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| MARINERS | 
| | owt 

NEW CALENDAR —



- —_ . . , | 

4 BOOKS of Navigation, Sea Charts, &c. Printed for - f 
* W. and J. Mount, T. Pace and Son, on Tower-bill, 

, Gn Britain’s Coafting Pilot, by Capt. Greenville Collins, 
Coafting Pilot for England, Scotland and Holland. 

3 Evgiith Pilot for the Channel. 
Exgiith Pilot for the Straits. 

Be Englith Pilot for Weft India. 3 ' 
g Engiith Pilot for Guinea. : 

Englith Pilot for Eaft India. 
E Sea-Atlas, containing Charts of the Sea-Coafts of the whole World. -_ 

A compleat Set of New Charts, containing North Sca, Cattegat, Baltic. . 
h A compleit Set of Charts for the Sea~Coait of France. 

H A Set of Charts for India, and others for all parts of the World. 
The Mariner’s New Calendar, by Nathaniel Colfon. 

i The Seaman’s Vademecum, or Defenfive War by Sea. 
= Praétical Navigation, or an Introduction to the Whole Art, by J- Sellers 
: Navigatio Britannica, or a compleat Syftem of Navigation, in all its 

Branches, both with regard to Theory and Praétice, by J. Barrow. 
Sherwin’s Tables of Logarithms from 1 to 101000. , 
Elements of Algebra, expounded in Two Books, by John Kerfey. 

; The Seaman's Daily Affiitant, by T. Hafelden, 
Navigation New Modelled, by Henry Wilfon. j 

fe Navigation Unveil’d, 2 vols Oaavo, by Edward Hauxley. 
: Mariiter’s Compafs Re&tified, by Andrew Wakeley. é 

The Pra€tical Sea Gunner’s Companion, by William Mountaine. 
feos An Epitomy of the Whole Art of Navigation, containing an eafy metho- 

aa dical Way to become a compleat Navigator, by James Atkinfon. 
' Treatife of Trigonometry, Third Edition, by Samuel Heynes. ~ ; 

Epitomy of Navigation, being the moft utcfal Part of Gellibrands, te 
Norwood’s and Jone’s Works, collated and digefted into one 

: Compendium of Navigation. } 
Ship Builder’s Affiftant, or Marine Archite€ture, by William Sutherland. 

: Euclid’s Elements, the whole Fifteen Books, by Thac Barrow. 
i Defecription and Ufe of 4 feveral Quadrants, by J. Collins, with the 
' Prints from Copper. 
i Ufe of Coggerthali’s Sliding Rule, and Defcription of ‘Scamozi’s Line. 

' ; N.B. There are alfo Sold all forts of Mathematical Inftruments and Books, { 
ij Sca Charts for all Parts of the known World, Plane and Mercator; 
. per, Paper- Books, and other Stationary Wares. 4 

= . 
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-NEW CALENDAR. 
ns CoNTAINING 

: The Principles of Arithmetic and Practical Geometry ; ; 
with the Extraction of the Square and Cube Roots : : 

_ Alfo Rules for finding the Prime, Epaét, Moon’s ; 
} Age, Time of High-Water, with Tables for the fame. Z 

ToGETHER WITH “4 i 
i Fxaét Tables of the Sun’s Place, Declination, and Right-Af &/ 
: cenfion: Of the Right Afcenfion and Declination of the s 
fe: Principal Fixed Stars : OF the Latitude and Longitude of a 

: Places: A large Table of Difference of Latitude and De 
parture, for the exaét Working a Traverfe, a 

ae Aso \ @ 
ba The Defcription and Ufe of the Sea-Quadrant, Fore-Staf? 4 
: and Noéturnal : Neceffary Problems in Plane-Satling and [ 
| | -Aftronomy, wrought by the Logarithms, and by Gunter’s| 
| Scale: A Tide Table: The Courfes and Diftances on the| ; 

Coatt of Great Britain, “Ireland, France, &c. And ie 

| > Soundings at coming into the Channel: With Dire¢tions for 
failing into fome Principal Harbours. ; 
SS Sa 4 

jth BE | 

NATHANIEL COLSON, Student in the Mathematic:,| ‘ 
eee . ’ 

The whole revis’d, and adjufted to the New Srixe, ; 

‘ By WILLIAM MOUNTAINE, FR.S, t 
$$$ m 

; *44 London = Printed for W. and J. Mount, T. Pace & Son, | = 
t on Tower-Hill, 176r. } ; 
Sy ‘ ‘Where you may have all Sorts of Mathematical Books. | a 
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Dr (4) ' “9 ; h 
| S ! | To the Ingenious MARINER, & 

a a ; 
3 Here prefent thee with a New Calendar, wherein I have endeavoured, not ' to puzzle thee with unprofitable Problems, (a Thing toomuch eee) but —- g to make Things plain and pratticable : Here is nothing obfcure or di r to difcourage young Beginners for whom ’tis intended) but all Things teat- % ed of with as much Plainnefs (both as to Matter and Method) as poffible; and I ' _ afflure thee was I prefent ro inftrué thee, Icould by no means render things more | intelligible than I have here done: Ihave endeavoured to omit nothing that h might be materially ufcful, having refpect to the defign’d bignefs of the Volume, 

The Contents are as follow: 
R The Principles of Arithmetic, with which I begin, becaufe I am fenfible of the 

Lofs fome have been at, that have attempted Navigation before they have-under- 
flood fomething of it; the Extraétion of the Squ_re aud Cube Roo’s; In all which 
I have endeavotired to apply the Examples to Sea Affairs: Some neceflary 

.? Geometric Problems, ufeful in eat Dire€tions for finding the Prime, 
, Epaét, Moon's Age, and the Time «f Full Sea (both according to the ordinary and d 

@ more accurate Way) with Tables for the fame. 
» Tables of the Sun’s Place and Declination, with Dire@ions and Exampies to 

t every Café, how to ulé the Declination to find the Latitude: As alfa the neceff; 
7 Tables for correéting the Declination, when the Difference of Longitude is conte 
} erable from the Meridian of London, for which the faid Table: of Declination |" are calculated : A Table of the Sun’s Right Afcenfion : A Table of the Right 

ef Afcenfion and Declination of fome of the principal fixed Stars, with the uf of the | faid Tables in ios: the time of a Stars coming to the Meridian; as aifo Dia 
ce rections at large for Obfervation of any of the faid Stars to find the Latitude of 
a the Place, he Resroples in each Café. The Defcription of the Sea-Quadrant, 
: Fore-ftai¥ and Noéturna!: A Table of ESS SS Lonpitude of the principal Pla- ; 

t ces on the Sea-Coaff, colleéted from the beft Information. Problems in Piine Saile 4 } ing and Aftronomy, (which that the Pra@itioners might learn two things at once) , 
; are wrought both by the Logarithms, and Gunter’s Scale: A large and very ufefal 
{ Table of Difference of Latitude and Departure to every Deg:ee and Quarter Point 
_ ofthe Compafs; With its ufe in working a Traverte in order to keep 4 eee ke 

_ at Sea: A Rater for the Coaft of Great-Britain, France, [rel nd, Spain, Portugal, 
‘ &c. Shewing the Bearing and Diftance from one Place to another: A Tsble of - 

She Soundis.g+ coming into the Chann: 1, giving the Depch of Warer, and Qualicy 
sh of the Ground; Lafily, Dire€tions for failing into fome princip.] Harsours ; 
____ Byall, or any of which, ifthou arr by any means profited (as I know thou mayett, . 

if thou wanteft Information in any of thefe Things, and doft but carefully 
animadvert upon what thou readei) Thavye my End ; And thy kind Acceptance » 

f hereof will Stet oblige 

i : Thy fincere Friend, r 

i ; Nathaniel Colfon. 

; 
i oe | 
EN tl ee < - — 

SS ee fa eR 2 a, a J



iT € ee ee ee 

The Principles of Arithmetic briefly and plainly demonftrated, 

cy with the Extrattion of the Square and Cube Roots. a 

} ‘ ECAUSE of the Ufefulnefs and Neceflity of fome Knowledge | 

} of Arithmetit, in the Art of Navigation. it is requilite to begin 

with that, without which no orderly Procedure can be made; and 

firft of 2 a 

Numeration. ‘ 

'meration is that part of Arithmetic, whereby one may ri htly exprefs 

NY the Value of any Number propofed, yi fe ae _ 

All Numbers are exprefied by thefe Characters following. 

73 Bseee433 45 5» 6, 7 8, naar: : 

| One, Two, Three, Four, Five, Six, Seven, Eight, Nine, Cyphery 

: Altho’ Cyphers fignify nothing by themfelves, yet being put before (or | 

to the Right-Hand of) other Figures, they increafe their Value as much as | 

if they were all Figures, as may plainly be feen in the Table following, 4 

re SE 
7 

: j t Units ,r 

i : 3 Tens | 10 , 

' 123 Hundreds | 100 a 

¢ { 1234 Thoufands | 1000 

i 12345 | X Thoufands | 10000 

}. 123456 | C Thoufands | 190000 4 

1234557 Millions 1000000 : 

“g ‘ 12345678 | X Millions "| 10000000 

123450789 | © Millions 100000000| 

} a 
et 

' : Figures have their Value according to the Places they are fet in,asy 

in the firft Place, or Places of Units, is Oxe 3 in the fecond Place Tew; in the 

third Place: One Hundred; in the fourth Place One Thoufand; in the fifth 

Place Ten Thoufand, &c. 

The Table direéts how properly to exprefs any given Number; As 123, 

which Number confifting of three Places, is thus numbred, One Funded 

Twenty Three; this Number 123456, conlifting of fix Places, is thus ex- 

| prefled, One Hundred Twenty Three Thoufand, Four Hundred fifiy-fix; and 

this Number 123456789, confifting of nine Places, is thus numbred, One | 

; Hundred twenty-three Millions, Four Hundred Fifty-hx Thoufands, Sven 

Wn Hundred Eighy-Nine : Addition 

3 
: ‘ 

‘ eS 

- é ee es 
: si ta



Fa EN 
[6 er ary DTT TON. , E 
Fe 
‘ Aiton is that which makes but one Sum of feveral a7 
' Example. Suppofe four Men (A. B.C. D.) owe me RK 
|) feveral Sums of Money, 1 would know how much is due A oweth 3564 %, ij 

to me in the whole: I begin at the firft Row towards the B ——— 5432 ¥ 
j Right-Hand and fay, 3 and 6 is gand 2 is11,and 4 is 15; C ——= 3156 . \. 
| etting down the 5 under the Row added up; then I carry D ——— 1843 
})_~ the 1 ten to the next Row, faying 1 and 4 is 5, and 5 is — ; 
y _ 40, and 3 is 13, and 6 is 19; fet down g under the Row, 13995 
|) added up, and carry 1 to the next row, faying 1 and 8 is 9, and 1 is 10, and 3 
i} 4's 14, and 5 is 193 fet down g and carry 1, which 1 and 1 is 2, and 3 | 

| is §, and § is 10, and 3 is 13, which becaufe this is the firft row, I fet : 
i down : So that by this Addition, the whole Debt is found to be Thirteen Thou- { 
| Sand, Nine Hundred, Ninety-five Pounds. ‘eg 

g Charaéicrs ufed in Arithmetic. f 
‘ Exam. 2, Suppofe I have feveral Creditors to whom f /. } Pounds. | 

| J owe feveral Sums of Money, I defire to know the j 5. | Shillings. ig 
'_-whole. | d. | Pence. 

F Beginning’ again (as before in Addition ) at the < ° ? Degrees. 
; Right-hand, I fay 11 and 10 is 21, and 4 is 25, and 6 is | ” | Minutes. 

» 313 nowconfidering how many Shillingsthere are in 314. |” J Seconds. “iy 
_A find 2s. and 7d. whereof I fet down the odd 7d. under { 
“the row of Pence, and carry the 2s. to the next row L Sad hi 

} being Shillings, faying 2 and 4 is 6, and 8 is 14 and 9 33: 11: 06 | 
i is 23, and 11 is 34, that is 1/. 145. fet down 14s. and 55 209: Of [=e 
| carry the 1/. to the next row, faying, 1 and 3 is 4, and 36:08:10 . 
: 6 is 10, and § is 15, and 3 is 18 ; fet down 8 and carry 13 103: 04:11 1% 

_ then rand 3 is 4, and 5 is 9, and 3is12; fetdown 2 228 : 14 : 07 i 
and carry 1: Laftly, 1 and 1 is 2; fo that by this Addition : aa 

| the whole Debt is, Two Hundred Twenty Bight Pounds, Fourteen Shillings and 
. Seven Pence. 

; Examp. 3. Suppofe at Sea, keeping my Reckoning in en 
Degrees and Minutes, having fe Days Water of} 1 Day 1 06 

‘2 Longitude, I would know how much the whole is. 2— o 56 
Say 13 and 2 is 15, andg is 24, and s6is 8oand6is] 3 —— I 09 \ 

§ 6; new 60 Minutes making a Degree, fet down the} 4 —— 2 00 c 
"| __ odd 26 Minutes under the row of Minutes, and carrythe| § ~— I 02 ’ 

1 Degree to the next row, being Degrees; faying 1 that} 6 —— I -13 | 
I carried and’r is 2, and 1 is 3, and 2 is 5, and 1 is 6, |_——-__- = a 

; and 1 is 7, fo that the whole Difference of Longitude} 0 ——= 7 26 J 
made thefe 6 Days, is 7 Degrees and 26 Minutes. ———— rey 

es SubtraGe fe 

Se See ss 7 “ * s



a  — 

te SUBTRACTION. > of 
; SUbtraction is the taking of a lefs Sum out of a greater, and finding the 

i Remaizder- * leaess Saale , 
oa Example. Suppofe a Manoweth me ——- ———~ —— 376:13:06 ; 
a * ‘And hath paid me ——- «211 05: 08 

ee Tdefire to know what remains unpaid, which is —- ——— 265: 07:10 4 
/ To work this I fay, 8 from 6 I cannot, but confidering there is r2 Pence 3 
a contained in a Shilling, I add, 12 to 6, and fay 8 from 18, and there remains 3 

30, which fet down under the Pence ; and then having. borrowed 1, I go to | 
} the next Row, and fay, 1 that I borrowed and 5 is 6, ‘which take out of 13, | 
i there remains 7 3 then proceeding to the Pounds, I fay,1 from 6 there remains 

5, and 1 from 7 there remains 6; and laftly, 2 from 3, there remains 1: fo : 
there femains due of the faid Debt, Oxe Hundred Sixty Five Pounds, Seven j 
Shillings, Ten Pence. 2 3 : 

ie Example 2. Suppofe the Diftance between two Places to be 1000 Miles, and 
a that | have failed 396, and defire to know how many Miles I have to oail. g 

Placing 396, under the 1c00, I fay, 6from OI cannot, but | 
: 6 from 10 there remains 4; proceeding tothe next Figurel fay, Miles 

; : 1 that I borrowed and g is 10, from 0 I cannot, but ro from 10 10co | 

> there remains o:' Again, 1 that I borrowed and 3 is 4, from o I 396 
cannot ; but 4 from 10, there remains 6: Laftly, 1 that I bor- ~ 604 

, rowed from 1, there remains 0: So there remains 604 Miles. i 

; 5 Example 3. Suppofe one Place in the Latitude of 51 Deg. 32 Min. N. and 
r another in the Latitude of 42 Deg:.10 Min. N. I would know the Difference | 

, of Latitude between them. 
i To do which, fubtra& the lefs Latitude out of the greater d.  m. a 
i thus ; the leffer being placed undermoft, fay, 10 from 32, there 51 : 32 ~ 
| remains 22, which place under the Minutes; then forthe Degrees, 42: 10 | 
r 2 from 1 I cannot, but 2 from 11, there remains 9; then 1 9:22 

| that I borrowed, and 4 is §, § from 5 there remains 0, } 
j - > So the Difference of Latitude is 9 Deg. 22 Min. ] 

} ; MutripticatTion, alk 
: Jf iivlication isthat which ferves inftead of many Additions, by which " 

\ any Number of a greater Denomination is brought into a lefs, as Pounds | 

: into Shillings, Shillings into Pence, and Pence into Farthings ; Degrees 4 
i into Minutes, Minutes intoSeconds, and the like ; which is done by multiply- 7 

i ing the Number of the greater Denomination, by that number of the vee 1 
4 which is contained in one of the greater ; as the multiplying any Number of 4 

Fee Pounds by 20 (the Number of Shillings contain’d in a Pound) brings it 

‘= into Shillings, and fo of the reft. : : A 
i Muttiplication confifts of Three Parts. ‘ \ 
Py 3. The Multiplicand, or Number to be multiplied, , ] 
ho 2. Multiplier, or Number by which to multiply. 

é 3. The Produé made by the Multiplication, - 
k For the Learner’s more ready Procedure herein, it is neceffary to inferts 

the following Table which is frit to be committed to Memory, The 

oe : 1 
: : : Z



ee MULTIPLICATION, 
ae ‘The Multiplication TA BL E, 

fay £16). _ $49 
3 [ é] “a Is [2 7 times 48} is {58 
F | 8] | a }ol. boas 9 63 . ; els... rol | 34578498 : ; E<g? Siar |e | | 32 
Seg of Leola & times set is sat g| * | x16 9 72$ . 

f -1 18 5 25 : Jere 5 {8 ie 
Z : : . : (3) 9) 1 \8 is oe 9 times 9 is 8x as 

: 4 12}-}" é 

5 | s| fre gee 5 : . 
: B40 hist 18> | (64 7367 10 times 10 is 100 je hz fe} ar leat feat 

| | 24 [eats 448 ; 
19d Laz) Je bod Usa) : 

— 
E Example 1. 1 demand how many Shillings there are in 5648/. 1 

T A AnGict this, multiply the given Number of Pounds by 20, 5048 
{ Thus; The firft being o Cypher, fet.down o underneath the firft 20 

Figure; and then proceed to the next Figure, and fay 2 times 8 | ——— 
is16; fet down 6 under the fecond Figure and carry 1; then | 112960 
2 times 4 is 8, and x that I carried makes 9; then 2 times 6 is —_ 
32, fetdown 2, and carry 1 ; laftly, 2 times § is 10, ‘and 1 that I carried 
makes 11. So that 5648/. multiplied ee 20, makes 112960 Shillings. 

£x. 2. In 276 Degrees how many Minutes ? , 
Firft fet down. =o 27 

Then (becaufe 60 Minutes make a Degree) multiply by —_- —— 60 
. The Produ is ——— ——— 16560 

~ So that I find 276 Degrees multiplied by 60, makes 16560 Minutes, 
Ex. 3. Multiply ——— 8765437 Multiply ——— 47632867 
By By eat 

17530874 95265734 
—abaghats 238164335 Produ&t —=- —— 280493984 142898601 — 

: E 190531468 
7 

: 207298237184 
Divtsron, | Drifo is that which ferves inftead of many Subtraéions, and is ufefulin reducing all Numbers of aleffer Denomination into a greater 5 2s Minutes into Degrees, Farthings into Pence, Pence into Shillings, and : Shillings into Pounds. It confifts of Three Parts, (viz.) Dividend or the 

ae Num-



Divifiin a ] 

Number to be divided; the Divifor, or the Number to divide by; and the 

Quotient ; alfo if any Number remain, it is called the Remainder, 

. Example t. To divide 7834 by 23; firft fay, how Divif. Divid. Quats : Wl 

many times 2 in 73 Or how often 23 in 78, the An- | 23) 7834 (34° 

fwer will be 3 times, which place inthe Quotient; 69°" } 

then multiply the Divifor 23 by 3, the Figure placed | = 93 i | 

_ _ in the Quotient, faying 3 times 3 is 9, and 3 times 2 92 4 / 

is 6, place thefe under the two firft Figures of the Di- Sa pa Rent 1 

vidend, and draw a Line; fubtra@ting 69 from 78, 3 t te | 

there refts 9, which fet underneath, and place a Point under 3, to fhew that a] 

itis brought down; place it to the 9, then proceed, faying, how many times | 
23 in 93, or how many times 2 in 9, which will be 4. times; place 4, in the 
Quotient, by which multiply the Divifor: Again, placing the Produét which 
is 92 under 93, draw a Line and fubtract it therefrom, the Remainder 1 put 
under the Line, and fet down 4 the laft Figure in the Dividend, putting a | 

Point under it, and place it to the Remainder 1; then becaufe there remains } 
but 14, being lefs than the Divifor 23, and fo cannot be taken out of. it; : 
place a Cypher in the Quotient, and the Work is finifhed: < q 

Example 2. In 360 Minutes how many Degrees? | Divif. Divid. Quot. ] 

Here I divide by 60, becaufe 60 Minutes make a De- | 6j0 | 36]0 (6. 

| gree, and becaufe the laft Figure of the Divifor is a 36+ | 

; Cypher, I cut it off, and with it the laft Figure of the aE OOMare 4 
: Dividend, which is here alfo a Cypher, and divide 36 by 6, which is the 

i fame Thing as to divide 360 by 60) but becaufe 6 cannot be taken out of 3, | 
therefore I fay, how many times 6 in 36? The anfwer is 6. times; Which 
I place in the Quotient, and proceed to multiply the Divifor 6, by the 6 4 

; _ placed in the Quotient, which produceth 36, which fubtraGted leaves 0; fo 4 
: that by this Work it appears, that in 360 Minutes there are 6 Degrees juft. 4 
¢ Example 3. A Ship taken by 253 Men, is valued at 59875/. I demand | 
i each Man’s Share, being equally divided ? =| 
; ; Divifor. Dividend, Quotient. ; 

4 253) 59875 (236 254 

: esol 236. 
{ 927 : f 1518 

4 759 759 ‘ 
. 1685 506 . 

eat ; 167 
} : : ‘ 167 Remains . Proof 598757 : 
: ' Firft, fays how many times: 2 in 5? The anfwer is two timés; ‘which | 

i place in the Quotient; then multiply the Divifor 253 by 2, the Figure 
z placed in the Quotient, faying 2 times 3 is 6, 2 times 5 10, fet down Os 

: and carry %; 2 times 2 is 4, and x is 5, which fet down under the 3 firtt j 

| 393} ave : " Figures 

Bf 3 xe “ ii as ee 
Fell



16 Divifen. 
Piguers of the Dividend, fron whence being faltrafied, fet the Remainder Satermest?, which will be g2, then tke down 7> making a Point under- 
mouth, and fet it afer G2, the Remainder 3 then fay, how often 2 in 9? Aafwer 3 thames (for four will provetoo many.) Then multiply the Drosfer | 3$}- ae daforey by yz. the Figure laff placed in the Quotient, and the Pro- Suck will be 755, which bring fabtratted from the Figures above, the Re- Sumader will be 165, then ake down §, and point it as before, ferting it ateer 16%, the la Remsinder: And again, afk the Queftion how often 2 is Contamed in 167 Anfwer 6 times 3 by which 6, which fet in the Quotient, swaltighy the Divifor 253; amd the Product is 1518, which place under the bah Drosdond, acd federact teereftom, there will remain 167. So there : bemg mo more Firsres to be tng down, the Work is finifhed, each Man's Shure being 276 L and 16 7 © over, which is to be divided am pag them 5 | whech ensy cathy be dome by malt pying 167 by 240, and divid ng the Pro- Galt by 253. give each Man's Share in Pence. “The Proof is by multiply- tog 253 OE Dronfor by 235 the Rastiont ; then taking in 167 the Remainder, . wade s Ise: Fogeres, the Prodwé will make the fame with the Divideed, | r a you for un the Opzration. 

The Rake of Tuas t, I S that which having there Numbers given, a fourth Number is found in Propestion therrento; which ix dome by multiplying the ad and 3¢ Nem- bers tegether, and dividing thar Produét by the firft, and the Quotient of the fold DiviGion & the Anfwer to the Quritica 
Evangle 1. Uf in 2g Hours a Ship fais 130 Miles; how many Miles will Gee Gil with the fume Gale in 192 Hours o¢ cight Days; 

Hours Moles Hoers 
1 ip-———- 192 

130 
94 }2490(t0g0 Miles in 192 Hoors $760 a 

192 
a 24960 ; Ved eke 

“2 

Here 24 bs the G8 Neeber, 830 the fecond, 192 the third; wherefore rordigg to the Rule, I malt ply 130 and 192 the fecoad and third Num- Sure togedher, and divide the Prodult thereof 24950, by 24 the frit Num- bur, which grves im the Qootieat 1040 Miles, which is the Way the Ship wil muke in 192 Hour, the Tice propoted 
Rowngie 2. Ui t We. of Tobacco cof 64. what will 122 Ib. cof? 

a52 
é 6 ne 

A $2)672 Pence (cr 56 Shillings. Hore the Eri Nember Seng an Unit, which neither multiplies: nor di- vides, it foves the Labour of Division, and the Anfwer is 6724. for the 
Anfwer



The Rule of THREE tt i 
: Anfwer will be of the fame Name with the fecond Number (which divided 

L by 12 to bring them into Shillings, giyes the Quotient 565. which is the q 

Pe Price of 112 1b. as required. , 4 
Example 3. Tf a Staff of 3 Yards long give a Shadow of 2 Yards: How ~ 4) 

| high is that Caftle whofe Shadow is 100 Feet? 7 

Which Queftion for the more ready Solution, ftate thus: 1 

If 6 Feet (which is two Yards) give 9 Feet, what will 100 Feet give? | 

9 “a 
Z By the Operation it appears the faid 6)900(150 Feet q | 

' “Caftle muft be 150 Feet high. 6 4 

30 : = 1 

i 30 1 
5 Ga 2 

* Example 4. lf 564/. 125. 6d. is to be divided between 165 Men, how. df 

much is one Man’s Share. ee 4 
Firft, Reduce it all into Pence, by multiplying 564 by 20 (the Shillings in { 

ene Pound) taking in the 12 Shillings as you are taught in Multiplication, 4 
: and the Sum 11292, multiply by 12 (the Pence in one Shilling) and add the 4 

6 Pence, the Sum 135510 is the Pence in 5647. 125. 6d. Then fay, | 
If 165 Men have 135510 Pence, how many fhall one Man have? And 4 

here you fhould multiply 135510 by the laft Number, but in this Cafe it is z 
3, which wil neither multiply nor divide, therefore you only divide 135510 4 
the Sum of Pence, by 165 the Number of Men, and the Quotient 821 is f 
the Pence for each Man’s Share, which divided by 12 (the Pence in one a 
Shilling) gives 68 Shillings, and the 5 Remaining are 5 Pence to each Man’s q 
Share. { 

Note, The 45 Remaining of the firft Divifion is only 44 of one Penny, - 
which is little more than a Farthing. i 

The Operation fellows, ; 
¢ 5647. 125. 6d. 

20 : a 

11292 “ aes 
12 j 

22590 3 
31292 : 

165)135510(821 Pence 12)821(68 Shillings, equal 
1320+° < 72° to 3/, 8s. 5d, ° ae 

PEeeset neeLOL 

33° as 80 3 
_—_ eet | 

. 210 5 a 

165 P| 

45 4 
Ba Noite, a 

aise oe a a te ge P ee, : a er



ieee 12° The Extraétion & the Square Root. ie Be Note. That in the Rule of Three, the firft and third Numbers muft be both tl 
of one Denomination, and the fecond mutt be brought into the loweft Value — ~ Ait 

_expreffed therein; as in the foregoing Example, Tavork not the Queftion ; Us 
me asit was firft ftated, but tranfpofing the Numbers, I put the Denomination : 

i of Men firft and laft, and the Money in the Midét, ‘to anfwer to that Part’ Z f 
of the Rule, which requires the firft and third Numbers to be both of one i 
Name. The Anfwer whereof in the preceding Queftion, as by the Opera- , i 

- tion appears, is 821 Pence; which reduced into Shillings, is 68s, and 5d. K 

‘aa or 3/.° 85, 54. one Manis Share, as was required. 
: : 

rs ~The next thing I fhall briefly treat of it is; The Extragtion of the Square 
| . and Cube Roots, as alfo fomewhat of their Ufe. : 

‘ it The Extrattion 9 the Square , ae if 

" 
: of pat Root, | 7056(84 Root. i 

, Ex. 1FO Extra& the Square Root of 7056 prow} 64 
: 

+ ceed thus: Firft, Point the given Num | Sete 
f 

We bers (that is, put a Prick over every other Figure, | 164)656 Divifor. 
Ro beginning at'the fir Figure at the Right-hand). and | 656 L 

if note by the Way, that {o many Points as the {aid | _ 
? 

te Number admits over it, of fo many Figures confifts Sen yes 
1a the Root of the faid Number; then Proceed, feeking the greateft Square j 

ifs Number (which is a Number multiplied by itfelf) in the firft Point towards 
| the Left-hand (70) which js 64 conftituted of 8 multiplied into itfelf 3 for 8 4 
{ times 8 is 64. The Root of the Square Number which is 8, place in the 
; : Quotient, and fubfcribe the Square Number (64) under the {afd ir 
i Point, fubtracting it therefrom, and fetting down the Remainder (6) unders 

d neath: To this Remainder bring down the next Point (56) then drawing a 
t crooked Line on the Left-hand of the Dividend (656) double the Quotient, $3 
a and:place (viz, 16.) therein calling it the Divifor, feek how often the Di. 
i vifor is contained in all the Figures of the Dividend, fave the laft to the * 

~ Right-hand: (viz.) How many times 16 in 65? The anfwer is 4 times, 
jj © Which place in the Quotient, and alfo on the Right-hand of the Divifor (16) 

then multiply the Divifor (164) by the 4 laft placed in the Quotient, and put 
fe. othe Produét;’ which is 656, under the Dividend, fubtra&ting it therefrom ; 

/ ~~ which done; nothing remains : So that the Square Root of 7056 is 84. 
The Square Root is applied to Navigation as follows : 2% : 

' Any two Sides of a Right-angled Plane Triangle being given, the third 
“is found by the ExtraQion of the Square Root. 

5 
Example 2, Suppofe a Ship hath made 87 Miles Difference of Latitude, 

and 71 Miles Departure, and the Diftance to be required, the faid Diftance f 
is found by the Extraétion of the Square Root, as follows : *: = 

| _ The Rule, Square the Difference of Latitude and Departure feverally (that | 
is, multiply each byitfelf) and from the Sum of both the Squares added to- 

~ gether, extra& the Square Root; which will be the Diftance required. R 

’ wat Ee cose een: : Example 4 E * 
$ 

! ae ; 
: 

a = oS 
Se ay 

9 si 
ll
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3 ‘: The Extraction of the Square Root. Teta 
es Example. 3 ee; | 

; Difference of Lat. 87. The Departure 71. Square Diff. Lat, 7569. i 
a Multiplied by itfelf 87. Multip.byitfelf 71. Square Departure 5041 ae 

f ; 609 7 theirSum' 12619 4 
pelos S497 ere 

The Square = 7569 The Square — 5041 Ss 
| : 12610(112 the Diftancé req, Za 

I 
2 By the Operation it ap- | cae rae 

’ nai that ane Diftance, } aes : 
omitting the Fraction, is TE aea)s10 r * 

| 112 Miles. 444 5 

66 ee 
3 Example 2. Suppofe a Ship’s Diftance to be 111 Miles, her Departure 57 
d Miles, and the Difference of Latitude to be required; the faid Difference of _ 

4 Latitude is found by the Extraction of the Square Root, as follows. = 
. The Rule. From the Square of the Diftance fubtra& the Square of the 
i e Departure, and the Square Root of the Remainder will be the Difference of 
y Latitude required. ¢ : ‘ - : 
} ' Example. The Diftance ——— i191 . The Departure = 57 | 
i Multipled by itfelf ———— _t11_ Multiplied by iefelp = 35 

; Ilr eran 
= it ae : 

i : Ir » Sq. of Departure aad 3249 

H "Square of the Diftance 32321" a . 
H : Square of Dep..fubtract 3249 9072(95 Diff. Lat. required 

i Remains — 9072 81 : : i 9 ee 2 
: 185)972 ¢ 

ss z 925°: 5 
The Difference of Latitude, as —— 
by the Operation appears, is 47 2 
95 Miles, omitting Fra¢tions. * cermowa Fo ; 4 

If the Departure be required, the Rule ‘is, from the Square of the Di- 
ftance, fubtraét the Square of the Difference of Latitude, and the Square 
Root of the Remainder isthe Departure required. “The Operation for re- 
vity-fake is omitted. oe f 

Having proceeded thus far in fhewing the Praéfitioner how to find the Di- 
a ftance, Difference of Latitude and Departure (any two of them being given, 
apie without Trigonometry) I fhall fhew the Manner of finding the Courfe exaé 

Aik enough for commonUfe, without the faid Operation, which is done as follows. - 
L The Proportion to find the Courfe; As the Sum of the Hypotenufe (or 
fs Diftance) and half the greater of the other two Legs (viz.) if the Difference Jf



Se SE 
yo Seg eee Sea : 7 vy 7 ft $4. “The Ufe of the ExtraGion of the Square Root. Of Latitude be moft, half that, but if the Departure be moft, half that ; I ft 
he = fay; As the Sum of thefe two, is in Proportion to the lefler (or remaining) Pah, 
i Leg; fois 86, to the Angle (in Degrees) Oppofite to the lefs Leg; which is A 
| the Courfe, when the Departure js Je(s than the Difference of Latitude, 

| Otherwife ’tis the Complement of the Courfe. 
A 

it Example. Admit a Ship’s Diftance to be 1103 the Difference of Latitude 
} «fo. be 88, and the Departure 66, and the Courfe required, i «Firft, Add the Diftance, and half the greater Leg into one Sum, 

rh The Diftance jg—__ Se eS / Half the greater Hee (88)sig se ene cane ———— 44 = * eS ee ee | Having thus done, fay, by the Rule of THREE, i As the faid Sum 154, is to 66 the leffer Leg; fo is 86, to the Courfe, 
ta , 

66 5 , To bring out the odd Minutes, mul- 516 weet 
) _ fiply the Remainder of the Divifion 516 | - 3132 by 60, (the Number of Min. con- “154)5070(30 deg. 51 min, 

|) tainedina Degree) and divide the Pro- 462 732 
i dua by the Divifor ( 154) and the Quo- ryt 60 

) tient of the faid Divifion gives for the | od TeaIGIBTEL : 
H Anfwer 51 Minutes ; So that the —— 974 *54)792« (5 i * Courfe required is 36 deg. 51 min, 132 z 
; ~~ Example 3. ExtraGtiion of the Square Root. Suppofe a Rope § Inches Com- 
}- pals, and another Rope ofdouble the Strength is required. ‘The Dimenfions 
. of the faid Fequired Rope are found by the Extradien of the Square Reot : 
I. For fhould it be fuppofed that a Rope of ro Inches Compafs, is but double 
4 the Strength of a Rope of § Inches; upon Proof it is manifeltly falfe, for 
|” the gone of 10 Inches is 4 times the Strength of that of 5. ; 

- _ The Rule. Take the Compafs of the given Rope, (viz. §-) and multiply > 
f that by itfelf; which Produé (becaufe the other Rope is to be twice as 
A ftrong, multiply by 2, and the Square Root of the Produét is the Compafy - . 
H - Ofthe Rope required, 

Inch. 
ie: Example. The given Ropes Compafs 5 Inches, Extra@ the Root 50(7 

© Multiplied by irfeig —*—O0P* 5 : e49 
p> TheSquare — —__ —_— —35 

ee : 
be. Multiplied by __ ——2 
b- Be . ae “59 

a 

FE... So by this Operation It appears that 3 Rope mutt be 7 Inches and a little » 
better, to be twice the Strength of the given Rope of § Inches Compafs, a 

/ If it’s defired to know the Weight of one Rope by another, ’tis as follows, Par 

) The Preportion is, As the Square of the Compas of the one Rope is to the : ; 

| Square of the Compafs of the other ; fo is the Weight of the one to the { 

fe . Weight of the other, Length for Length. “By, Suppofe a Cable of ro Inch, 
f 

to weigh 25 Hundred, and the Weight of a Cable of 8 Inches required. Say, | ; 
: as hi 

pers 3 Mai Sie ale Sasi dil a 2 siliaicis siti illite ——_£,—————— 3



Extrattion of the Cube Root. 1§ a 

as 100 (the Square of 10) is to 64 the Square of 8: So is 25 C. the Weiglit 

of one Cable to 16 C. the Weight of the other required. ~ 

3 _Extraétion of the Cube Root. ee a 

J Shall firft, asnieceflary, inferta Table of the Cubes of the Nine Digits;  - ; 

| which ought to be committed to Memory. yy 

3 1 —— 001) 4 —— 064(7 —— 343 

Cube of the Nine Digits. 2 —— 008 ¢5 —=— 12578 —— 512 | 

3 —— 027 )6 —— 21669 —— 729 i 

Example 1. Extra& the Cube Root of 12167. 12167 (23 Root 

Firjf, Point erence Number, (2. 2.) Pea 8 | 

; over every thitd Figure (beginning at the ight- 7-7 1 

hand) hen feek the are Cabe in the firft Point, 4167 Refolvend | 

(viz. 12) whichis 8, the Cube Root whereof (which 1200 TripleSquaré : 1 

; is 2) place in the Quotient ; fubtra& the Cube (8) 60 Triple Quots | 

; from the firft Point (12) place the Remainder under- 3260 Divifor i } 

: neath; to this Remainder bring down the next Point . 3600. } 

(167) and call this the Refolvend, then draw a Line 540 J 

underneath it, then {quare the Quotient 2; which is 27 S| 

4; multiply the faid Square (4) by 300, which | 795° 4 

makes 1200 ; place this under the Refolvehd, and 10d q 

call it the Triple Square. Again, multiply the Quo-, 000. 

tient (2) by 305 which makes 60; place this undr the Triple Square, arid ae 

call it the Triple Quotient ; add thefe two (vix.) Triple Square and Triple ee 

Quotient into one Sum, and call it the Divifor; feek how often this Divifor 4 

js contained in the Refolvend, which is three times ; which 3 placed in the ~ 

Quotient, multiply the Triple Square by the Figure 3 laft placed in the Quo- ba? 4 

tient, and fubferibe the Product underneath the Divifor ; fquare the faid Fi- 1 

; gure (3) laft placed in the Quotient, and thereby multiply the Triple Quo ; 

tient, and place it underneath the laft Produ& ; Cube ihe Figure (3) laft 7 

placed in the Quotient, and place it under the preceding Product. _ Laftly, 4 

hdd thefe three Produéts into one Sum, fubtraCting the faid Sum from the Re- : 

folvend, fubfcribe the Remainder; to which Remainder, had there been any 5 

- more Figures, the next Point muft have. been brought down, and the pre- q 

~ ceding Work repeated from the fquaring of the Quotient, until all the Fi- j 

* - gures are fo brought down; but in this Example there being no more Figures, 3 

the Work is done, and by the Operation the Cube Root of 12167 appears to | 

be 23, nothing remaining. 
. 

Example 2. Applied, Suppofe a Ship of 300 Tun, 75 Feet by the Keel, 29 | 

Feet and an half by the Beam, and 14 Feet Depth in the Hold ; another Ship ql 

is defired of the fame Mould aud Shape of 500 Tuns; the feveral Dimen- 

ie fions of the Ship are found by the Extration of the Cube Root. ’ 

Example. Beginning with the Keel. _ Firft, Cube the Length of the given a 

Keel, which is done by multiplying it into itfelf, and then multiply the : 

: Product by it again. : 3 

? 
Then ' 

% 
/q 

i i E or iia uibin Scomleg Bi



Neen 
y a 16 The Ufe of the Extraétion of the Cube Root. — | e Then fay by the Rule of Three: As 300 75 given Keel q Tuns the one Ship’s Burthen, to 500 Tuns the’ 75 a other Ship’s Burthen; {0 is 421875 the Cube o aad Denne 2 : : one Ship’s Keel’s Length, to the Cube of the other oe . : 1 Keel’s Length; Which being wrought by the EDT t Rule of Three, gives 703125: From which ex- 5625 | tra& the Cube Root, and that will be the Length 75 of the Keel required. ——— oe x In this Extra@ion three Cyphers are added to oe - / bring out the Fra@ion, the Operatiou therewith} 27775 _ ; Le being the fame as if there had been more Figures 421875Cube givenKeel E in the propofed Number ; the Operation gives 

’ 
- e for the Length of the Keel tequired 88 Foot <2! to j Pattsay ics 

703125(88;2 Raot : Thus, having found one of the Dimenfions, the| 512 ; reft may be found without the Extraction of the 19ttz¢ Refolvend } 
me 6°” Root, by the Rule of Three. 19200 ‘Triple Square | Bs Thus, fuppofe the next Thing I would find be 240Triple Quotient Se her Breadth by the Beam, fay, as the Lencth o Sorter seas me the one Ship's Keel 75> is i the Length of the eDAOe AHO | 4 other 89 fere; fo 294 Feet the Breadth of the 153600 | 
Rf one Ship by the Beam, to the Breadth of the other, 15360 ite which by the Rule of Three, gives 35 Feet. In 512 Ee the fame manner you may find the Depth in they -——— et Hold, &c._ 

gCOR 72 i’ % Example 3. Suppofe an Tron Shot 4 Inches Dia- 21653000 Refolvend meter to weigh g lb. and the Diameter of a Shot of —_—— a: | & any other Weight, fuppofe of 72lb. required. This 2323200 Triple fq. | eS is alfo done by the Extraction of the Cube Root,| 2640 Trip.Quots . as follows: 
: puree S075 Divifor | Firft, fay, by the Rule of Three. —_—_ | As olb. the Weight of one Shot, to 7alb, thel zoa0stee | : Weight of the other; fo is 64 the Cube of the' $63 Se oA One Shot’s Diameter, to the Cube of the other pani 3 23 i Shot’s Diameter, which by the Operation is 512, 21123369 is the Cube Root of which is 8, the Diameter of the Ss , Shot required. 

52963 Remainder." j But if it was required to find the Weight of a Shot by the Diameter, ’tis . done thus, by the Rule of Three. i claiae | As the Cube of one Shot’s Diameter to the Cube of the other; fo is thé i j Weight of the one Shot, to the Weight of the other required? | Fe And thus much for the Arithmetic Part of this Treatife. ‘ | | : 
Some’ - | 

i | 

| 
x = . ae te Na Bi, Nese nn —



| Some neceffary Geometric Problems, 17 ' 
Prob. I. Yo raife a Perpendicular Srom any Point propofed, in @ given 

Right Line. = 
LED the Line given be A B, and the D...G t 7 Perpendicular to be raifed from the oP, q Point C; to do which fet off the two F |e 4 equal Diftances C A and CB. Then the ' Compafles being opened to any convenient : H Diftance bigger than AC or CB, with one 

/ Foot of the Compafles in the Point A, de- | fcribe the Arch D E; then with the fame A C B Tl Extent, and one Foot in the Point B, defcrib€ the Arch FG, then draw | the Perpendicular from the Point C, thro’ the Interfe€tion, (or cutting) of é } the two Arches FG ani DE, which was required. | 
Prob. Ul. To raife a Perpendicular on the End of @ Line. | 

Let the Line given be AB, the F.4 
Perpendicular to be raifed fr Ho = @ 
the Point B; to do which, ae as : A 
one Foot of the Compafles at B, , 
with any conyenient Diftance, as see y 
BD, {weep an Arch; then with Ce ~iE 
the fame Extent, one Foot of the ee ; } 
Compaffes being in the Point D, / 
mark the faid Arch at the Point : i 
C, and one Foot being at C, mark i “ln it at E, then with the ame Dis“ ————45-—>- 

| tance, one Foot of the Compaifes being in the Point C, defcribe the Arch FG; and placing the Compaffes in the Point E, defcribe the Arch HI; | then from the Point B, and through the Interfe€ticn of the two Arches _ FGand HI, draw the Perpendicular which was required. : 
Prob. Ill. To det fall a Perpendicular Srom a Point affizned, over 3 a given Right Line. ‘ : ' Let AB be the Line given, C the Point over 

_ the Line from which the Perpendicular is to fall ; Cc to do which, place one Foot of the Com paffes in | 
the Point C, then opening them to a convenient 

a _ Diftance, mark the Line AB in two Points with q _ the faid Diftance, as in the Points A and B; then/ : 7 _ with one Foot of the Compaffes in the Point A, A B _ . defcribe the Arch EF, and with one Foot in the Dd _ Point B, defcribe the Arch GH ; then from the ; Point C, and through the Interfe€tion of the faid Gosek two Arches, draw the Perpendicular CD, which BIT : was required. : Cc Prob. ; 4



ee ee ae 

/ > 

ae 18 Geowetric Problems, x4 
oy Prob. IV. Aucther way to let fall a Perpendicular from a given Point, 0 
= & @ given Right Line. a 
: a c Let ‘the Line given be AB, upon which Sa 

E a '|~ it is required to let fall a Perpendicular 
=) as from the Point C ; to do which, from 

* Dy the Point afligned C, draw the Line CAs) 
ae sos & which Line divide into two equal Parts; 2” 

=? ee ? inthe Point D5; then one Point of the Com= 
- é Aa e |* paffes refting in the Point D, with the 
rf EB fame diftance, (viz. of half the Line AC) 

ae { defcribe the Arch EF: Then from the point ~~ 
F €, to the Interfeétion of the Arch EF with the Line AB, draw the Per= = 

pendicular CB. +e D 
‘ Prob. V. Yo draw a Line parallel to a Line given, : a 

eae er er — Let AB bea Line'given; to whicham 
es oe. itis required to draw a Line parallel, 

i to do which, firft take in the Com" 
; pafles the diftance at which the pa=- ™ 

BG 1, ror cere ae rallel Line is to be drawn, and then 7 
Be: c fetting one Foot of the Compaffes in 
- the Point C, on the Line AB, defcribe the Arch E; and with the fame” 
. diftance, with one Foot of the Compaffes in the Point D, defcribe the Arch 

: F ; then laying a Ruler to touch the Convexity of the two Arches, draw 
4 the parallel Line FE. 2 ame 

: Prob, VI. Zo draw a Right Line Parallel toa given one, that fall 
pafs through a Point given, ee 

; Suppofe AB the given Line, and it’s required to draw a Line Parallel | 
. thereto, that fhall pafs thro’a given Point, as C. 9 

Set one Foot of the Compaffes in. 
: _E c ©, with the other at any diffance, 

G\YF crofs ABin D, and with thatdiftance 
from any Point as A, in the Line _ 

: D ABdefcribe the ArchEF; then from __ 
; 4 NB C with the diftance AD crof the 

F Arch EF in G, and draw the Line 
3 CG, which will be parallel to the given Line AB, as was required, a 

PROB, VIL To make an Angle equal to any Angle given, 4 , 
Suppofe BAC an Angle given,” | 

& z s —B and it is required to make another | 
L GG Angle equal thereto: To do this, 
P a firft draw the Line D E, then with nad 

! : * Ee ak any convenient Diftance Jef than 
E ro \ AC, defcribe the Arch GH, then’ 

- - i______ placing the Compaffes at D, with 

: ‘HE the fame Diftance which fwept the 
Arch



Geometrse Problems: - 16 i 

~~ Arch GH fweep the Arch KL; take _-k ‘ § 

theArch ‘GH in the Compafles, and K a“ 

fetting one Foot in the Point L, She : 3 

crofs the Arch LK in the Point K, 4 : 4 

_. then through the Point K draw the - 3 — 

Line DKF, then is the Angle EDF 2 | 

equal to the Angle BAC, as was Dest ~ Tee B . 

required. 2 \ 

Prob. Vill. To bring any three Points not fituate in a Right Line, into <a 

the Circumference of a Circle. : a 

Let the three Points thro’ which the NI . | 

Circle is to pafs be A,B,C: Take above D7 B- Mg | 

half the Diftance between the two Points ! cy 1 \ 

“ ‘AandB in the Compafies ; and one Foot | 

of the Compafies being in the Point A, 
| 

with the faid Diftance defcribe the Arch A <4 C gl 

| ED; and with the fame Diftance, one RE = EB y a 

Foot of the Compafles beingin the Peint 4 

B, mark the Arch ED in the Points E 
and D, and draw the Right Line ED; : f 

then take above half the diftance between the Points C and Bin the Com- 

paffes, and one Foot of the Compaffes being in the Point C, with the faid q 

Diftance defcribe. the Arch F G; and with the fame diftance, one Foot 1 

of the Compafles being in the Point B, mark the Arch FG, in the Points : 

F and G, and draw the Right Line FG: Now where the two Right ‘ 

Lines DE and FG, being continued, interfect each other (viz. in the Point ; 

H) is the Center of the Circle required. 2 q 

The Defcription of the Mariner’s Compas: ] 

T HIS Inftrument, fo beneficial an Affiftant to the Praédtical Part of = 

Navigation, 2§ to its Inventor, is uncertainly difeourfed of ; its Age, ; 

by fome fuppofed to be in thefe Parts of the World about 300 Years 5 ee 

the Utility: whereof to us evidently appears, confidering the many In- | 

: conveniencies that attended our Anceftors; in tracing the vaft Ocean; j 

for want of fuch a Guide, under whofe fubordinate Conduct of later ’ 

. Years, our Maritime Affairs have fucceeded fo well. ’ 

. It is a‘Circle of a greater or lefler Diameter at Pleafure, defcribed upon 

a Pafte-board, and divided into 360 Degrees, and 32 Points, (and fome: 

times into 24 Hours) each Point containing 11 deg. 15 min. or 3 quar- 

| ters of an Hour; as in the following Figure. 

es The Circle being thus divided upon the Card or Pafte-board, there 

are pafted on the other Side of the faid Card or Pafle-board, two Wires, 

which Wires being touched with a Loadftone, and the Card hung» at the 

Center upon a Pin, fix’d in a Box, its Pofition (Variation excepted}-be- ¢ 

a te C2 comes 4 

ss . =



—————— rrr 

ey : ee 

i 20 The Mariner’s Compats. ag 

ey comes North and South ; and the faid Box being cover'd with 2 Glafss # 

ie hung in another fquare Box, in fuch Manner that the Card may traverfes ne 

: withitanding the Ship’s Motion ; and being thus fixed, it is ready fort is 

yt 
: i ; J aes 

The Figure of the Mariners Compafs: 
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. 
To find the Prime or Golden Number. ot aoe ig 

Hi T HE Prime or Golden Number, is’ 4 Revolution of Niner ae ae 

i which Term the Moon returns to make the fame Bee ct) 

| Sun on the fame Day of the Month (moft commonly) that tney Wnt 

} Nineteen Years before. 
ae t elem 

To find which, add 1 to the Year of our Lords and divice Yast 

: Remainder is the Prime or Golden Number, but if qothing remains: 78 

smatp 
Bsarge i 

Prime is 19. 
oi eee



* Fhe Gregorian, or New Calendar. ax a 
_ + Example. To find the Golden Number for the Year 1762, add 1, sgt 35 
Makes 1763; which divided by 19, the Quotient will be 92, and the Re« ig 

inder 15, which is the Golden Number for the Year 1762. z tea 
,@N.B. The Golden Number is the fame in both the Julian and Gregorian ‘ ; 

. Ccount of Time. se Eada a yy 4 6 find the Epad?, ; e a 
Be HE Epad& is the Number ee Days which the Solar Year confifting of ad 

365 Days, exceeds the Lunar (or twelve Revolutions of the eee Se e q 
Sun) containg 354 Days, the Difference being 11 Days. When the Prime <; ql 
ist, the Epaét is 0; when 2, the EpaGis rr; when 3, twige.t3, oF ae Pg when 4, thrice rz, or 33, Or 3, omitting 30, (which mutt @nftantly i. | 
done when it exceeds 303) and may be found in the following Manner. 3 | 

Subtra& 1 from the Prime, Multiply the Remainder by 11, and. divide i q 
that Produ& (if it exceed 30) by 30; the Remainder will be the Epact. SHOR tise) Behe 

Example. Suppofe it were to find the Epaét for the Year 1762, * Yas qi 
The Prime for the Year 1762 is ——. _ —_-._ —_-_ 15, = ae 3 From which fubtra& —— = —__- ___ mo at ates age = om 
The Remainder is — — — —_= —— 14 Rane ae Which multiplyed by — — — — — — — ir. Reine 
The Produétis— — — — —. — — == 4547 ag This Produ& being divided by 30, the Quotient will be 3, and the Re- pe ae mainder 4, which is the Epaét required. le ae Note; After the Year 1799, there will require a different Method to finds is 2 Hs Hig 

- the Epact. * nae 
To find the Moon’s Age. ae A» D to the Epa& for Afarch 1, for April 2, for May 3, for Fune 4, for Se ag 

Fuly 55 for duguft 6, for September 8, for Oétober 8, for November 105- * aes 4 _ for December 10, for Fanuary 0, for February 2. Sele Having added to the Epaét the Number for the Month, according to the se Rule foregving, add thereto the Day of the Month, for which the Moon’s se 
_ Age is required: Thefe three Sums added together, if lefs than 30, is the iB 8 _ Moon’s Age; if more than 30, then divide it by 30, the Remainder is the 4 
_ Age of the Moon. “Phe Moon’s Age fubtracted from 30, leaves the Day a _ of the Change, “Again, 15 added to, or fubtraéted fiom the Day of the 4 Change, leaves the Day of Full Moon. 

‘ |. Example. Suppofe it was required to find the Moon’s Age for the firft a ~Day-of April, 1764. . ee Fir fet down the Epa& for that Year — — — 26 : a To which add the Number for the Month, whichis — 2 a . Yo that add the Day of the Month, which is —; — Toy : , 355 - Sum, gives the Moon’s Age — = 29 
‘Then out of ——— 30 : } (Takes —— 29 The Moon’s Age. se } 

E - 7; Remains ——. 1 Day to the next Change. 

Makes —— 76 Days to next Full Moon. To \ 

Be ee a cate es _ ” neti



a 
—— 

22 “The Gregorian or New Calendar. 
a 

a 
ial 0 

pee: ps Time of Full-Sea, of High-Watet — 

a 
err’d tot ide- L 2 

a 

thereof immediately following. h
e. ie ite Lae Oa Ds 

ts 
: 

To find the Dominical Letter 
é iq 

ise the Year and its fourth Part by 7> the Remainder
 fabtraéted from

 

yi 7 gives the Domin‘cal Letter 5 reckoning A for 1» B for 2» © for 3 

for 4, Efot §, F for 6, G for 7- 

7 
Suppofe it was required to find the Dominical Letter for the Year 176% q 

Firft, Set down the Vee
 eae 

ere 176% 

Then the 4th Part, (the remainder 2 omitted, whieh denominates 
o 7 

it to be the Second Year after Leap-Year,) is ae Ae 

The Sum is. ————
 

pepe) 
8 

ae 4 

"3 
This Sum being divided by 75 the- Quotient will be 314% and the Ree 

; 
mainder 45 which being fubtraéted from 7» leaves 33 and confequenly 

the Dominical Letter is C; But when it is Leap-Y eal there will be two 

Dominical Letters, and then the Letter thus found ferves from the aft 4 

of February to the End of the Year; and the Letter before that, reckoning 

them backwards from G, is the Sunday Letter for the former part of the 

L 
Year, to that Time. 

; 
, 

F 
N.B. After the Year 1799> the Order of the Dominical Lett

ers as they 4 

: 
now range, will be difturbed, and confequently t© find them, another Me 

thod mult then take Place. 
i 5 j 

. 

To find the Cycle of the Suite 
eee 4 

A D to the Year 9» divide the Sum by 28, the Remainder is tht 9 

F 
Cycle of the Sun. 

; s 

: 

Suppofe it be required for the Year - 1762 
7 

Then add. ——— 
——— 

ee 

Divided by ——— 
ce aby HC> 4 

168°. | a 

“gt 
J 

; 

S 

thee 
- 

9 
‘ 

By the Operation it appears that 7 ig the Cycle of the Sun for the Year 

1762, being the Remainder after the Divifion. 
s 

4 

Note, Hillary ‘Terms begins a8. 2g. and ends Feb. 32+ 
ae a 

Bafter Term begins 17 Days after Eafter-da
y, and ends Monday 

before a 

; 
Whitfunday. 

ne 
: ae 

Trinity Term begins OP Friday after Trinity Sunday, and ends nines" 

Days after. 

ga 

} 
Michaelmas Term begins November 6, and ends November 

280 4 a



A Table of the Moen’s Age for the Year 1760. pent | 

Months pb! Months D.|H. | 
eee | | i} 

> ( Full moon A 4A Laft quart. | 6| isM] - ” 1 
& J Laft quart. 10 | 6M J New moon }i2) 34 i 
S New moon |18) 6M 2S) Firlt quart. }ig)t1 A i} 

 [Firft quart. |25| 8M Full moon |28| 1M i 
Ih 

2 M ) a¢Full moon | 1} 6M Laft quart, | 4| 7 4 
S Laft quart. | 9) 3M IS) New moon |i1| 1M 1 

S$ }New moon|16| 8A S$) Firft quart |18| 1A 1 
& (Firft quart, {23} 3:A “S {Full moon |26} 1A ' 

Full moon ; 9A s (Laft quart. } 2}! iM 
~2 )Laft quart. | 10 mid. rs New moon | g| oon 
§<New moon }17) 8M $9 Firft quart. | 171 10M 
S Fir quart.}23)11 A (Full mooa |25| 1M 4 

.Full moon |31) 1M | 
es Laft quart.} 1] 54 : 4 

Laft quart.| 8| 5A s \New moon] g| 2M 
= }New moon}15| 5A "S ¢Firft quart.}17| 6M 
ce ) Firt quart, |22 8M S Full moon j 24] 11M . 

Full moon a 6M Laft quart.|31| 2M 

Laft quart.| 7; 8M s (New moon} 7; 74 
~ | )New moon}15] 1M “S )Firft quart {15 )10A : 

S ) Firft quart.}21] 8A S ) Full moon }22} 9A 
Full moon |29| 9 A = (Lait quart. | 2g | 200n a 

: Laft quart.| 6| 6A s (New moon} 7] vA a 
§ }New moon|13| 8M S ) Firft quart. }15] 3A ; 

- |) Firft quart. |20} 8M $ ) Full moon f22} 7M 
Full moon |28|noon Q CLaft quart. |31| 5M 

’ aaa nue et a See ree aay 

Four Eclipfes this Year, iwo of the Sun, and two of the Moon. 
| The firft is of the Moon, May the 2gth, vifible 1 digit, 

The fecond is of the Sun, Fune the 13th, vifible 4 digits, : d 

The third is of the Moon, November the 22d, vifible 6 digits. ‘ 
_ |. The fourth is of the Sun, December the 7th, invifible. ; 

RO |
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ese 
; nae 
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# 24. A Table of the Moon's Age for the Year 170! : 

i: Months D.| H. Months Le ae : 

| | ae ee | | 
A pe ra 

M 

ie » | aC New moon 6| 9M New moon, 2 ie f 

| § )Firft quart. |14| 3 M ie Firlt quart. | 9 aM) 

= Full moon |20 OA = Full moot 4 ini Coe 

Bi mC Laft quart. |27|11 A Me Ee ae a ae 

| 
New ‘ 

4 > New moon | 5 3M é ‘Ne 

a S )Firft quart. {i2} 1A i Firft quart. i vA ; 

a £ Full moon |rg| 6M = Full moon |!) Oy) 

; | SC Lat quart. }26| 74 = ie at i Abe 

i 
ew 1 

| a ( New moon 6| 7A a 6| 7M i 

Pa 2 \ Fir quart *}(3| 8A & Firft quart Mt q 

Py Sin 
S$) full moon 14 

P $4 Full moon |20] 7 A = 2A 

: . (iat uart, [28] 3 4 $5 Laft quatte|70) OM] 

; ire: S Bl New moon |28|!° 

5 New moon} 5} 8M ve 6| 2M 

ia re )Firft quart.) 12 2M 4 CF noon | Al 

a: S.J Full moon }1g} 8M ey) u ; js Al : 

A SS 
= jLalt quart. 20| 9 % 

i Laft quart. [27 11M Bes aroon {27149 i 

Y) New moon| 4| 6A Fir quart | 4 pp Aa 

= Firft quare. |r1| 9M 3 Veal aaa 2 /t 4 z 

¢ Stull inoon rlir A 84 Laft quart. i9| 5) 

f Laft quart. J27] 3M 3 New moon |26| 2 Ale 

i New moon} 3 iM _ cFirft quarte| 4 7 t 

4 & )Firft quart. | 9 5A 8 Ypull moon rifit Ae 

; 2) Full moon |17) 3 A § 4 aft quart. 18 eM : 

: Laft quart. [25| 3 A e New moon 26| 8 

i ee reece rent - 3 Moi. 

if Siu Boligjes this Year, four of the Su" and ha Ue 

{ The firft is of the Sun, AZay the 4th, hs ‘yifible 17 digits. 

The fecond is of the Moon, May the 3° vifible. 

: The third is of the Sun, June the Boa snvitible. 

The fourth is of the Sun, , Ofober the aT snvitible. 

The fifth is of the Moon, November the Bn 2 wwitible. 

q The fixth is of the Sun, November the 2 th, 
: 

q 

iis Li aie _—
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A Table of the Moon's Age for the Year 1762. 26 

Months D.| A. Months Dj 

AC Firl quart | 3] 1A Full moon | 6] 5 A i SJ Full moon jr1}1oM =) Laft quart. Jig} gM 
= ) Laft quart. {17} 3M = ) New moon Jac] 8 A i (New moon |25| 4M ~~ (Firft quart. }27} mid. i 
| (Firft quart.| 2] 3M (Full moon | 4] 8A | S$ ) Full moon | 8} 8A > ) Laft quare. | 12 gjA Ht ~S )Laft quart. [15] 6 A $°) New moon|r19| 4 A if | New moon 23/11 A 'S (Firt quart.|26};0M| 1 

s 
no ( Firft quart. | 3] 3 A < Full moon | 3|noon — & J} Full moon |1o} 7M & ) Laft quart. }1i| 8M : | S ) Laft quart. |17/noon &) New mooa}:7|mid | New moon |25] 4:A ° CF rit quart, |23}mid. Hi) 
~ CFirft quart. | s}i1 A . (Full moon | 3} 4M } - | J) Full moon | 8 5iA ~$ ) Laft quart. |10) 6 A |S) Laft quart. {16 7M & ) New moon |17 oM : New moon |24| 6M > (Firft quart.|24] 6 Al- 

”Firft quart. | 1] 6M _CFull moon | 1} 8A — | s)Full moon.| 8} 4M S jLaft quart. | 9] 2M] - | Ss Laft quart. |16] 1M §<New moon |15| 9 A q | New moon |23] 4A S$ /Firft quart |23| 3 A Firft quart. |29/11 A = CFull moon 3tlr1M | 

Full moon | 6| 5 A s (Laft quart.| 7 9M ] «| SJ Lat quart. |14] 6 A ‘S \ New moon] 1¢111M _ |} )New moon }22] 1M $ ) Firft quart.| 23 |noon| = j . Firft quart. {2g 4A S LF ull moon | 23 |mid. 
| Four Eclipfes this Year, two of the Sun, and two of the Moon. 

The firft is of the Sun, April the 24th, invifible. ; | The fecond isof the Moon, May the 8th, vifible 10 digits. : The third is of the Sun, Ofober the 17th, vifible 6 digits, F The fourth is of the Moon, November the ift, vifible 7 digics. 
sy



36. Atab 
; 5 

| 
Table of the Moon's Age for the Year 1763: 

| 
Month 

| 

| 
sa : a 

Months 
pia: | 

@ 

| Cafe quare 
Meee — || al a 

i 
D quart. 6| 5A 

if 

| 
& )New moon 14 aM 

WB ie ale 
Be 4 

§ Firft quart. | 22 3M 
SP EY moon |10)" 4 a 

© [gull moon |2 
Sy Firft quate: |'7 5h) 

gjnon 
Full moon |24 icAl 

1 
af Laft quart. 

| M 

1 
5 New moon ive A 

ae quart. | 7 By, ; 

, 
BY Firft quart. |21 M 

> iy moon | 9) 4 | 

© [Full moon 
| : 

= eirfl quart | 
{mids | 

Li 
= )Full moon 23| 1A 

__ (Eafe quart.| 6) 3 A 
rat quot [3] | 

$ New moon |14) 5 A 
_ (New moon | 7 5A 

| 
5 a quart. |22| 42 

2 Firft quart. |)4 gM | 

: 
ull moon \29 gM 

= Full moon |2? a | 

io Laft quart. | 5 6M 
ve Laft quart: | 

j 

- New moon 13|10M 
New moon| 7 1M ; 

S) Hirt quart. |24 2M 
‘3 \ Eirft quatt.| 13 gA 

| [Full moon |27 4A 
S ) Full moon |2! yoA| | 

S | cat quart: |?9 64 

Laft quart. | 4 10 A 

2 New moon 13, 1M 
+ ¢New moon| 5 oM 

4 
x Firft quart. | 20 gM 

rs Hirft quart: | 12 noon : 

Full moon |27 iM 
& >) Full moon ai 

= (batt quart. 28| 5A| | 

, 
Laft quart. | 3 3A 

| a 

8 New moon |11| ? A 
5 New moon| 4 gAl | 

; th Firtt quart. 1g| 1A 
3 ) Firft quart. | 1? mM) | 

| 
Full moon |25 11M 

§ 4) Full moo? 20| 9M| | 

| 
S. buat gual a7) 2A 

me Only Two Ecliples this Year, and they are bol of the Sut 

” 

and both invi ible 
Ne 

The firft is on the 1 3th of April, a 10 in the Morning: 
| 

: 
The fecond 1s 0 the 7th of Osfobers at 1 iD the Morning: 

= |



A Table of the Moon's Age for the Year 1764. 27 | a 
, - 

’ 

| Months D.|H. Months D, | 

a( New moon | 3/10M Firft quart.| 6] 3 i 
SJ Firflfquart [11] 4M = )Full moon }13} 9M i] 
=) Full moon jig) 1M 3) Laft quart. }2c} 10 A 
&S (Lat quart. 25/10 A New moon |28} 9 A | 

p> (New moon] 2] 1M Firft quart.}| 4] 8 A 
$ } Firft quart. |10] 2M >) Full moon |1s| 6 A i 
Ss )Full moon fiz] 1 A =) Laft quart. |19| 3 A } 

—— (R CLaft quart. 124] 6M ‘SS UNew moon |27| 7M i 

' New moon | 2] 5 A . ( Firft quart.| 3} 1M oh 
'S \ Firt quart. |ro}io A 8 \ Fall moon |10 7M } 

; $ Full moon |17/mid, S) Laft quart. |18] 10M i 
Laft quart. Jo4| 3 A © UNew moon |25} 5 A 

| ~ (New moon | 1]10M Firft quart. | 2} 8M 
— | 8) Firft quart. | 9} 2 A s Full moon | 9}10 A 
i NX ) Full moon [16 9M S < Laft quart. |18| 3M ; ; Laft quart. |24| 2M & )New moon |25| 2M 
; Firft quart. |31| 6 A ; 
: New moon} 1] 3 A 

=) Firft quart. | 9} 1M s (Full moon | 8} 4A 
: Ss Full moon. |15| 5 A S J Laft quart. }16] 7 A 

Laft quart. |22| 3 A S ) New moon |23] 1 A 
New moon |30] 7 A = CFirft quart }30] 8A 

| Firtt quart.) 7| 9M s (Full moon | °8|noon 
8 Full moon 13} mid. Ss Laft quart. | 16 7M 

: > ) Lat quart. }21 5M S )New moon|22|11 A 
a New moon 29| 9M G UFirft quart.| 20| 1M : ——— toon j29| gM CFirft quart.( 20] 1M ; 

Four Eslipfes this Year, two of the Sun, and two of the Moon. 
i The firft is of the Moon, March the 17th, vifible 8 digits. 
. The fecond is of the Sun, April the ift, vifible 10 digits, 

The third is of the Moon, September the roth, invifible. 
' The fourth is of the Sun, September the 25th, invifible. 
I | “ Dz : |



3 “28 A Table of the Moon's Age for the Year 1765: f 

s 
‘ 

: | Months D.| A Months D.|H. | 

Hh 
al ae Soe | 

i ~ | (Full moon | 7 6M Full moon | 2 mid. | 

F § } Laft quart. |14 6A = )Laft quart.| 9 10 Al | 

a ~ New moon |21/11M 
5 New moon 18 2M 

. = _ (o> CFirft quart. 28) g A Firft quart. 25 4 Al. 

S| aC Full moon | 51 A Full moon | ! 7M| 

| S )Lalt quart. }13) 2M as \Laft quart: g| 1A 

\ § New moon) 19] 11 A S¢ New moon 16] 44] 

a SC Firft quart.|27| 6 A SS pict quart. |23|11 4 

: | : 
Full moon |30| 44) — 

} ull moon | 7| 1 A 

| "SY Laft quart |14|10M _CLaft quart.| 7 ov 4 

3 New moon}21] 1A 8 )New moon} 15 a 4 

i Firft quart. |29| 3 A S.J Firft quart ue OM a 

Sf pull moon 129] 3°) 

i) Full moon | 6] 1M 
M 

i: 5 +) Latt quart. |12| 5 A Latt quart. | 7] 2o,) 

& )New moon |2° 4M 8) New moon | 14 oul 

| Firft quart. |28| 8M & +) Firft quart. oe oA 

| 
SO { Full moon 28 

i Full moon | 5|10M 
A j 

@ ) Laft quart. | 12 1oM S <Laft quart. | 5 ot 4 

i S‘)New moon |19| 8 A sis) New nce 3\ 

| Firft quart. |27|10 A $5 Firft quart. | 19 TM a 
= (Full moon 27) ae 

| Full moon | 3) 5 A 
i 

| ¢ Lalt quart. |:0| 10M | « CLaft quate 5 a7 By 

| =) New moon |18{ 1! M|\ 3 Nano 12 aM 

| Firft quart.{26| 8M 5 9 Firft quart. |79) oM| 

ia 
| Q CFull moon _|27) —) 

ae ee
 — 

ern | 
o¢ 

| : 
Six Eclipfes this Year, four of the Sun, and two of the Man a 

i The firit is of the Sun, February the 19th, invifible. 
* a | 

"i The fecond is of the Moon, March the 7th, inyifible. 
eee 

i The third is of the Sun, March the 21ft, invifible. aig oie 

HL 
The fourth is of the Sun, August the 16th, vifible gdigits | [ 

{| The fifth is of the Moon, Augufi the goth, invifible. 1 13 

| The fixth is of the Sun, September the 3 sth, invifible. ”
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A Table of the Moon’s Age for the Year 1766. 29 | 

Months D.|H. Months D.|H. 
Pa eid fol fe oo wrieenmee |= 2| ear ; 
= (Laft quart.| 4] 8M New moon] 7] 2M i 
= )New moon}11] 1M >) Firft quart. }15| 5M | 
8 Firft quart.|17] ojA ts) Full moon {22} 1M | 
tS (Full moon |26] 1M Laft quart. |28| 5A | 

it 
af Laft quart.| 2] 9 A New moon| 5| 6A j 
= }New moon] 9 'noon SS) Firft quart |13| 4A } 
S )Firft quart. |16| 314 9 Full moon |20| 7M 1 
&\ (Full moon |24) 7A S [Lat quart, |27| 6M | 

aq (Laft quart.) 4) 7M « (New moon; 4] 9M 
= )New moon 1o|10A S$ \ Firft quart. |12} 1M ] 
S Firft quart.|18 | 10M S$) Full moon |18| 3A 

Full moon |26| 11M = Laft quart. }25|10A | 

Laft quart.| 2] 3A New moon] 4] 1M 
* }New moon| 9| 10M |S \ Firft quart.}11] 3M = 
D>) Firft quart. |17} 5M & ) Full moon | 18] 2M 

Full moon |24! mid. S (Laft quart.}25} 5A] ; 

Laft quart. | 1 | 7A * (New moon| 2} 4A 
=, )New moon} 8/11 A r= )Firft quart | 9| 3A ; 
S < Firft quart. | 16| mid. S$) Full moon |16) 3A x q 

Full moon |24|10M = ULaft quart. |24] 2A 
Laft quart.}31] 1M 

New moon| 2| 5M 
New moon} 7] noon S\Firft quare.} 8) 11 A 

§ J Firft quare. |15| 4A S<Full moon |.6} 6M 
tS ) Full moon j22| 5A & )Laft quart. }24/11M a 
__CLaft quart. |29| 8M SCNew moon}z1! 5A 7 

Four Eclipfes this Year, iwo of the Sun, and two of the Moon. 

The firft is of the Sun, February the gth, -invifible, - 

The fecond is of the Moon, February 24th, vilible 4 digits, 
; The third is of the Sun, Auguft the 5th, vifible 11 digits. 
| The fourth is of the Moon, Augu/f the 20th, invifible. 
a
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Eee 4 A Table of the Moon's Age for the Year 1767+ 4 

M 

4 

opt Ds i. 
Months 

D. |B ae 

} ; a Firft quart. gIM |» 
sare —|=la 

8 Full moon 4 1|M 
a Ei quarts | if 7a 

= Lat quart. |2 i 
3 ull moon |! 4A 

r SONew 1 leo Veal: 
ny Laft quart. | 14 8M 

: ; noon |30| 3)M 
New moon |25| 7 Alia 

p Bu quart. | 5| 8)4 
_. CFirtt quart | ? tA 4 

= ull moon |3| 7)4 
*3)Full moon | 10 1 Maa 

5 Laft quart. |21| 9 A %4Laft quart. |16| 3 Alam 

ie New moon |28] 2 A 
SS @ New moon |24 gM a 

= Firft quart | 7|#0 M  ( Firft quart. | iM| 

= Full moon |15| 2 A ‘S ) Full moon 3| 3M i 

S5L aft quart. |23| 9 M SS Laft quart. 15 iM 

i: New moon |29|mi\¢- 
& (New moon |23 2M| 

Me Firft quart. | 6| 3 M 
~Firft quart.| 1) 4 M a 

; VE Full moon |'4| 7 M 
Full moon 7\ 5 Al 

y Laft quart. |21| 5 A 
rS J Latt quart. | 14 3A 4 

New moon |25| 9|M 
New moon)22] 7 A 

Firft quart. |3° uM 

Firft quart. |°5| 8 A 
; a 

| 
Full moon }13 g\A 

5 ¢ Full moon 6| 3M 

| S DLaft quart. |20]! i] A Sy Laftiquatts 3) 9M 4 

New moon |27| 7 A 
& J New moon |?! 1A 

| 

S (Firft quart 28| 74 

| 
Firft quart. | 4] ? A 

j 

g Full moon |12| 9 M 
(Full moon 5| 2 Al aa 

ep Laft quart. |+9 3|M 
3 Laft quart. "3 6M 

| 
New moon |26 o|M 

S New moon |2° 4M ‘ 

AC Firft quarts 2g| 4M 1 

| 
Three Eclipses this Year, #0 of the Sun, and one of thé Moon. 

a 

The firtt is of the Sun, February the th, invifible. 
4 

The fecond is of the Moon, July the rith, viible. 
1% a 

The third is of the SUM sly the 25tbs invifible. 
Se
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: te | A Table of the Moon's Age for the Year 1768. 31 i 

Months D.| A Months D. | Hi. i 
a( Fall moon | 4| 4M Laft quart.) 7) 6M § ) Laft quart.|12} 4M J New moon} 14} 2M | § ) New moonj19} 6 A S )Firft quart. }20) g A : ™ (Firft quart. }26}noon Full moon |29] 2A iW q 5 9 ; 
OC Full moon | 2} 8A Laft quart | 5\11M 
= _)Laft quart. 12 | mid. = New moon}12| + A HF S ) New moon | 18}: 6M SPF irk quart.}20} 3 A qf SC Firft quart, |24| 9 A Full moon |28] 1M 
we ( Full moon | 4] 2 A -C Laft quart.| 3] 4A § Laft quart. |tr] 6 A 8 YNew moon] 11 3M S New moon}:8] 4 A SF irk quart 19] 7M Firft quart. |25| 8M  € Full moon )26 9M 

| * (Full moon | 2} 8M Laft quart. | 2} mid | ; S )Latt quart. |10/ 8M RS Nese 1ol 8A | S$ New moon |17| 1M & ) Firft quart, | cg] a1 A Firft quare |23| 9 A S (Full moon 25| 6A 
Full moon | 2] 1M & ¢ Lat at quart. | 1f{noon) | a Laft quart. | 9] 6 A 3 ‘ New moon] 9} 2A | S New moon} 16| gM ‘ & ) Firft quart. | 17| noon : a caste 3 oa 2 \Full moon |24} 4M 

a 

A - s Laft quart. | 8| 1M & Ne cae iM § New moon}r4] 5 A RS SFirt quart. | 16} 34 4 f : sy ) Fir quart. |22 4M & Full moon 2 A __ Full moon |30| 4M! 9 Chat quart. aa 3 A Six Eclipfes this Year, three of the Suny and thre: of the Moan, The firlt is of the Moon, January the 4th, vifible. i The fecond is of the Sun, January the 19th invifible, 
: i The third is of the Moon, une the Zoth, invifible, The fourth is of the Sun, Fuly” the 14th, invifible. Ae fifth is of the Sun, December the gth, invifible. 

: 
j_- The fixth is of the Moon, Decenther the 23d, invitible. ; eS 

i 

— 
: 

i : Si . a, ie ‘ se ss . eae |
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| . he Ufe of the foregoing Tables of the Moon’s Age- 

it the faid Tables the one half P. ; 

| J 
e half Page contains the firlt fix Months of the i 

} 
cae ae ihe half the following fix Months 5 in the firft Colum of 

4 

ai New aa wards the Left-hand are the Months; in the fecond the ; 

Bi 
are the D3 a ee of the Moon ; in the two following, Columns ’ 

1a |. Mornip he ee Hours of the faid New, Full, and Quarters, either a 

| A erat it cpa as the Letters A and M denote, A fignifying f 

for the eet Se * At the Bottom of each Table are the Eclipfes 

"he Ule of the Tables is, readily by Infpettion, £0 © d the Day and q 

1 om of the New, Full, or Out if the tea inl 
} 

| Ee ce i , Suppofe it was defired to find the Time of New Moon, 74m " 

j ni 4: irft look for the Year 1764.00 the Top of the Leaf, which having 

found, look for Fanwary in the firt Column towards the Left-hand 3 then 

in the next Column in the fame Month is found New Moon; and in the) ae 

two following Columns 
againft New Moon ftands 3d- 10h. M- which fhews 4 

that the New-moon in January 1764 is the 3d Day at 10 o'Clock in the 

Morning. The fame Direétions ferve for the Full Moon, oF firft and 4 

Jaft Quarter. 

wy 

To find the Moon’s Age fubtraét the Day of the Change oF New Moon 4 

from the Day propofed, the Remainder is the Moon’s Age + Suppofe 

therefore it was required to find the Moon’s Age for December 27> 1764+ 

Locking in the Year 1764, the Table gives the New Moon for Déte 

to be on the twenty-fecond Day, therefore 22 being. fubtraéted from 279 

there remains 5, whereby it appears, the Moon is 5 Days old on the 27th 

of December in the Year 1764. 

‘ 

} 
Example. Suppose it were required to find the Moon’s Age 0 the if 

i of November, 1765+ 

chi 
The laft New Moon before Nov. iit was 04. r4th, but becaufe you. 

| cannot take 14 from 1, YOu mutt add 31 (the Number of Days in 08). 

1 and from the Sum 32 fabtract' 14.5 The Remainder 18 18 the Moon’s AS® 

| required. 

‘ A TIDE-TABLE 
for the Sea Coafts of Great Brie ireland 

i Norway, Holland, Flanders, France, Biscay, Showing | + se 

‘Moon makes Full Sea, xpon the Full and Change Days 

| 
Places following, rang’d in Alphabetic Order. 

4M 

A H\M|_ At Albat meric? ee
 H a 

‘ 
AD Army NNE. and SSW. onl aft and wel SE. by S, 

| 
At Amfterdam & Armen- 

At Alba 8 
09) 45 

' tiers, NE. and sw. ——|23)°° and NWe ly | | 

‘ 
At Abarwark, ENE. and 

wih 
3° 

a 

H



The Tide-Table. 33°. a B H.|M 
be a Han aa Blacktail, and | Gah See Eee a Es Bata Bec 7 Bitte or Be Cafkets and Guernfey, Seven : Then of Beachy ERIE Of 12/00 nee and at Catnefs, SE. and | Wy 
Jing, N by E, and § by W: loo 45) Atthe Cafkets, and at Ch 4710 } AtBlacknefs,in Bluet,at Bell. bernefs, SE b 8 &NW by N, | | Mle, NNE. and SSW. lo) | 20 RG A ene 79/45 Without Bluet, and at Ber= 2 in Cal Ae ie ee, her with NE by N. 8 SW by'S.loa|15|acfe Rood Sok ari Co ie River of : 3 ¥ sr el he Seah Coit of Brat] | Iyasirsie mana Gmin| | the Coaft of Bifay, and a;  Tenesithe CORT A Po ) 
Bochnaf,, NE. and ae salsa looters ae me Creyl, and at Cal- He 
At Bref, before the Bafe,the der aD eee a it River of Bourdeaux within the At D 2 PENE ie &SW by W, 03/45 Dunkirk Wage eco : ¢ Breefiund, Bloy, Mi aber Pe eae timore, ENE: and ws a 04] 30]R, ad Perligh Downs in the ee i Before Bremen, and at Black. ae A Pe eas pee 15 | wey, and in the Channel before Ke Durty NE and Se 93} 00}: 

Brurdeaus; BE. and Wee balics whut Dungervan, ENE, and iH 
Woy Key, E by S. and At Daniebes EB. and o1 30 H ) 

DYN. bg a mouth, BE. and W.1061 00 i wht Bridewaer, ESE. anghol*5 ae ee SE by E. and : 
AtBoulogne- deep, SSE& NNW a s At brat SEN. e9 08 | 

un, . 

i Condado, N, oa S 12}00 Seuss and NW by ne c | 
a theG 'Nby oD) ji in the E. and S Nery Rie N by Downs aioe Ceand ape 8 

C Without Calais, at Corpus pee | NW. ~ on 4 : Baby Point, before and at E me 
aes NNE. and SSW, — OF} 30) b, At Embden, before the Ei, } —peprteen Calais and Dover fore the Eyder, and befor’ 

C: ore Conguet,and at theNorth Encbufon, N. and eee a _ “ape, NE. and SW. —_logloo| ptjoaem™ NNE. and sswlor | °° t _ At Cork, Calais, C, Clear and pete the Baftern & W, ft. ale | in the Creek,ENE. and WSW.lo sm mess and at Engo mt ‘ At Caldy; and in the Bay of| 4 |20|SE: and Nw, "827m | | ParmartbenE, byN& W by S! 05 | 15] Oo BE Slee inna E. ay Wise DolN st fare Coaft of Flanders 
Out the Ca/kets, in th ae ae pee S Chinnesae by Seen Nee | Ay. lings N byE. anas| |°° p byw, Oy We ; 08 15 E 00145 t Before 

E



, _ SSS
 ——— 

SS 

34 
The Tide-Table. 

i \ Before the Fen, inthe Chan-\H
- M)\ He nee 

XK 

Bind NNECand egy |} rd HS 
oe 

1 ee Fauntny, NE by N | Under Hey ifland, and 2 

a“ ao irich by Si 
O71 5 Horn, NNE. and SSW 0130 . 

| it 
phone the Banks of Flan- 

Before Hartlepool, NE.
 and 

Al 
ders, NEwand SW. = = |93)9° sw. eed 

030° a 

At Flamborough 
and Bridling- 

At Hunicliff-foot, 
NE by E. 

} 

ia ton, ENE and WSW.——— 
04} 30\and SW. by Wi eee 

03)45 } 

| 
At the Fora in Pays at Fal- ‘A Hiamber EbyN: 

8 0D, 05|15 TT 

| mouths E by N. and W by S, \05)15 Before Hamborough, at Hull, 
a 

| : Between Foy and Falmouth, 
at the Elolms, and before Hum- 

f 

| 
in the Channel, and at’ Foul- 

ber’s Mouth, and Wee 0600 

| nefs, E by 8. and W by N. — (06145 At Harlem, Havre de Grace, 

I 
Before the Coaft of Frize- 

and Homehead, SE and NW. 199 00 

| 
land and the Fly, ESE. and 

At St. Helens, at Harwich, 
j 

; 
WNW. —

— 
07\30\and 

without the Banks of Har- 

GWithout the Fly, SE by E: wich, 99E= and NNW. — 2213" 

it and NW by Wea 
oB\15|) At Harwich within, 8 by E- 

} nut Frize and Fair [fey NW and Nie Ble 
Ls 

| and SE. ee oF
 00 

1 5,\12|00 

| Atthe Brith, and at the South Ac Jutlendlandos 
Nr) ete 

| | 
Foreland, SSE. and NNW..—|!

° 30| On the Weft Coal of fre loo 

i 
In Fair Ile Roads, and at the} -| \/ands NE. and SW 3 

if 
North Foreland, S by E. and In all the Havens at ot 

in 
N by NY rer more rat 11|15|South Co

att of Irelands © bY o5|#5 { 

: 
{ G 

and W by 5. cae 
/ 

| 
n the Road of Gibralter, a 

: 
{12102 

| | Graveling,and PeroreCberburgs 
Kentifn Knee N. and 100 

| 
5 

+s, NE. and sw.—|93 

| Nand Sde—
or 12}00| At Kelliers) Wee

 ac WSW. 043° 

if 
Before Goeree, at Guernfey, 

At King/ter ec
 ge WNW. 07|3° 

li 
and at Gravefend, NNE. and At Kilduy™ “or aNw. | 00 

i BSW no
o o1|30| At Keldives : a i 

| 
At Groin, at Gafeoign and 

: 
th | 12 00 

a the Coult of Galiciay NE. and A Leith Nom aaa 

| 
CW 

oo hs o3\oo| At Liftarts yp |DB 15 

| 
Between @uern/ey & Cafkets\ SW by S| hig and: SW 0309 

| / SE, and NW. ——— 
090° At Londons Londe), and be- 

' 
Thwart of Guernfey 0 the ae EB by and WY. } 

| 
Channel, SE by S, and NW. 

fore. LYN 7 mee 05)}5 

PEN ee ene
 ogl45\by Ss yalk-Th ¢ Lon 

py, t¥! ; 
7 P At Lynn Half-Tide 

Z 06} 

| 
In the Chamber and Goereer 

E th ues Welt — 

| 
end, S by Es and N by We = 11 [15 dey, Halt "spy 5 and W by 

i 
H 

Ae Lyn Ey 
ob 

| 
Before the Hever, “before 

N. oor 
At 

i} 
;



The-Tide-Tables. * oe Wl 
At the Lizard by the Land, |H.|M| Between theNaze and /Var- lH M i 

ESE; and WNW. ————— |o7|30| beadof Lower, SbyE& NbyW.\11 {15 
At Lambay, SE. by E. and Oo | | 

NW by W.——————— 0815 At:Orkne/s, NE and SW.— (03 90. 
At Leoffaff, and thwart of it At Orkney, SE and NW.— jog |9° 

without the Banks, SE by S. At Orfordne/s, SE by S. and 
and NW-by N, ———-— |o9|45|NW by N. —-_—-——-~— |09/45 
InLeoftaff- Road and at Long- At Orfordne/s, without the 

fand-head, SSE. and NNW.— |10} 30| Banks, and between Orfordand { 
M. Orwell Waves, SSE. & NNW .}10} 3° | 

Within the AZaes, at Maldon, At Orfardnefi, within the ; | 
N by E. and § by Ws——-— ]00}45|Sands, S by E. ind N by W. |11}15 | 

Before the Mdaes, NNE. and At Offend, N and S. ——]12]00 | 
SSW. -——-+--—- ———-——_ ]01]30 P r | 

At the A@zes, and before St. At Port/mouth . Half- Tide, 
Matthew's Point, NEby E. and N by W.and S by E.——Jir] 15 
SW by W. ———-————— |03}45]_ At the Pens, Porthus, and 

In Moufebole, at St. AZai- Potéiu, NE and SWy;e4 03/00 

thew’s, and within AZount’s- bay, On the Coaft of Portugal, | 
ENE. and WSW. ——— — |04/30|NE by E. and SW by \W,, — 03145 | 

In Milford, at Moonlefs, at St. In Plymouth, and before St. i 
Maloes, Eby N. and W by S.}05}15| Paui’s, Eby N..and W by S.}05}15 

Between Moufehole and Fal- At St. Paut’s, in the Haven, 
mouth, and in Milford- Haven; E and. Wie Bla 
ESE. and WNW, .————|07\30| Before Podeffemeck, E by §, 

In St. Magnes Sound, and at} -- and W by N. ——-—-_—_|o6|4¢ 
Magnes Caftle, SE. by E. and Thwart of Plymouth, ESE. 
NW by W...§ —-———— |08)15jand WNW, ——2 07| 3¢ 

At the fle of Man,SE &NW |og|oo}. At the Race of Portland, SE 
Before Maregate, S by E. and and NW, ——————-_}¢9|00 

N by W. ———————]1115 Q : ; 
Nene | At Queenborough, N. and S.}12|00 

AtNew portHalf-tide, N & S| 12/00 R < : } 
At the Weft-endof the Nore, AtRochefter,N byE & SbyW |ool45 

N by E. and § by W.—— Joo]45| At Ramkins, NNE. & SSW.|o1 30 
«Before the River of Nantz,| © At RotterdaminRobin- Hoot} |* 
NEgand:SWa— —— — — 03/00] Bay, and from the Race to the , 

AtNewra/tle, EbyN&W byS. |o5) 15| Pole-head, NE. and SW. ——|63' 60 4 
Before St. Nicholas, E by S. At Ronen, and before Rachel, ; 

and W by N. —_————- lo6|45NE by E. and SW by W. —lo3 45 ‘ 
At the Needles, at the Ifle of | . | InRamfey, E byN &W byS. Josirs | 

Wight, SE by E. & NW by W. |o8|15 s 
All the Coaft of Normandy, In the Sleeve, between Ufhant 

and Picardy, SSE, and NNW. |10 3o]and Scilly, at the Shoe, at the 4 
. Pee Spits
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< hh Spits, at Southampton, and along\H{M || ‘In the Vourd, at the Bays|H.\M 
. the Swin, North and South | 12|o0 | within Uant, ENE & WSW. |04|30 

, Upon the Coalt of Spain,and Without Ufhant, E and W.|06/00 
| in Shetland, NEJand SW. —}93\00| ~ St. Valery, SSE.& NNW- |10 30 

a AtScilly,theSound, Scarborough Ww 
mit & atStaples,N EbyE&SW by W 3)45| At Winchelfia, N by-E. and 

F At Seven Ifles, without the S by W. ————-———— 09. 45 
a Haven, in the Broad Sound; At the Weilings, and from 

1 ENE. and WSW, —~——|04|40|the Wedt-end of the Wight, 
> At the Mouthof Severnbetween NNE. and SSW,—————|01 30 
: Scilly & the Lizard,at the Spurn Before the W2ilings, NE by 

and Stockton,E byN. &W. by S.}05 15 |N. and SW. by S——-———|02|15 
E Without Scilly, in theChan- At Whitly, NE. and SW-}03}00 
j nel, and at Saleomb, E.and W.|06!o9| In the Sea of Wales, and Se- 

At Sedmouth,and at theStart, vern, ENEvand WSW. —— 04130 
Bs E by S.and W-by N. ———] 06 45 In Wales, E by N & W by S:|05} 15 
bY ; OF the Start in theChannel, At Wells, at Weymouth, and 
= ESE. and WNW, ————| 07 30 \at Waterford, E. and W.— |o6}00 
g Within the Seize,and before At Weymouth Key, E by S. 
bY Shelbergh, at7 Clifts, SE&NW.|09|00 land W by Ne —————— |06|45 

f by At Shoran,SE by § & NWbyN }09 45| Atthe Nefe,by Vieringhen,at 

eh At Stine-head, SSE. & NNW .| 10}30:| I¥interton, ESE. and wWNw. 07/30 

| ae Thwart of the HMle of W val, 
Ei Within Tervere, N by E.& in the Channel, all-within i 

@ S by W, ———-———-—_ ] 90/45 | Ifle of Wight, between 5 a 

P Before Tervere, before the of Wight, and Brey ew o8h1§ 
z River of Thames, and at Tin- thore, SEby E. & Ne De a 

a mouth, NNE. and SSE. ——}01 30| 'ArtheE. end of t ue fap 

| Ri Before the Tes andTinmouth, | and on Wieringhen eaees cg|oo 
ae before the Bay of Tinmouth, and NW. aia S 
aa NE. and SW. ——--—_—- 03 00 p, NNE. & 
: i} At the Cliffs off the Texel, | @ uate Yarmauth, EE lox}oo 

1 ENE, and WSW. ————|94 30|SSW. ——-—_— : 
i In Torbay, and, before the} — | At Youghal, ENE. and W. 04] 3° 
| Texel, E. and W. ————|06 00|Sw. Seq SE by E. and Wi In the Reta the Texel, eo es Rea tae Pie Bes 

ESE. and a } a Yar- 
i At Torgen, SE. by S.and| | In Tarninith Roast ace 10} 30 

Hy NW by N. —-—-—— ae mouth Haven, SSE- 
i} | 

iH Before ay Nw and §,[12 0°} On the Gaal, of Balint or} 3° 
| At Ufe, NE. and §.W—-- |03 0°] NNE: and $8 rb fea NEKSW-|03 00 

| Between Ujhant, and, the}, In the Zuri ee HE | 

Main, NE byE . & SW by W.|03|49 i 3 
i \



= == = 

ee 
— 

a 
SSS ; 

The Ufe of the Tide-Table. 37 i 
T HE foregoing Table thews the Time of Full Sea at the feveral Places | | therein contained, upon the Full and Change Days of the Moon, i which for more ready Ufe it is put in Alphabetic Order. i Lxample, Admit the Time of Full Sea at London, upon the Full and | Change Days, be required. 
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= T fhall here add a Table of the Moon’s Southing to every Day of her Age. 
| Mow) Time The Up of the TABLE, Age. .H. M. 
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3——18, 2——24) 
ee Sele | 5—29 — Example. 
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7—21' 536] required’ & 9 Day t Southing 
8—23 6——24 3 the firft Coliimn under the ‘Title. Mobi’, 9-—24 7-32! Age ftands 93. over againft it in. the laf Cou j 
£O—-2.518—— 00} Jumons is 7 Hours 12 Minutes, ‘the Time of the T1——26 8—— 48 Southing required. mith 9—36 Note alfo, The fame Southing ferves for 24 ¥3>—28 10-——-24| Days: o/d' which ferves for 9 Days, as the Table 34>—~29 11-12]. thews; only obferve that if the Moon be under 15 1 \15—~30 12 Days old,. her Southing is in the Afternoon, but 

| if above that Age, then in the Morning. : i: 
Thus 
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A TABLE of the Variation of the Sun’s Declination to every : 

15 Degrees of Longitude, from the Meridian of London. d 

[es eS cies oa os a ee ee 
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ee eee 
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) Explanation of the Calendar. 53 id 
N every Pa is. ; vs the Day of the Month, | 

ge there is ry Columns, the fre fhews the Day o 
| | 

. | the fecond the Day of the Week, expreffed by the Letters, A,B,C, aa 
iy 

the third the Southing of fevéral Stars at Midnight, at which Time the fai 
| 

Stars may (in the Abfenee of the Moon, and Weather Permitting) be ob- 
WW 

fetved, thereby to find the Latitude; in the famne Column is given the Time 

of Sun-tifing, (and by fubtraGting the Time of rifing from 12 Hours, gives 
| 

the time Of fetting) the ej he following Columis thew the Sun’s Place 
4 

_ 2nd Declination for Leap- Year, Firft, Second, and Third, according to 
/ 

; heir Telbective Titles, 

eee 

im For the More ready knowing of Leap-Year, the following Table is in- 
/ 

Pats where it is found by Infpe€tion, and then follow the Firft, Second, 
; 

p *8d Thirg Yeats after Leap-Year. 

H 
t 

Leap- Fir “| Seéona Third 
b 

Year, Year, Year, | Year. @ 
1760 1761 1762 1763 

AW 

L 
1764 1765 | 1766 1767 

iW 

; 
1768 1769 | 1770 1771 

; 

f 
1772 1773} 1974 1775 } 1778 | 1777 | a998 1779 

i, 
1780 1781 1782 1783 

; 
1784 1785 1786 1787 

; 
1788 1789 _1790 1791 

aM 

, 7 eth CALEND Aw 
. ° fi 

. 

5 come, tance ea the Week of Month for any Time paft, or to 
i Pi, Find the Doininical Letter fot the Yeat, then Proceed a8 follows. 

/ a Sample y. Suppofe it ig Fequired to fing what Day of the Month 

i oe be the third Wednefay in March, 1763. i by tne found the Dominicay Letter by the Dire@tions in Page 22, or “. 

it count B ee Page 39) t0 be BS turn to the Month of March, and’ ac. 

; Wass OF Sunday, tired the Letter is for Wednefilay, and the Third 

ee a 's the 16th of March, Which was Tequired. 
me oni ee Voor Ye Day of the Week will the fecond of September be ; 

Thi fant 

. 

firkt Lewes being Leap-Year has two Dominical Letters, E and D; the 

bruary 5 the | @ Le > ferving from the firg Of Fanuary to the End of Fe. 

tien ets ooking"? bate e feaes from ao ee on en : 

which 
5S ag 

Cond o: eptember, ¢ ere ftands 

| *Prefents Wednefday, the Day of the Week required, Reis 

it 

To 

t 

| 

} 

i 
‘3 

e 
1 | 

|



. 54 The Explanation of the Calendar, and Uje ~ ; 

: To find the Sun’s Place aad Declination by the Calendar. 

] Example 3. Suppofe the Sun’s Place and Declination be required on s 

| the 1cth of January, 1764, being Leap-¥ ear. 

/ In the Month of Fanuary in the firft Column look the Day of the | 

i Month, over againft which, under Leap-Year ftands 19.5?» that is, the | 

| Sun’s Place is in igdeg. 52,min. of Capricarnus : In the next Co'umn under 

| the faid Year ftands 22.01, under the Tit'e South, which fhews the Decli- 

nation to be 22deg. Of min. Southerly 5 and this alfo will practically ferve 

for the Year 1768, for the faid roth of ‘fanuary, being Leap- Year. 

Example 2. Suppofe the Sun’s Place and Declination is required on the 

roth of March, 1766, being the fecond after Leap-Year. 

; In the Month of March, in the firft Column find the Day of the { 

Month, over-againft which, under Second Year, ftands 19-57 which fhews 

the Sun’s Place to be in 19 deg. 57 min, of Pifcess and in the next Columa 

of under Second Year, ftands 03 59> which fhews the Declination to be 03¢- 

|| sqm. Southerly, which was required. 

Although it is common to take the Declination 4s it is in the Calendar, 

1 yet if the Difference of Longitude be confiderable from Landon, it is TE 

| 
quifite the Declination fhould be corrected, becaufe in the Calendar It is 

ia 
calculated for the Meridian of London, for which End the Table of the Va- 

| riation of the Sun's Declination to every 15 Degrees of Longitude from 
the 

FE 
Meridian of London, immediately following the Calendar, is added 3 the 

tr Ufe and Explanation whereof follows. 

{ 
1X the firft Column of this Table is the daily Variation, which is found 

i | 
by fubcraéting the Declination of the given Day of the Month foun 

fl 
in the Calendar, from the Declination for the Day following: oF contrarily 

| this from that, that is, the leffer from the greater, and the Difference y: 

HP 
the daily Variation: In the Head of the other Columns are Degrees o 

i 
Longitude from London, either Eafterly or Wefterly, and in thofe Columns 

ig 
under the refpective deg of Longitude, are the Minutes of the Declination, 

i’ 
anfwerable to the daily Variation: As fuppofe the daily Variation hit j 

ie | 
10 min. and the D,fference of Longitude go.deg. againft 1010 ep ie 

He 
Column, and under go deg. at the Head of the Table, ftands 2 Minute: 

| 
anfwering thercuntos and are to be ufed as follows: 

en 

i 
The Ufe of the Table of the Variation of the Sun's Declination 

| 
The Rule. hee If the Difference of Longitude be Wel

ter, 2) 

i 
Declination increafing, the Variation found in this Table mutt be ia 

a 
to the Declination 

found in the a 
but if the Declinatio 

| 
creafing, it mutt be fubtracted therefrom. 

2 gh 

- 
Secondly, If the Difference of Longitude be 

Ealterl/+ a oe Dee 

tion increafing, ne Nanator A 
muft be ™ 32 Sig } 

: 
Declination decreafing, it mu! e added. 

2 0 

4 
Example 1- April the 19th, 1764, being at sen the ac 

| Longitude from the Meridian of Londat, 99 degrecs 
“Decl: 

4
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is if a ry 
i oY the Table o * at Se niee 

B® Dedination ; f Variation of the Sun’s dD th " ; Da Nation in the Calendar tob ecu nation, ; | 

aoe the Declination is: 11 deo. a5 tt deg. 27 min, North ; 53 (fF “mation from the- 2: 47 min. therefore fj Reece and the 20th +S FY 
Tacreafe: Then in seer the Remainder js 20 ae the lefler De- ; 
Pe (which becaufe th aule under go deg. and ae which is the daily | 

rhe increafing) Se ai Longitude is Wey 20, flands 
‘ch makes th 5 ~- D€ added to elterly, and th : 

fot zhe Difference of Lesaaaton 11 deg. ae we ane before fous | und in the Tab] Htude in this Car eevortns : | 

Tee cally deepen been fubtadted, been Fafterly, the 5 min | 
‘€rving wh, 2 Whether th . = : : 

fe ert be gene ean for be Dep Ae or dere \ 
xample 2, » then it increafes. 1,1 fOllowing be prerr 2 Ph 

Longitu 4 Fanuary the ales 5 but if lefs 8 de greater or 4 s. situte from Z. 25th, 176 be cls, then it d if 
Calendar to b adam, 129 de, wi, 3 fing at Se.  Gecreafes, | 

é $ 2 18 8: Wefterly: Tf a, the Diff. 
B33 therefore ae the South, and site Declination in th ; | 

min. which j a e lef t von e@ | 

e Weane 15 hang meee is in aerate the Differ, g deg, ) 
efterly, and h 'n. (which be, 1s Table und ce is | 

Makes the tr the Declination d Caufe the Differ, SF 120 deg, | 
/ Longitude haa 5 Declinatio Screafing) mutt be que oe Longitude ; Bitude had been E: N 18 deo, 53 mi uft be fubtraGed Situde 

/ Thek The Ufe of Tans, the smee maak oe If the Differs which || 

gitud : pngwledge of the Sin’ Dettination to find th ee added Siacce OF F } tude, is n’s tery e Lati, ji 5, : reat Ir eclinat Latitude. | aie ‘actidian Algeade at Sea, for tonne ae, and in any L | 
Ship is therarant or Crof-fa oy called the z the Complement af 

ns 3 I - f | 
Rul I Ie to Perform whic 's found the Lati nith Diftance) tak s Pet 

tons Koepetae ich take th ‘Atitude of ¢ aKen 7a 

, Tah North, then tears the Meridian orn Rules, he Place the \ 

Exempiz titede is the Latj <clination added ¢ : h South, and the Dect; | 

found ic mee ofe at Seen North. mie Complement of the y idianj able j > the roth ; ie 
i Soom 2 = South Si Cait min, Noreen 764, the Declinati | 

( €Z. 10 mi “Ment of the 7. nw com ton | 
Compleme min. What j the Meridia, es to the Me. | , Prement of th, lat is the Lati n Altitude b 

Tatton of the gactiian Altitude io 23 oe | 
titud —_ 10 } 

nent 2. If the Savane Place js es 08 14 an , / 

the Deco then fubtraé eee the Meridian naeyyet, 24 Nona | 
} Plemeng ost" the Remai ‘; Complement of h © North, and hath | 

therefrom an nrade exceed th the Latitude, Netridian Alrite Exams} the Remai ~ © Declination ptt: But if a ; 
eT S. mainder is the y... tion, fubgr. if the Com- H 

eoenin Nowy Phe Gat Sets May ao, gates, South, Declination 
Wha we With 2 Qy a COMES to the Me the Declination bei ; 

1 the Latitude of iit 8 Sun’s Zenieh Gia” in the None 2° deg. ae 
i Sf the Place 7 © “*Hth Diftance ig 1g grt and by | 
, “B42 min,, | Sun's id
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50 The Ufe of the Table of the Sun's Declination. 

Sun’s Deelination is. ———-——-
 7 nod. : ogm. North 

The Sun’s Zenith Diftaace-—_
————_- 18d. : 42m. North 

The Latitude fee cae 
eee aeons w

aa] 727m. North 

; Example 2. At Sea, Fune roth, 176s, the Sun’s Declination by the 

Table is 23 deg. 5 min. North, the Complement of the Meridian Al- 

eater OF ee is 33 dég. ro min. the Sun comes to the Meridian 

in e orth. 

Complement of the Sun’s Meridian Altitude is ——- 33d. : 10m. North 

~ §$un’s Declination. ——-—--
——_-—__ 23d. : o5m. North 

The Latitude Fee ae a i 
aa South 

Rule 3. If the Sun comes to the Meridian in the North, and hath South 

Declination, the Declination added to the Complement of the Altitude 

is the Latitude, South. 

Example 3. At Sea, Fanuary 2gth, 1764, the Sun comes to the Me- 

ridian in the North, the Complement of the Meridian Altitude is 22. 

s > Io. min. What is the Latitude ? 

; Complement of the Sun’s Meridian Altitude is —— 22d. : 10m. North 

Sun’s Declination is. ———————__
_ = 17. : gm, South 

‘The Latitude 
re eee god. = 09m. South 

P Rule 4. If the Sun comes to the Meridian in the South, and hath South 

_ Declination, fubtra& the Complement of the Meridian Altitude from the 

Declination, the Remainder is the Latitude South : But if the Complement 

of the Meridian Altitude exceeds the Declination, fubtraét the Declination j 

therefrom, the Remainder is the Latitude, North. 
px 

Example 1. AtSea, January 1M, 1764, the Sun cometh to the Meridia 

in the South: The Complement of the Altitude is 10 deg. 36 min Wha' 

is the Latitude? 
i 

; Sun’s Declination 
ot 23d. + 03m pout 

Complement of Meridian Altitude <—= 77 rod. : 36m: oat 

Latitude of the Place ie ee a ee 12d. = 27m Sor 

Example 2. At Sea, February 18th, ¥762s the Sun cometh to the a 

dian in the South, the Complement of the Meridian Altitude 1s 25 o¢8s 

20 min. What is the Latitude? 
South 

~ Complement. of the Sun’s Meridian Altitude —~— 25d. = nore South 

Sun’s ler atc i Teac 
Nott f 

Latitude 
eee eT

 134. ad) and has 

Rule 5. If the Star be in the Zenith (that >. right over Sede either 

either North or South Declination, una Declination 18 the Latte 

} North or South, 4 reeable to the Name: : Meri- 

Rule 6. If the Sun hath no Declination; 
the Complement of 

oa the 

dian Altitude, is the Latitude, and is North oF South, ae 4 

>. Ship.is. to. the Nerthward or Southward of the Sut 
ae 

‘ ‘
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| A Table of the Sun’s Right Afcenfion. Lf 
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[side es <e 
- ATABLE fhewing the Right Afcenfion, Declination, ] and Magnitude of the Principal Fixed Stars. {| 

: 
=| Right {| Dechi- HI] ’ Names of the Stars. . @ | Afcen. | nation “7 ; 
= {/h. m.] dd, m ! : 

Sere (Geko Mig k cae : END of Pegafus’s Wing, Algenib ———_.| 2 |00 o1]13 soN | : Pole Star ——— 2 |00 44/88 ooN i Girdle of Andromeda wm | 5, | 00 56) 34 19N 1 Bright Star in Aries ——*~ | Jor 53,)22 18N J : Medufa’s Head, Algol] —___. | 3 | 62 52]40 ooN Wd : Bright Shel BEF [Cilg mr at 2 103 07/48 s8N | ; Aldebaran, or Bull's Eye ———~___ | ¢ |04 22/16 ‘oo N i Capella, or the Goat ——_____ |g 04 59/45 43 N ql ; Bright Fast of Oricn, Riged ——__.___-_} ; 05 02/08 30S } P Middle Star in Orion’s Belt-——- 3 {05 23]01 23S 3 : Orion's Right Shoulder. =.=] 05 41107: 20N | Auriga’s Right Shoulder ————_______ 2 [05: 40144 54N ~ | : Bright Foot of: Gemini... 2 |06 23/16 35N } Syrius, or the Great Dog ————.-____| ; |06 34/16 235 ‘ Be ; Cafior, or Northermo Tavin Tee | 2.) 97 18) 92) 24 N : Procyon, or the Little Dig ———— as Sy 07 «264/05 stN is ’ Pollux, or Scathermof! Tain ——._____.| 3 07 29/28 36N : ; Hydra’s Heari——— 1 |09 14}07 36S i Lyon's Heart, or: Regulus | 09° 54/13, 10N 7 The Lower of the Pointers ——_—--__ 2) {10° 45/57 42N } . The Upper of the Pointers ——__—.__ 2 |10 47/63 03N : > Lyon's Tail, Deneb ———_——_-.___}" | yy 35115 5ON : Upper of the tao laf ind of the Great Bear! 2 |12 01|58 23N : Laft but tavo in the Great Bear's Tail——_—___| 2 | 12 41/57 18N a Dirge s SPIRE ae ee ED 1..]13 {10/09 53S a Lap but one in the Great BearsTail SS ig 12 [56S | ua in the Great Bear’s Tai] ——__ =| 3 13° 35/50 33N “9 OPEB UT $e 1} 14)02) 20) 28 i 4 South Ballance 2 8 35}45 O14 $ Foremof Guard ee 2 | 45149 178 ON Brightef of the Crown. ———— | 3 1s 22/27 34N | Brighteft in the Serpents Neck ——_._____. 2)15 30/07 -13N a Antares, the Scorpion’s Heart. ———___.__ I 10, 12125 552;S Head of Hercules ———_.— 3 |17 01/14 42N J ie Ophinous, or Serpent's Hepd——_> 3/17 21) 42 46'N at » ; Dre, or the Harp —————— | 5G 38 34-N I : Pilon ee oo] 3 tg 19) 27 29N 4) E Eres or Eagle's Heart —mm————————— | 3 : 19 ] 08 14.N A 
ie : Hz Swan's ae 
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60 A Table of the Fixed Stars. 
Swan's Tail ——————_~ ——_ 2 20 30 4 25 N 

} Mouth of Pegafus ——-——_—_-——. | 3 2r on ‘ ze N 

Fomelbaut —---———-—__—_—__ | 1 22 41 | 30 548 % 
} Marchat, or Pegafus’s Wing ——— | 2 22 49 |13 53 N 
i Scheat, or Pegafus’s Leg ———-—— 2 22 48 |26 45 N 

Cepbeus’s Knee —————-——-——._ | 3 23 20 |76 7 N : 
| Andromeda’s Head ——-—_—-_—_. | 2 23 52 '27 43 N f 

The Explanation and Ufe of the Table of the Sun’s-Right- 

ta Afcenfion, and of the Table of the Star's Right Afcenfion 
2) and Declination. ; 

EL I N the Table of the Sun’s Right Afcenfion, the firft Page contains the 
ih firft fix Months of the Year; the next Page the other fix Months; at 

a tke Head of the Table are the Months; in the firft Column towards the 

Fi Left-hand are the Days of the Month, and in the oppofite Column is. the 
Right Afcenfion in Hours and Minutes. 

In the Table of the Fixed Stars, there are four Columns; in the firlt 

4 towards the Left-hand, are the Names of the Stars; in the fecond, the Star’s 

ai Magnitude; in the third, the Right Afcenfion in Hours and Minutes ; in the 

Ht fourth, their Declination in Degrees and Minutes, North or South. 

; Firft, To find the Time of a Star’s coming upon the Meridian. 

| E The Rule, Look the Right Afcenfion of the Sun and Star, and fubtra &t 

BE the Right Afcenfion of the Sun from the Right Afcenfion of the Stars, but 

AE if the Star’s Right Afcenfion be lefs than the Sun’s, add thereto 24 Hours, 
: ‘ and then fubtraét; the Remainder after Subtraction, is.the Time of the 

| Star’s coming upon the Meridian from Noon ; but if the Remainder ex- | 

i ceed 12 Hours, fubtraét-12 Hours therefrom, and then the Remainder is 

| the Time from Midnight. 4 - 
H Example 1. Suppofe the Time that Fomelhaut comes upon the Meridian 
i on the 2ift of Odober is required. ; 4 

et I find in the Table that Star’s Right Afcenfion to b> 22 Hours 41 mine . 

I and the Sun’s to be 13 Hours 44 min. which fubtracted from the Star’s Right . 

| ; Afcenfion, leaves 8 Hours 57 min, the Time of the Star’s coming upon 

| the Meridian, Afternoon. 
Example 2. Suppofe the Time that the Bull's Eye comes upon the Me- 

ridian on the 26th of Oéober was required. 
E Tfind the Star’s Right A{cenfion to be 4 Hours 22 min. the Sun’s 14 ou 

i 3 min. Now becaufe the Sun’s Right Afcenfion is more than the Stars, a¢ 

Ht to the Star’s Right Afcenfion 24 Hours, which makes 28 Hours 22 ae 

| from which fubtracting the Sun’s Right Afcenfion 14 Hours 3 at picrs : 
\" remains 14 Hours 19 min. from which fubtracting 12 Hours, there ie y 
i mains 2 Hours 19 min. which is the Time of the Star's Southing. after 
| r Midnight, as was required. - the : | 

| Secondly, The Time being given, to find what Star will come to 4 

| Meridian about the fame Time? 

; | 
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_ The Ue of the Table Pot i 

The Rule. To the Sun’s Right Afcenfion, add the Time from Boots - 
which the Star’s coming to the Meridian is defired ; the Sum is the ight | 

? Afcenfion of the Star that will come to the Meridian at that Time; wit 

which enter the Table of the Star’s Right Afcenfion and Declination, where 
: look what Star’s Right Afcenfion agrees with the Right Afcenfion before dij 

Mane, or neareft thereto, and that is the Star fought for. ‘ | 

Example. Suppofe April the 7th, I defire to know what Star will come | 

upon the Meridian about 8 at Night. 4 N. 48 
. The Sun’s Right Afcenfion is 1 hour 5 Minutes ; me Time from een i | 

is 8 Hours, which added to the Sun’s Right Afcenfion, makes 9 ake | 
5 Minutes; the neareft in the Table is Hydra’s-Heart, whofe Right { 
Atcenfion is g Hours 14 Minutes, and therefore Souths at 8 Hours 9 Mi- : 
nutes nearly, and fo in others, 4 

Directions for Obferving the Stars, to find the Latitude of the Place: f 
; Having before fhewn how to find the Time of the Star’s coming to the ‘aa 

Meridians T fhall now fhew by the Stars Altitude how to find the ee oh 

Note, In North Latitude, thofe Stars whofe North Declination excee 3 

the Complement of that Latitude may be obferved under the Pole, and the ‘9 

, ame may be performed by the Southern Stars in South Latitude. - 4 

Particular Direétions for finding the Latitude, by the Meridian Altitude of 
‘ the fixed Stars. dl : 

Rule 1. If the Star comes to the Meridian in the South, and hath North ay 
Declination the Complement of ‘the Meridian Altitude or Zenith Diftance, 4 

(by Obfervation) added to the Declination of the Star, found in Suceabe 4 Of the Star's Right A{cenfion and Declination, gives the Latitude North. | 

| Example. On the tft of Fanuary, being at Sea, I find by the foregoing ’ | | 
i Dire&ions, that the Lyon’s-Heart comes to the Meridian in the South, at A 

4 1 Hour 39 min. after Midnight; the Meridian Altitude by Obfervation i 
was 63 Degrees; which fubtraéted from go deg. there remains 27 deg. if 

the Complement of the Altitude ; to which adding 13/ deg. 10 min. the Hi i ; Declination of the Star North, gives 40 deg. ro min. the Latitude of HY 

; the Place North, which was required. ji 
| Rule 2. If a Star comes to the Meridian in the South, and hath South | 

f Declination, fubtra& the Declination from the Complement of the Alti- 1 

} tude, and the Remainder is the Latitude North : But if the Declination ; 

/ -exceed the Complement of the Altitude, fubtract the Complement of the : 
Altitude therefrom, and the Remainder is the Latitude South. * 

i h Example 1, Suppofe on the 21ft of Fuly, being at Sea, the Star Fomel- : 

nee cometh to the Meridian in the South, at 2 Hours 38m. after Midnight, ai 
g e Merid, Alt. 35 deg. 50 min. the Comp. whereof is 54 deg. 10 min. the i 
tar’s Declination is 30 deg. 54 min. South, which fubtraéted from the : 

Complement of the Ait, leaves'23d. 16m. which is the Latitude North. / 
: Example at 

f 

| } 
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62 ; Obfervations by the Stars: 
Example 2. Suppofe on the’ 1ft of Fuly, being at Sea, the Scerpion’s 

| Heart comes to the Meridian in the South at g Hours 31 min. at Night, the 
: . - Complement of the Altitude is 5 deg. 27min. the Declination 25 deg: “ 

i. 52 min. South, from which fubtraGting the Complement of the Altitude, 
there remains 20 deg. 25 min. which is the Latitude South. 

= Rule 3. If a Star comes to the Meridian in the North, above the Pole; 
and hath North Declination, fubtra& the Declination from the Comple- 

. ment of the Altitude, the Remainder is. the Latitude South : But ‘if the 
F Declination exceeds ‘the Complement ‘of the Altitude, fubtra&t the Com- 

‘ plement of the Altitude therefrom, the Remainder is the Latitude North. 
; _. Example x: On the 22d of Fune the brighe/t in the Harp ‘comes to the 
i EB Meridian in the North at 22 min. after Midnight, the Complement of 
ia the Altitude is 79 deg. from which fubtraéting the Declination, which 
a. is 38 deg. 34 min.-North, there remains 40 deg. 26 min. which is the 

iE * _ Latitude South. 2 
is , Example 2. On the:22d of September, Andromeda’s-Head comes to the 
= Meridian in the North at a1 hours 54 minutes at Night, the Complement 
pr of the Altitude is 7 deg. 10 min. which fubtraéted from the Declination 

, ——-. 27.deg. 43 min. gives 20 deg. 33 min. which is the Latitude North. 
| a Rule 4. Ifa Star comes to the Meridian in the North, and bath South 
) - © © Declination, the Complement of the Altitude added to the Declination 
) °° — “gives the Latitude South. 
es." Example. On the 23d of December, (Syrius or the great Dog's Mouth) 

i comes to the Meridian in the North at 26 Minutes after Midnight, the 

i. ‘Complement of the Altitude is 30 deg. to which adding 16 deg. 23 min. 
i - the Declination South, gives 46deg. 23 min. the Latitude South: 

3 Rule 5. If a Star comes to the Meridian, under the Pole, then add the 

Hl Complement of the Declination to the Meridian Altitude, the Sum 1s the 

| Latitude either North or South, according to theStar’s Declination. 

ie Example, On the 21f of March, the Pole Star comes to the Meridian 

ie under the Pole at 41 min. after Midnight, the Meridian Altitude 44 deg. 
) ~ 30 min. the Complement of the Declination 2 deg. © min. which added 
i} ck together, gives 46.deg, 30 min. which is the Latitude, North. ‘ 

i ‘Rule 6. If a Star be in the Zenith, the Declination is the Latitude, 

|| 7 _ either North or South, according to the Declination of the Star. r 

We Rule 7. If the Star has no Declination, the Complement of the Meri- 
N dian Altitude is the Latitude of the Place either North or South, according 

ii __ +as the Staris ete to the Northward or Sawase bs Obferver- 
if, : Defcription and Ufe of the Sea-Quadrant. 3 | 

| TH Is ieee of three qarcs and two Arches, the eae | 
ee Vane, which in Obferving, refpeéts the Horizon, as at A; the . jade j 

\\ a Vane, fo called becanfe of its giving the Shadow. upon the Horizon Vanty | 
ie ‘in Time of Obfervation, as at B; befides this Shade Vane, there ts ich i 
i , ther now in Ufe, having a Convex Glafs properly fixed therein, w se I 
We throws a lucid Point upon the Line of Direétion in the Horizon Vanes : ag ne 
| . aes } 

I E rs { | 
. 3 iy



| The Defeription and Ufe of the Sea-Quadrant. 63. 
\ is of great Service in gloomy Weather, when the Rays of the Sun are tuo ) Weak to produce a diftinét Shadow, by the former ; (But the only Inftru- ? ment for this purpofe,” and far fuperior to any other row in Practice, is bs BADLEY?S Quadrant i} Laftly, the Sight Vane, which in Time of Ob. fervation is placed at the Eye, through which the Shadow (or lucid Point) and Horizon are feen, asat C: ‘The leffer of the Arches mark’d with de, _ Is called the Sixty-Arch, becaufe it contains 60 (or more commonly of late x 65) Degrees : In Time of Obfervation the Shade Vane is placed upon | this Arch always to an even Degtee ; itis numbered from the upper end | ate, di owawards tod, with 5, 10, 1 5, 20, Se. The bigger Arch marked 2 with g F, is called the Thirty-Arch, becaufe-it cohtains 30 (or rather 25) 3 | Degrees, and is divided into Degrees and Minutes, J 3 
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t Ty; : : 2S ae ; a aU of this Inftrument is to take the Sun’s Meridian Altitude, ee aan Pat - pate in ie manner. following, 
. oS ae | atthe Horizon Vane upon th 

a iy . Vane upon the Sixty (or lefler BEE ge De = as f ee oe s di Complement of the Altitude by 15 or 20d Se cet eae bean Th Thirty-Arch: The Vanes bein as fat 3 and Os Sieh Vane oe ; 4 | being turned to the Sun, and the Sight Var ee eS noe it | 
| the fig Sight Vane at aoa = F ane placed to the Eye, look thro 3 : | Vane (or lucid Point ; € shadow of the upper Edge of the Shade | | the Slit in th: Hot an the Glafs Vane) to fall upon the upper Part of : } srawn a black Line ot Line “oF Din Sian Cee Pos see eS 

_ Horizon seek thasihe Goes ection ; and if at the fame ‘Time the _ HE the Sun’ _the faid Slit in the Horizon Vane, you have then 4 \ Un’s prefent Altitude. Zeni f ean i / 
ftead of ; > OF Zenith Diftance ; but if the Sea appeat. in- ti eae Of the Horizon, then flide the Sight Vane 1 towards F ; ifthe Sk ; “ppear inftead of the Horizon, then flig he, ht Va a idiletighe ear 

| the Hotizon appear thro’ sh 0 b#ide the Sight Vane a little higher uonil / F t tl ¢ forizon Vane; But to obtain the Meridian ~ i 
Altitude i}
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} een OF The Ufe of the Quadrant and Fore-ftaff. — 

Altitude, (which is the greateft Altitude the Sun will have that Day, atid is 

the Thing ufed to find the Latitude,) continue obferving, and as the Sun, 

q rifes, the Sea will-appear through the Horizon Vane ; then mutt.the Sight z 

} Vane be removed lower 5 And thus continue obferving, as often as may 

1 be convenient till the Sun be at the higheft, which js the Meridian Alti- 4 

i tude : When the Sun begins to fall, the Sky will appear inftead of the | 

Hs Horizon, and then iv’s Time to give over obferving for that Day : Ha- 

} ving thus done, add the Degrees upon the Sixty Arch to the Degrees and 

y Minutes upon the Thirty Arch, and. the Sum is the Complement of the 

cs Meridian Altitudes the Ufe of which for finding the Latitude, is fufficiently 

i fhewed in the preceding Rules. 
s ! 
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} | a Defeription and Uje of the Crofs-ftaff, °” ore tals f 

; | 
ae Inftrument confitts of a Staff and four Croffes, the on ae ee | 

ie | 
is called the Ten Crofs, and belongs to that Side of the + rae 

| 
js Numbered from about 3 Degrees to 10 Degrees 5 pone a ian . 

Wey Crofs, -and the reft of the Crofles ae ie me as that the Brea 

Wy 
of them may ferve inftead of this Ten-Cre Ss. 

Ser? 

/ | . The fecond Crofs is called the Thirty-Crofs, and belongs to that Side ° 

it the Staff which is numbered from ahout 10 Degrees tO 3° cide of the | 

' 
The Third Crofs is called the Sixty-Crofs, pan

e to tha 

| Siafe which is numbered from about 20° 7 aise that 

. 
The Fourth and latt Crofs is called the Ninety-Crofs and lee: S 

Hy | Side of the Staff, which is numbered fiom about 3° to oe Dene es, (03%) 

Ihe : This Staff is likewife numbered 
with the Complement re 

of Tenrefet a} 

ioe at 10 ftands 80, at 20 ftands 70> 4t 3° ftands 60 3 9 es of the Sun of 

t 
The Ute of this Inftrument js to take the Meridian Altitu 

Ne rity 

i 4 Star, which is performed 2s followeth. 
(ae 
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' The Defeription of the Nournal. 65 h Firft, Confider how great the Sun’s Meridian Altitude will be that Day ; Hi 
i and accordingly ufe the Crofs moft fuitable, (viz. ) if the Meridian Altitude be judged to be under 10 deg. ufe the Ten Crofs; if between 10 and 30, i 

. the Thirty Crofs ; if between 30 and 60, the Sixty Crofs; if between 60 } 
and go, the Ninety Crofs, which is feldom ufed, 

\ 
: Having put on the Crofs, place the flat or {quare End of the Staff at A, to } 

4 the Outhe of the Eye, as near as may be, without hindering the Sight 5 
: thus the Face being towards the Sun or Star, hold the Crofs upright; then look at the upper End of the Crofs, at C, for the Sun or Star, and at the ‘ i 

lower End at B, for the Horizon, and if the Sea appear inftead of the Hori- I 
Zon; remove the Cros a little further from the Eye; but if the Sky appear | 
inftead of the Horizon, remove the Crofs a little nearer to the Eye, until | 
the Sun or Star appear at the upper End, and the Horizon at the lower F 
End; which when they do, then upon the Side of the Staff belonging to { 
the Cros then in Ufe, will be found the deg. and min. of Altitude of the | 
Sun or Star. But the greateft Altitude being that which is Tequired, Ob- 

fervation muft be continued as frequently as Judgment fhall dire@, until 4 
the Sun or Star be at the higheft; and as the Sun or Star rifes, the Sky will ‘ 
appear inftead of the Horizon; but when the Sun or Star is paft the Merj- | 
dian, and begins to fall, the Sea will appear inftead of the Horizon, and i 
then is the Obfervation finithed ; and upon the Side of the Staff Proper to } 
the Crofs ufed, are found the Degrees and Minutes of the Sun’s Meridian oa 
Altitude; which fubtraéted from 90 deg. gives the Complement of the ; 

, Altitude ; or it May be taken off the Staff at once (the Staff being num- = 
‘ bered with the Complement as is fhewed before) with which to Proceed in of 

aii the Latitude of the Place, obferye the Rules and Directions fores a 
Sing, 

= f 
The Defeription and Ufe of the Noéturnal, | ] © confitts of three Parts, the-firft and unmoveable Part, on which is the Handle, by which to hold it in Time of Obfervation, upon the forefide \ 

of which, in‘the outermoft Circles are the Days of the Month, upon the | 
inermoft are fet off the 24 Hours, and upon the Back-fide are the 32 I 

: Points of the Compas, | There are two forts of Nofurnals, the one made for the Great-Bear, the 
pe for the Little- Bear, Thofe that are made for the Great-Bear have Fes f 

eee at the Top, ‘but thofe that are made for the Little-Bear have April, | 

. ut Now they are commonly made for both Bears, having two Indices, 
| 

,. The fecond, or middle Part Contains two Circles, and the aforefaid In- Ta one marked G, for the Great-Bear, and the other marked L, for the t 
Mo. &-Bear, The outermoft Circle is divided into 29 Days and an half, the eg 

: Boe the innermoft into 24 Hours, the Index belonging to the 4 
Pleafarg intend to obferve by, is to be fet to the Dfay of the Month at f sin ah ue and upper Part is a long Index; the Edge of which (refpecte F 

re Sc “nter) muft be turned to the Guards or Pointers, in Time of Ob- ' 

ervation, 

} I 
Note, |
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| 66 The Defeription of the Nodturnal. 
: 

| 
Note, That by the Alteration of the Stile, the prefent Noéturnals are 

ie | tender’d erroneous, in fuch Examples as refer to the Days of the Month ss 

but thefe Errors are eafily'adjufted, by reckoning and fixing the Index of 

\ the Inftrument eleven Days backwards from the Day of Obfervation 5 itt 

| like Manner as is directed, and done in the Example follow
ing. 

To find the Hour of the Night, and upon what Point-of the Compals 

| the Guerds are. 

; : To do this, Firft, fet the Index of the middle Part to the Day of the 

/ is Month, then hold the Inftrument upright, which may be difcerned by the 

/ < ‘Jip on the Top of the Nediurnal, then Jook through the Hole in the Mid+ 

The Figure of the N OCTURNAL.
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: The Ufe of the No&urnal. 67 : ; dle of the Noéurnal, for the North Star; which having found, turn the 4 Edge of ‘the Jong Index to the Guards or Pointers, according as you ob- ferve by the Little or Great Bear, then fhall the Edge of the Index (upon the innermoft Circle of the middle Part) give the Hour of the Night. Alfo in Noéturnals made for. both Bears, you have on the Back-fide two = Circles mark’d at the Bottom, the outermoft with L, and the innermott with G; and numbered round with Degrees and Minutes, for. finding how much the Pele-Star is above or below the true Pole; to find which, having 4 fitted the Nodurnal as before directed ; “obferve what Figures on the Back- : 4 fide fall under “the Edge of the long Index, in the Circle belonging to the : - : Bear by which you obferve, and that is the deg. and min. that the Star is above or under the Pole, as is diftinguifhed by the Words Abo. and Und. 7 Ex. To obferye by the Gr. Bear, July 6. New-Stile, which anwers to June 25th, Old-Stile, reckoning eleven Days backwards, I fet the Index marked G@ i to Fune 25, and looking through the Hole to the Pole; T turn the long Index, till it lie jult over-the two Pointers, as you-fee in the Figure of the Nodiu— nal, and find on the innermoft Circle of the middle Part of the Noélurnal, | : that it is Two o’Clock in the Morninz; and on the Back-fide in the Cir- | cle mark’d G, 1 find the Pole Star is 2deg, 26 min. above the Pole, on the 6th of Fuly, New Stile, or according to the prefent Eitablifhed Account ; But the Bearings known, the Elevation or Depreffion- of the North Star, ] above or below the Pole, is found by the following Table. 
| To find the Mocn’s Southing, and Time of Full Sea by the No&turnal. k T O do this, it is but looking upon'the middle Piece of the Noéturnal, ; ._, and in the outermoft Circle find the Moon’s Age; and oppofite to it a in the innermoftCircle of the fame Piece ftands the Southing. Ex. Suppofe the Moon 25 Days-old, and the Time of her Sourhing req. ; _ Look for 25 the Moon’s Age in the outermof Circle, oppolite to which c in the innermoft Circle ftands 8, which is the Moon’s Southing at 25 Days old requied. 

' . Note, That always between the Change and the Full, the Moon comes to South in the Afternoon, but after the Full in the Morning. 
1 

; _ Thus having found the Moon’s Southing, add thereto the Time of Flow-. . ing upon the Full and Change Days at any Place, and that gives the Time : of Full Sea when required... But this has been fufficiently fhewed in ano- ther Place, and therefore needs no Example, 
The Upe of the Sokowing Table of the Declination of the North Star. T HE Ue of the Table is this: Having taken the Alt. of the Pole Star, : then obferve with the NoGurnal upon what Point of the Compafs the . Gaards are; oppofite-to which in this Table ftands the Declination (fo Called) which if the Star'be below the Pole, is to be added to the Altitude, : i. bur if the Star be above the Pole, to be fubtracted therefrém, to find the _.. Latitude of the Place. 

f . .. But the more exadt Way to find the Latitude, is by thofe other Direétions ze. for the Stars before given, which is to be depended upon preferable’ to this Bess 3 aft Method, bat folaz Meridional Observations fuperior tq alle 4 / a 
I2 -# H : 
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5 po eg Eatiiie and Longitude. 

; 
PL . Latitude { Longirt. ; . ; : 

P| Pca ines [MERE] TRIE [ics wines [ee |B | 
zi Sea-Goaft in the D. petal | formance |p Neat 

3 

Sound, & Baltic Sea. |~* M. |D. M. D. M. [D. M. 

; =a | ——_|- See a 

ee Mardel|s8 19 |o8 57 |Narva—————|59 27 [28 75 : 

ia Chriftt 58 54 |og 20 |Revel —————|59 27 24 51 

| Rieeaelaih a sents cline ae Riga lg 4 485 |” 

re Gott te G 57 53 [tl 45 Derwinda ———~ |57 15 |? 06 ra 

4% Alea erg Gat —]57 5oH12 15 bs Coningsburg ———|54 43 7|75 358 

= 3 R nae ~——-|56 229 |12 425:|Dantuic—-——— |54 220118 36 

a es ine ———_|54 37% |18 404] Wisbyin Gotland—|57 305|18 308 
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; ue arg -——— 3 s4|12 586 |Lubec —-———|54 062 {09 $58 

x Set oes 56 40% |16 35% |Anout, orAnholt—|56 sos ]}tt 06 

Zz tockholn ———|5g 20 |19 30 Lefou, or Lefnou—|57 °5 10 30 

ar Wyburg ———|]60 52 |29 16 Scag 197 ol ae Ae 

ae. {Petersburg ———— 60 00 |30 25 OE Ie : 

e Problems of Plane Sailing, wrought by Logarthms, and by 

a. 
Gunter’s-Scale. 

| Past 
: ‘ 5 ; 

e Me PROBLEM: btn’ : 

, iy T HE Courfe and Diftance being givens to. find. the Difference sf 

a Latitude and Departure. 
82 Minutes and 

| ‘ Example. Suppofe a Ship fails South Welt by South Baan? 

| te Difference of Latitude and Departure are required. : § 

es Abie ys 
sae eee q 

Bay r Tn the Right-angled Triangle ABC. © d 4 

Bia AP AC teprefents the Diftance failed. zi a 

mee: 
AB the Difference of Latitude. 

4 

z: 
BC the Departure. 

re ' 

g se BAC (or the Angle at A) the Angle ws Se ihe 4 

i 
ACB (or the Angle at C) the Comp! jemen 

z 

hae Courfe to 90 dege - oe : f 

ee me 
Charather’ 3 

Be ef 5 ‘ eo 

By: ge 
Pee og 

me ; 
eget ee 

; 
; Po 5 ok ices ce i J



j Plane Sailing: 97 ! 
: Charatters ufed in Navigation and Aftronomy. 

{ 8. ftands for Sine, 
j HI T. for Tangent. : a: , S.c. Sine Complement. T, c. Tangent Complement. s The given Sides and Angles of a Triangle are marked with a dath (/). 4 . The required Sides and Angles with a Cypher thus (°). 

is The Operation by Logarithms. For the Differesice ef Latitude. eo As lg meg pe nen el ae aces 10.000006 4 Tothe Diftance failed 382 Minit teeta oases ese 2.582063 So is the S. c. of the Courfe 56d. 15m, ——————__. 9:919846 j : To the Difference of Latitude 317-6 Minutes, 9 501909 
ae 

For the Departure, 
: q . As Radius ————___ 

TO,000000 le To the Diftance failed 382 Minutes———— 2.582063 } e Sois the S. of the Courfe 33d. 45m.—— a 9-744739 : * To the Departure 212.2 Minutes——— a #2.326802 j a The Operation by Gunter’s Scales 
' 5 One Foot of the Compaffes being in the Radius, or $8. of 8 Points; extend a 

:. the other to the Diftance 382 Minutes, the faid Extent laid from S. Courfe yl 
= 3 Points will reach to 212.2 Minutes, the Departure from the Meridian, 
3 and the Compaffes kept at the fame Diftance will reach from the S, c. Courfe ees) 
: 5 Points to 317.6 Minutes, the Difference of Latitude as above. Laie oe 3 FROB. UL, The Courfe and Difference of Latitude a a r the Diftance and Departure, ese era eae Sa 

Suppofe a Ship fails WSW. until : A 2 the Difference of Latitude be 219 
: Ee "Leagues, and the Diftance and De- 

: ; . parture Tequired. he 
q 3 Rae : Cc BR 4 Re > The Operaticn by Logarithms, r 1 _ As the S. c. of the Cone 22d, on ones serene 9.582840 a oe ce Eire of Latitude 219 Leagues—__ ag4bgad 3 eS Se 

10.000000 i : Bs the Diftance, which is 57,9 Leagues ———___ 3 57604 

: ‘ $ 

i 7 
_— em . ‘ Se 

eee lll



OL L—LLLELEmRRAARE AA eee 

oR : Plane Sailing: 
E sarauAA For. the Departures > cen - As Radius ————___ '10.000000 = F To the Diftance 572.2 Leagues found before Sa a So is the Sine of the Courfe 57 deg..30 min. ———— 9:995615 To the Departure 528.6 Leagues” ss. £2.723163 | 

7 : : ) By Gunter. : P: __The Compafies being extended from the S. of 2°Points, the Comple- : 3 ment of the Courfe to 219 Leagues, the Difference of Latitude, ‘will’ reach es. frénr Radits S.-8 Points, to 572:2 Leagues, the Diftance, and- the fatne’. _... Extent of the-Compafles fromthe Sine of the Courfe 6 Points, will reach ; to 528.6 Leagues, the Departure, -- . : 2 
=> PROB I. The Courfe and Departure given, to find the Diftance = and Difference of Latitude." 

a “se = 7 C ~~ Suppofe-a~-Ship--fails~North Eafe by. a ¢ — -—---Eaft,-and- her ‘Departute: be. 220 Mi. , cerO-.5 ~nutes,-the: Diftance and Difference of a me | 4 ee Latitude. required. ony eae 4 <<: BA, : : 5 : 3 = Been: : a. Fo sern ves 2 9 1H Logarithms... For the Diflance. = a ia Ae AStHES. Ofthe Courte SP. cg oe 155 Mtg oe ee 9-919846. iy » _— Tothe Departure. 220 Minutes ERE ANTS OS Say 1 4 BAGS. ; 
te PERS Sera mre tomer ten somieromitr aie a { } Bee) To the Diftance 264.6 Minutes ee © 21422577 : Me i. ‘2 olusfer the Difference of Latitude, . > SL ts pe. As Radius<—=. 2 tre 10,0900, j ‘| © ‘Porthe Diftance 264.6 Minutes a 422800 3 1e~ —sOSo is the’S.c. of the Courfe 33. deg. 4§ min, We 9744739 - ; pT the Differenite-of Latitude 147 Minutés Tap ee re e325? | 

By Gunter, = serie 7 e Ehe_Exrent of the Compafles “from the S. of the Courfe 5 Points” ~ to the Departure 220 Minutes, will: reach from. Radius S,>of 3 Points, "to 264.6 the Diftance; and the “fame Extent of the Compaffes. from.S.» Wi =~. .Points ‘the Complement of the Courfe, will reach to the Difference of __ Latitude-#+7-Minutes, a3 above. guia ei ops :. vu 

> © sPROB. -1V._The Diftance: and Difference of Latitude given, to) “ = find.the Courfe and Departure, , Supe. F 

ee 
ecies 4



fe "Plane ‘Sailing. ©99 ° g - Suppofe a Ship fails between the North and. the Weft G — B 4 r “ 206 “Miles, until the Difference. of Latitude be197 . } ‘ Miles, the Courfe arid Departure. required. : . : ; see : 

. f oo ea | : . By Logarithms. For: the Courfee : f . i As the Diftance 206 Miles Sa ee ee eee ee 2313867 fe "TO the Raids et Sa aaa a es 10.000000 4 . ~§o is the Difference of Latitude 197 Miles +++ 2 9..2.91.466 4 ‘ To the S.¢. of the Courfe ; which is N. 17d. com. Wet——- 9.980599 : 
‘ ches Fir the Departure... > aa ., Ass. the Radius FO EE 01000090 ; - To the Diftance 206 Miles ——__ nae ee : So is the S. of the Courfe 17 deg. 09 min. Seer ees OA DSO 3 To the Departure 60.23 Miles 41.779892. 3 By Gunter, 

q For the Courfe. The Extent from the Diftance 206 Miles, to the Diffe- q : Tence of Latitude 197 Miles, will reach from Radius S. go deg. to the 4 Sine"of 73 des: 06 min. the Complement of the Courfe, which fubtraGed a from god, is 17d. com. the Courfé N. Wefterly, or N. by W. halF WwW. s - For the Depariure. The Extent from: Radius3$. god. to the Sine of 3 the Courfe 17 deg..oo min. will reach from the Diftance .206 Minutes, to “A - the Departure’ 60.23 Minutes as above, ; a , ad 
PROB. Vescthe Diftance and Departure given, to find the Coutfe q and Difference of Latitude; : Beis 4 Suppofe a Ship fails between the South and the Weft 5 A 2 a » 247° Minutes, ‘until the Departure be 197 Minutes; % 4 

required: the Courfe and Difference of Latitude. $ D. a 

ea L = a 4 
@ Operation by Logatithms. Por the Cour/p, 

<4 
» As-the Diftance 247 Minutes po can, ae 2.392697 % “To the Radius tai ae as 160600do 4 ~ So isthe Depatture' 197 Minutes a 2.294266 z _ To the Sine of the Courle'S, 52 deg. 54 min, Welterly = — == 9.901769 ef y 

for 4 
atte} a : 

: at ie “Ag ; Z 

oe ‘| j 
~ a, a ia 4



4 ae: 
—————S 

[= on eer a 
RATT —- A 

a Be 80 Plane Sathng. 

a per nee AE ane 
H ¥ ‘To the Diftance 247 Mi —_——__——___

———— 1.000009 - 

' i 
ce ps SaagbaT j 

i= Go is the S. c. of Be Coute Gidea Ona —————_ 2.392097 

: To the Dif urfe 37 deg. 6 min, ————-——-—— 9.780467 ' 

. = ot : é 
_ Difference of Latitude ae rae jast7 3104 j 

& For th 
. : 

4 | Aa or the Courfe. ‘The Extent of the Compafles from the Diftance 247 

ae z Radius & eae 
197 Minutes, will reach the fame way. from 

; LE : a els or South Welt ce Te Wine Be Se Scat Yd 

: a ae she Dif ee uae The Extent from Radius S. 90 deg. to | 

ee way fom the Difta e Complement of the Courfe, will reach the fame 4 

g : ance 247 min. to the Difference of Latitude 149 min. 

se PROB, VI. The Di i i 

ey cud thes Courie-annt 5 Pe of Latitude and Departure givens 

Bee 
A 

; 

ers 
Suppofe a Ship fails between the South 

: Sens 
and the Weft, until the Difference of La- t 

a eos y titude be 154 Leagues and her Departure 

; sesh 
200 Leagues 3 required the Courfe and ( 

Bt : / Diftance. 
: } 

Borer AGS ey A [ 

Bat : __ The Operation by Logarithms. For the Courfes 
| 

ie As the Difference of Latitude 154 ‘Leagues —_———_———
 2.187521 ' 

5 ‘To Radius SE 
eer ce 

10.000000 

: §0 is the Departure 200 Leagues Se 
ere ad 2.301030 

Bea's {a the Tangent of the Courfe 52d. 24m. South W.erly —— 0.113509 | 

5 
; 7 For the Diftance. i 

: 

Bs As the S. c. of the Courle 37 deg. 36 min——_ 9.785433 

E To the Difference of Latitude 154 Leagues—-——_> 
2.187521 

2 §o is the Radius AOE Oana 
NEE 10,000008 

Be = To the Diftance 252.5 Leagues 
ee, 7.402088 

ee 
tse By Gunter. | + Ee nae 

Py * For the ie The Extent of the Compaffes from the Different 0 

Ee Latitude 154 Leagues, to the Departure 200 Leagues, will reach from s 

. Radius or Tangent of 45 deg. to the Tangent of the Courfe, 5% deg. oe, 

2 24 min. South Wetterly, or South Weft three quarters Welt. Pps | 

FE Far the Diftance. The Eatent from the S. 37deg- 30™ the Com 

: plement of the Courfe, to Radius, or the Sine of go 43: will reach from ~~ 

5 the Diffe.ence of Latitude 154 Leagues, to the Diftance 252+5 beaOB.



~~ Plane Sailing: 81 t 
| ; PROB. VIL A } 

This Problem fhews the manner of rie working a Traverfe ; and is very ufeful in SENG qi [ keeping a Reckoning by Plane Sailing, * Sag 

: Example, 
= 

| Suppofe a Ship bound to.a certain Port, 
7 | and fails firft SSW. 40 minutes, then SW. 

60 min. then 8. by E. 63 min. then WSW, 
; 4 49 min. then S. E. by S. 56 min. the . : Difference of Latitude and Departure the Ship. hath made, with the direct Courfe 

1 | and Diftance is required, Cc —B i 
; The Operation by Logarithms, 

i 
E For the Difference of Latitude for the firft Courfe. y H : As Radius —-——______ ———— —— 0.000000 H To the Diftance 40 min. SS ————_ i bo20b0 | So is the S.c..of the Courfe CTR e Teli ese, mee 9:965615° a To the Difference of Latitude 36.05 minster ee 11.567675 4 

For the Departure of the Sit Courfe. q As Radius Te i Nt ee DOES To the Diftance 40 min. 1.602060 7 So is the S. of the Courfe 22d. 30m, ———~-—-_____ 9.582840 y To the Departure 15:31 min, ——_——____ 21,184900 i 
ee By Gunter. s : j 

The Extent of the Conigiffes from Radius the S, of 8 Points, to the j I Diftance 40 min, that Extent in the Compaffes laid from the Sine of the 7 Courfe 2 Points will-reach to x 5-3 min, the Departure, and the Compafles So being kept to the fame Extent, and laid froin the S. 6 Points, the Comple- 1 ment of the Courfe, will reach to 36.9 min. the Difference of Latitude. | Jn the fame manner proceed to find the Difference of Latitude and De- i . Parture for each Courfe and Diftance.; -which being found, place in a | Table as follows. 
“6 E 

The : {



Lt Sy : « Plane Sailing. 

. The TRAVERSE-TABLE. 

' : Gourfes. Ss North. | South. Eaft. Weft. a 
8 

7 

|. ; SSW, |4o 37:0 15.3 | 

ie SW.» |60 424 1) 42.4 

3 a S by E.\|63 61.8 12:34) % § 

: WSW.149 18.8 45:3 4 
4 SE by S.|56 46.6 Zit | 

: eS SE) SS | eS eee : 7 | 

a Diff. Lat.\. 206.6 43-4 103.0 a 

as : 43-4 ae | 

is es a | 

4 Defers 5450-0). ; 

= The Explanation of the TABLE::. : : 

} In placing the Difference of Latitude and Departure in their proper ee 

B: Columns, obferve, that if the Courfe be Northerly, the Difference of ™ 

ce : Latitude is put in the North Column; if it be Southerly, in the South ( 

a Column: and if the Courfe be Eafterly, the Departure is put in the Eaft a 

cas Column; if Wefterly, in the Weft Column. ] 

om: Thus having framed the Table, add up the North, South, Eaft, and a 

— Weft Columns feverally, whereby the Difference of Latitude appears £0 

4 i be 206.6 Minutes South, becaufe there is nothing in the North Colump + 

if “The Departure 59.6 Minutes Welt, becaufe by fo much the Weft Column j 

exceeds the Eaf: then by this Difference. of Latitude and Departure; / 

a find the Direét Courfe and Diflance as follows. a 

3 x 1 s The Operation by the Logarithms. for the dirett Caurfe. ; 

tS “SY As the Difference of Latitude 206.6 min. ———-—--—— 2.315130 

To the Radius «© <$__—$ oe 
10.009000 fe 

So is the Departure 59-6 min. rsa : 

: To the T. of the Courfe 16d. 5m. South Wefterly, becaufe i 9.460116 

the South and Weft Columns exceeds the North and Eaft a 

ri For the Diftance. - 4 

: As the S.c. of the Courfe 16d. 5m. ——————-—- ——— 9.982660 

; To the Difference of Latitude'206.6 min. ——-————___ 2.315130 , 

i So is Radius ————_—$ 5 ——— — 10,000000 

: “To the Diftance required 215 miny em ———— 2.332470 ¥ 

A 
he 

3 ; 4 i Q i



f Oblique Plane Sailing. — 83 
By Gunter. For the direé? Cour fe, et The Extent of the Compaffes from the Difference of Latitude 206.6m. to the Departure §9.6m. will reach from the Tangent of 45d. (or Radius) i to the Tangent of 16d. 5m. the Courfe required. oa 

aa 
: 

_ 

q i For the Diftance. The Extent from S, 73 deg. 55 min. the Complement of the Courfe, to S. god. viz. Radius, will reach from the Difference of Latitude 206.6m. j ; to the Diftance 215 Minutes. 

Oblique-angled Plane Triangles, applied in‘ PROBLEMS of Plane - Sailing, and wrought by Logarithms, and — Gunter’s-Scale. ~ 

q PROB. L T HE Angles and one of the Sides given, to find either <a 
i of the other Sides, 

Example, 
a 

: Suppofe there are two Ports both under one Meridian, A e a Ship fails from the Northermoft SE. 206 Miles, ano- 
4 

. ther Ship fails from the Southermoft North Eaft by : North, a certdin Number of Miles, and meets with the ; is firft Ship; the Diftance between thefe two Ports, and D.- 4 
| the Diftance failed by the fecond Ship is required, 

, 
i In the Triangle ADE. 

¢ - 
A and E reprefents the two Ports. AD the firft Ship’s Diftance.. ED ‘the fecond Ship’s Diftance. AE the & j 

| Diftance between the two Ports. 
| : : 

4 
The Operation by Logarithms. For the Diftance between the two Ports, | As 8. AED 33d. 6 

Co. Ar. 0.255961 To AD the firft Ship’s Diftance 206 min, ae ae 2 Oe : 
So is S. ADE Tord. 15m. which fubtra&ted from 180d, —— 9:991574 $ To AE the Diftance between the two Ports 363.7 min, —— 42560702 ‘3 Tall Proportions where Radius is not one of the three given Terms, © a 
to fave the Labour of fubtraGting the firt Logarithm from the Sum.of ‘ 
the fecond and third, ufe the Complement Arithmetical of the fir Loga- 3 L2 

rithm, j 

- 
;



, : — Se a oo 

4 i ‘ 

84 Oblique Plane Sailing. 
/ rithm, which is found by fubtracting each Figure of the Logarithm from { 

| 9, except the firft towards the Right-hand, which is fubtracted from 10, : 
Ht : as in the Operation, the Logarithm Sine found in.the Table is, 9.744739 

: ’ wherefore beginning at the Left-hand, fay 9 from 9 there remains 03 7 4 
; : from g there remains 2 34 from g there remains 5 ; 4 from g there remains 
: 537 from g there remains 2; 3 from g there remains 6; g from so there 
ie a remains 1; So the Complement Arithmetical of the firft Logarithm, is 

; 0.255261, which added to the other two Logarithms, and from that Sum 
E abate Radius, the Remainder is the Logarithm, Sine, or Tangent required. 

: And Note, to find the Sine of any Degree and Minute above god. fub- 
Zz = traét the Degree and Minute from 180d. the Sine of the Remainder (called 
4 the Supplement) is the Sine required. 

¢ H For the Second Ship’s Diftance. . a 
% | As BoA Ee 30 a0 4 5 Matern ened COTA yO, 255201 3 
‘¥  —_— *To AD the firlt Ship's Diftance 206min, ———1———-._ 2.313867 | 
| So isS, DAE 45d. oom. ——__-—__—___+.-__--—_ 9.849485 

Kg To DE the fecond Ship’s Diftance, 262.2 mine ———— 2.418613 

a By Gunter, For the Diftance between the two Ports. 

a The Extent of the Compaffes from S. of 33 deg:4.5 min. to the S. ADE 

=| 784. 45m. (viz. the Supplement of 101d. 15m. to 180d.) will reach from 

| 206 min. the firft Ship’s Diftance, to 363.7 min. the Diftance between 
oar the two Ports, as above. 

Fs . For the fecond Ship’s Diftance. 5 

fl The Extent of the Compaffes from the S. of 334. 45m. to the S. of 
4 45d. oom. will reach from 206 min. the firft Ship’s Diftance, to 262-2 min. 

ia the fecond Ship’s Di irede | ip’s Diftance required PROB. IL 

oat Two Sides and an Angle oppofite d 
y 4 3 D to one of them being given, to find ‘ 

| 3 ‘ the other oppofiteAngle and the third 

| phe Side. oe o i 
| oe 3 Example. 2 

val a Ne Suppofe two Ports, whofe Bearing 
a og & is North Eaft and South Weft, diftant | 
4 ie aN 396 Miles, aShip at the northermoft 

a? \. hails South South Eaft, and another 
BeL ce \... Ship. at the fouthermoft fails thence 

i SSE 518 Miles, and meets with the firlt 
} Ship: TheCourfe failed by the fecond 

Ship, and the firft Ship’s Diftance are 

required, dn 

f



SS = SS _——————— 
. - a —___ — 

, Oblique Plane Sailing, 8 . q iS 5 fy In the Triangle AD E. 
é A reprefents the Southermoft Port, D the Northermoft. iy AD the Diftance between the two Ports, 

} DE the Courfe and Diftance failed by the firft Ship. y AE the Courfe and Diftance failed by the fecond Ship. 
f The Operation by Logarithms. Fur the Second Ship’s Courfe. 
. eens Ship’s Diftance 518 min, —--—— Co, Ar, RASSOU : : Ss TOS ON 

9:905015 So is AD the Diftance between the two Ports 396 min, —— 2.597695 To S. AED 44 deg. 56 min, 79.8 4858 
| The Angle at D 67d. 30m. and the Angle at E44d, 56m. being added | together and fubtracted from 180d. gives 67d. 34m. the Angle at A, which a neareft 6 Points, and 6 Points teckoa’d from the North Eaft to the : outhward gives ESE, the fecond Ship’s Coutfe required. : : For the fir Ship’s Diftance : B AS. ADE 7d. om. WY ode To AE the fecond Ship's Diftance 518m, cuaaee oP oe fs = BS DAE 67. deg. 36 mince oe (RTGS Saat 9:965824 0 DE the firt Ship’s Diftance SLO M iia see eee se oy 72.714539 

oe By Gunter." For the freend Ship?s C | The F. ip’s Courfe, fom Sina ee Compiles from 518 min. to §, 67d. 30m. will reach ee the Sum fubtragted ae °8- 56 min. which added to the Angle at D, and For Be Fg sid oe 180d. gives 67d. 34m, the Angle at A, as above, will reach Se fame. The Extent from §, 674. 3om. to 518m. é «974. 34.m., to 518.3 m. the Ship’s Diftance, as above, 
PROB m : ‘ / - Two Sides ang the contai ia ‘ ‘Ontained Anole o; 7 the other Angles aad sae even, to find Lh. 

Suppofe two Shins fal oe NE, 140 Miles 1S fail from one Port; one fails 
: 

; > the other S, 
Miles, ‘the Bearing and Dit euth Eaft by Eatt 115 Dé BT “apauld. Hes ANCE OF thefe two Ships Miles : ‘ v=? Teprefent the Port, D 140 * tance, 2 YA the firft Ship’s dir. > and DE the fecond, P ilk oars { 

Diff, 25 ; | 

l



CE ——————————— 
a. Si : a 

A 86 Oblique Plane Sailing. 
= % ; The Operation by Logarithms. For the Bearin, the twa Ships. 

As the Sum of the Sides AD and DE 255 aE Ar. Foi 
: To the Difference of the faid Sides 25 min. ——— — —— 1.397949 
» So is the T. of half the Sum of their oppofite Angles sod. 37m. 10.085698, : 

| if To the T. of half their Difference, which is 6d. 48m. —— 79.077098 
; - 3 The half Difference added to the half Sum, gives 574. 25m. the greater 

‘ : - Angle AED. The half Difference fubtraGted from it gives 434. 49™. the 

; lefler Angle DAE. Wherefore the Bearing of the two Ships is N. Eafterly, i 
and South Wefterly 1d. 11m. For the Diftance of the twa Ships. i 

5 As SAED 57d. 25m) ———— Se Cos Ar. 0.074374 j 

To AD the firft Ship’s Diftance 140 min. —~———-——— 2.146128 

So is S$. ADE 78d. 45m. ne ees ee OOS TS. 

To AE the Diftance of the Ships, 163 min. oe ee 7219070 
{ By Gunter. - For the Bearing of the twa Ships. z 
] The Extent of the Compafies from the Sum of the Sides 255m. to their 

Difference 25m. will reach from the T’. of the Half Sum of the required 

Angles 5cd. 37m. to the T. of half the Diff, of the faid Angle 64. 48m. 

r Tn this Proportion by ‘Gunter, the Praétitioner may be at a Lofs, be- 

Bes caufe the Point T. 50d. 37m. would fall beyond the T. of 45d. was, 

3 the Tangent Line continued; To remedy which, place, the Extent Oe 

: 255 to 25, from the T. 45d. and it will reach to the T- of 5d. 37m. t ar: 

Fl letting one Point ftand at sd 37m. extend the other to Lee 50 : : 

a 37m. this Extent place from the I. of 45d. will fall on the T. 6d. 40m. 

> required. For the Diftance of the Ships. will 

: The Extent from the Sine of 57d. 25m. to the Sine of 78d. 45m. ‘ 

if reach from 140m. to 163m. 1 

a “PROB. IV. Three Sides being given, to find the Se ete ca6 
E Example. Suppofe there are two Ports both in:one Latitu in South Day 

aaa Miles; a Ship fails from the Eaftermoft 306 Miles pe e lteter 

: ; the Weft; Another Ship fails from the Weftermott 290 Mules, 2) sted 

with the firft Ship. The Courfe that each Ship hath fteered : ret a 

Let A and E reprefent the two Ports, D the Place where t e Bea tae 

: fs B E This Queftion is refolv’d by te re 

: A - Be a Perpendicular DB, seducing the | 

Be —— : Oblique Triangle ADE, into the oe y 

eh} i Right-angled ‘Friangles A Fi eid i 

t = EBD, then the Operation is a5 0 lows 5 

Firft, find the Segment of the Bafe BE, thus, °° : ras 4 

PG ieuile AEY aoe ee ee gee t 
To the Sum of the Sides AD and ED 596 Miles 7 y404120 

5 3 So is the Difference of the faid Sides 16 Miles. ——~ Titsererie ‘ 

3 To the Diff: of the Segments of the Bafe, which is 17-8 M ies 225 he



== : ———————— .: “Oblique Plane Sailing. 87 The whole Bafe Secunia. F The Difference of the Segment is —— 17.8 B Sum is Se 5538 i Half Sum a oath greater Segment BE. ie : Then fay, For the Sift Ship’s Courfe. ' yh As DE the firtt Ship’s Diftance 306 min, ———__-___ 2.485721 
To Radius ee i So is the greateft Segment BE 276.9 min. Sad Sno Sarees a 2442323 : 

f To S.c. BED 25d, ON 
9.956602 The Angle at E is the Courfe from the Weft Southerly, fo the fir Ship i fteers South 644. Sim. Weft, or SW. by W. three quarters Welt almott, : For. the fecond Ship's Courfe. . | 

As AD the fecond Ship’s Diftance 290 min. —___. Co, Ar, 72537602 
; To Sine AED 25d, DE 9.628378 i So is DE the firit Ship’s Diftance 306 SS ee i To Sine DAE 26d. ee 79.651 701 é 

| The Angle at A is the Courfe from the Eait Southerly, fo, the fecond. 
is Ship feers South 63d. 21m. Eaft, or SE, by E. 3 quarters E, nearly, - 4 
Ee By Gunter. For the Difference of the Segments of the Bafe. : 
. The Extent of the Compaffes from the Bafe AE 536 min. to the Sum 
- of the Sides 596m. will Teach from the Difference of the Sides 16, to the 
E Difference of the Segments of the Bafe 17.8, with which Proceed as before, i For the Sirf Ship’ s Courfe. a ‘The pees fio, Pe pido 306 min. to the greater Segment 276.9 4 

min. will reach from Radius or ine god. to Sine 644. Im, the Comple- ‘ 
ment of BED 26d, 9™. required, Fvsigeing Od. sim, the omets j t For the Second Ship's Courfe. 

J 

; The Extent from 290m. che fecond Ship’s Binance, to 306 min. the 
firft Ship’s Diftance, will reach from the Sine 25d. gm. to the Sine 26d. 
39m. the Angle at A Tequired, 

| 
. 3 PROB. v.. ; Two Sides and their Contained Angle given, to find the third Side, yah Example, 

4 
Two Ships fails from one Port at 4 3 the firft fails Eaft 335 Miles to. q 

B, the fecond fails Eaft 144. 40m, North, 271 Miles to C31 demand 3 | 
a eles are afunder, and what is the Courfe from the Ship at C, to | 

at at B? 
} Ih the Triangle ABC, c there is given, 

| 
| AB 

; i 
335 

” | 
BAG 271 BC required, tase Sid eee | 

14d. 40m, A B 3 This 

| 
: 

|



; = ———SS==—————————————————— 
#1 88 Oblique Plane-Sailing. : 

Fi This Cafe requires a double Operation ———-————=----—-». AB 335 
1. By the ‘third Cafe to find the Angles —/-______ AC_271 e 
2. By the firft Cafe to find the Side required ++ Gum is 606 j 

Diff. is 64 
; The firft Operation. ; 

As the Sum of the Sides AB and AC 606 Miles——Co. Ar. 7217527 
| ‘To their Difference ——— 64 ———___-——.__ 1.806180 4 
| So is the I. of half Sum of the Angles 82d. 4om,———__—— 10.890441 

ie i To T. half their Difference —=—— 39d 22m.—_- —_—_79.914148 
' By which you will find th Angle ABC, to be 43d. 18m. 

at : Thé fecond Operation. 
3 ASS. ABC!43d.'18me—— A on G5) Ar, <0.163791 
H ‘Lo the Side AC 271 Miles: -=2—— 9 432069 
H So is 8. BAC 14d. 4om, —————______._____—__ 9.403455 
T To the Side BC 100 Miles ———-—__—_____._-____="y 2.000215 
4 The Ancle at'B is found ‘to be 43d. 18m. and the Line AB lying 
Bi Eaft and Weft, the Courfe from C to B is Eaft 43d. 18m. South, or South 
i : Eaft 1d: 42m.‘ Eafterly ; and the Diftance 100 Miles. 

s : By Gunter. For the Angle at B. ’ j 
Bt The Extent from 606 Miles the Sum of the Sides, to 64 Miles the Dif- 
ye ference of the Sides, will reach from the Tangent of 82d. 40m. half the 

E i Sum of the unknown Angles ; To the Tangent of 39d. 22m. half their 
f * ‘Difference, which -being found, proceed according to former Directions, 

5 ; . to find the Angle at B. 
ai Then the Extent from S. 43d: 18m. the Angle at B, to S. 14d. 40m. 
a4 the Angle at'A; will reach from 271 Miles the Side AC, to roo Miles, 
ma the Side BC, as above, : ’ Ute i 
7 Thus much for failing by the Plane Chart; which being of fome Ufe in 
5 . fhort Voyages, and a good Foundation for further Improvement, ee ke 

ae not ‘willing wholly to omit; but neverthelefs would advife allt! ra 

¢ H Charge of Ships never to content themfelves with the Ufe of ee ae 
ei Chart only 5 being fo apparently falfe in itfelf, and fo unfafe for ine ice : 
? Nor are we under any Neceffity to: truft to it, the Defect thereof eg 

y how fufficiently fupplied by Mr. Wright’s True Chart, commonly sees 
sf Mercator’s, the Projeétion and Ufe of which (both in fingle Sine 
3 and Traverfes) are largely treated of and rendered as ‘eafy as es ise 
4 A Chart, in the Book called. Praétical Navigation, (and ‘at ee Mi 
2 ¢ treated of by many others, fold at the fame Place) firit fet pe Mi 

a “fohn Seller, and now Corrected and Reprintéd for W- and a ee ee? 
F T,P ace and SON, on Tower-hill, with many ufeful Addittions, _ 4 

a : : 
5 
“1
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3 

. 

| 
‘HIS is a Table Jar : ‘ger and better cont *d th 

A 

i | 
T yet extant, It gives the Difference of aside a8 ee eM 

\ 
putes and Tenths, to any Diftance not exceeding 100 Miles, and to every 

; | Degree and Quarter Point of the Compafs ; and may be ufed to a greater 

Pe Bice at or nae acre wT 
Ba 

e nce 
n in the Ute. 

. e 
ee cpa ftands at the Head and Foot of the Table, ta every Deg. 

{ 
A Quatich int of the Compafs ; 

at the Head it begins at 1 deg. fo 2 i 

; 2 eg: } Points, OF encreafing t0 45 deg. or 4 Points. At the Foot it begins 

| 
at 45deg. oF 4 Points, fo 46 deg. 47

 deg. 4§ Points, Se encreafing back-
 ; 

| 
wards to go deg. OF 8 Points. Ihe Diftance ftands in the two outmoft 

4 

t = 
Columns under the Title Dif. which on the Left-hand Page begins at i 

{ e 
gnd runs to 593.00 the Right-hand

 Page it begins at 51, and runs to 1003 i) 

} i 
the Difference

 of Latitude ‘and Departure ffands under the Courle at the 45 

. 
Head, and over it at the Foot of the Table. 

" 

| 
The Ue of te TABLE. 

o 

. aoe 
This Table is very ufeful in Navigation, 

efpecially in working 2 Traver/. 
i 

4 
Example, J. The Courle and Diftance given, t find the Difference of 

i 

7: 
Jatitude and Departure by the Table. 

i 

7B 
Suppote a Shi fails NNE. 

uarters E, 5 Miles, the Difference of 

i 
PP’ P 

Bed 
9 

Lf - Latitude and Departure ar
e required 

? é 

a 

£) 
On the Right-hand

 Page (becaufe the Diftance ! above 50} and at the Top 
{ 

1 t 
(becaufe it is lefs than 4 Points) look for 2 ¢ Points, which is the Courfe ; { 

i | under which, and againft 95 the Diftances and under the Title Lat. ftands 
‘| 

| 
$1.5,.which 

is 81 min. +i the Difference
 of Latitude, and under the Tide 

1 f oh 
Dip: ftands 

48.8, which is 48 min, 4 the Departure
 required ? j 

/ 

if 
Example 2+ Suppofe 4 Ship fails South 56 deg. Welterly 

48 Miles, the 

P | Difference 
of Latitude and Departure required ? ( 

| 

‘= 
On the Left-hand 

Page (becaule the Diftance 18 Jefs than 5°). and at 
\ 

ia |, | the Bottom (becaule it is more than 45d:) look for 56d. the Courle ; over 
\ 

; i which, and againft 
48 the Diftance, over the Title Lat. ftands 26.8, that 

| js 26 min +e the Difference o
f Latitude 

5 and over the Title D2- ftands 

8, that is 39 min. ithe Depart
ure required ? 

5 
: 

2 
Boar 

fs Suppofe 4 Ship fails North 
Welt by North 169 Miles, the 

\ 

. 2 Difference of Latitude and Departure 416 required by the T: able? 
: 

; 

| 
On the Right-hand

 Page at the Top, look for 3 Points the Courle. Now 

pecaule the Fable goes but f 100, take for 100 frit; therefore under 
3 i 

f points, and againit 100% under the Tide Lat. frands 83.% that is 83 min; 

aig 7h ee Difference 
of Latitudes ‘and under the Title Dé. ftands 556 

‘



eee 

4 : 3 ac % 
bo under a6 tenths the 1p of the Table, Olek 3 
Of Latitug tle Las, ange Patttire; th 7 the Den 0? 22d unde ‘ands 49.9, that iu for 60 Under » p,. tht | tothe Patture, then the Title Depa 49 min, ho Loints, ag the H n add ne eps fa 9 tenths 784 HY Re Dif ference of Latie iis Difference or. 33-3 that jg 3: the Differe, ce 
This Tae of Latitug ae and Departy Atitude and De min, 3 tenths } OF Plane go's allo wrap’) 34 88.9 tentha’ (°F 100, the grt tUre for 6 . rps, in ils which i the Reta the Departures iit 133 mic’ Risin the o° 2 Edition oteVity-G mouth eae th to Brengi ee Working es Pradian N° ommitted hare hehe Problems Rp an Sop © Shs bate ations bur the gene tuahe at . es 

Latide a Sma 52 min, ie pertain Port, (4; ai | | 4 -. Set down Departure the ¢ 8. half By by N, half is 8. E. by § 7 If anys th the fevera} Co, Ship hath moe M0 to find or’, O%Min. ther | ture me ea Proceed tg Teutfes and Dine: hd the Differes then re | 4 
Able, plat COUrfe any OOK oUt the HANES firlt ‘ at Northen re theo in Diftance (by ‘rutin of parts fOr Leow, = ‘ e ‘ ude . y ; (es 

put in oe me the Sos af Latent? Coliitien va before pt Depa | direetegie Eat Cofgett Column ye MUR be (Yi) IF the cd i the 4 ed: Then (umn ie yes if th PUt in the ny..%, Courg ! Fence of L “1 having ¢ if Wetter} rs Departuy ie North C ba. Is re 2nd Dent 0d Depa the Tac Web Cola 8 mut te = PCO OF Lan tle from shou? and fhe’, 20d 1 a8 Was = 3 
atituide and Dew Bteater, mee the fel oun of Dig The - Tture, CMAinder jy gitetenee of I on ies A B L 8 the general 1 “ts hed 

> Diffes i SDR aE: : 4 Counts, |S ipl Depa e| nals orth South Reade] The gen ¢ See UVP A 138.8 tenet Dit 4 SE —} KN nths § 08; Piakane 8. Btys mee Chths Bap! the Dan Mo is ¥ Esp by 8. 4 ; the; . cp, u E. hale +149 — and D N to fi | f Its, al E.byNe E52 40:7 7a | a |\Dep tance, fing thee Cours # SSW stk, 64 06s 15.; 49.7 but hg their ete Lat, and a 

8, half pV $2 - 61, far, at ables tideons Columns tea lag 503 a6.<| the Dift © half of ac nteting fe Rl 
; = ees 03.8 | 9 the Dep, of Lat, 6g i ite, half He : . “o 4+ ang 5 6.1 \44.ghga., on mee in Weethe eaten ml Io 06,1} 424] 26.5 Yep. in ‘ “lung ofr oe 

In —|9 69.6 and ent. Praverts + Lar, { 
Fea Dik 138.8hre ae Top | fy over whi able | fe © 189 the 1.9% Which gonees5 Courts Sout, 3 Poin ch at = 5 Hance requi cubled Eat hair att Eaterly. Mt fr the : ee Guited (bec; alf § Ys « : i aufe J took ek and ” South et 3 

lf the ty, iy the Cy, A 0 Umbers) ; a 

Xe, ple | !
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P| ae Fe
 The Ue of the Table. 

_— 
is 

1) 
mnple 2» ¢ Courfe given in D 

. 

efi 
reafon of A

llowance 
f evens 

egrees, which often happens, b; 

| 1 Cif a e for the Variation of the Compats, and in Pe ie 

B .| 
uppole 4 hip bound 

. 
F >a 

4 
Welterly. 

aE ou tes North He fails 65 Miles North, 34 deg: 

| 
South, 78 deg- Wefterly. 

Th » 07 seg Welterly. 
Then 48 Miles 

' 

f cj *rhen 36 Miles Nit t deg eet M
T 

23 deg: Eafterly- 
\ 

1 Be 
Departure 

are required 
. ly, the ifference of Latitude and 

Pl | 

i i 
ei 

Departure 

# 
Courfts 

eee: 
South | 2a 

We) 

is 
Sc 

j 
— 

: 

Th 
1 D 

} 4 
—— {-1— 

je. genera 
if- 

z NW 
34°16 

ae 
ference of Latitude 

1 
NW 67° Q ae 

; 36-3] is 151-3 North, the 

1 Sw 78° |48 
aes 

51-5} Departure 
1099 

lf INE 23° (54! 49-7 
Eee T 

47.0) Welt. The Courfe 
| 

: : 
NE 

6° |36 35.8 
i 3 

andDiftance 
is found 

/ 
pete 

wera 
3 

+ in the Jaft Exam- 

on 
161.3} 10.0] 249 134.8 Len 

. 

e 7 

10.0 
24-9 

He 
se 

my | 
Bat if you would keep 4 Reckoning both nm Latitude and Longitude» 

ae | 
you may alfo find the Differen

ce of Longitude 
by the Traverfe 

Tables 

: 
Gee 

a she Mice
 Sailing) te

 Ey the Compleme 
of 

a. 
iddle Latituee in the Degrees» at the +2 or Bottom of the ‘able, 

es 
gnd under of above that in ‘is Column of Departures 

find your Departure
s 

ot 
and right againft

 that in the Column 
of Diftances y

ou have the Differenc
e 

i of Longitude 
5 if your Departur

e js too large for the Table, take one half 
: 

\ or one third thereof, and proceed 28 before. 

Example. Suppofe in the Jaft Inftance 
of af vaverfe

, the Ship hath failed 

P| 
from Latitude 5° deg. 00 min North, then pecaule the Difference. of 

a | 
Latitude 3 151 min. OF 2 deg. 3% min. the Latitude come to is 52 4¢8- 

i 
31 min. and confequently 

the Middle Latitude is 57 deg. 16 min. it’s 

a 
Complement 

38 deg. 44 min. which being neareft_39 
deg. I look for 39 

zt | at the Head of the Table. and under it in the Golumn 
of Dep- 1 look 

mm) + for the Departure 
110, but the Table not proceedin

g fo far, I take its 
| 

ae 
half, vi# 55? the neareft £0 which in the "rable, is 547 (being Jefs) 

ae 
againtt which, in the Column 

of Diftance 
is 87, which doubled

 (becaule 
I 

a | T took half the Departure) 
the Sum 174 min, or 2d. 54 js the Difference 

. 

. 
| 

)
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oy Aironomic Definitions, 

113 aa 
Longitude required, which is fufficiently exa@ for common Pragtice, only 

T would advife all Perfons for avoiding as much as poffible any Error, that ) 
€very Time the Reckoning is corrected by an Obfervation, the Longitude —| 

bealfo corredted according to Mercezor’s Sailing, as you are taught in the | | 

laf Edition of Praéiical Navigation, 

| 5 F 

j & 

NP 
4 

| az 

: q a 
L Sie Cj 

RE 
Ri 

y 
ay, Ne 

| tb 

0 

i 

H et 

qt 
SR’ 

OQ 
| 

V/ 

iy (i 4 
| 

. 

P 
Ge 

i 
is 

a 
> b 

i 
ie 

Qe if SP 

us 
‘ \ 

z 
t 

By) Nese oe 
Some neceffary Afronomic Definitions, 

lt 
‘THE Poles of the Feni i 

; \ 

= uinostial (commonly called the Poles of the World) if 

vifible gor” carats in the Heavens, Oppofite one to the other 3 the ono _ Hh 

Rot vifible tg ge ® all =i foo Pole, marked with the Letters N.P, 5 the other 
| 

The 4yi, ofthe We i South Pole, marked with §.P, : it 

about which, tae orld is aLine IMagined to Pals from Pole to Pole, 
| 

~ ** Petformed the diurnal Revolution, as the Line, NP, A, SP. 
hi P 

The al
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| 114 Afronomic Definstions. 

sn i Bgaieotial is a great Circle god. diftant from the Poles of the 

World, any divides the Glote into the North and South Hemifpheres ; it 

is noted by the Letters 42 A Q. 

P The Ecliptic is a great Circle interfe@ting the Equinodtial in two oppofite 

; tae the beginning of Aries, and the beginning of Libra, and makes att 

E \ngle therewith of 23 deg. 29 min, It is divided into 12 equal Parts called 7 

: 
Signs, each containing 30 deg. which are as follow. 

9 

; \ Aris : ‘ a 

: Taurus BA (Aire =) 

H 
Gemini ae \ j seer m4 : 

H 
ge IL \ called | Z Sagittarius f \ called { 

' ancer © { Northern Signs } Capricornus VS ? Southern Signs 

; 
Leo a 1 Aquarius | 

Virgo =™) (Pifees J 

; ; The Ecliptic is noted by the Charagters of the 12 Signs, as above. 

The Poles of the Euliptic are two Points 234. 29™- Funk the Poles of the 

F Equinoétial, reprefented by Gand D. 

i The Zodiac is a Zone, having about § deg. in Breadth on either Side of 

at | the Ecliptic, and limits the Latitude of the Planets in their Revolutions. 

Sa The Meridians are great Circles interfeAting each other in the Poles of the 

: | World, and cutting the Equinoctial at Right-angles, as NP, R, SP, 

} | The Tropics are two {mall Circles 23d, 29™- diftant from the Equinottial, 7 

' being parallel thereto, and limit the Sun’s greateft Declination 5 the North 

| Tropic being marked with 9 C, called the Tropic of Cancer, the South 

ie} r Tropic is called the Tropic of Capricarn, and marked with B vp. 

: "The Polar Circles are two final] Circles 2 3d. 29m. from each Pole of the 

| World; being parallel to the Equinoétial, as FeGandDeY. 

| The Zenithis an imaginary Point in the Heavens directly over our Heads, 

7 ; viz. god. diftant fromthe Horizon, as D 

i EY "The Nadir is the Point diametrically oppofite to the Zenith, as N. : 

i The Azimuths are great Circles interfecting each other in the Zenith and 

i Nadir, and cutting the Horizon at Right-angles, as ZSN. 

| "The Horizon is a great Circle god. diftant from the Zenith and Nadir, and 

£| 
divides the World into the vifible and inv'fible Hemifpheres, as HAO. . 7 

£ | The Meridian of a Place, is that Meridian that paffeth by the Zenith 

) and the Nadir, of the faid Place, and is reprefented by the Circle 

ll ZNPOQNSPHEZ
 

pS 
Parallels of Altitude ox Almicanters, are {mall Circles parallel to the Ho« 

£i) 
rizon ; imagined to pals through any Degree of Altitude, between the Hori- 

} zon, and the Zenith, as a/t. 
‘ ‘ . 

i Parallels of Declination. or Latitude, are {mall Circles parallel to the Equi« 

H _ noétial, and are called Parallels of Declination, with refpect to the Heavens, 

| and Parallels of Latitude refpecting the Earth, as 2? RG 

| 
: 

(7
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: Aftronomic Problems. 115 Circles of Longitude in the Heavens, are great Circles interfeCting each | Other in the Poles of the Ecliptic, and cutting the Ecliptic at right Angles, # G,@,D. 

| re crallels of Latitude in the Heavens, are {mall Circles parallel to the Iptic, . 

. 
‘The Latitude of a Star is an Arch of a Circle of Longitude contained Between the Center of the Star and the Ecliptic, and is accounted either ortherly or Southerly. 

; 
The Lenceck Mee: is an Arch of the Ecliptic,, intercepted: between a Circle of Longitude pafling by the Star, and the beginning of Aries, and is " 

accounted according to the Order of the Signs, Le : 3 
The Declination of the Sun or Star is an Arch of the Meridian contained LS = =A es = the Sum or Star, and the Equino@tial, and is accounted head 

either Norther] 'y or Southerly, 
, - 

The Right Afcenfion igthet Degree and Minute of the Equinoétial that : | : | Somes to the Meridian with the Center of the Sun or Star. ¥ 3 ee Oblique Afcenfion is the Degree-and Minute of the Equinoétial that rifeth | With the Center of the Sun of Star, in an Oblique Sphere. 3g 
sf 

Oblique Defienfien is the Degree and Minnte of the Equinoétial that fets i With the Center of the Sun or Star, in an Oblique Sphere. 
1 

poe Difference is an Arch of the Equinodtial, aoe ee i | ight and Oblique Deft fi Afcenfion, or it is the Difference o! the Time between the Sun-rifay or fetting, and fx o°Clock, - ) 
. The Amplitude is’ ay Arch of the Horizon being the Diftance of the Ri- } fing or Setting of the Sun or Star from the Eaft or Weft, and is accounted | 
€ither Northerly or Southerly, 

: 
+ 

| 
me ect of a Place is the Height of the Pole above the Horizon, or | se Vittance between the Zenith and the Equino@ial. 

| 
Metitude on the Earth, is an Arch of the Equator contained between the ee of the Place, where the Longitude is affigned to begin, arid the Me= i 20 of any other Place, and is accounted either Eafterly or Wefterly. 

Afironomic Problems ufefulin NAVIGATION. i ; PROBLEM IL 
H TE Sans Place and. greateft. Declination given, to find it’s prefent i 

Example, 
: i] 

R ton PPO the Sun’s Place to.be 20d, one in Gemini, the greateft Declina= i 3%. 29m. it is Tequired to-find the prefent Declination, : { es Th i P i 
} 

} fe Radi a Operation by the Penthns a omocanne | Sein 8. gu Bretelt Declination ay 29M, es 9.600509) | / 
Tos 5 ae ngitude Bod, om. from: Aries 9:994002 Mh | 

+ Sun’s Prefent Declination 23d. 09m, North—_—e——— pe X9.594412 | Po 
By | 

Vi
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Aftronomic
 Problows. 

| 
Mf | 

The Extent 
f By Gunt 

’ 

| , 
sn, Th s Poets 

Se adi ag." 

3 
peNale, The Sun’ . the Sun’s Decli 

3 . will reach 

teria 
pohe at ouas

e | 

nh | 
Pifies, the Longit rae 

be in Aries, Taurus Ce m the next Equinogtial 
ict 

| ; 
Libra, Scorpio 

SE
 

from hide Bit ee
n 

Tea 
of 

ir 

paper a 
ius, it i 

; bu | 
“ 

iq 
pe ae aurus, 

Coa L
e 

ae Titre in Cancer, Leo, Virgts 

i 

5 860 
ee 

- 
- 

| 
Southern 

Steps. alan 
ip ite 

xe are called Northern Signs 5 

1 
Signs, the Decli 

“onfequen
tly if-th oe quarius 

and Piftes, a 
3 

\@ 
Phe 

eclination 
is N , if the Sun’s Place be i 

» are called 

| 
nation is South. 

orth; but if in any of the ate Pe the firft fix 

ie 
at 

er fix, the Decli- 

| 
e Sun’ 

PROB. 

| { 
The Sar a

 ca and prefent at
 5 

! i 
18d. 3om. Mar te Declinati

on is 23d. ac 
pers to find his Place. 

| 

| i | 

creafing, the Sun’s Place
 soautred ? ee Declinatio

n is 

4 
As the S. of the Sun’ 

By the Logari
th 

{ 

! 

i@ 
To the seas

 Epa nies clinton 234 29m. —— 

s ; 
So is the Sine of the e

an
 

4 
9.60040

9. | 

Ht ia 
Sa eee ic es ent Declinat

ion 18d. 30m. North a 
10,000000 

Hh, 
ee is one Sign (god Lepgint

e 5 46m. - 
aE 9.501476 

aia 
caufe the Declination 1 _ making a Sigo) and 224. 

9.901007 

1 BE 
tut if the Bea tah

 Nog he, + Set, that i i aioe oer 
ae 

H My 
from Libra, and hee had been North decreafing,

 it Paid 
‘he of Taurus ; 

/ 4 

it would a
e been 7d. 14m. aL

 ve been accoun
ted 

| 

4 
The Ext 

3y Gunter. 
i 

| eh 
: xtent of the Compaffe 

: 

i Bit 
nation to Radi 

BAe from the S 

} ia 
unites; 

al *% god. will reach from §. 184.
 Bae ie gratett D

ecii- 

i 
3 . 46m. the Sun’s Longitude as ee the Sun’s prefent De- 

is 

< 

{ 

aie 
oh] 

> 
PROB. 

| 

' E 
fe Sun’s Place and greateft

 ee to find ‘ 

' a 
Th 

> 

Exampl 
, to find the Right 

Afcenfion-
 

\ 

| 
e Sun’s Place rod : iple. 

A 

rod. 30m. 1 Aquarius, the Right A(cenfi « ‘ 

lg 
As Radius ———

 oe Operation by the Logarithm
s. eae re 

1 

| 
To the Tangen

t of the S efaae 
ee
 0006e 

Be 
So is the S. c. of the ereatele L

e from Aries 494d. 30m.-—
 ee 

| 

ti 
To the T 

ia ination 234. 29m. HES oes 
; 

i 

] i 

angen of the Sun’s Righ
t Afcenfion

 474. 2m 
9.962453

 | 

é 
: 

By G 
-2m.——

— 10030954
 

' i 
The Extent from Radius S. Ge ane 

i 

) 
Ae reach from Tangen

t Rants ae of tte greateft Decli
nation 66d. 

| 
angent of the Right ‘Afcenfion 474. ge 

aed Aries 494. som, a 

/ 

: 
Tatty
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Afironomic Problems, ty i 
Nute, This Proportion gives the Sun’s Right. Afcenfion from the next ie 

Been dial Point ; but it ought to be accounted from Aries according to the i 
Order and Succeffion of the Signs, and therefore in this Cafe 47d. 2m. fub - if 

BaSed from God. (becaufe the Sun is in the 4th Quarter of the Edliptic, or 4 

Beth decreatns) gives 312d. 58m. the Right Afcenfion from 4ries, 
: ; 

PROB. Wy. 
i) 

Wt 

Boy Latte of a Place, and the Sun’s Declination given, to find. the 4) 

4 Amplitude, 
; 

’ 
Example, 

} 

The Latitude Std. 32m. North, and the Sun’s Declination 1 5d.| domi 
North, whar is the Amplitude? 

The Operation by the Logarithms, 

é 

Reco! the Latitude 51d. 32m, Eee Tr 9-793838 
i 

go Fetus as 
RS = —— Io.cece0d. 

oy of the Declination 15d. 20m. North — + 9:422318 
4 

ORAS S. of the Sun's Amplitude 254, 9m, —___ >. — 9.628486 i 
r 

By Gunter, 

} 

Deira om as got he Latitude 38d. 28m. to the Sine’ of the 
He 

soa 20m. North, will reach from Radius S, Od. to S. 264, 
| 

> cclination North, the Amplitude js North; and if the 
| 

| Declindtion be South, the Amplitude is alfo South. 
5 

1 i 1 
| 

PROB. y, 
HH; 

itud 

race if 

ees Difeon’ Place, and the Sun’s Declination given; to ‘find the Sepsof. : : Example, 
S=ppofe ig i 

; 

45m. North, sie net 3m Ney the See Declination is Tod, 
(G 

iterence required, 
Er 

[es 

ee Theo, tion b a3 
; 5 

3 

Be nae Come ereen eLagiins, 
8 

Ne 

» Raging 
etemeesten.9-900086 

ia 

Bethe Tans of re a0, =o —_ 10,060006 
ii 

Toth ane mT t ec oe Tylitation Tod. 45m. 2. 12 = 9-278424 
' 

Cenfion; iFerence 13d 49m. — O>55 
= 

soe 9-378338 
op the Extent from Tangent B Gunter, 9 

; 

| 

tos Tyee: 45m. the Sun's Beizaton (%,Comlem fey SRN) te | 

s 
2 

> will r, 
i 

$9™. the Sun’s Afcenfional Difference asabove a Eset 200 
PROB, he 

t. 
de 

i 
1
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| 118 : Afironomic Problems, 

PROB. VI 
/ To find the Oblique A{cenfion and Defcenfion. ; 

; Firft, Find the Afcenfional Difference by the Fifth Problem. 
Serna): The Right Afcenfion by the Third Problem. 
: When the Latitude and Sun’s Declination are both North or both South, 
Oblige Aone Pica fubtraéted from the Right Po eae fe 

cece ota Sree Oh ae we : Qu e Afcenfio i 
: to the Right Afcenfion, gi BiG d fubtraéted gives i] fos Oblique Deano gives the Oblique Afcenfion, an 

| Note, That if the A(cenfional Difference exceed the Right Ateenfiony 
i} a S aa Right Afcenfion 360 Degtees, then fubtra@ the Afcenfional Dif- 

erence therefrom. ‘ 
| Or, if both being added together exceed 360 Degrees, the Excefsis the 

/ ; Oblique Afcenfion or Decne 

: : PROB. VII. eithe 

pte fi the Time of the Sun's Ring and Sens and Length o 
a ay or Night, : . i 

Hg Find the Afcenfional Difference by the fifth Problem, vce cont eee 

E Hours and Minutes of Time, accounting for 15 Degrees fe E Sai 5 Mi- 

oné Hour, and’ for every De 4 Minutes of Time; and for every 

nutes of the Equinoétial 1 Minute of Time. h or both South, 
1. If the Latitude and Sun’s Declination are both Peed of Sun-fet- 

the Afcenfional Difference added oe ee gives the 11 

; tine ; and fubtradted is the Time of Sun-riing. iffe- 

‘ oa But if one be North and the other South, then Le eeane of 

FI rence added, gives the Time of Sun-rifing 5 and fubtra 
fetting. 2 3 the 

/ 3 The Time of Sun-fetting doubled, gives the Length of the Days 

. Time of Sun’s-rifing doubled, is the Length of the Night. { 

J ‘Example. E . d. 57m. 

In Latitude 51d. 32m. North, fuppofe the Sun ae aadeed tide is 

7 North, the Afcenfional Difference is god. 29m. wal 
: H. M.S. : ; 

2 o1 56 
- 6 00:00 H.M. Day 

| 8 or 567 16 03 5 : ! Sunfetteth—-8 Or 5 Recae 4 i : at lengthy of the A 

im ‘ ifeth = 0. 07 50 O : Sun rifeth 3 58 04 pROB.
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iV Ajtronomic Problems, T19 + 
ti n PROB, VIL . fing oe Latitude of a Place, the Sun’s Altitude and Declination given, to Azimuth, 

Th RULE. 
1 _. Take the Complement of the Altitude, the Compl. of the Latitude,. and \ 

Be Compl. of the Declination, add them together, and take the half Sum ; | 
Hp. tt the Compl. of the Declination from the half Sum, ‘and take the , 
t ers then fet down the Compl. Arithmetical of the. Sines: of the 1 
Compl, Altitude, and Compl. Latitude, and thereto add the Sines of the half Sum and Remainder; half the Sum of thefe four Logarithms “is the i) 

8.c, of half the Azimuth Tequired, 

i) 
1 Note, If the Declination be South in North Latitude, or North in South Ne 

, inftead of taking the Complement of the Declination to god, oo 
Jou mutt add 90 Degrees thereto, and then proceed as before, 

| 
¥ Example 1, 

f 
sd the Latitude 514, 32m. Nosh Sun’s Declination is 20d. 30m, / 
oh, his Altitude 474. 30m. and his Azimuth from the North required, ij : : 

i 
; The Operation by the Logarithms, 

i - om, 
3 : 32 Compl. Altitude A.M, —— —__ $. Co. Ar. — 0.170317 il 3 + 28 Compl, Latitude North —__ S. Co. Ar, — 0.206168 i 

ne. 30 Compl, Declination N, or Sun’s Diftance from the Pole, li 150 : 28 Sum 

hi 
emt 

Hf 75: 14 Halt Sum 
S. 8 Hi 

: he Hal Son on 9.985414 3 44 Excefs of the Half Sum above c, Decl, S. me 8.999559 i eens Hi 
Sum 19.361458 i 

a : aie Le SS ————__ par Sum 9.680720 i 
+2 21m, 

hi 
42m. the Sun’s Azimuth from the North required, 

iy The Op. tion } , 
ti ; 

The eration by Gunter’s-Scale, : i Compleat the Compates {rom Radius 8. god. toS..42d. 30m. the of the Latitude : ef ‘tude, will reach from §, 38a. 28m, the Complement Bine 754. 4th rk ra 244. 40m, then the Extent from Sine 24d. 40m. to 13 
half Sum, above i Sum will reach from S. 5d. 44m, (the Excefs of the hi 
Line of Verfed Sines. Complement Declination) to 122d, 42m. (upon the ih 

: ines) which is the Azimuth required, 
H | 

Example Hi 
. 

i
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i ey ee Aftronomic Problems. 
Pi. 

: i ‘xample 2. In the Latitude of 51d 
. ere 

is 18d. S Dea ety’ . 32m. North, the Sun’s Declination 

| ees nat jouth, his Altitude 17d, 45m, and the Azimuth from the North 

| Rie The Operation by the Logarithms. 

t 7 : 15 Compl. Altitude ee ee 
— 8, Cor Ar, 0.02118 

38 ; 28 Compl. Latitude — ——— ~~ §. Co, Ar. eas 

Th P 108 : 15 Declination go Degrees being added, becaufe South. q 

I 
218: 58 Sum : 

i “109 : 29 Half Sum fupp. to 180d. is 70d, 31m. 8, —— 9.97439! 

Hh | : rii4 Remainder’ —— os §. —— 8.332924 

Ht 
6, te Sum 18:534600 

/ 
99 + 20 —— S.c. ——— half Sum —— 9.267333 

: : pel oe 
; 

| Which doubled is 158 : 49 the Azimuth from the North required. 

F : 
By Gunter. 

; : The Extent from Radius S. god. to the S..72d. 15m. the Comp. Altitude 

| will reach from Sine 38d, 28m. the Complement Latitude, to 5. 36d. 20m. 

i 5 then the Extent from Sine 36d, 20m, to qod. 31m. the Supplement of 1094. 

| 
agm. (the half Sum) to 180d. _will reach from the Remainder 1d. 14m. ta 

| 
158d. 4cm. (upon the Line of Verfed Sines) the Sun’s Azimuth as above. 

| 
Tn South Latitude the Operation is the fame with the two preceding Ex- 

| 
amples, only the ‘Azimuth is found from the South. 

j 

' : ‘After the fame Manner you may find the ‘Azimuth of any Star. 

i 
PROB. IX 

5 
"The Latitude of the Place, the Sun’s Declination and Altitude being given, 

to find the Hour of the Day. 
Sun's Declina- 

; Example. In the Latitude of 51d. 32m. North, fuppofe the Sun’s 5 te 

tion 23d. 29m. North. the Altitude 36d. gom- In ‘the Afternoon, and the 

| 
Hour from Noonre: uired. 

any. 
‘ 

| 
“The Rule. "Take the Complement of the Declination, #h° Cone 

| ment of the Latitude, and the Complement of the glory ie en 

We 
together, and take the half Sum, fubtraat the Complement of & oe pes 

| from the half Sum, and take the Remainder, then fet down the ae ;



Afrononic Problems. 121 “ent Arithmetical of the Sine Complenient of the Declination, and Comi- _ Plement Latitude, and thereto add the Sines of the half Sum and Remain- | der 3 half the Sum of thefe four Logarithms; is the S.c. of the half Time i Tequired in Degrees and Minutes of the Equino@ial. 
i 
| The Operation by Logarithms. 1 wom 

66: 31 Conipl. Declination ——. ___ S. Co. Ar, 0.037547 | 
38 : 28 Compl. Latitude —— —— 8. Co. Ars 0.256168 33 ? 30 Compl. Altitude 

| 
ae ‘. 158 : 29 

i 
er 

| P01 4aHalf Sung tae Sine = 9.992287 eee 
_ 25: 44 Remainder ——. — —— — Sine 9.637673 | wee Sum 19.873675 | ; tis 

pe 3 Or 9-Ce mere ee ETAT ES 9.936837 . : 99 
i 

Which doubled iso 18, and reduced into Time; makes 4 hours 1 min. a \\ 
the Hour of the Day in the Afternoon. 

} 
h ut if it had been in the Forenoon; 4hours 1 min. 3 fubtraSted from 12 i 
ae leaves 7 hours 58 min, $ for the Time in the Morning. 

i 
1 f the Declination had been Southerly, then inftead of taking the Com- i 

Prement of the Declination to 90 deg. there muft be 90 deg. added thereto, i 
D in the fecond Example of the Eighth Problem; do the fame when the : 

Sclination is North in South Latitude. e 
\ 

— By Gunter, 
| lemactt of the Compaffes from Radius S. od. to S. 66d. 31m. the a) 

Complement of the Datta, will rechiaee s. 384, 28m. tie Cont | 
ire Latitude, tos, 344. 40m. then the Extent from §. 34d. 40m. to i maior ie j4m. the half Sum, will reach from S. 25d. 44m. the Re- i 

Day ce She Od. 18m, (upon the Line of Verfed Sines) the Hour of the | 

Be PROBLEM XxX, . | Right ae Latitude of the Place, the Sun’s Right Afcenfion with the Hour of the Nine nation, and Altitude of a Star given, to find the 1 
Q s Example. : 

: 

i} i)
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Si. «122 =. Aftronomic Problems: a 

1 a : : 

coe Example. 4 

ae In the Latitude of 51 deg. 32 min. North; on the18th of Fanuarys 1753s ; 
| : the Sun’s Right Afcenfion was 20 hours 2 min. the Right Afcenfion of the 
| aa Lion’s-Tail was 11 hours 35 min. the Declination 16 deg. 6 min. North, the 

Hy Altitude 30 deg. 30min. to the Eaftward of the Meridian, the Hour of 
i ia | the Night required. : 

Hi Th RULE. 
Ht o 
at Take the Complement of the Star’s Declination, the Complement of the 4 
vt a Latitude of the Place, and the Complement of the Sun’s Altitude s add 

rt them together, and take the half Sum, fubtract the Complement of the Al- 7 

Hi titude from the half Sum, and referve the Remainder; then fet down the =~ 

gH Complement Arithmetical of the Sines of the Complement ‘of the Star’s 4 

a) Declination and of the Latitude of the Place, and thereto add the Sines of 
i half the Sum ahd Remainder: Half the Sum of thefe four Logarithms, is - 

lh the S.c, of half the Diftance from the Meridian. 

na ; The Operation by Logarithms. , 

d. m. i 

l : , ination —— 5S. Co. Are 0.01737 % 
i 3: 54 Compl. Star’s Declination 8. Co 

| ae : 28 Compl. Latitude ——-————= S. Co, Are ae { 

{i 59 : 30 Compl. Star’s Altitude 

a | 171 2 52 : 

Se: 56 Half Sum——— ———— Sine —— 9.998905 
20: 20 Remainder —— ———- Sine ——~ 9.648512 

| Sum 19.870¢62 

it 3od. 28m. —— S.c, ——_ Half Sum “9.935481 
god. 28m. , 

: which doubled is 60d. 56m. and reduced into ae Gs fout Hours 

| three Minutes, forty-four Seconds, or 3 quarters of a Minutes . 

By the Direétions given in the Ufe of the Table of the Sun’s Right 
Afcenfion, and of the Right Afcenfion and Declination of the oe ei 
find the Time of the Star’s coming upon the Meridian, if the ae Me- j 

iz - the Eaftward of the Meridian fubtract the Star’s Diftance ee ian i 
} "yidian in Time, from the Time of the Star’s coming, upon the Meri me 

I :
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ih 

ae 
Courfes and Diftances; 

123 | 

e But if the Star be'to the Weftward of the Meridian, add the Star’s Diftance 
HH 

“te the Meridian, to the Time of the Star’s coming to the Meridian; the | 

. a or Difference is the Hour of the Night. In this Example, the Sun’s 
\% 

ee: age Afcenfion 20 Hours 02 Minutes fubtraGted from the Star’s Right | / ' 

i cenfion (with-24 Hours added thereto) 35 Hours 35 Minutes, leaves 15 
ae 

Som 33 Minutes, the Time of the Star’s Coming on the Meridian ; from 
i i 

oa berating 4 Hours, 3 Minutes, 44 Seconds, the Hour above found, 
| id 

= Tt Hours, 29 Minutes, 16 Seconds, the Hour of the Night, 
} ‘| i 

| Non 47 Tf the Star’s Declination be South in North Latitude, or 
| a 

ee a res inftead of taking the Complement Declination 
| 

Eighth Preceding Prone e 90 deg. added thereto, as has been thewn in the 
| | 4 

: 

| 
We ms 

The Oberaticn by Gunter’s-Scale, 

i 

The Extent of the 
- 

pus a sginutes, the Comrlemen ay tS 08 in a eat fi a 

m §, 38 De Tees 28 Mi 
§ Dec Nation, wi Teach 

8. 36 Depress eee 2: ‘nutes the Complement Of the Latitud 
4 

Minutes, as £2 Minutes then the Extent from the S, 36 Den i 
i 

i Fire finiore e Kauote Wha Doe ‘| 
Line of Verfeg Si cinder, to 69 Degrees 56 Minutes upon 

; 
Nr ; 

a |oail 

Giredeq {0 find the Tease the Nighy, Vit which Proceed as has hen 
i 

t 

{aR ia 
i 4 

Courses and D; 

Hi 

ifances betrve 
; 

oat 

tbe Coap of England wee me of the m0ft emineng Places . H 

between the Ea Coaft fF C. As allo the thwary Cour fos ) ; 
Coa? of ts 1 Ngland and Holland the § 

| i 

land 2 re and ang France, and the Wen ¢ of if Pe | " 
Teland, 

oUt 0 ng- ° | 
FROM yy, 

| a 

From B bang Tinmouth, Nw. 5 Nae 
Leag. 

| 

From the Nery fe vitor North Wert aR Sal 
| i 

From the North Foy ies 1° Elufing, Eat 
Se 27 

Ik 

From the Spurn te ts nd to the Texe, NE, by Nn ko == 24 | I 

From Tikes to the were, Kath by South sate Ce 59 
ia 

From Tinmenep 3 +5 Naxe of Noruiay, NE ES Ss 55 | 4 

From Tinmert}, S the gens Ea by South” Ls ES agen 118 1 4k 

From Yarmexsp th ih caw, Raft North Eat 
Sia Tlo 

| T 

© Texel, Fag by North StS eiio 
Zz 

Q2 
Skuse 3 

| From 
| 

| i
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' Ee 124 Soundings coming into the Channel. 

hi Eo 
From Newca/ile to Maes Dep, ENE. — —— 

Leag 

t | a 
From Aberdeen to Maes ibe 

South Eaftt — 
peer pare Be 

i) a 
From the North Foreland to the Maes, ENESe eo

 eee 
3 

AY 
From Neweaflle to the Fly, ESE. —— 

35 

| : 
From Scarborough to Holy Land, Eaft Northerly 

ge 9 

Hh 
From the Start to the Eddyflone, Welt half South —— BEE a 

fi a 
From the Land seend to Scilly, WSW. three quarters Welt 

9 

a 
From the Ca/kets to Blakenefs, Batt North Eat ——- —

— 55 

| From Beachy to Blakenefs, Eaft a quarter North — 
15 

7 ‘| 
From Dover to Diep, South half Weft ——— 

finan 
oe i25 5 

| From the Lizard to Guernfey, Eaft by South ——— 
—— oe 

| | | 
From tie Start to Seven Tfes, South half Eaft ——— 

wee —— . 25 

! 
From Scilly to Ujhant, South Eaft by South ———> — 35 

i} 
From the ‘Lizard to Ufbant, South im 

eae 29 

i 
From Hartland Point to the Ifland of Lundy, Noth — —— 7 

3 ; 

[ | 
From Lundey to the Holms, Ealt by North, Northerly ——— 

18 ; 

: | 
From Black ‘Rock to Tufear, Eaft North Eat ——- —— wee S43

 ; 

| From Cape Clear to Old Head, Eaft by NT et a eae Oo 13 ; 

b j 
From Grobolm to Waterford, Welt by Nath —— oe, ee oar ’ 

1 | 
From the ‘Land’s-end of England to Tufcar, North by Wet—— 

— 4° 

vie) 
From the Land’s-end of England to Waterford, NNW. —— 7 

40 . 

If 
From Holy Head in the Ifand Anglefea, to the Bar of Dublin, W. byN. 18 ‘ 

} 1 
From Rachel to Black Rock, South by 1 A oa eee eer ene 80. 

| | 
From the Lana’s-end of England to Cape Clears NW. by W. —— 55 

i, pe| 
From the Land’s-end of England to Old Heed, North Weft ——— 45 

i} H | 
Fran te 

Lan
e 

ag Ino the Channe
l . 

i I | ATABLE 
of the Soundings coming into the Channel, | 

ni) 
rofpecting the Bearing and Diftances of Scilly, Uthant, the 9 

a | 
Lizard, &c. qwith the Depth in Fathoms, and the various : 

i 
Sorts of Ground. 

ee 

‘ Hy | SE 

a 

Hh 
f a y 

Ce 
ae 

| | 
Bearings: |8|D. M. mi The various Sorts of Ground. 

Hy | 
& 4 

i] ¢ 
eee 

PA Bee
 tae ae 

iH 
iy South 05/52 29 5oBranny fand, like ground wheat

 

Hib | 
a SSE. 05/59 12 4.5 White {and mixed with fhells 

j 
SSE, eo 50,Coarfe oule 

z 

| ee 
ESE. 06 5 Coarfe fand and fine red fhells 

| 

nT 
E by S. 168 50 12 $$ Oule fand, Queens hells amongtt it 

7 
E by N. lonl4g 15 72\Ou'e like ‘nuitard-feed

 with broken bee 

L Eby N. [xst48 9° 7a.Pepper fends black and yellow sary
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Soundings coming into the Channel. 125 | 

Tt 
= ¢ ] : 7 Bearings, Ete | g The various Sorts of Ground. i a 

> _ — —— —} 
a a nt on pt 

Eby N, (74149 50! 72) Black, white and red ftones with oufe = E. lozlag 15] 60\Some black fand 
| 

EN E. j20l49 15 8c\Rocky ground 
i 

: ae E. {ss 103'Fine white fand 
I} 

N by E. 122I49 10 85)Sand and oufe together 
i 

NEWE: Woke 2c] sclwwieanee, fand mid with fhells i NEW, = ES 49 so 100 White fand with oufe and nit il NEVE clip fy eda ities nants S NE DEE. 13149 43] 65|Branny fand with fome pieces of fhells i, 
3 NE a mE iM #9 ao 65 ny ae ftones, herring bones i| , 57|Small red fan 

Hi 
RN T9149 47|100|White fand then entring on the Bank | | 
Nowy ~ {18 68)Red fand with black && white fcollop fhells i Noah a 49 15] 65 Broken fhells with white and red fand | 
NNW i 49 47| 65|White fand on the Fat part of the Bank | 
Nw by me SS 5 2 77 Res eae eas bes amongft i et | 

North Weiter? 54'More fhells, t! e Lizard NE. dift. 1 ear. : HH 
North Wet a f A 5° eae fad with black and broken fhells iH 
Nw 7\ ©0\Stony groun 

i 
| Ni ae be 5° 25) 61\Red ‘and black fand, with gliftering thells i 
Wyn. le 44|Shells and fand like Points of Needles ik 
Wet” < ae 35 63/Fine white fand with little oufe Wie 
Wys, 15° °8| 66lRed and black fand with gliftering thells i! 

lw by §, 3 49 501 75 Fine white fand and gliftering fhells y mane 40 Like broken Wheat or coarfe Bran ‘ 4 

a 

Iie 
N or ee i 36) 63\Full of fmall Maes fand 

; 
NE by Ny i. 15) 80jRound ftones mixed with {collop fhells i 

North Eaft lool. 60|Small beaten fhells and Hakes Teeth 1 
1 North Eat fe 5c 85\Great and fmall pieces of Cockle fhells iy 

3 } NE by N: |> 48 2 55 at eee with white fhells i! 
E. 

ite and grey Maes fand 
i 

8 EbyN. HH Ae 36) 68 Small hells and herring-bones : i| 
Eat a fs 3¢ : 5 Wubite ge grey fand with {mall red ftones i i 

aft 6 Fanny fand with fome fhells 
j 

i Et re ie a 3 ne aoe ae things like needles points ‘ 
t 

€ white fan L Ba aa ip 15 87\Dazling fand like Barley-ftraw 
{| 

TO" 60°F ull of Maes fand and. broken thells ij 
E by S. ij
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i 126 . Soundings coming into the Channel. 
: | cr 1 E . 

| | Bearings. g ade The various Sorts of Ground. 
| > | Ss : ; 

; | hg by 14148 56,63 Shells like Perriwinkles 
#2 ee 1548 15/70Shells grey and red pieces of Cockle thells 
S M SE. |12\49 20,68 Grofs white fand with fhells 
S SE. | 8149 5,64 White fhells and fine fmall {tones 

| | ESE. |6 [O1Hakes teeth and fhells like oatmeal hutks 
/ -| SE by E. j20l49 15'72, Great ftones like peafe and beans 
: j SE by E. | 9/49 1565 Sand and fome fhells 

| SEby E. [37148 30,65 Jame’s thells 3 
i U SE by E. J15/49 25'60Small {collop hells, with fome ftones 

i} (ene | ie 
] Bearings. S35 The various Sorts of Ground. 

: ‘ = 
par Gig. | SSa | asia ae ees Pek 

North Eaft 6% 143 Marfhy fhells and fome fcollop fhells 

NE by N. |10/52| Marfhy fhells and Hakes teeth 
: NNE. | 9/50] Marfhy hells like Oatmeal hufks 

"Ss | -N by E. [15/58] Marfhy hells and Hakes teeth ; 
L $2. North | 1 |39| Stones as big as Beans four Leagues off 

5 ty ) North Weft 5/45 Grey fand like Oatmeal flour ; 
in a North Weft] 3/46] Marfhy fhells like fmall ftones 

* | WNW. [32/47] Small fhingly ftones, and marfhy fhells { 
W by N. {4/40} Fine marfhy fhells like white ftones 

EE js, aa W by S. | 3/41] Black gravelly Ground with fmall ftones 

e , NE by E. 12/57] Scollop thells 
5 ‘| NE by E. | 4/44| Great ftones and rough Ground 

z U North Eaft 163/50] Like Hufks of Oatmeal and fmall ftones 

g N.£aMile] |35/Dirty brown fand and Hakes teeth 
; = W. 2 Miles} |34|Dirty brown fand > = 4.20 fathom 

= S, 1 Mile 26|Fine fand, and within this 28 and 30 ° 

PE se 7 egy nee Be 
N by E. N.ly|82140| § Like the Duft of a Grindftone with Hakes teeth 

a | NW by W.142143 ; and fhells 
= 2 NW by N.| 3138lGravelly fand, fmall ftones and fhells. a 

- & } NbyWW.ly|12/38]( Reddith fhells mafhed as if beatin @ mortars | 
NW by W. 14143 { white fand and fcollop hells. Faved 

/
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Soundings coming into the Channel, 127 | 
& 
a> ; ; ) oO * Bearings, Ee The various Sorts of Ground. 

e “|= F i aca 

I 

‘ NE by FE. \08'35 Small fhingly ones 4g big as Peafe 
~ | North j08 40 Streamy Ground with fmall ffones 

| 

A N by E. 53.33 The fame with fome black {and 
| 

NE by NL {11.40 Fine fand ang fcollop fhells 
i| 

NNE. (08'40 Fine fand, {collop fhells and {mall ftones 
i] 

| NE by E. aly Shingly Ground 

i} 

UWNw. 23120 Small ftones 
$3 

{| 
a Re by E. Joo 17\Great thingly Ground ‘ 

\ 

s E half £, 22/17|\Small thingly Ground 

ii 

: North Eat loa T3}Rocky Ground 

| 

rs 
i 

§ ay Ww. 33}20] All the Ground from St. Alban’s to the Eaft-end i 

Sly by x. 04 i Of the Wight is chalky and brown Sand. 
| 

* log 

It et 8. of|26)Rough Ground with fome big ftones 
{i 

Ww Ny O421/A kind of fandy fithy Ground 
A 

i 

S N + [08 33| Fifhy Ground fomewhat red, with ftones as bie i 

by We jools2 
st a 

ee 26} as Peafe, and fmall. Beans. 
ia 

ee Direz; wg 
" 

wie 2 

48 to fai] ace Some of the Principal Harbours on the . | 
oaft of England, 

+ ie 
* . 

. . 

i" 

Scurry Direé ign; to fail into Scilly, 
| 

is divided into diy, 

1 

Man 
ivers Tflands; along the Wett-fid lieth at 

| 

the Southe os jrhere are fevera} Channels through Se ten Bone 
| 

the Channel b Salled Se, Mary's Sound js the beft, being a fairg nih of 1) 

ther th, > SUE Near the Midi jie two funken R| k: rch p 
Wa 

— Sea May be fear to break oa re ae ae mich In foul Wea- 
' 

, 2s 
ver: It js t 

t = i} 

Stboard fone and on the Starboard-fide canine oie ‘Gots sain 
I 

You ar. Within} that a'Stone Might almog be thrown on it, And wh 
i 

tee Route, ne om ee §P round, and come to an Anchor ia Sight 
} 

SOF the Fo 8 the Town isbrought o to the Vall 3 

© Harbour On the Latboard-fide. pra sees Vial oh letvetwa 
4 

To 
iW 

i



= —— TT TT 7 j : - : : 9 are J Hi 128 To fail into fome of the Principal Harbour’ 
i : Direétions for Sailing into Mount’s-Bay. 
; ] . 7 4 fen Lo anchor in Gover’s Lake. ue 

j Thete are two funken Rocks, which lie right in the Way of going ie j 4 the Lake, about a Mile without your Anchoring Place; thefe Roc the | Ae NNW. and SSE, about half a Mile in Iength; to fhun which obferve f 7 following Dire@tions. 3 ; Béutla ' | If the Wind is in the Eaftern Hank, give the Eaftern Shore ihe Hill | ' i League Birth, and keep St. Paul’s Church ‘wholly in Sight above oe ae 
| i | *till you bring a Church on the Eaftern Shore a Sail’s Breadth to ee oe 
| = ward of St. Michaels Mount, then bear away for the Lake Hill, Fe bd ve your Mark till you run St. Paul’s Church down under the Hill, ve wall iF | your NE. Anchor, and carry the other to the SW. and you wi 
ee moor’d, and in good fine Ground all Sand. Hill, you'll { 1) ; You may come in, keeping one half of the Church above the "de thé 
ai go clear of them to the Eaftward, and'when it {huts down ha be rae he Weftward of them, and when upon them the Top of the Tow: 

long Hedge is in one;-about 6 or 7 Feet at low Water. teqandcon 
| If the Wind is in the Southern or Weftern Hank, mor Fthe Point : : i board, which is bold; you may go within a Quarter of a Me andee 
, tun till you fhut AZou/ehole Mand in, and St. Paul’s Churc! A aE other to 
" the Land well, to come too with your SW. Anchor, then peaner: Be , the NE. you will be well moor’d in fine Ground as before ne the North- 
, _ fre to have the Church on the Eaftern Shore a Sail’s Breadth to 

: ~ ward of the Mount. x the If your Ground Tackling is good your Anchors will pee ae, Sea. eg Wind at SSE. or SE. heaves in a great Sea, and raifes a or Outlet in your Be when it blows hard ; the harder it blows you have EERIE: Se RRCHOTS 
' . Favour; there is no Tide, you always ride Head to we cee Ground goes i | will fooner ftart with the Wind to the N, or NW. becaufe 

} out with a little Defcent. : 

To fail into Foy. 
5 i nds 5 On ; Fry may be very eafily known, lying in between a high ae tide ‘ the Wett-fide going in, is an old Church and Caftle, ai of it in Capt. 

tf the Ruins of an old Church, as you may fee by the ma ie fom Side 
{ Collin’s Draught of Foy. The going in is a Cable's Lene chor before the : iD to Side, and no Danger; when you are in you may he Dutch War, in’ é Town, or run up above the Town. In the Time of Shi s put into this j , the Year 1666, there was above fixty Sail of Virginia eh makes it 2 i Harbour., This Place lieth NE. and SW. in and out, fi And whereas q 
ii better Out-let to the Weftward than Plymouth or Falmouth. it : 

ih, 
i}
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Ett been MPOtted to be a Bar Harbour and that YOu cannot enter ti 

, by Tike, leas Ou that there is no lef than three Fathom at Low. 

y 

ft 

| Fee; Ra Sing Tide) here You may lie athore tg wafh, tallow, or ftop 

at Spring Tides nife and fall 16 and 17 Feet, and it is Highwater 

at Ful acd Change 2 Quarter Patt Five, There jg 200d Anchoring in 
| 

Re Rows Wehour the Harbour, from 5 to 19 Fathom Water, but Without 
| | 

f Pt Deve foul Ground, 

i a 

| 

f 
To fail int Falmouth, 

| 

/ 4, Upon the Weg Point of the Haven of Falmouth, ftandeth a Caltle on the 

| 

i hee lug Qlleq Pendenn;. Caftle, Th the Entry Neareft the faid Welt-fide, 

y, ae Rock dove Water, You may fai) in on either Side oF it, on the Toner 

f den,“ the walt Point lie alfg fome Rock, Of the Shore; on the Eaft-fide is 

a OEE, and Moft Room, therefore in going in, Rive the Eatt-Point a 

we Seni there Will be Jor 8 Fathom, Keep the faid Shore till you come 

pak ‘Meat Cafe: Which when it bears Eat, there will be 16 or 17 
| 

f: . an, hale the Harbour OVer towards the Smishjcp is but 4 or 5 Fa- 
| | 

;, fp: re 22 go) Re in to keep the Manac),, Pen and fhut on the Point 

&O, ian’ and fo it nuk be kept ti} you fhut the Church over Pen. 
i 

, Maar 1 a itta the North Faft-eng Of the SmithieR, and fo bear Over to Se, 

/ tad 4,224 rid. With the Cale Eat, laying one Anchor in 18 Fathom, 

hg 

y 
~ St W Sermon Anchor in four Fathom, 48 fhall be Mmoft Convenient, 

t 

, i 
To fai into Plymouth, 

/ 

4 i. _ ~termog Point of Plymouth Sound lieth g high roung Rock Called 

; 

‘ brine i {mea ang Rambeag licth the faid Sound, Narth North Eat, 

J 

eed ang Sten 

1 

A RG, ~ P+ 

i 

‘ 

j Argo CON, Tthward of Rambeag, iS a for fandy Bay, Where js food 

| 

y fim pat tad otter the Land, iN gor 10 Fathom : South alittle Eafterly 

Brae s heat 2 Rock above Water Called the Edayfione, (on which %, 
i 

f one Leste) the Point of Pbmeuth lies from it N, by E, diftang 

i 

te ae 1h bY the Lang of Plymouth, lieth an Tflang Called Se, Nicholas 

4 

+i 

. 

er Wate, whe 'S joined 4g the Wett-fan with S Range op Rocks 
| | 

“a, 6 Bat you May fai) along to the Eatwarg Of it, 

| i 

; 

| 

ie 

} 

4 Tete 
To fail into Catwater. 

| ‘ 

Yo ; ; 

J bs Ble © SE 
Petiresn the Tang and the Point 9n the 

{ | 4 

oT) thea ty a Ean Jub, ull Cotwaten PEN on the Starboard. 
ll 

, 
~ §o a. aRwarg between the Point of Plymouth, and the 

} 3 

i 

R 

Poing 
| ‘ 

/ 

| 
| lie.
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} Point on the Starboard fide, leaving moft Part of the Channel on the Star- j 
/ board-fide, until you come within the Point, and anchor there right againft 4 

1} the high fteep Northern Land; there is at Low-water, with extraordinary 
i high Tides 4 and 5 Fathom. : 
/ | {n failing into Catwater, be fure to give a good Birth to the Southern 4 
/ Point of the Entry, for there lies off the faid Pointa Ledge of Rocks under ’ 

Water, about two Cables Length off from the Land. Upon the Point of the 
/ Ledge lies a Buoy, where is about twelve Feet Water at half Flood, which 
; Buoy muft be left on the Starboard-fide going in, and when Catwater is alto- 

i gether open you may run into the Eaftward, leaving in the Entry of the 
' : Harbour two-thirds of the Channel on the Starboard-fide, as aforefaid, be- 

j caufe the South-fhore is fomewhat flat off, there | ing a fandy Bank, which j | reaches to the Second Point of the South-fhore of. Catwater. 
| | A little to the Eaftward of Drake Ifland lies a Rock under Water, upon 
i | which at Low-water it is not deeper than two Fathom. To fail within the 
| wat you may go to the Eaftward or Weftward of the Rock, as Occafion 

; erves, 

| To fail into Dartmouth. 

} ~ Dartmouth hath a narrow Entrance lying in between two high Lands? ua 
‘ each Side of the Haven ftandeth a little Caftle ; on the Welt-fide is 4 Sie 

on the high Land, called St. Patrick’s Church. ‘To fail in coming from! be 
Welftward run in along by the Weft Land, fo far to the Eaftward wo Midlt 

; Key of the Village (on the Eaft-fide of the Haven) be brought in ie have 
of the Entry of the Haven between the two Lands: It’s convenient to ae 

iq a Boat ready (if any Guft of Wind fhould come from the high Land) © and 
: in. Being come in, edge over to the Welt-fide before the ea Gis af 

{ anchor there in 10 or 11 Fathom, or before the Village to ihe = ft ee in 
| Pleafure. At the Eaft-fide lieth a funken Rock, to avoid which deth on 

| with St. Patrick’s Church, and do not bring the Village which tae outer 
| the Welt-fide of the Harbour, without the faid Church, but keep a Sight, 
| Houfe of the faid Village in the Ealt-fide of the Chapel, always her there 
i without the Bulwarks on the North-fide by St. Patrick's Church, vpetween 

te isno Danger of the Rock, in the Range by the North Fon re Stee 

} Dartmouth and the Start, neareft to Dartmouth, ftandeth a white by. 
i ple, called Fuckman, which is a very good Mark to know Darimou 

i To fail info Torbay. ae 
; é + and an- 

r Bring the Weft Point of the Berry S. by E. or SSE, ed EES: and ~S 
chor there in 7 or 8 Fathom,. where you fhall be Landloc! sw. : 

i
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ioe 

Be. Ara. North Eatt-end of the Bay is alfo a Tide Haven called 

osx; be Ore it is ¥ery good Anchor Ground in 40r 5 Fathom, aCe 

Shine a, TPR defire to be Reater or further from the Shore. Direzien for [ailing in ay the Faft-end of the Iffe of Wight 

t Portimouth Harbour, and ally to Hampton, 
7 aa met - 

- 
‘ 

. 

BJs cone from the E2ftward with a Northerly Wind, bound into the 
- 

on ae; or Partfmauth after you Come to the Weltward of the Shoal 

Be ico na hale in North Wen with St. Hellen’s Point; but’ do not 

Me the Faget Northward, for there lies a Bank Of of Lenzftone Ha- 

Pee; 5, kee! OF the Bere that hath not above 13 Feet on jt at Low- 

bing Porto wk 07 org athom, carrieth You Clear without it, ana will 
’ 

being SWoty yee: End of the Sand called the Hirje Sy. Hellen’s Church 

Boni, & W. com You, You may mun in 5 Fathom, and when you have 

Ra. bien, er mol Seat white Patch, or Chalk “pon Pof_ Down (which 

Wa, zs Seah gh Northwarg of Portfneuth) Ship’s Length ‘to the 

Pri oa ne Caftle that ftands Upon the Beach, then You may luff 

Pen, Marc: "ing then t, the Wettward Of the Horfe, and tteering 
/ 

Rts 4. Harbooe qj Head you in along the Hurfe unto the Beach, end g 

Se 1, the T.” Srtlmouth, keeping along cloje by the Shore, until you 

Pa, hae eth fi vall’s End, and there you mutt bear of 4 little for g 

Mtrad 5 Ste, > fM the Shore, this is for an Eafterly Wind, Bat if you 
i 

Diy (Which 2 rege You have brought the Fite Beacon on Brown. 
a 

Withee, the fais ae i NW, of Aaflewiog Point) Within a Ship’s Length 

~ of he Spit whe You may bear tp the Wettward along the Out- 
: 

vz es Wh is the Shoal on the Wett-fide Of the Entrance of 

the ta 

j 

Wea * Ving be Wetter: 
Seay . terly of Southerly and y 

i 

~ 

© and def“ 
son > You are coming from the 

BS Het om Poine mo St Hellen s Road or Stokes Bay (from Dunnofe to 
4 

oe Eel than go ~OUrle is NE, by N, and NNE ) bur borrow no Nearer 
7 

B he ch Wear’ the Fathom, for the Spit lies of a Steat Way; but if 
: 

is sarap once deat peat a : 

Sen of tk, unin You open Se wert Out the Spiz Of the Point; fteer along 
I 

rat Ca wen Hs OP oe two Shi’ Lent 
be i * Seth go Cagle then a2” Point of Port-Seq Caftle to the 

j 

thar sa y *Roag Nw. and having bot clear of the Point, and May fteer 
| 

toi Graney YE. You may anchor s ; =e Fathooe yo" between 
\ 

' 

7 athom Water, On Very 
} R 

‘ 
a 

Note, 
ite
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To fai . 

— 

| 

fail into fome 
: 

. 

/ q 
Note; That 

fi of the Pr. incipal Ha
rbours 

4 
have opencd er no good clear Ground 

all 

| 
to bear from you ssw. Church, as aforefaid ‘a ae the Iland until ye 

Rian Se Full 
. 

, and have brought
 the Point . 

/ 
the dire&t ee s Point, to go between Ne 

| 
upon the SW Gist is NW. by N. and Naan

 and the Horfes 

pose Caft Lee 
ie of No-Mand-

Land, for pat you have no Shoaling 

Tf the ftron 5 ut at the Hor/e you | YOUnAYS: 16 Fathom, and the 

i 
wathiog of th ide be fpent, and jaa 

into 10, 9 of 8 Fathote 

i] 
wert tb em by the Overfall of th W. ater, you fhall have @ great 

1] 
anh pa ae Weather, there ate Lean but efpecially on No-Man’s- 

Wight, that th ollows_keep 
the,two Windmill

s « good Marks to lead youl? 

| 
tien 2 a ey my be feen clear all over Re 

os Dawns on the Ife of 

| 

them th 
Prec etween you d thi 

} | 
a » att eine ve Tfland than even cea Me ld i in, and 

o: Man’s-Land. 
e Ground that lieth Wsw. 

of 

: | 
i aie ore St. Hellen’s Point (if it be cl 

; 

avood Caf 
yee Mark, 

viz. a Part of : oO Weather that you i fee it) 

re ae 
ie Gilkicker Point tanich ge formerly called Hof 

at Caftle in 
n ‘is kept white,) kee Gofport 

erie the Church, 
which Lo 

teits 
hee bale 

ie Weed 

er dire€lly in without Fear Orit Valley lik
e a Saddle, and fo you 

| 
if ae in, then you may run the faid Mt the Wind be fo that you are forc’d 

| Bd of the Wor Ta the Middle of aie Sails Breath oF 

rj and if you bring the ey Mark ee hannel is about 11 Fathom W
a- 

you fhall Meta
 middle Ground n right under the North-En

d of the Wood 

| 
ae Pain e

er 
and hard Sand. 

rhe aa
 hath not above OES

 

| 
ing, in armouth Road 

\ ‘ 

wey a oh he wes 1 8 

| 
fi er away for the Needles, which ar i very fteep 3 being

 paft the Caftle, 

fome Rocks that lie off fiom th tfland-fi white Rocks ee Be 

aftle and the Needles, you Rey Ate 
eu iat a 

| 
Ebb fetteth on the Shingles whi eep clofe to the Needles. The Tide of 4 

. 
HK e ‘Needles. 

» which are hard Stones. ‘The Flood fetteth 0” 

‘o fail into the Ne 
5 

| 
Land which is the Veet, You wi know the going in by the high white 

{ 
Land, till you fee the Nadie ay e cs of Wights 

up boldly in with the 

the Tides, a8 in ins Diedions 
8, an then keep clofe to them, obferviNg 

Indravght 
that A atrite aa 

out. Note, That there is 2 ftrong 

hauPd many Ships ae Frefiwat 4 and into Pool s which Indraught hat
h 

you need not fear the Indraught éf she Tie in a5 Hee ae a 

Lo fail withi 
+ ht in thi 

' 
To fail ce the M 5 e 

Ee i aes ay
 

| 

ikon eee Ella's 2 aa ee Wight 
in thick Weather, borrow in 6 

? eer . by N. and NNW. 
from St Heller's 

Point,
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> Benth you have 12 Fathom, and : 13 <r 

th; come no nearer Ny oa then fer’ more Wek 
3 ’ 

_ ifit Seles L y keep along the abr Seen than 9 or 5 rele as you find 

and fo fteer V ep in 14 or 15 Fath ide, if the Wind be S om siin.that 

SopeB eee! SUP eee t
ere outherly ; but 4 

. Note, That bei . as you find the irth from both Si : 

gO near 2 at being ab: ) ind the Depth unti ides 
§ 

Of the tele there Ao ee bay, there will be lets Wane enue toe 7} 

. a: where is oufey Grounds in 12 of 14 Fathom, aM
 : 

j 
DireGio 

, 
ns JO. 

: Dot beft Ground in D. for Dover-Road. 

; ren pribetwe: over-Road is with the Whi, 

isa Al en that Hill th biteway, t z 

Mark 
at Steeple 

that comes fi ‘o the NW, of 

Str, and foin whee Dos the North-end of D. rom St. Feme’s Chu, 

» Ot Feulbfene in epth you pleafe, fi ver Town, fi cei 

. 12 or 14 Fathom is cis pone AOL Fathom asthwate 

Direéions to fail 
ty good Ground. 

» Thwara 

f 
ail i; 

Ir Gulls in North-Foreland through 

© ied You Ground Tackle thou! the: Night. igh the 1 

» aS Very 
1: 

Weather Rerun ha abe d fail in the Night riding 

_ When that Li Netbf
nd-bead it yu and you cannot peste Ne

rth-Fore- 

Fathom, iii ~ ufe bears NW. or ee fee the North soe Ee eland, 

my you dire@ly shin that Depth V. by N. then b Foreland Light 

and borrow; ely through wi pth (fteering SSW. ear oyer into 8 or o 

Fathom Owing no nearer an 
the Brake, by ) ans y, be fure i 7 

y keeping your re it will 5 

pe or g and a half. e Brake than five F ping your Lead c: 

You throx 2 as 
athi . carefull 

: through without Dee he sTide tinder: ak going Bg
 B 

Direétin 
; 

3 this Courfe will 3 

i tons for the Ni 
Srom the North ee ae of 

the Goodwi 

“LO 
win 

f at Mates ace reland to the South, d Sor fuch as fail i 

. fal out top Gnieks North-Foreland, 
Lward in the Night 

i I W. take the £00 late; to torn ound for the Dezuns 
5 

, f it be j follow: 3 Into the D. . 5 and the Tid 

compete inthe M ing Dire@io owns with the Wi e Tides 

— Fpnvenient Time, to be before Day, th e Wind at SW. 

ie to 3 to 
> the 

Fi the § eat th n be fur ‘ 

Beathie Srivat ig oy etated te noe oe 
be fren this Cour; and SE. ork gréland you may ft vinge ofthe 2 

k ourfe will t keep the Li y fteer out with 

the fore saxthe, Le ill Tead you ight of the Nor: ith a 

aid Wind tell out. But f orth-Foreland 

Courfe, you fail ae ars then you may bor eek Geuanty 

all find the D thom. and fee orrow off and on we 

epth fuddenly a ing out with ehetteetn 

‘ 

ge to 15 oF aid 
20 Fathom: 

then
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134 To fail into fome of the Principal Harbours 

; then you may hale up clofe the the Southward, along the Back of the Good- 

win, the Eaftermoft-fide of which lies SSW. and NNE. 12 or 14 Fathom, 1 

| and is not above a Saker-{hot from the Sand. Butifit be in the Day Times 

} oa and the Wind blows fo hard that you cannot well tack to run through the 

| Gulls, then the Marks to carry you out at the North-fand-head, is a flat 

| Church upon the Foreland, called St. Peter’s, a Ship’s Length to the North- 

i | ward of Broad-ftairs Pier-head ; or borrow upon the Sand by the Lead as 

| aforefaid, and fo taking the firft of the Tide without the Sand, you may 

/ | ftand to the South Eaftward, till the South-Foreland bears W. byS. then calt 

| about, and you fhall weather the South-/and-head, and be in the Downs Road 

| |. as foon as any other Ship that parted with you at the Foreland. 

| | __ Direétions for failing over the Spits, the Wallet, and by the 

| : Naze into Harwich. 

| Sailing down the Swia or King’s-Channel, and that you would fail into Har- 

} | _ wich over the Buoy of the Spits into the Wallet, you mutt obferve youre Tides, 

i | for at the Spits, the Buoy lieth in 5, 6, and 7 Feet Water at Low-waters and 

} | the Paffage often alters, fometimes more Water, fometimes lef. The Buoy 

i | lieth on the Welt-end of the Gunfleet-fand, ‘and the Eaft-end of the Buxeys 

| being from a flat Steeple, called Great Holland Church, South by Eatt. 

é Being over.the Spits, you come into the Wallet, where is very good Anchoring 

| in five, fix, feven and eight Fathom Water; the Sands lying without, makes 

| it a moft excellent Road. There is a good and deep Channel to fail in 4 4 

bt the Wallet between the Gunfizet and the /V/? Rock, but "tis feldom ult 

| Being over the Spits in the Wallet, fteer away for the Naze, which he ¢. 

| known by the Trees, and a Houle that ftandeth en it, keep about hal i 

| Mile, ora Mile off from the Naxe, to avoid the Stone Bank, which a 

= put 5 Feet Water on it at Low-water; and lieth from the Naze ee * 

a by N.‘ About a Mile and an half from the Naze Point, there is Se oF | 

| g Feet Water between it and the Naze at Low-water: Keep Payn ose on 

| that lie a little to the Southward of Harwich, open and {hut with pee 

a Oliff, and this Mark will carry you on the Stone Bank, and the en tf e 4 

let Cork-land, jult open of the ‘Naze-land, will carry you on the Be st as ¢ 

|” There is a good leading Mark to carry you between the Naze and eal 

a Bank, which is Harwich Steeple, on ‘Harwich Beacon Cliff, whic cant 

‘g carry you between the Pye/and and the Ridge, into the en ce e 

ee where the Ships anchor in 3 or 4 Fathom at Low-water: ph 1 a tad 

4 chor in the bett of the Rowling-Ground, is to bring, Harwich Males mo aS 

} Sails Breadth open of Harwich-Cliff; And_to &il from the Row ina rae , 

| to the Naze, keep Payn’s Trees open off Harwich-Cliff, till you ee 

ms.
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| Naze to bear SW. then keep Harwich S Ni ih the Stone Bank ae wie Steeple, on the Beacon Cliff, to run 

hi Be eeSo ed on) oe Rs ere is a Channel to fail from the Naze between 

| NES aie ef e Ridge, keeping the Naze Trees SW. failing down 

: a aa ork and the Ridge, in 5, 6, and 7 Fath. Water. And 

Mstihveard a 7 rought Harwich Steeple on the Brewhoufe that lieth to the 

| Channel is Beene Fort, then are you clear of the Cork Ledge; this 

Beng inthe R ufed by the Light Colliers going to the Northward. i 

| Bour, keeping Bee crema, and that you would fail into Harwich Har- 

Weer Fort, snd ic y the Andrews, which is a Sand that lieth off from Lan- 

trong eee Uae ‘pe on the Welft-fide: The Tide of Ebb runneth 

This Sand is nyse ee the firft half Ebb, of which you muft have a Care. 

a Savor the ior, wit peas keep clofe by the Beach of Languard Eort. 

T Pagid the Altar, whichis fall ony Shelf that lieth right Welt from . 
| For, oP a a ws and an half’s Length from the Beach at the 

Wa BH between: 5 or 6 Feet at Low-water. You may fail to the Weft- 

na what ae ae and Harwich Cliff, according as the Tide is u and : 

: “into Harwich Se ater your Ship draweth: But if you fhould ornet go 

fy for the Flood pugeatrsand your Ship draweth above 15 Feet, you may 4 

4 Mretcheth of fran th ater over the Glutton, which is a narrow Ridge 

Brewhoute ae m the Beach thwart the Channel, a little within th 

Glutton, = aL to the Northward of Languard Fort. Being paft the 

a the Middle b eep clofe to the Beach to avoid the Griffle, that lieth i ; 
Bee Tras, " le, that lieth in 

bur hte’ Fect ac 1, farwich and the Beach of Languard Fort, on which is 

"and the Guard ow-water, there is a fmall Channel between the Grifile 

er Court Chu? of nine Feet at Low-water, but wh bh é 
me mnch GH Elarane - 2 en you have opened Da- 

~ theGuard, and lar wich Town, then you are clear of the Grifile and 

> Water. | may anchor before the Town of Harwich, in fv: ; 
eave, Or run into [pfivich W. n of Harwich, in five Fathom 

FE difa Ship thould oI ater and anchor; this is a very fafe Harbour. q 

a foft ouley, aaa to blow a-fhore fhe can take no Harm, the Shore 

E and 11 Fea, pring Tides rife 15 and 16 Feet, and the Niep-Tides 4 

‘ DireG 
: 

sons to fail into Harwi . arwich ; 
. es. through the Sled-way. E 

Pit, then k oy of the Spits, and you t mi i 

You come ee by the Gunfleetfond i Se rakes Ow oe i 

‘Beater fthan two Miles of the Buoy of th q stom ea 
: Bani Ser 9 Fathom Water, for he the Gunjieet, and then come no 4 

Swatch oy a Cable’s Toon? ont . lieth off a Sp:t ESE. from the : 

of Flows rough the Sand,” into is aftward of this Spit is a fmall 

F etteth ftrong into ee and Goldmore’s Gat, the Tide | 

allet 3 of which you muft have a 
Care
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Care when you come near it, efpecially in little Winds or Calms, you may 

y be hauled on the Gunflzet-fand 5 this Sand lieth NE. and SW. and drieth in A 

feveral Places: The Buoy of the Gunfleet beareth from the Naze SE. by E. d 

Eafterly 5 you may fland into 7 or 8 Fathom along the Side of the W. Rock 

] jnto the Sledway, keeping Balfey Church N. by W. and NNW. till you bring 

] Harwich Steeple on the Brewhoufe (that lieth to the Northward of Languard 

I } ’ Fort) which will carry you clear of the Cork Ledge, on which is two Fa- 

| thom and an half at Low-water, and then ftand to the Weltward, and keep 

Orford Church and Cattle open of Balfey Church a Sail’s Breadth, “till you 

} ; have the Lights together, keep them fo till you are pat the Andrews, 208 

then follow the former Direétions for failing into Harwich; you may ftand 

in upon the Platiers into five Fathom, on which Sand is but two and three 

} eae Feet at Low=water 5 the Ridge hath feven Feet at Low-waters a great Part 

| ee of the Cork-Sand drieth at Low-water; and lieth in Length NE, and SW. 

1 | about two Miles and a half Jong, and 2 Mile broad : Welt Rocks lie 

' hae Length NE, and SW. about three Miles, and two Miles broad, and drieth 

' , ; in feveral Places, full of Banks and Swatches, the Ground rocky and ftony 

a in many Places 5 there is a fmall narrow Channel between the Weft Rocks 

" ic and the Cork. 
: 

$ 

F 
a 

For the more particular DireGtions for failing into thefe and other Har- 

ig 
bours in England, Scrtland, Holland, Normandy, Bretagne, &c. fee the laft | 

ig Edition of the CGOASTING-PI
LOT, newly Correéteds and Br 

} printed for W. and J. Mount, T, Pace and SON, Tawer- Hill, 

4 < London, with many Additions. 
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