas topkp
it, fo. that wee chofe rather to drinke water then it;. -

. Theao, ot Decemb, weloofed wom hence, haing we' pros
widedour (clucs of fr cfh water, and ather thinges neceflar y,being:

accompan; ed with Sic Edward Cossp, hus Lady, snd twoo young.

nes. . _
_ Thisday inche morning,my Lerd goinga fioare to diffy ey
§oviy heedily fome frefh watct tha remayned for the Viesergy,
thic witnde becing very fairc fos vs, brought vs nowes. that there:
were 6.0, Spanith prizes takenandbrought o England; Fortwe.
three dayey wee had a faice winde; butafirwards it feanted o,
that (us Haid betore) wee wezefine to kecpe a old Chriftmas
With theBifhopand s Claskes.. g .
Afict.this wee afec with an Enghib fhip, diag browght vs inps
falloewes of of. Span:fh prizes that were come to England :and
Sorrowhill ncwes wihall, that thelaft and beft Prize wee tooke,
Badfuffred thipwrack az a place vpon tbe coafl of Corsrasie whiclh
the Cornith men cali Als. Eferra, that is Hell- Culc, andchas Ca
Lier and all the menin the fhip were orowned, tave e ot fime
theonc halte Englith, che aghcr Span shat faned tbeniiclues with
Frimming: Burnoiwithlanding se.uch olihe &m s-nore Gucdy
- @8 ecter 'éa’gf_for_zg.t_ay Sic Francs; Goodogyon, & the W) 1, Gentle
fhea afche sauaccy chete, . O
T ] < -

N -
YoM,

o 39
., My Lord wasvery foury for Captaine T ofors death, wifting
®at hec had loft his voyage 1o have faucd bus life.

Theas ot Dccemb, we mct wiih anogl:cr fippe, thattould vg
the fame newes, and 'hat Sir Mars o0 Ereb for, anc Captane oy
svond had ks the Aomnalland Vice-Admirall of the Fleete thag
wez clpyed going to Tereera hauen, Put the Admiral yeas funke
with much leaxing, neere to the 14dy Sseme,a i0cke that lyerhy
oucragainf I hmmessh four.d, and the men were fancd,

This Mup alfo cereityed ws ihag Caraine Proflans thip had takeny
aTricclo- en with-* luct. My Lo: ented preleatly into this thip,
and went to | emanrs, and we held ¢ n eur couric for Plowmoasd,
At night wee came neere to the B <oy Feed (the next €ape W ot
Wards from Plawmesik loond) but we were aftaide to doubk 1t in
ehenighe, s 'doubring the feantnes of the winde, Sowvee floode
of 10 fea halie thenighe , and & wardcs morning had the winde
wmote large, and mac's too e fpate thercof, that partlye for thig
esuic,and pascly throuch mifl-king ot the ar.d, wee were drien,
fo wuch o leewards, hag wecctld mot dentle tha Caper There
forc wercturncd bycke againe, :nd c: mc into Falwensklauen,
where we fiuck otigrewnd in teverteene foote water : Putie
wasalcw cbbe, ar d rbady apaime to e w, ard thegrc wade fofte,
foas nohurt wasdone. Fcere with gladneswe ek ote agane
vponthe Englith grownd (long cefired) and sefiefhicd oug kiv
Wukh kecping pari of Chrifimas Vpon our matiue foyle,
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