
KKY TO CIIISIIOLM'S MATHEMATICAL MECHANICAL SCALE,

Thus, set (>•) oil index to ID (in H, llu'ii ii|ipiinilc (10. (i on

iuJex is lomiil soiiii-lniijjoiit of liiill' tin- clilt'cri'iico of llio nn-

kiiown iin^li's 17..'> on II : if l"..') Ixi now liikcii on llio line

t'f siMiii-liiii;;i'iiln, viz., llie |H'rpt'ii(liinliii- ol .'!() mul llic iiidrx

set to it, the (|im(lr nt will lii^ <'nt by tin' inilcx lit ;!0 11',

Imif the dill'iri'iice of llic iiiikiiowii iiiijiliM. Tlii'ii,

O;) ID -j- ;t() II' — !»;i ."il greater iinjjlo C.
(„•! 10 _ ;(()' I r =. ;);t -'S losa angle JJ.

11 r is I'eiidily found liy lirst eane.

(.)r, set the iiiilex to the given angle 52' 40 on quadrant
|

liiko 17 on index mid H.") on .side A, iinagiiie a right line

drawn from t? on index to Hi) on nide A, and the n,,„

triangle is complete. The perpeiiilieiihir from 17 Hijuru i;i.

on index to .side A is I)"."), and divide.s the hasj into two sog-

tiients, 2«..'» and /id..'), and the triangle into two riglit-iiiigled

triangles. If the perpeiidienlar ol M.,'), Kegineiit 1) It, ad-

jiieent to the required angle, taken on A, and the parallel of

37.'> taken on 15, he traced till they intersect, and the index

set to the point of iiilerseclion, this point shows on index the

.side 11 (' (17.7, and the intersection ol index with the are of

the quadrant, shows on the qiiiidriuit angle 1! ;!;J 2'J.

'J lie siniir ii-orhcd u-ith (lio nid of t lie asxisliiiy index.

Kll.r..—.Set tlie attached index F to the given angle .')2

10' on the qiiiwlrMiit, anil while ill this position, set the centre

of the assisting index 11 to 17 0111'": bring the graduated

edge in contact with the other given side H't ou A : then the

circular ])art will indicate the angle at iircetiiig ol indices to

bo I'-i 'il'. and the side sought to be 07.7. Two angles be-

ing known, the third can easily be limiid by note to Art. •>>,

or thus : reverse the assisting index by placing its centre on

H'> taken on A, and its graduated edge ou 17 taken on at-

tached ini'.ex, the circular part will iL'iicate the angle to bo

'M 2'J', uiiil the side 07.7.

M. CASK IV.

—

(iiveu the tlirco sides to find the angles.

KuLK.—Draw a perpendicular from one of the angles upon

tlie o|>{)osile side or this side prodnccil ; then calling this side

ba.se, say iis ba.se is to the sum of the other two sides, so is

the ditl'ciciicc of these sides to the ditl'erence of the segiiiouls

of the ba.se.

Then half this dilTerence added to half the sum gives the

preater segment, and subtracted from lialf the sum—that is

half the base—gives the le.-s. Then the triangle will be di-

vided into two right-angled triangles, the angles of which cau

be found by Art. l(i.

£•.<-.—Ciivcii the side A H 107, the side R C 110

niid the side A C XH, to find the angles A li and C.

A 15 : A C+C 15 = A C J. C 11 : A 1) ^ D 11

liu : i;i8 = 22 : 27.71 C
or 7H.r) : II'J = 22 : 27.74

8ct !);i on index to 7S..") ou B ; then opposite 22 ou 11 is

found on index 27.71 difference of the segments of the base

Tlieu 27.74

Sec
figure H.

l;i.M7 half difTerence of the scginciits,

'iH.a half the sum or half the base.

92.37 sum gives greater segment D 11,

04.03 diff. gives less segment A D.

Set side A C 88 taken ou index to its adjacent segment

A 1) (M.O.'l taken ou A ; the index will shew ou qiiadraut

the angle A 42' 44'.

Again set side C 11 110 taken on index, to its ndjucent

segment 1) 15 112.37 taken on A; the index will show ou

quadrant, in like manner the angle 15 32 .03'.

The same worked with the aid of the detached index II.

First take the halves of the sides, namely ~>i.,'i, 44 and <')i>.

On the attached index V take 44, and to it set the c;!ilre of

the detached index. Move tlie indices till you get .O.J on de-

tached index iu contact with 78.0 on side A ; the attached

index will be found to intersect the ipiadrant at 42 41 angle

A, and the circular part will indicate the angle at the meeting

of the indicts to be 104' 23' angle C.

Kx,VMfl.K.4 lOU E.XKKritlE,

1. Ciiven one side I2'.l, an adjacent angle oO'^ 30' and the
' opposite angle 81 .'iO : re(|iiire(l the third angle and the re-

I

maining siiles.

I

^iiis.—The third onglo is 41 .'il', and llio rcnmiuitig sides

are 108.7 and 87.08.

2. (liveii one side 110, nnothor side 102, and the con-

j

taiiied angle 1 13 30': rec(nireil the remaining angles and the
I third side.

Aim.—The reiiinining angles aro 34 37' and 31 47', and
the third side is 1 77..').

3. (iiveii the three sides rospectivoly 120.0, 12.')..'), nud
140.7 : required the angles.

.I)i.«.—The angles are ol M', ^>l' M', and 73' 9',

I'LANE SAILING.

5.j. In plane sailing, the enrtli is supposed to be an ex-
tended iilaiie, 1111(1 the nieridiaiis are, llierelbre, consideii'd as

being parallel to each other, the parallels of latitude ai right

angles to the meridians, and the length of a degree ou the

meridian, equator, and parallels ol latiliide e\ery where eipial.

i')0. The coiirite is the angle which the ship's track iiiakes

with the meridian..

The dliildiicv is the number of miles, &c., between any two
places, reckoned ou the rhumb line of the course.

o7. The diji'i i-rnce nf httiliide is the distance which a ship

makes North or .South of the place sailed from, and is reckon-
ed on a meridian.

i>H, The dcjitirturc is the distance which a ship makes East
or West, and is reckoned on a )ianillel of latitude.

A'()(<'.—As the course is generally taken on the arc of the
(|iia(lrant, the o|ierator will liiid it more coiivenieut to take

' the ditlcrence of latitude ou side A and the depiirture on side

11.

I Ex. 1.—A ship from latitude 48 40 N., sails N
;
K. by N. 2'.l(; miles, required her present latitude

j

and the departiin^ made good.

I

Then, by Trigonometry :

Radius : Dist. 2it0 = Cosine coii. 3 pts.

Sine (joiirao 3 pis.

lly the Scale

:

Set radius 00 on index to 21)0 on 15, then opposite cosine

3 pts llt.l) on index is dill', hit. 2lf!.l on 15 and opposite sine

3 pts. 33.2 on index is dep. 104.4 on 15. Or, set the index to

the course .'i pts, then the distance 200 on index will cut lie

lierpendicular of the diU'ercnce of latitude 240.1 on side A,
and at the same time will cut the parallel of the departure
104.4 on side 15. Then the prop(M-lioii will be

—

As rmlius OO on F is to cosine 3 pts 41*. 1* on A, .so is dis-

tance 290 or 29.0 on K to 24.04 or 240.4 on A ; and so is

distance 290 or 29. (i on F to departure 10.44 or li;i.4 ou A.
.")9. The operator cannot fail to see that all tlie exercises

in Navigation can be .solved by the scale in various ways ;

but as a work of this kind must uecessarily be short, we will

alter this confine ourselves to the easiest methods; and for

this piiipose we must reserve the usual position of the ligiirc,

by drawing the (liH'erence of latitude across the page, and the

departure in a direittion from to]) to bottom.

Ex. 2.—A ship sails .S. E. | 10. from .St. Helena, scc
iu latitude l.')'o5'.S., until by ob.servation she is flijiiri' m.

in latitude 18 49' S., require lier distance ruu and departure

made good.

Latitude .St. lleleua 15' 55'

Latitude come to 18' 49

Sop
ligurc l.V

difl'lat.

dep.

DifTerence latitude 2 54
GO

In miles 174

Kl.l.K.—.Set the index to the course 4^ pts., then opposite

the dillerence of latitude 174 on A will appcui" the distance

274.3 on index, and the paralhd trace(l (roiii this point on
index to side II, will show on 15 tlii^ departure 212.

F.x. 3.—A ship friaii liilituile 3 10' .\., sails S. him.

W. by W.
.|

\\ . until she has made .'loll milesofde- 'Ix""' "•

parliire : reipiiied lu'r present laliliide and distance sailed.

Uil.l-:.—Set the index to the course .'ij points, then oppo-
site tlKMlepartnre .'l.'iO on 15 will appear the distiinco 415.1
on index, and the perpendicular traced from this point Iu sidu

.\, will show on A the ditreronce of latitude 213.1.

Lat. left 3' lli' N.
Diff. lut. 213 milcf or 3 33' S.

Lat in 17' H.

Ex. A.—A ship from Capo St. Viiiceiil in lali- s„
tilde 37 3' N,, sails between the North ami West "liurf is.

430 miles, until her diUcrence of latitude is 214 miles: re-

(piired her coiir.se st<!ere(l and departure made good.

Kli.k.—.Set the distance 430 on index to the perpendicular
of the lalitnde 21 I on A, then oiiposiie 13(l ou index is de-

parture 37.3 on 15, and the intersection of index willi the arc
of the (juadraiit shows on the arc the course 00 9'.

Ex. 5.— .V ship fiiuii latitude 1 32' S., sails be- sio
twceii the North and ICast 250 miles, and liiids she iltfuM' is.

has made 120iiiiles departure: required the course steered
and her latitude iu.

Hri.K.—Set the distance 250 on index to the depnrliirc 126
on side 15, then opposite 250 on index is loiind the diircrenco

of latitude 215.9 ou side A, and the iiilerseclion id' index
with the are of the quadrant shows on the arc the course
30- l(i'.

Lat. left 1 32' S.

Dilf. lat. 21G miles, or 3 30' N.

Lat. iu 2' 4' N,
Ex. 0.—A ship from Fiinchal, in Madeira, in sce

latitude 32 .38' N., sails a direct course between (lijure 19.

the south and west until she is in l.itiiiide 31 l.'l' N., by ob-
servalion, having made 72 miles of departure; re(piire(l her

course steered and distance ruu.

Lat . of Fiinchal 3 J 38' X.
Lat. in, by observation .">1 13' N.

Dill'ereuco of lat. 1 25
GO

In miles 85

Rtl.t;.—Trace the perpendicular of the latitude 85 taken
on A, till it will intersect the parallel of the departure 72
taken on 11; set the index to the point of iiileiseclioii, and
this point will show on index the dislaiice 1 I 1.4, and the iu-

dex will show on quadrant the course 4i) 10'.

E.\AMI"I.ES I'OIt EXKliCISK.

1. A ship from latitude 3G 30 N. sails SW. by W. 420
miles : what is her preseut latitude, and what departure haa
she made ':*

Anx.— Latituile in 32 37 N., and departure 319.3 miles.

2. A ship from latitude 3 54 S. has sailed N\V. ^ W. till

slii^ arrives at latitude 2 14 N. : lYMpiiic I her distance run,
and departure made good '<

Alls.— Distance 017.8, and departure 190.2 miles.

3.—A ship sails between the north and west 170 leagues,

from a port in latitude 38' 42 N., until her departure is 98
leagues: re(|iiircd her course and latitude in?

Ana.—Course N. 35 12 W., and latitude in 45 31 N.

TRAVKRSE SAILlNt!.

00. Rtr.i:.—Find by tlio scale the (lillercnco of latitude

and departure corresponding to each course and distance, as

in plane sailing; .set these down opposite the distance iu the

proper column, observing that the diirerence of latitude must
be placed iu the north column, if the course be northerly, and

1

I

w. s. w,
W. by N.
S. by E.

S. W. by \\

S. S. E.

I


