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either away or toward the star, but not away from some and tou,ard others. For any
triangle there are four points equidistant from all thrce lincs, one inside and three
outside the triangle, found by laying the bisectors of the internal and external angles.
Assuming the error of each line to be in the same direction from its star, the following
method will determine the point representing the most probable position.

\MOST PROBABLE
\ \ h^at?r^lr

Fro. 911a Frc. 911b

"In Figs. 911a and 911b, at the vertices of the triangles dralv in the vectors
Z;Zp and Zg to represent the azimuth lines of the respective bodies. At each vertex
bisect the smaller of the two angles formed by the azimuth lines. If this angle is called
a, it I'ill be noted that one of the angles of the triangle at that vertex equals a and the
other 180o-a. The bisector will always bisect the angle equal to 180"-a.

"The mathematical proof for this method may be found in the Hydrographic
Revierv, volume VIII, No. 2, of November, 1931, under the article 'Accurate Determi-
nation of the Position at Sea.'"

919. When a line of position, or a fix by lines of position, is obtained that does
not agree with the D.R. position, the latter is assumed in error. It is customary to
ascribe the difference between a D.R. position and the result of an observationto current.

920. Referring to Article 509, the term currenJ is a very broad one. As a rule, it is
held ascribable for everything that causes a discrepancy between the D.R. position for
a given time and the fix or running fix at that time. It should be understood that ob-
servations at sea do not always have a high degree of accuracy. While a navigator may
be so skillful that the results of his observations are usually no more than a mile in
error, there may be circumstances which will introduce a much greater error. For in-
stance, unusual atmospheric conditions may cause abnormal refraction. Again, a hazy
horizon, or the rolling and pitching of the ship in a heavy sea, may greatly reduce the
accuracy of his observations. Therefore, a part of the so-called current may be due to
inaccurate observations. With this in mind, we shall now analyze current.

The set of the current is the direction in which it acts-i.e., the direction toward
which it flows. Considering a D.R. position and a fix established at the same instant,
inuari.ably the current is considered as setting from the D.R. position to the fix.

The dri.Jt of the current is its velocity in knots. In other words, it is the speed in
miles per hour that the ship is carried by the current in the direction of the set.

c'ot
lgo-

=,-j

Ir{
CI:

Fro. 911a



NO. 9

ORIGINALLY BY

NATHANIEL BOWDITCH, LL. D.

(Reaisetl Edition of 1938)

Published by the UNrrno srlrns HvoRocnlpnrc Opplcp under the

authority of the Sncnpr'q'Rv oF THE N'lvv

IINITED STATES

GOVERNN1ENT PITINTING OFFICE

]'\'ASHING'ION : 1939

F:::al.- b1- Hydrographic Office, Navy l)'partmcnt' lVashington' I)' C ' also by the Superintendent of Documents

(;ovcrnment trinting Om"n' Washington' D' C' - - - Price' $2'?0

AMTRICAN
PRACTICAL NAVIGATOR

AN EPITOME OF

NAUTICAL

NAVIGATION AND

ASTRONOMY



:----- _- -t :-
r, : - 

--

h---

i- - -

: l- : :

. '.. ' ::.

;-.TI B qJns uo ?uTod I
' :.ri a1 ti .'il;J;' ;;rXaII'i 

o- AiI u Jo r pn I rr:uo
, : d i. a'i 1 i i. il ; ;'3 p dHil i i;r t;li vd i il :THJ;,iT 1: Fi,*1i*;il#ff .,# T# :r\oqs se ,uorlce.rrp 

ogIS_oggl 3 q q+oq ro.ogzz_og?:jl:i1:l?o1 
uoqn' .rrruu?lrxo rr

:!'I8-o98I € In Joq?o eg? puu ,uo1?ce,rrp 
og-- 

'15-ajnS"g

rrpFrp sr uorlelnduroc ,rq seuil uorlrsod :it;ffi:]]t"Tj';ffi*}l#:r; ssNIT Norillsod .{o NoI.IoqsuE,INI O*no"^o"
: r uOI]€UIUIJOJefT ol?;nrrrz
-n'^b[ "i[i;#b'"uili11,",Y;i;t?iil.d1li?B:i.],g.u1,j:3T'^oN 

';,fTnli#?riT:?,*:]: :r q] o_ eq? p,ro, 
-.[,ifl3 

HlrlJ^'lf,,: ffi,:T'#iffi t$$5r$*1t-ilrlitt*'-,-"i,frt*iff ffiTq:
ffi }j.",f :I#^i,"J +,# Xii: Hq"Jffi ;

'69 luocr t t"

orunJOA

q.I, 'p_-o08I

ii?i;',hs;'f*fr.r$il*"*tT;*ff"'ru'4;lfrjft ii'*f T[{hE'-t,tt'fi
'qffi ry;:t#;lgl#1'*;li;H'#J##.#trt1{##*Hf iffi['#"13i#tr
;1ht1t1#$T,f "*:#1"##nh,'iffi 

;*T"ff :tl;tln+ffi ';,'H"T{'ti
' u.o r l r s o d a r q c q or cr' r s o 

*. " T':Jfri""j 
jj 

"X, 
Ji t:, ;}oj, qrru?s s;r ruo;j uoT))arrl) 

"ii,*;iil;", il"o,, ,iu,1 *t'f,rttit;$:iltt"t;iili';h:; ;I;il ;;:::::p"IIii,L?,Y::: q1 Surur
'oq?oru .dm.,i.orr.,,
nrrnssy tr"1:ld 'c0 llr.tDrJ

?

-BuJalxa puts T€rrJolu

+*t$g*ru-'*l[{q**it#lt$,,ti:l';'--4*

i,q**tft5ii{1;itgtr3ffi gis.:trltili:$,lffi .lQ..yo'J pa11o1d 
"i;b 

pil". d'ji;,:E J;,yo11cai1p eqi 's8 au

1:q:,Yltdrqtoy;;iu;r:i .i 
"o*pJffi"Jlf, 

oortn^'n'qb u" 
"d d<

':I 'slq;rs uoanrred ,3t 
+'tnti it l;;5^.',1 Jo oIuI? oql

.;* #*,#ry fix*fi'h'ft'*lffi re 'y r€ ssoJr * o,?H? 
1ct11'roi ooilttoa 

",tt
*,:#ffi:ni+ru"jgy*li *-Jj'{$ J3fit'd,^:$ *=#

"""''D-S.r .jqeqoJd lsr^ ,r\

,,rri uoi,irsoa'iqi'ur,rY:I*:i ?rrun^pc g .rnls'oq1 ;oi
;'*:'U,WiX':::,:I*J,g,t'""'Hi"',ilf]'"::*ljV i?ffi +ffi *1j:**i**=p;;-ra"*;rTisr"T;rrd;T 'rll] roJ sutod polnci*.g1 oql s1y lriiod oqr"tllJJ_J"11eeud v ""n:1_!y' 

-vziiil, 
il*.

ilffi Ls,F'iifr "ll,tr::'ffi iifi1{T,,#j;udtv;:ii*;jfi{rffi -tf

I

l

il

SINIiI u..tINJtOS UIIJ,
06r


