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Bowditch (1844) @ p.204 (2Rt L “TO DETERMINE THE LATITUDE ON
SHORE BY MEANS OF AN ARTIFICIAL HORIZON™ & & ), [ CKFImE

Vo THREZMNET 2 HiEE2RXTWwoE, LOFESHLIRIKDOL) TH
e

It frequently happens that the latitude of a place on shore cannot be deter-

mined by the usual methods, by a quadrant, sextant, or circle, on account of
not having an open horizon.

FRERIEE DR HBERTIE B EEBRATHIL TV D,
Bowditch (1844) 1ZHFH\WVTKRD L ) IZFENT W5,

In this case it is customary to make use of an artificial horizon formed by the
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surface of a vessel filled with mercury, water, Barbadoes tar, very clear mo-
lasses, or any other fluid of sufficient consistency not to be affected by the
wind.” With this apparatus an observation may be taken on shore when the

altitude of the object does not exceed 60°, with as much ease as at sea.
AU T 2 T REBOFRLIIKDOBY) TH ) . HIBIFBEIZEL T b,
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TAFTELWIIEZ TS, ZLTLEROFLDBFERTRLFHRLTH
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%) 1 Bowditch (1844) @ p.208 @ “TO FIND THE TIME AT SEA, AND
REGULATE A WATCH, BY THE SUN’s ALTITUDE" T#i ¥ A3 2xts L
THBYH. XF 10845004 O FH %1% p.210 @ “EXAMPLES TO EXERCISE THE
LEARNER" &\9) 6 DDOBIETH 5,
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Z 7L Bowditch (1844) @ p.253 OWHEIZdH 5 LI L “To find the longitude
by a perfect time-keeper or chronometer’ TIHEE LR ICHIG L TB Y. FE
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X % 10845006 2 5 X% 10845009 £ TX Z DO FTH . MF
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bo LML, FIUTHIT TEDPN TV L HEDK 3 TIIIEFERRZA, TR
MO 4 TIIHAETH S, 2F DB ITRE I T KRORLEE L7
M. % Z21d Bowditch (1844) OWEFEFRIHOFT FTH %,

Z DOWEIZIRRT Bowditch (1844) IZFRAEDS®H 5 Z &35 2o 72, K3
DETIZH HHBEDOFEILO s true altitude 40°00°38" TH A (Ff : Ol Kb
DIELT) e ZOHMEZ o> TERDON— JIZFHEDIHEL D RR—T T
Bowditch (1844) 1% O’s true altitude 2 FEHH T 40°00°44" 127 > T W T LIk
DFMEZ LT b, JHTIRENE Z OFAEICEAD T 40°00°38" TEMELIEL
WEZRTWD, STHTH L. FrEH 72 Bowditch (1860) TIEZ Dt
X > TWb,
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(d) F% 10845010

E% 10845010 O R L [0 22 Rz #7263 ] (X Bowditch (1844)

® p.153 ® Z 1 L “ON PARALLAX, REFRACTION, AND DIP OF THE HO-
RIZON" OFRTH %,

S LHE CHBRROCIZKR DY) T %o

LDHEEIIHAR=YOEREEZ VA5 BEIRERGIIETEZIS X
EEWMEICNTUS . BUICABRZO=MEET, LORNAIZALLE

%o HEFBTEROETINIAEY , WUTHBEEZMAET L, AR
EFRICEA WIS TRER L,

EIADNEBRL TS [EOHR] 25 L Twiv, Zo#EESHLEIL Bow-
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PARALLAX (or diurnal parallax) is the difference between the true altitude
of the sun, moon, or star, if it were observed at the centre of the earth, and
the apparent altitude, observed, at the same instant, by a spectator, at any

point on the surface of the earth.

Bowditch (1844) Tix. TOXIZHEWTR A ST 5 20172 BT EXH
L05, THREBIE TR A RO =i AT, EORNAFALLEZEZ Y
CERERTICEEDTWVE, ZHICHC THEIETEOEHINZED
WU THREEZIMET XL, HEFZRIZEETHWEICR TR ET
FLOW L EEFIIFRL 72D D TH 5,

The sun’s mean parallax in altitude is given in Table XIV., for each 5° or
10° of altitude. The moon’s horizontal parallax is given in the Nautical Al-
manac, for every noon and midnight at the meridian of Greenwich ; also that
of the sun for every ten days, and the parallaxes of Venus, Mars, Jupiter, and

Saturn, for every five days, throughout the year.
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* ON PARALLAX, REFRACTION, AND DIP OF THE HORIZON (7k *F- #
DW=, JEIT. ), pp.153-155



* TO DETERMINE THE LATITUDE ON SHORE BY MEANS OF AN AR-
TIFICIAL HORIZON ([ I CTHEEE 2 Bl $ 5 1K), pp.204-205

+ TO FIND THE TIME AT SEA, AND REGULATE A WATCH, BY THE
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[B (X ER O HL, P IR (b7 v LEIHR) . AB (3#ERDF:4E, PCA 1L 4
D1 O, CD 1L AB IS TFATM=/ME L 35 &, AB OHFEEOREXL
CD Thb, LoT2 0O MEOTREH THOIMDE S & BFEHEE TOIMD
Esolid, PRLEZOBEETORZEOLIIRD] THbH, INEeRHELL
BN EZHEIE T OTERIZEVWTWAED, DR 1E Bowditch IZIHTHS
T ARIMORIZL v, FEOFEFLEZ LMD,

8 O T HBIZ1E [53°36’S, 10°18°, distance W 236 & FH \» T H 1) Bow-
ditch @ p.65 2TV 2 TREOHBRE (Quest 1) & fFEVTW 5,

Quest. II. A ship from the latitude of 53° 36 S., longitude 10° 18’ E., sails



due west 236 miles ; required her present longitude.
A4ns. 3°40° E.

JIREBIE Z OFEFREEZ ) L Cwniew,

8 TIXRIZ S WA BB 236 M % FRE CTOfi & L. Parallel Sail-
ing DFMEHEIZHE > T 236 M 2 FEF 53° & 54° |ZIRBE L 72fETH 5 196 &
201 AAFAIN TV D, FNEI236/c08(53°) /2, 236/cos(54°)/2 THAHH B E
WE LT, ZOMDOEGDETH S 1985 TUEOFFEZ L Twb, ThT
EHEREAS 53030 L &2 1), BTN G 2 T4 53936’ 6 OENFHETLE I,
8 W& % 3°41°L LT\, Bowditch D LFEDER TH 5 3°40° 13 1°D
ENHo THEDLRVDIZZDIZOTHDH, TNTIRIEHTIIR WV, 22k
WZEDMT AT, TIRERIZHWEDFIATZ ) L L20h b LitZev,

7 3 Bowditch Tl = O E %, %% % i\ 72 f# 3 &£ BY INSPECTION
(TREROR - $EHE) LE-o CHIBILEELZ LW TERIIHIHHE2EY
BIWTEBEZ 52 TETLRATVEY, FEEELL M) EIFTwik
Vo FRAENIERENRT A ARTIE (bl Twns LHFVTW 5,

¥ 72 Bowditch |2 BY GUNTER & L TEIMER & F W72 EAH TV 2 255
b TRERS ZOMER VTV ARV, BEICGEIHERZ o Tnhdro/zd
THELLHAMTH 5,

(d) X7 10848011

K7 10848011 D E R — ¥ FBEIZ 49°30°S, 36°40°'W & EWHHA D b,
Z 11E Bowditch @ p.65 12T\ % CASE IZMfEL 726 D TH 505
TN TV LV, FTRIBIZZOMEERELZRIE L TWbd, ZOTIC [AT
7% Middle latitude Sailing] & & 1) . [ 9 |Z/R9 XEF 10848011 DD R—
ANEFNT WD,

HVGEE departure (I TEDH 25, EHEEDOTHOEE TRE) L
72 & B L % 15 % O %% Middle latitude Sailing (J7IKEROFR = FEEEH 45
EH) THaH, BUIETIEIHRSHEMBRELE L V). T2 THHRIITHE L
REER ESICRL T b,
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92 [ATAZE $F—] L. flirhTwibKIL Bowditch @ p.68 12
& % CASE 1 @ [B] & “The latitudes and longitudes of two places given, to find
their bearing and distance” (2PN TV AR EZE L72bDTH b, HEILZ
DL ERL T\, TFIREBOFUL [T ORERERE %2 3 CHME T K2
1 Th b,

BB IIRITRMEDO FETHCT VLA, HoIZEFErN T 5 EIT
Bowditch |2 TW e FHBEDTHRTH S,

AEH bR

.

e ok ié:
gt N a5 Jan’
e A

<
" 42 s e
e il
<]

e & p ALY Drs 3
£, 2 mShte Gy

/ q / -
Iz Sl of fms =3 (i graste
¢ ;
/i DF 1y = ol {{a_ﬂ  Eexeh
el P
! / s 94% =fCrfu,S & va 222,

L (or Conclnd
4 FeV: | . oo - Ln; £ Okadrnin. PP %

9 Middle Latitude Sailing D158

7 BB T EIRARHIT BT 2 BE THFA . ZORIEITRMEO T
FEDLDIZL TR0, FEIRMBEEEETEILEBLZOTH S,

(e) M7 10848012, 10848013, 10843014
7 10848012 1& Bowditch 7% MIDDLE LATITUDE SAILING #% & \» T \»
% p.70 @ CASE 1. p.71 ® CASE II. [X7F 10848013 & p.72 & CASE IV &
p.73 D CASE V. % L T IXI % 10848014 I¥ p.74 @ CASE VI% fif \» T\ 5,
TREBIZIN S OREE NEEZRLTRED, TNEHEIRR»-7289
7%
B 10848012 (& [T A1) | LiERE LT logarithm  (J7 %K ER (L logarithm



 [ER] LFRLTWE) 2L THENTWS,

FHBR T4 ARY v a v EiERL T Bowditch @ BY INSPEC-
TION OfFETYRNT WS, LA LI VS ADRTHEITHIAICH > TES
NTVLEBEROR] LRI TR TEZTEIBRTOEN, ZORIZDOVTIH
NRTW WO TIHREDSBIA T E TW2D &) DDA I,

(f) X% 10848015 fei—

% 10848015 DFENR—T O LEZ K 10 1278 F . # EHIC 78 Mercator’s
Sailing” & & 1) Bowditch ® p.78 2* 5 #5 ¥ % Mercator’s Sailing (J7 ¢k HE @
R~xr—52EH OEHTHL GE: HKEBIE s % [¥] ERLTw
%)o BUETITMIEMEMMBERE L Vo Mercator’s Sailing (& 2 )V 7 b — )b
K29 5 EETH O bk Lo ik & g GEBETHv,
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10 Mercator’s sailing DEZH L
AN T BRI p.80 IZHT W5 CASE 1 OBIETH 5,
BRIRNDIEH & H T TEPNIBETH D, TNENTRO LD R
RIS LT,

Z F /% Difference of latitude
F )V Distance of Perpendicular
ZF/ A1) /77 Meridian Difference of latitude
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“half of the meridional difference of latitude 120.5, 1 find the departure
148.8, which, being multiplied by 2, gives the difference of longitude 298

miles, nearly.”

241/2=120.5=EE O T2 7 Ftlo /E=1KT dep 148.8 7 L A, It
IRV TIERE ) EFERVE EE Y =298 miles
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HE/ — b 0848 DIRMD~— T T 5T 10848001 % [ 11 127R T
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TWABE LI XOMEFLTH S, HHIEE — I HTAHD 72D H 5 5
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Z LT FEEOXIE Bowditch @ p.14 OFIE LXDOR EF U TH 5, #A7
FOMETH 5,

k%5 4 5 7 10848002 1 Bowditch @ p.14 2 x5 L T8 Y, K F
10848003 DER—TIE p. 15 IZHFIE LTV 5,
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Thus, if the logarithm of 14957 was required ; opposite to 149, and under 5,
is 17464 ; the difference between this and the next greater number, 17493, is
29, the difference D ; this multiplied by 7 (the last figure of the given num-
ber) gives 203 ; crossing off the right-hand figure leaves 20.3 or 20 to be
added to 17464, which makes 17484 ; to this prefixing the index 4, we have
the sought logarithm, 4.17484. This correction, 20, may also be found by in-
spection in the small table in the margin, marked at the top with D =29, and
opposite to the fifth figure of the number, namely 7, at the side ; the corre-

sponding number is the correction, 20.
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* GEOMETRY (%) pp.4-17

* LOGARITHMS (Xx#) pp.28-35

e PLANE TRIGONOMETRY (=) pp.36-44

* ASTRONOMY AND GEOGRAPHY (K% & HiFE) pp.45-51
* PLANE SAILING CFHAUHER D) pp.52-58

* TRAVERSE SAILING CGHEEEEATIGTER ) pp.59-62

* PARALLEL SAILING (FESEBEALHER ) pp.63-65

* MIDDLE LATITUDE SAILING (H43-#& MR L) pp.66-77
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(a) X3 10846001

ERL L 0846 DFRMTH 4 X F 10846001 |2 Variation of the Compass (FF :
fEsto3N) LFECCTHD, ZOTICHSI MBI E TN LA 130K

IR L TS, ZDXI Bowditch @ p.158 DRD & 9 e & LEE B
B L Bad Db,

VARIATION OF THE COMPASS.

It was many years after the discovery of the compass, before it was sus-
pected that the magnetic needle did not point accurately to the north pole of
the world ; but, about the middle of the sixteenth century, observations were
made in England and France, which fully proved that the needle pointed to
the eastward of the true north. This difference is called the variation of the
compass, and is named east when the north point of the compass (or mag-
netic north) is to the eastward of the true north, but west when the north
point of the compass is to the westward of the true north. (£ # & U (K
B) ESIAEIL AR ST, BITTNS I LAY 16 MR % o TEL
THERSINTzo INEHEHOTNE )

Bowditch Tl p.165 T TR O TN OFRLFHE I AHE / — MIBED

LRIV, RIFTHRVEHWBI LX) 72, BBHRBIEZ ORF %I
N EFTwWin,
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TUDE BY OBSERVATION" (JFIKEROF - HEE = L CREY KL FE) &
N TH B DIE Bowditch D p.166 IZRFIEG LTV 5,

14 DR TEBAZHE L EHRL2MRTRL TS, EXHFLT S &K
DEHTHY . Bowditch DFILFHEZEL CEHFEZFEL T 5,

In a back observation with a sextant or circle, by measuring the supplement
of the altitude, (by bringing the lower limb of the image of the object to
touch the back horizon,) the semidiameter and refraction must be added to
the true altitude given by the instrument, and the dip and parallax subtracted
therefrom, and, by subtracting 90° from the remainder, the true zenith dis-

tance will be obtained.
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Longitude may be turned into time, without the help of Table XXI, by

multiplying the degrees and minutes of the longitude by 4, and considering

the product as minutes and seconds of time respectively ; and, by the inverse

process of dividing by 4, we may turn time into degrees, &.c. Thus, 80° x 4—
=320m =5h20m; and 15°16’x 4—=61m 04s =1h 1 m 4s. In like
manner, 1 h 20 m or 80’m, being divided by 4—, gives 20°, and 1 96 m, being
divided by 4, gives 49°, which agree with the table.
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* VARIATION OF THE COMPASS (f#&t®3711), pp.158-165

* TO FIND THE LATITUDE BY OBSERVATION (Killl THJE % Ko 5
7). pp.166-169

« TO FIND THE LATITUDE BY A MERIDIAN ALTITUDE OF THE
MOON (H DA & #EEE %2 KD 518), pp.170-173
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