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APPENDIX II 

FORMS FOR WORKING DEAD RECKONING AND ASTRONOMICAL SIGHTS 

FOEM FOR DAY’S WORK, DEAD RECKONING 

Lee-| Total | pre Course Patent Dist.| N. | 8. Time Compass Course | Var. | Dev. way | error 

Latitude Longitude 
ov or 

Left at departure (ornoon) —__----- IN@012 9 -See E. or W. 

tO INGOTS see eee E. or W. 

BysD Ret ce IN Om Snes oe E. or W. 

ECU CO a WhGphth  —  Sesass E. or W. 

IByAD sy hi bees INGOT So0 fe eeaee E. or W. 

FORM FOR TIME SIGHT GF SUN’S LOWER LIMB (LINE OF POSITION) 

h m=n5Ss ° , a ° a ” m Ss. 

Wott  .ecebeccere Obs. alt., Ov Se Deck! C= ye eee N. or S. Eqt. ° (hese 

C-w, +---------- Corr., Beye See 
——————— | “wu $ 

rostsqe eee == Bee ke eee H. D. oo acer, H.D. sb = 
OSOS, eb) soe h. h 

— Ua Ld GQaC AD ein tee eee Gi Cot. Int. 2 easaee 

(CACORE es Corrs Glabe40) eeeeeee ete ————— = Beer 

gutsy ck: oeeee-n aes H. E. 
I.C. Un s 

Corr Spee es Corr. Fe EN 

(CP FA ceedsocros Corr eee ee EE - 
° , Lia mM. 8 

Dec: 7 Se ceezz2 2 N.orS. Eat: >| =a 

° , au” 

DI 

Oe 9 Cle H. A. Az. 

A Ca 2) ee 
L loggeSeC assesses Bb 0 eee 
p IOUS. Saceeacs 

)) cacoomeeds 

Be 9? ee eS log{cosiuuuie-sa=so-o— 
6ti | sasdazskss log sine eee sesene Sin gg-seeoeee—— 

Sela) = Sccseasae= sing ~ (esstssS-2= 

h. m. s 

GRADS © SS ———_—. 
LER ENSG Ws Be logihavatecesenense NogihavZapeeeeseseee 

es Z =e 

lh. m. 8 

Long eo) mpptpan Wes 

Plot line of position through D. R. Lat. and computed longitude, perpendicular to azimuth, 

316 
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ALTEENATIVE FORM FOR TIME SIGHT (LINE OF POSITION) 

h. m.s OEY On, 
Vike Un TPN is Tan emens =e bom Dec., 
c-W, oe HLA. Az QS eee 

—_—— (Subtract) 
Ohrons sissen ye) | Weteese fs at mat. hay.) 22=22--- cosectyye see 

TORR Cae a neem asd ers est pat. hay., --- 

(hy OLY Mv tong ety Me ah JN PN Le eal aS MAbs NS Vay oe ano 
ae (R.A. M. §.--12h), -----____- ——— 
MabPeo)}'Corrs)) | See ete log hav., _.- = 

—_ Lat. sec. 
@.A.T.(G.S8. T.), dec. sec., -- COSt eee tee 

(R. Aw), 

G.H. A. eae eee erie Sink ieee tue 
GPETPAG) (ATC) Sune meee nnn ne ———. 
MbeeAt(ATC);) 9 9) eee ee meeae SintZ eee 

ONT item iol ie Ven. mane oe E. or W. y 

FORM FOR TIME SIGHT OF STAR OR PLANET (LINE OF POSITION) 

h. m. s h.m.s. OL 
Weesstfunl = to Ueecceees RANKS donanne Dec., ---- N.or S. 
C-wW, Sy ee D., ees 

Chron st set nese ete 
Cc. C., 

GAO MDs) (Sea=== Or GN Os, ses h, log. seo., ---- 
R. A. M L, log. sec, -.-- log. sec., ---- 
Corr. (Tab. 39) = _-___--- Gao AS === -= Dee log. cosec, -- 

—_— Corrs pe 
GSS HDS ahhh —. 
TRAE Sy pel rei Se RBar Ga VAS) ie == 2 s, log.cos, ---- 

S=bha ya log. sin, ---_ log. sin., ---- 
— SSL ee log. sin., ---- 

Ct Angie ue [eee E. or W. Sse SaaS 
1p dels FN eens E. or W. log. hav., --__ log hav _-.. = Z 

- (GSH At nae 

Tong yeas ee E. or W. 

Plot line of position through D. R. latitude and computed longitude perpendicular to Z 

FORM FOR TIME SIGHT OF MOON’S LOWER LIMB (LINE OF POSITION) 

h.m.s. G2 h.m.s. OP 
SWewlieswees Obsnalt@Ge-----— Rida (eee Dee: y eA yee sess N.o7 S. 
o-w, cf aaa nea LOI a hie laacl eee aes a — 

—=—— $ 

Ghrontien here steer Corr. (Table 41), ________ Corrs oes (Corr eel eee 
C.C., Heo ee Re 1 a ae 

G.C. T., GAO NT seers sa RSAC, |~ eee Dec ge. ase 
Sid. t. 02 G.C. T., =——= 
Corr. (Tab. 39) “ (C518 L/h eee Eee 

Corse Bee 
GaSe ed) | sees? 
IREPANC e)  Se GAR) va zeeoee 

GRIEVANT Gee eee eee E. or W. 

For the remainder of the work, by which the hour angle and the longitude are found, employ the method given under “‘Form for 
Time Sight of a Star (Line of Position).” 

FORM FOR MERIDIAN ALTITUDE OF SUN’S LOWER LIMB 

Oo 2 , h.m.s. . i 
ObssaltiOy | Weneeceeeee Corr. (Tab. 40), -_----_- TapACe Ln = Decs wll wih 0 ee N or 8. 
Corr., Cae es H.E., Long., 

I. C., 
, 

Reape 8)! Mum i gee tet Corrs aS eee H.D., 

pi G. C. T. Int., +--- 
ZR Peed pe, gushes N.orS. F 

i Corr., 
Lat., 

Dec., 

FORM FOR MERIDIAN ALTITUDE OF A STAR 

ovr , ° , 

Obs. alt., Skroeteees Corr. (Tab. Dec., aisssbes N.or S. 
Corr., Sepoccasat H.E., 

1.Cc., 

LS ee Leena sees Corry) aeesteeee 

2M 6 oe Wo scene N.orS 
Lele a me reeen N. or 
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, 

FORM FOR MERIDIAN ALTITUDE OF A PLANET 

hh. m. OD 
COLOR MCh Pane vekby See ee IDG N.or 8. 
Corr. for long., ck 

L. C. T., local trans., 
Long., ce 

G. C. T., local trans., 

Dec,  -.. Jeo N.or S. 

ov ov h. ™m. ° , 

h, Obs. alt. C, GSCaDatrans* wee Dec: 7 ).22 ee N. or 8. 
IB {ORs Corr. for long. (Tab. 26), =-+-------- _— 

2, Corr. (Tab. 41),  -------- TG. Des localitrans:.0) ae) meee aen es (Corrs eee 
d, Sea Nor Seeks i ees Long., Ee 

At ccsnsace INSOnS.COrn-gmine es) 9) senate GaC 0 localitraris:.\s lessee Ommee, 
Dec. ee N. or S. 

Mark zenith distance N. or S. according as zenith is north or south of the body observed; mark Dec. according to its name, 
subtracting it from 180° for cases of lower transit; then, in combining the two for Lat., have regard to their names. 

ALTERNATIVE FORM FOR MERIDIAN ALTITUDE OF A BODY 

+90° 00’ 0 Rules jor signs 

Case I. Lat. & Dec. same name, Lat. greater____.____-_-_-______ +90°+Dec.—Corr.—Alt. 
Case II. Lat. & Dec. same name, Dec. greater. - —90°+Dec.+Corr.+Alt. 
Case III. Lat. & Dec. opposite names____--__ - +90°—Dee.—Corr.—Alt. 
Oase\ LV; Lower transit= oes SS +90°—Dec.+Corr.-- Alt. 

h. m.s. 
Wiel, Tigsitnt taheeen Sees a Saas (Tab. 29) 
Co-W, @orr.,. 22222 at2 =e ene (Tab. 30) 

Chron., he > ee 
C.C., Nis) acoseeeeeeee log'sec;. =. eS 

G.c.T., see (@Rabs40) Sees a ne a etter 
Eq.t(R. A.M.S.+125),_ H.E., —_————— 
Corr., TC! 13 eee 

——_ —— 
G. A. T.(G.S.T.), Corr., Ue pa eae Nors 
(R. A>), ad, 22s NorS. 

G. H. A. time, Tate 22 Nors 
G.H. A. Are, 
Long. D. R., 

L. H. A., 
t, 

Plot line of position through Lat. and D. R. Long. perpendicular to Z 

FOEM FOR THE COMPUTED ALTITUDE AND THE ALTITUDE DIFFERENCE OF THE SUN’S LOWER LIMB 
~ FOR LINE OF POSITION 

(SINE—COSINE FORMULA) 
h. m. s. OO m. s, 

Wet me oe ase ARO Deck 2 eae Noor 8: -Eqst. 
o-W pRcER S meee 

s. 
Obro. t. Fe ery H.D. 2 .--- oe 
oO. C. h. 

eee G. GC. T., Inte) ==-3- 5 
G. 0. T. Ss. 
Ea. t. ee & Corr. Be eo 

GaAn/D: SoBe m. Ss. 
rs Sones sk Eq. t. ies 

Long. (assumed Pos.) ee 

L.A. T.= log'sins 2-eeneeee 

ef log sin 
ObmialtiOrrer ze log sin log.cos:.. .=2==-a 

TRO oe ie Py eth te (Sum) log A -...----.- 
lorry (habs 40)\) |. Si 2ess2252 Ae 
12 Lice © Renee ig opeeeeaertaaee 

es ae Act Dh ena SA+B) Wevtessc2c= og sec 
Gompnted/Ay os se" oo). ee nat. sin, us = 

AeDifti = 9 aes (toward or away from Z) 5 
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FORM FOR FINDING THE COMPUTED ALTITUDE AND THE INTERCEPT OF THE SUN’S LOWER LIMB 

FOR LINE OF POSITION 

(COSINE—HAVERSINE FORMULA) 

h.m.s 
ov 

Wig ly poy feces 

C—W 

Chro. t. 
C0. C. 

G.C..T. 
Eq. t. 
G.A.T. 

Long. (assumed Pos.) -- 

h.m. s. 
L. A. T.=t logihavaeeseoeee log sin 

L OPICOS Neo sae see 
d Ogicos) )S2eea===-— log cos 

log have = 
nat have¢ _- Le US 8 eesScis 

Lead mabhay 2225-22 -2 

LZ mat have) ---=- snes log cosec --_----- 

ic Re ee ee en logisinie= =a 
Zee 

Ry ete (toward or away from Z) 

FORM FOR THE COMPUTED ALTITUDE AND THE INTERCEPT OF A STAR OR PLANET FOR LINE OF 
POSITION 

(COSINE-HAVERSINE FORMULA) 

h. m.s. ay O80 
Wrote ee Obs. alt. Mec: yp =-2s--2- N.orS 
O-W., qpececcees Ol; Be 

Corr. (Tab. 40)—_- : bh. m.s. 
‘@hroyt:, as — RSAC eee ee 
0.0., BEiascoses Obs) ee —— 

oo; Ome fan Ha 

pO hy oteeertes Uy acceso es 
Sid. t. of 0G. C.T., +--- I eee Se 
Corr. (Tab. 39) + Gh esa0ss65 Log cos, -------- Log cos, -------- 

G.S. T., Log hav, -------- 
R. A. pone EES 

Nat. hay; =-2=-==- 
G. H. A.xk, " e Died, )-2-- 25. Nat. hav, ----__-- 
Long. of assumed Pos., -------- E. or W. Sere 

= = fF ea, ee een Log cosec, -------- 

L.H.A.@, fs BS eae Oo a Weare 
Ronee Lig aan eae 

Inti (towards or away) 

Plot line of position through D. R. Lat. and Long. perpendicular to Z, then move line as indicated by intercept. 

FORM FOR STAR IDENTIFICATION 

W.T., - (Tab. 40), 
C-W, H.E., nat. hav, 
atte os aaa =e 5 

‘on., aosesee pubtract), ————— 
OHO yi sy tscceste Corr., nat. hav, -_---__- rapreeaeee hav Z, —— 

G.C. T., cos L, log hav, Wee 
Sid. t. of 0b, cos ho, sec., aaa, 
Corr. (Tab. 39), sec., 

log hay, 
GinSTs ) = 4) teases Log hav, 
Long., E. or W. nat. hav, ie 

(L—h) nat. hav, 
L.S.T 
(Approx.) t, nat. hav, 

Approx.) R. A. 
ey Dec., 
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EXPLANATION OF TABLES. 

TABLE 1.—RADIO BEARING CONVERSION. 

This table is used to convert the radio or true bearing into the mercator bearing, when it is 
desired to plot the bearing on a mercator chart. The arguments used to find the correction are 
the middle latitude between the sending radio station and the vessel’s D. R. position, and the differ- 
ence of longitude between the radio station and the vessel. The sign of the correction is as follows, 

ezsunand of the station, the correction is paddies 
westward subtractive 

In south latitude, when the vessel is ESSERE of the station, the correction is subuaciiNes 
westward additive 

Should the bearing be observed from the vessel, the sign of the correction as given above is 
reversed. 

Exampie: A vessel in D. R. Lat. 38°03’ N.; Long. 55° W.; receives a radio bearing of 118° 
from Bar Harbor, Maine, radio station (Lat. 44°19’ N.; Long. 68°11’ W.). Find the Mercator 
bearing. 

Bar Harbor station, Lat. 44°19’ N.; Long. 68°11’ W. 
Vessel (D. R. position), Lat. 38°03’ N.; Long. 55°00’ W. 

Middle Lat. 41°11’ N.; Diff. Long. 13°11’ W. 

Enter table with Mid. Lat. 41° and Diff. Long. 13°.2; the correction is +4°.4. 
Mercator bearing= Radio bearing plus correction, or 118°-++4°-4=122°.4. 

The table is computed from the formula, tan Gores ovine Mss dha, fey et on, 
Diff. Lat. 2 cos 

2 

In north latitude, when the vessel is 

TABLE 2.—CONVERSION OF POINTS TO DEGREES. 

This table gives the 22 points of the compass arranged in order from North to East, East to 
South, South to West, and West to North. The process of naming these points in this order is 
called ‘‘Boxing the Compass.’’ The names of the whole points and fractional points are readily 
converted by this table into the corresponding degrees, minutes, and seconds, from 0° to 360°. 

TABLE 3.—TRAVERSE TABLE, DEGREES. 

This table contains the difference of latitude and departure corresponding to distances up to 
600 miles and for courses for every degree of the compass. The table may also be employed in the 
solution of any right triangle. ‘The manner of using these tables is particularly explained under the 
different problems of Plane, Middle Latitude, and Mercator Sailing in Chapter V, and the inter- 
changes of the designations of the headings of the different columns in order to subserve these various 
uses, are summarized in the marginal diagram at the foot of each page. 

TABLE 4.—CONVERSION OF DEPARTURE INTO DIFFERENCE OF LONGITUDE. 

This table is computed from the formula, Departure= Diff. Long.Xcosine Mid. Lat., or 

Diff. Long.=—55. Mid. Lat. er: Lat The body of the table gives the difference of longitude (D. Lo.) 

for every mile of departure from one mile to sixty. The middle latitudes are given from 4° to 60°. 
The table is entered with the arguments, Mid. Lat. at the top of the page, and the Dep. at the side 
of the page, from which is found the D. Lo. 

Exampue: In Mid. Lat. 59°30’, the departure was 30 miles. Find the D. Lo. 
Under Mid. Lat. 59°30’ and opposite Dep. 30, is found D. Lo. 59/1. 
Exampue: In Mid. Lat. 54° the D. Lo. was 51.’ Find Dep. 
Under Mid. Lat. 54° and in the D. Lo. column is found 51’, opposite in Dep. column is found 

30 miles. 

4 



EXPLANATION OF TABLES 5 

TABLE 5.—MERIDIONAL PARTS. 

This table contains the meridional parts, or increased latitudes, for every degree and minute 
to 80°, calculated by the following formula: 

m= log tan (45° ue 3) Gg Gem b-b yet sind fp Petsin’ Ler. sy 
in which 

: : 10800’ p 
the Equatorial radius a = Ee 3487'.74677 (log 3.5362739) ; 

M, the modulus of common logarithms=0.4342945; 

T= 23025851 (log 0.362157) ; 
c, the compression or meridional ellipticity of the earth 

according to Clarke (1880) 599 195 = 0.003407562 (log 7.5324437) ; 

e=-+/2c—c?=0.0824846 (log 8.9163666) ; 
from which 

M =7915’.7044558 (log 3.8984895) ; 
ae = 23/.38871 (log 1.3690072); 
lace 0.053042 (log 8.7246192) ; 
ge _0’.000216523 (log 6.3355038). 

The results are tabulated to one decimal place, which is sufficient for the ordinary problems of 
navigation. 

The practical application of this table is illustrated in Chapters II and V, in articles treating of 
the Mercator Chart and Mercator Sailing. 

TABLE 6.—LENGTH OF DEGREES OF LATITUDE AND LONGITUDE. 

This table gives the length of a degree in both latitude and longitude at each parallel of lati- 
tude on the earth’s surface, in nautical and statute miles and in meters, based upon Clarke’s value 

(1866) of the earth’s compression, In the case of latitude, the length relates to an arc of 
299.15 

which the given degree is the center. 

TABLE 7.—DISTANCE OF OBJECT BY TWO BEARINGS—DEGREES. 

This table has been computed to facilitate the operation of finding the distance from an object 
by two bearings from a given distance run and course. The arguments are given in degrees; the 
first column contains the multiplier of the distance run to give the distance of observed object at 
second bearing; the second, at time of passing abeam. 

The method is explained in Chapter IV. 

TABLE 8.—DISTANCE OF VISIBILITY OF OBJECTS. 

This table contains the distances, in nautical and statute miles, at which any object is visible 
at sea. It is calculated by the formule: 

d=1.15yz, and d’=1.32y2, 
in which d is the distance in nautical miles, d’ the distance in statute miles, and z the height of the 
eye or the object in feet. 

To find the distance of visibility of an object, the distance given by the table corresponding to 
its height should be added to that corresponding to the height of the observer’s eye. 

ExampLe: Required the distance of visibility of an object 420 feet high, the observer being at 
an elevation of 15 feet. 

Dist. corresponding to 420 feet, 23.5 naut. miles. 
Dist. corresponding to 15 feet, 4.4 naut. miles. 

Dist. of visibility, 27.9 naut. miles. 

TABLE 9.—DISTANCE BY VERTICAL ANGLES (distance less than 5 miles). 

This table gives the distance, up to 5 miles, of an object of known height by the vertical angle 
that it subtends at the position of the observer. It was computed by the formula 

tan an", 

where a=the vertical angle; 
h=the height of the observed object in feet; and 
d=the distance of the object, also converted into feet. 

No correction for Dip is applied. ; ; é ' ; 
The employment of this method of finding distance is explained in Chapter IV. 



6 EXPLANATION OF TABLES 

TABLE 10.—DISTANCE BY VERTICAL ANGLES (distance greater than 5 miles). 

This table gives the distance greater than 5 miles of an object of known height by the angle it 
subtends at the position of the observer. The table comprises heights from 400 to 15,500 feet 
above the sea and distances from 6 miles to 85 miles. It contains correction tables for refraction 
and dip, both of which are subtracted from the observed angle after applying the index correction 
of the sextant. Aircraft using the bubble sextant correct the observed altitude for refraction only. 
This table is used for angles of elevation, or for those cases where the height of object is greater than 
height of observer. 

Exampte: The altitude of a mountain top 15,000 feet high was observed which gave by sex- 
tant an elevation of 1°40’; I. C.+1/; height of eye 35 feet, estimated distance 60 miles. Find the 
required distance. After applying the index correction of plus 1’ the altitude is 1°41’. From the 
table, the correction for Dip is —5’.8, and the correction for refraction is —4’.4 or a total of —10’.2. 
This correction subtracted from 1°41’ gives an angle of elevation of 1°30’.8. Enter table ordi- 
narily with the difference between the height of object and height of eye, but when the height of 
eye is relatively low this may be disregarded. Therefore under the column for 15,000 feet find the 
angle nearest 1°31’. By interpolation the distance away is found in the side column to be approxi- 
mately 67.6 nautical miles. 

It must be noted that observed bearings are the same as great circle bearings and are not the 
same as mercator bearings taken from the chart. The mercator bearing requires a correction 
similar to the correction of a radio bearing. In most cases this correction can be disregarded, unless 
the mountain is very far away or the vessel is in high latitudes. ; 

TABLE 11._HORIZON ANGLES. 

This shows the distance in yards corresponding to any observed angle between an object and the 
sea horizon beyond, the observer being at a known height. 

The method of use is explained in Chapter IV. 

TABLE 12.—SPEED TABLE. 

This table shows the rate of speed, in nautical miles per hour, of a vessel which traverses a 
measured mile in any given number of minutes and seconds. It is entered with the number of 
minutes at the top and the number of seconds at the side; under one and abreast the other is the 
number of knots of speed. 

TABLE 13.—TIME—SPEED—DISTANCE TABLE. 

This table shows the distance in nautical miles steamed in any part of an hour from 5 knots 
to 37 knots. It is entered with the number of minutes at the side, with speed in knots at the top, 
abreast of one and under the other is found the distance in nautical miles. 

TABLE 14.—CONVERSION TABLES FOR NAUTICAL AND STATUTE MILES. 

TABLE 15.—CONVERSION TABLES FOR METRIC AND ENGLISH LINEAR MEASURE. 

TABLE 16.—CONVERSION TABLES FOR THERMOMETER SCALES. 

TABLE i7.—REDUCTION OF LOCAL CIVIL TIME TO STANDARD MERIDIAN TIME. 

This table contains the reduction to be applied to the local time to obtain the corresponding 
time at any other meridian whose time is adopted as a standard. The results are given to the 
nearest minute of time only; being intended for the reduction of such approximate quantities as 
the time of high water or time of sunset. 

TABLE 18.—DIP OF SEA HORIZON. 

This table contains the dip of the sea horizon, calculated by the formula: 

D=58''.8VF, 

in which #=height of the eye above the level of the sea in feet. 
It is explained in Chapter X. 

TABLE 19.—DIP SHORT OF HORIZON. 

This table contains the dip for various distances and heights, calculated by the formula: 

p=3a+0.56514 x5, 

in which D represents the dip in miles or minutes, d, the distance of the land in sea miles, and h, the 
height of the eye of the observer in feet. 
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TABLE 20.—PARALLAX OF SUN. 

This table contains the sun’s parallax in altitude computed by the formula: 

par.=sin 2 8/’.75, 

in which z=apparent zenith distance, the sun’s horizontal parallax being 8/’.75. 
It is explained in Chapter X. 

TABLE 21.—PARALLAX OF PLANET. 

Parallax in altitude of a planet is found by entering at the top with the planet’s horizontal paral- 
lax, and at the side with the altitude. 

TABLE 22.—MEAN REFRACTION. 

This table gives the refraction, reduced from Bessel’s tables, for a mean atmospheric condition 
in which the barometer is 30.00 inches, and thermometer 50° Fahr. 

TABLE 23.—MEAN REFRACTION AND PARALLAX OF SUN. 

This table contains the correction to be applied to the sun’s apparent altitude for mean refraction 
and parallax, being a combination of the quantities for the altitudes given in Tables 20 and 22. 

TABLES 24, 25.—CORRECTIONS OF REFRACTION FOR BAROMETER AND 

THERMOMETER. 

These are deduced from Bessel’s tables. The method of their employment will be evident. 

TABLE 26.—REDUCTION FOR MOON’S TRANSIT. 

This table was computed by proportioning the daily variation of the time of the moon’s passing 
the meridian. 

The numbers taken from the table are to be added to the Greenwich time of moon’s transit in 
west longitude, but subtracted in east longitude. 

TABLE 27.—AMPLITUDES. 

This table contains amplitudes of heavenly bodies, at rising and setting, for various latitudes and 
declinations computed by the formula: 

sin amp.=sec. Lat. sin dec. 

It is entered with the declination at the top and the latitude at the side. 
Its use is explained in Chapter XIII. 

TABLE 28.—CORRECTION FOR AMPLITUDES OBSERVED ON THE APPARENT 

HORIZON. 

This table gives a correction to be applied to the observed amplitude to counteract the vertical 
displacement due to refraction, parallax, and dip, when the body is observed with its center in the 
visible horizon. 

The correction is to be applied for the sun, a planet or a star, as follows: 

At Rising in N. Lat. 
Setting in S. Lat. 

At Rising in 8. Lat. 
Setting in N. Lat. 

For the moon, apply half the correction in the contrary manner. 

\apply the correction to the right. 

\ apply the correction to the left. 

TABLE 29._CHANGE OF ALTITUDE IN ONE MINUTE FROM MERIDIAN. 

This table gives the variation of the altitude of any heavenly body, for one minute of time from 
meridian passage, for latitudes up to 60°, declinations to 63°, and altitudes between 6° and 86°. Itis 
based upon the method set forth in Chapter XI under “Reduction to the Meridian” and the values 
may be computed by the formula: ; 

1’’.9635 cos L cos d 
sin (L—d) 

where a=variation of altitude in one minute from meridian, 
L=latitude, and 4 E 
d=declination—positive for same name and negative for opposite name to latitude at upper 

transit, and negative for same name at lower transit. 

? 
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The limits of the table take in all values of latitude, declination, and altitude which are likely to 
be required. In its employment, care must be taken to enter the table at a place where the declina- 
tion is appropriately named (of the same or opposite name to the latitude) ; it should also be noted 
that at the bottom of the last three pages values are given for the variation of a body at lower transit, 
which can only be observed when the declination and latitude are of the same name, and in which 
case the reduction to the meridian is subtractive; the limitations in this case are stated at the foot 
of the page, and apply to all values below the heavy rules. 

TABLE 30.—CHANGE OF ALTITUDE IN GIVEN TIME FROM MERIDIAN. 

This table gives the product of the variation in altitude in one minute of a heavenly body near 
the meridian, by the square of the number of minutes. Values are given in are for every 5’ from 0° 
to 7°, or in time for every 20s from 0™ to 28™, and for all variations likely to be employed in the 
method of ‘‘reduction to the meridian.” 

The formula for computing is: 

Red.=aX#, 
where a=variation in one minute (Table 29), and 

t=number of minutes (in units and tenths) from time of meridian passage. 

The table is entered in the column of the nearest interval of time or arc from meridian, and the 
value taken out corresponding to the value of a found from Table 29: The units and tenths are 
picked out separately and combined, each being corrected by interpolation for intermediate intervals 
of time or are. 

The resuit in minutes and tenths of arc is the amount to be applied to the observed altitude to 
reduce it to the meridian altitude, which is always to be added for upper transits and subtracted 
for lower. 

TABLE 31.—NATURAL TRIGONOMETRIC FUNCTIONS. 

This table and the explanation thereto, have been prepared and copyrighted by Lyman M. 
Kells, Willis F. Kern, and James R. Bland, who have supplied them to the Hydrographie Office for 
use in its publications. Neither the table nor any new feature embodied therein, may be reproduced 
in any form without the permission of the copyright owners. 

Table of natural values of trigonometric functions.—Table 31 contains the numerical values 
of the sines, cosines, tangents, and cotangents of angles from 0° to 90° at intervals of 1’. In the 
case of an angle in the range from 0° to 45°, the number of degrees in the angle and the names of 
the functions are found at the top of the page and the left-hand minute column applies; in the case 
of angles in the range from 45° to 90°, the number of degrees in the angle and the names of the func- 
tions are found at the bottom of the page and the right-hand minute column applies. Interpolation 
must be carried out without the aid of difference columns or tables of proportional parts. 

The following examples illustrate the method of using the tables. 
Exampie 1: Find sin 68°28’. 
Solution —We first find the page at the bottom of which 68° appears and then find the row of 

the 68° block containing 28’ in the right-hand minute column. In this row and in the column 
having sin at its foot we find 020 to which we must prefix 0.93 to obtain sin 68°28’ =0.93020. 

Exame.e 2: Find sin 38°38/27’’. 
Solution.—Using the tables and computing differences, we find the values exhibited in the fol- 

lowing form: 

sin 38°38/00’’ ” = 0.62433 
sin 38°38/27/"J2" 60” =? T\og 
sin 38°39/00’’ = 0.62456 

Hence 

9 
att or z= (34 )23= 10 (nearly). 

Therefore 

sin 38°38’27’’ =0.62433-+ 0.00010=0.62443. Ans. 

EXampLeE 3: If cot 6=0.37806, find @. 
Solution.— Using the tables and computing differences, we find the values exhibited in the fol- 

lowing form: 

cot Oeil Sheena 
cot ? 60=0.37806 33 
cot 69°18’00’’ =0.37787 

Hence 

a= a or n= 35 (60) 25’’ (nearly), and 6=69°17'25’’. Ans. 

ae Binge cot @ is positive in the third quadrant, we may also write an answer 180°+69°17/25/’= 
(Pa, 
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TABLE 32.—COMMON LOGARITHMS OF NUMBERS. 

This table and the explanation thereto, have been prepared and copyrighted by Lyman M. 
Kells, Willis F. Kern, and James R. Bland, who have supplied them to the Hydrographic Office for 
use in its publications. Neither the table nor any new features embodied therein, may be reproduced 
in any form without the permission of the copyright owners. 

Additional examples in the use of logarithms are contained in Appendix III of Part J of this 
publication. 

Introduction.— The power L to which a given number b must be raised to produce a number N is 
called the logarithm of N to the base b. ‘This relation expressed in symbols is 

bL=N. 

It appears at once that 6 must not be unity and it must not be negative. In the following 
set of tables, 10 is used as base. 

Characteristic and mantissa.—The common logarithm of any real, positive number may be 
written as an integer, positive or negative, plus a positive decimal fraction. The integral part is 
called the characteristic and the decimal part the mantissa. The characteristic may be written by 
using the following rules: 

Rue 1: The characteristic of the common logarithm of a number greater than 1 is obtained by 
subtracting 1 from the number of digits to the left of the decimal point. 

For example, 68.30 has two digits to the left of its decimal point; hence its characteristic is 
2—1=1. Similarly for 6830, the characteristic is 4—1=8, for 7.864 it is 1—1=0, and for 5846300 
it is 6. 

Rue 2: The characteristic of the common logarithm of a positive number less than 1 is negative 
and its magnitude is obtained by adding 1 to the number of zeros immediately following the decimal 
joint. 

p If the characteristic of a number is —n (n positive), it should be written in the form (10—n) —10. 
To obtain directly the logarithm of a number less than 1, subtract from 9 the number of zeros immediately 
following the decimal point, and write the result before the mantissa and — 10 after it. 

For example, 0.000785 has three zeros immediately following the decimal point; hence its 
characteristic is — (3-++1)=—4, or6—10. Similarly for 0.0000587 the characteristic is —(4+1)=—5 
or 5—10, for 0.0287 it is —2 or 8—10, and for 0.684 it is —1 or 9—10. 

To find the mantissa—Special case——The mantissa, or decimal part of the logarithm of a 
number, depends only on the sequence of the digits and not on the position of the decimal point. 
Table 32 lists the mantissas, accurate to five decimal places, of the logarithms of all integers from 
1 to 10,000. 

The change in the mantissas of the logarithms is very slow. Consequently the first two digits 
of the mantissas have been omitted from a large percentage of entries. When these two digits are 
omitted from an entry, they always appear in the column containing the entry both slightly above 
it and also slightly below it. 

To find the mantissa of the logarithm of a number locate the first three digits of this number 
in the left-hand column headed No., and the fourth digit in the row at the top of the page. Then 
the mantissa of the given number containing four significant figures is in the row whose first three 
figures are the first three significant figures of the given number, and in the column headed by the 
fourth. Thus to find the logarithm of 76.64 find 766 in the column headed No., and follow the cor- 
responding row to the entry in the column headed by 4. This entry 88446 represents the mantissa 
required. The first two digits 88 of the mantissa were found in the same column with the considered 
entry but one space lower, and also in the same column, but seven spaces higher. 

Hence, we have 

4 log 76.64=1.88446. 

Interpolation—When a number contains a fifth significant figure, we find the logarithm cor- 
responding to the first four figures as above and then add an increment obtained by a process called 
interpolation. This process is based on the assumption that for relatively small changes in the nwmber 
N the changes in log N are proportional to the changes in N. The following example will serve to 
illustrate the process of interpolation. 

The expression tabular difference will be used frequently in what follows. The tabular differ- 
ence, when used in connection with a table, means the result of subtracting the lesser of two succes- 
sive entries from the greater. These differences have been computed in every case and tabulated 
in the columns headed ‘‘d’’. 

Examep.e: Find log 235.47. 
Solution.—We first find the logarithms in the following form and then compute the difference 

indicated: 
log ge la Seg 
log 235.47)" }10=? 18 (tabular difference). 
log 235.50 = 2.37199 

By the principle of proportional parts, we have 

Cd a a= = =12'6= ly). 107 18 or d 0 12.6=13 (nearly) 

Adding 0.00013 to 2.37181, we obtain 

log 235.47=2.37194. 
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The increment 12.6 was rounded off to 13 because we are not justified in writing more than five 

cimal places in the mantissa. : 

corns ene of this procedure is embodied in the following statement. To find the logarithm of a 

number composed of five significant figures, first find the logarithm corresponding to the first four figures 

and to it add one-tenth of the tabular difference multiplied by the fifth digit. rags 

To shorten the process of interpolation, 10° times each tabular difference occurring in the table 

has been multiplied by 0.1, 0.2, . . . 0.9, and the results have been tabulated on the right-hand 
sides of the pages on which these differences occur. The abbreviation Prop. Parts written at the 
top of the page over these small tables abbreviates the words proportional parts. To interpolate in 
the example just solved, note the tabular difference 18, locate the Prop. Parts table headed 18 and 
find opposite 7 in its left-hand column the entry 13. In general, this difference should not be com- 
puted but should be obtained from the number opposite the fifth digit in the appropriate table of 
proportional parts. y ’ i ; 

To find the number corresponding to a given logarithm.—If log N =, the number N is called 
the antilogarithm of L. The sequence of digits of a number N corresponding to a given logarithm L 
is found from its mantissa, and the decimal point is then placed in accordance with the italicized 
rules stated above. 

Exampie: Given log N=1.92955, find N. 
Solution.—The mantissa .92955 lies between the entries .92952 and .92957 of Table 32. Using 

the table and computing the differences indicated, we write the following form: 

oases =log ie ; # 
1.92955 J" )5=log N 10. 
1.92957 =log 85.030 

Assuming that changes in the logarithm are proportional to the corresponding changes in the number, 
we write 5 - 

x a =i) — 5-10 or ==10(2)—6. 

Hence 
N=85.026. 

The essence of the process of interpolation is indicated in the foregoing procedure. However, 
in practice, the student should always interpolate by using the table of proportional parts. The fifth 
figure 6 should have been obtained from the table of porportional parts. In the small Prop. Parts 
table corresponding to the tabular difference 5, we read either 5 or 6 in the left-hand column opposite 
the entry 3. However, the 6 must be chosen; for in case there is a choice between two or more 
entries one of which is opposite a number printed in boldface, give preference to the entry opposite 
the bold-faced figure. 

Rue: Whenever a number lying exactly half way between two entries is under consideration or is 
the same as two or more adjacent entries, give preference to that character which has a bold-faced 
part nearest the entry. 

TABLE 33.—LOGARITHMS OF TRIGONOMETRIC FUNCTIONS. 

This table and the explanation thereto, have been prepared and copyrighted by Lyman M. Kells, 
Willis F. Kern, and James R. Bland, who have supplied them to the Hydrographic Office for use in 
its publications. Neither the table nor any new features embodied therein, may be reproduced in 
any form without the permission of the copyright owners. 

Table of logarithms of trigonometric functions.—Table 33 gives the logarithms of the sines, 
cosines, tangents, cotangents, secants, and cosecants of angles at intervals of 1’ from 0° to 90°. 
The names of the functions written at the top of any page apply to angles having the number of 
degrees written at the top of the page, and the function names written at the bottom apply to angles 
having the number of degrees written at the bottom. The left-hand or the right-hand minute 
column applies according as the number of degrees in the angle is written on the left side or on the 
right side of the block of numbers under consideration. One of the arrowheads attached to each 
number representing degrees points toward the column of minutes to be used in connection with 
an angle involving that number of degrees, the other points toward the row of names to be considered. 

For example, to find log sin 32°46’, we find the page at the top of which 32° appears, find the 
row containing 46 in the left-hand minute column, and read 9.73387 in this row and in the column 
headed sin. The part 9.73 was found above the 46’ entry or it could have been found lower down in 
the column, and 10 is to be subtracted from every logarithm in the table. Again, to find log tan 
142°36’, find the page at the top of which 142° appears, find the row containing 86 in the right- 
hand minute column, and read 9.88341 in this row and in the column headed tan. Hence log 
tan 142°36’=(—) 9.88341—10. The minus sign in parentheses before the log indicates that a 
negative number is under consideration. The 9.88 was found three spaces higher in the column, 
or it could have been found lower in the column. 

Given the angle to find the logarithm of a trigonometric function—Interpolation.—The prin- 
ciples involved here are the same as those involved in finding logarithms and antilogarithms of 
numbers. Interpolation for seconds is accomplished by direct interpolation or by using the columns 
headed ‘‘diff.”” The following example will illustrate the use of the difference columns. 
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Examp.Le: Find log tan 65°42’17’’. 

Solution.—On the page at the foot of which 65° appears, read opposite the 42’ of the right-hand 
minute column 533; attach to this the 10.34 found four spaces above this entry, to obtain 10.34533. 
In the nearest difference column opposite 17’’ find 9 and add it to the last figures (33) of 10.34533 and 
finally subtract 10 from the result to obtain 

log tan 65°42/17'’=10.34542—10=0.34542 

In the process of interpolation for seconds, the difference column, headed ‘‘diff,’’ nearest to the 
column of entries involved should be used. The change for seconds is found in this column opposite a 
number in the adjacent column equal to the number of seconds in the given angle. This difference is added 
to or subtracted from the number represented by the last three digits of the entry opposite the given number 
of minutes according as the entry for the next higher number of minutes ts a greater or a lesser one. 

Interpolation by means of the columns headed “diff” involve slight errors which are negligible 
for most purposes of navigation. To avoid this error, direct interpolation may be used. Let n 
represent the number of seconds, D the difference between the entry corresponding to the given 
number of minutes and that corresponding to the next higher number of minutes, and d the required 
change to be added to or subtracted from the entry opposite the given number of minutes. Then 

eutalty 
~ 60 

Given the logarithm of a trigonometric function, to find the angle-—The following example will 
indicate the procedure necessary to find the angle when the logarithm of a trigonometric function 
of the angle is given. 

Exampte: Find @ if log cos 02=9.85391—10. 

Solution.—On the page at the top of which 44° appears, and in the column headed cos find the 
two entries 9.85399 and 9.85386 between which the given logarithm lies. Write 0=44°24’+ asso- 
ciated with the entry 9.85399. The difference between 9.85399 and the given logarithm is 0.00008; 
hence enter the adjacent column headed ‘‘diff’”’ and opposite the 8 in boldface read 39’’ in the asso- 
ciated seconds column. Hence 

d Dz. 

6=44°24'39’". 

In obtaining approximate position, observe only the two digits in boldface at the top of the page 
while leafing through the table in search of the desired page. 

Rue: Whenever, in the process of finding the appropriate number of seconds, there is a choice 
between two or more entries one of which is printed in boldface always give preference to the bold-faced entry. 

Here again direct interpolation may be used. For this purpose solve the formula written 
above, d=(n/60) D for n to obtain 

where n and D have the same meanings as above and d is the difference between the logarithm 
corresponding to the correct number of minutes and the given logarithm. 

TABLE 34.—LOGARITHMIC AND NATURAL HAVERSINES. 

The haversine is defined by the following relation: 

hav. A=% vers. A=%4(1—cos A)=sin? 4 A. 
hav. A=hay. (360°— A); thus hav. 210°=hav. 150°. 

It is a trigonometric function which simplifies the solution of many problems in nautical astron- 
omy as well as in plane trigonometry. To afford the maximum facility in carrying out the processes 
of solution, the values of the natural haversine and its logarithm are set down together in a single 
table for all values of angle ranging from 0° to 360°, expressed both in are and in time. 

TABLE 35.—THE LONGITUDE FACTOR. 

The change in longitude due to a change of 1’ in latitude, called the longitude factor, F, is given 
in this table at suitable intervals of latitude and azimuth. The quantities tabulated are computed 
from the formula— 

F=sec. Lat.Xcot. Az. 

When a time sight is solved with a dead-reckoning latitude, the resulting longitude is only true 
if the latitude be correct. This table, by setting forth the number of minutes of longitude due to 
each minute of error in latitude, gives the means of finding the correction to the longitude for any 
error that may subsequently be disclosed in the latitude used in the computation. 

Regarding the azimuth of the observed celestial body as less than 90° and as measured from 
either the North or the South point of the horizon toward East or West, the rule for determining 
whether the correction in longitude is to be applied to the eastward or to the westward will be as 
follows: If the change in latitude is of the same name as the first letter of the bearing, the change in 
longitude is of the contrary name to that of the second letter, and vice versa. 
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Thus, if the body bears S. 45° E. and the change in latitude is to the southward, the change in 
longitude will be to the westward; and, if the change in latitude is to the northward, the change in 
longitude will be to the eastward. 

The convenient application of the longitude factor in finding the intersection of position lines is 
explained under ‘‘Computing the intersection of position lines,” chapter XIV. 

TABLE 36.—THE LATITUDE FACTOR. 

The change in latitude due to a change of 1’ in the longitude, called the latitude factor, f, is 
given in this table at suitable intervals of latitude and azimuth. The quantities tabulated, being 
the reciprocals of the values of the longitude factor, are computed from the formula— 

he 1 
f F sec. Lat. X cot. Az. 

When an ex-meridian sight is solved with a longitude afterwards found to be in error, this table, 
by setting forth the number of minutes of latitude due to each 1’ of error in longitude, gives the 
means of finding the correction in the latitude for the amount of error in the longitude used in the 
calculation. 

Regarding the azimuth of the observed celestial body as less than 90° and as measured from 
either the North or the South point of the horizon toward East or West, the rule for determining 
whether the correction in latitude is to be applied to the northward or to the southward is as follows: 

» If the change in longitude is of the same name as the second letter of the bearing, the change in lati- 
tude is of the contrary name to the first letter, and vice versa. Thus, if the body bears S. 14° E. 
and the change in longitude is to the westward, the change in latitude will be to the southward, and, 
if the change in longitude is to the eastward, the change in latitude will be to the northward. 

=cos. Lat.Xtan. Az. 

TABLE 37.—NOON INTERVAL FACTOR. 

An important item in the day’s work is the proper setting of the watch to show the correct time 
of local apparent noon, or to find the interval of time from the morning sun observation to local 
apparent noon. The rate of change of longitude of the sun in its diurnal path from east to west is 
900’ per hour. If to this is added the hourly change in longitude of the vessel due to course and 
speed, combined with the current, when this change of longitude is to the eastward, or if to this is 
subtracted the hourly change in longitude when speed and current are to the westward, the result 
will be the rate of approach per hour of the meridian of the sun toward the meridian of the observer. 
Suppose at watch time 7» 59™ 43s (G. C. T. 12 12™ 508) the local observation of sun gave an easterly 
hour angle of 35 34™ 068 (3.5683), the vessel changes longitude 19’ every hour to the eastward due 
to course and speed, and that the current in longitude is 0’.6 eastward; then the interval to noon is 

3.5683X oe From the table for 19’.6, Easterly hourly change in longitude the factor found is 

-97869 and this number multiplied by the hour angle 34.5683 is the interval to noon. 

logarithm of .97869=9.99065 
logarithm of 3».5683=0.55246 

logarithm of interval=0.54311=34.4923—3h 29™ $28 
W.T. obs. 7» 59™ 438 Gale: Dofobss 2h a2 =550s 

Intv. to noon, 3 29 32 TInty. to noon, 3 20) BP 

W. T. of L. A. noon, 11 29 15 G. C. T. of L. A. noon, 15 42 22 

The declination for noon is found in the nautical almanac for G. C. T 15 42™ 22s, 

TABLE 38.—CONVERSION OF SIDEREAL INTO MEAN SOLAR TIME. 

TABLE 39.—CONVERSION OF MEAN SOLAR INTO SIDEREAL TIME. 

These tables give, respectively, the reductions necessary to convert intervals of sidereal time into 
those of mean solar time, and intervals of mean solar into those of sidereal time. The reduction for 
any interval is found by entering with the number of hours at the top and the number of minutes at 
the side, adding the reduction for seconds as given in the margin. 

The relations between mean solar and sidereal time intervals, and the methods of conversion of 
these times, are given in Chapter IX. 

TABLE 40.—CORRECTIONS TO BE APPLIED TO FIND THE TRUE ALTITUDE OF A 

STAR AND ALSO OF THE SUN FROM THE OBSERVED ALTITUDE ABOVE THE 
HORIZON. 

This is a consolidated table in which the tabulated correction for an observed altitude of a star 
combines the mean refraction, and that for an observed altitude of the sun’s lower limb combines 
the mean refraction, the parallax, and the mean semidiameter, which is taken as 16’. The addi- 
tional correction for the sun takes account of the variation of the sun’s semidiameter in the different 
months of the year. The auxiliary table for height of eye gives the additional corrections for dip. 
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TABLE 41.—CORRECTIONS TO BE APPLIED TO FIND THE TRUE ALTITUDE OF THE 

MOON FROM THE OBSERVED ALTITUDE ABOVE THE HORIZON. 

In this table, which is to be entered with the observed altitude in the side column and from the 
top with the horizontal parallax as obtained from the Nautical Almanac for the time of observation, 
there are set down the corrections to be applied to the observed altitude of the moon’s upper limb 
above the horizon, and also of the lower limb, giving the combined effect of the astronomical 
refraction for the mean state of the atmosphere. and of the parallax and semidiameter of the 
moon. The auxiliary table for height of eye gives the correction for dip. 

TABLE 42.—CONVERSION OF ARC AND TIME. 

This table, which is divided into three parts, contains: First, angular measures of arc from 0° to 
360°, with corresponding values expressed in time (hours and minutes); second, angular measures of 
are from 0/00’’ to 60'00’’ with corresponding values expressed in time (mint tes, seconds) ; third, angu- 
lar measures of are 0’’ to 60’’ with corresponding values expressed in decimals of a second of time. 

The table will be especially convenient in dealing with longitude and hour angle when converting 
from time to arc or vice versa. 

TABLE 43.—CONVERSION OF LOCAL CIVIL TIME TO GREENWICH CIVIL TIME. 

This table is divided into two parts, the upper part is for places in west longitude and the lower 
for east longitude. The table is entered with local civil or watch time of place then under the column 
of longitude or time zone of observer is found the G. C. T. for the local date. If the G. C. T. is 
found where there are italic type in west longitude, then the Greenwich date is one day ahead of the 
local date, or the next day; if the G. C. T. is found in italic type in east longitude, then the Greenwich 
date is one day before the local date. 

Example: Find the approximate G. C. T. and the date corresponding to a watch time of 11 
p. m. on July 1, Long. 136° W. 

Enter table with L. C. T. 23" and under Long. 135°, the G. C. T. is 84, since it is found in italic 
type the date is one day ahead or July 2. 

Example: Find the approximate L. C. T. or watch time of Washington, D.C., when it is 4 a.m. 
watch time July 4, Manila P. I. 

Enter table of East Long. with L. C. T. 45 and under 120° (—8 zone) is found, G. C. T. 205 
in italic type which is G. C. T. 205 July 3. In the first table (west longitude) look under 75° (+5 
zone) for Washington and for G. C. T. 204, then under L. C. T. is found 154, or 3 p. m. July 3. 
Whenever G. C. T. is found in italic type, the date for L. C. T. is changed from the date of the 
known G. C. T.; in other words, it is a reversal of the process. 
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Radio Bearing Conversion. 

Correction to be applied to radio bearing to convert to mercator bearing. 
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TABLE 1. 

Radio Bearing Conversion. 

Correction to be applied to radio bearing to convert to mercator bearing. 
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TABLE 2. [Page 17 

Conversion of Points to Degrees 

Points. ANAL Points. Angular 

NORTH TO BAST. EAST TO SOUTH. 

SE. by E%4E 
SE. by E4E 
SE. by E4E 

S. by EE 
S. by E4E 
S. by EYE 

S. by W34W 
WwW 

W 
NW. by W4W 
NW. by W4W 
NW. by W4W_____- 

Ny 
SW. by W4W 
SW. by WW 
ow: by Wi4W 

66806°—38——2 > 



Page 18] TABLE 3. 

Difference of Latitude and Departure for 1° (179°, 181°, 359°). 

Lat. Dep. } Dist. Dep. f hs Dep. . Lat. Dep. 

181.0 
182.0 
183. 0 
184. 0 
185. 0 
186. 0 
187.0 
188. 0 
189. 0 
190. 0 

191.0 
192. 0 
193. 0 
194. 0 
195. 0 
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ray SCOMONAOOKwWHe e 
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iL, 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
0. 
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89° (91°, 269°, 271°). 

In Plane Sailing. Dist. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. Diff. 
In Middle Latitude Sailing. Long. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. Hypote- 

nuse. 
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Difference of Latitude and Departure for 1° (179°, 181°, 359°). 

Dep. | Dist. Lat. Dep. | Dist. Lat. Dep. 
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In Plane Sailing. 

For converting Dep.into Diff. Long. and Diff. Long.into Dep. 
In Middle Latitude Sailing. 

Forconverting Dep.into Diff. Long.and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 
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Difference of Latitude and Departure for 2° (178°, 182°, 358°). 

Lat. \~] 3 > 

240.9 
241.9 
242.9 
243.9 
244.9 
245.9 
246.8 
247.8 
248. 8 
249.8 
250. 8 
251.8 
252.8 
253. 8 
254. 8 
255. 8 
256. 8 
257.8 
258. 8 
259.8 
260.8 
261.8 
262.8 
263. 8 
264, 8 
265.8 
266. 8 
267.8 
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270.8 
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275.8 
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284, 8 
285. 8 
286. 8 
287.8 
288. 8 
289.8 
290. 8 
291.8 
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297.8 
298. 8 
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In Plane Sailing. Dist. Lat. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
To Middle Latitude Sailing. r J a 

Tor converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. u 

For multiplication of numbers by sines and by cosines, or : 
solution of plane right-angled triangles. Hypote, ace 



TABLE 3. 

Difference of Latitude and Departure for 2° (178°, 182°, 358°). 

In Plane Sailing. 

For converting Dep.into Diff. Heo: and Diff. Long.into Dep. 
In Middle Latitude Sailing. 

For converting Dep.into Diff. Long. and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or ~ 
solution of plane right-angled triangles. pivpote; pide 
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Difference of Latitude and Departure for 3° (177°, 183°, 357°). 
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"In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. i co a 

} Forconverting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Salling. f- u “ 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 
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Difference of Latitude and Departure for 3° (177°, 183°, 357°). 

Lat. Dep. 

480.3 | 25.2 
481.3 | 25.2 
482.3 | 25.3 
483.3 | 25.3 
484.3 | 25,4 
485.3 | 25.4 
486.3 | 25.5 
487.3 | 25.5 
488.3 | 25.6 
489.3 | 20. 

46 | 545.3 | 28.6 
23 
12 
2 
2 

490.3 | 20. 550.2 | 28.8 
491.3 | 25. 551.2 | 28.9 
492.3 | 25. 552.2 | 28.9 
493.3 | 25. 503.2 | 29.0 
494.3 | 25. 504.2 | 29.0 
495.3 | 26. 555.2 | 29.1 
496.3 | 26. 556.2 | 29.2 
497.3 ; 557.2 | 29.2 
498.3 558.2 | 29.3 
499.3 559.2 | 29.3 
500. 3 560.2 | 29.4 } 
501.3 561.2} 29.4 
502. 3 562.2 | 29.5 
503. 3 563.2 | 29.5 
504. 3 564.2 | 29.6 
506. 3 565.2 | 29.6 
506. 3 566.2} 29.7 
507.3 567.2 | 29.7 
508. 3 568.2 | 29.8 
509. 3 569.2 | 29.8 
510.3 570.2 | 29.9 
511.3 571.2 | 29.9 
512.3 572.2 | 30.0 
513.3 573.2 | 30.0 
514.3 574.2 | 30.1 
516.3 575.2 | 30.1 
516. 3 576.2 | 30.2 
517.3 577.2 | 30.3 
518. 3 578.2 | 30.3 
519.3 579.2 | 30.4 
520. 3 580.2 | 30.4 
521.3 581.2 | 30.5 
522. 3 582.2 | 30.5 
523. 3 583.2 | 30.6 
524.3 584.2 | 30.6 
525. 3 585.2 | 30.7 
526. 3 586.2 | 30.7 
527. 3 587.2 | 30.8 
528. 3 588.2 | 30.8 
529. 3 589.2 | 30.9 
530. 3 590.2 | 30.9 
531.3 591.2 | 31.0 
532. 3 592.2 | 31.0 
533. 3 593.2 | 31.1 
534, 3 594.2] 31.1 
530. 3 595.2 | 31.2 
536. 3 596.2} 31.2 
537. 3 597.2 | 31.3 
538. 3 598.2 | 31.3 
539. 3 599.2} 31.4 

In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude soins me ee a 

For converting Dep. into Diff. Long.and Diff. Long. into De. 
In Mercator Sailing. Wie eae: aes ne 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



TABLE 3. 

Difference of Latitude and Departure for 4° (176°, 184°, 356°). 

240. 4 
241.4 
242. 4 
243. 4 
244, 4 
245, 4 
246. 4 
247.4 
248. 4 
249. 4 
200. 4 
251.4 
252. 4 
253. 4 
254. 4 
255. 4 
256. 4 
257.4 
208. 4 
209. 4 
260. 4 
261.4 
262. 4 
263. 4 
264. 4 
265. 4 
266.3 
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270.3 
271.3 
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273.3 
274.3 
275.3 
276.3 
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280. 3 
281.3 
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283.3 
284.3 
285.3 
286. 3 
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294. 3 
295.3 
296. 3 
297.3 
298. 3 
299.3 
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Dep. 

Plane Sailing. Dist. | Lat. 
Forconverting Dep. into Diff. Long. and Diff. Long. into Dep. Diff. De 
Tn Middle Latitude Sailing. Long. 12h 

} Forconverting Dep. into Diff. Lony. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or eel $ 
solution of plane right-angled triangles. eiynote: Bide 



TABLE 3. 

Difference of Latitude and Departure for 4° (176°, 184°, 356°). 

Dist. | Lat. Lat Dep. Dep. 

301 | 300.3 A79.8 | 33.6 | 541 37.7 
02 | 301.3 480.8 | 33.6 37.8 
2 | 302.3 481.8 | 33.7 37.9 
04 | 303.3 482.8 | 33.8 37.9 
05 | 304.3 483.8 | 33.8 38. 0 
06 | 305.3 484.8 | 33.9 38.1 
07 | 306.3 485.8 | 34.0 38. 2 
08 | 307.2 486.8 | 34.0 38. 2 
09 | 308. 2 487.8 | 34.1 38.3 
10 | 309. 2 488.8 | 34.2 38. 4 

311 | 310.2 489.8 | 34.3 38. 4 
12 | 311.2 490.8 | 34.3 38.5 
13 | 312.2 491.8 | 34.4 38. 6 
14 | 313.2 492.8 | 34.5 38. 6 
15 | 314.2 493.8 | 34.5 38. 7 
16 | 315.2 494.8 . 6 38.8 
17 | 316.2 495. 8 SU 38. 9 
18 | 317.2 496. 8 ot 38. 9 
19 | 318.2 497.8 .8 39.0 
20 | 319. 2 498.8 50) 39.1 

321 | 320.2 499.8 ug 39.1 
22 | 321.2 500. 8 0 39. 2 
23 | 322.2 501. 8 yal 39.3 
24 | 323.2 502. 8 2 39.3 
25 | 324.2 503. 8 2 39.4 
26 | 325.2 504. 8 .o 39.5 
27 | 326.2 505. 8 . 4 39.6 
28 | 327.2 506. 8 4 39. 6 
29 | 328.2 507.8 m3) 39. 7 
30 | 329.2 508. 8 . 6 39.8 

331 | 330.2 509. 8 . 6 39.8 
32) | 331. 2 510. 8 7 39.9 
33 | 332.2 611.8 8 40.0 
34 | 333.2 512.7 9 40.0 
35 | 334.2 513.7 9 40.1 
36 | 335. 2 514.7 . 0 40.2 
37 | 336. 2 515. 7 1 40. 2 
38 | 337.2 516. 7 bal 40.3 
39 | 338. 2 517.7 BY 40. 4 
40 | 339. 2 518. 7 be 40.5 

341 | 340.2 | 23.8 519. 7 53) 40.5 
42 | 341.2 | 23.9 520. 7 4 40. 6 
43 | 342.2 | 23.9 521.7 .o 40.7 
44 | 343.2 | 24.0} 022. 7 . 6 40.7 
45 | 344.2 | 24.1 523. 7 . 6 40.8 
46 | 345.2 | 24.1 4 524. 7 LU 40.9 
47 | 346.2 | 24.2 52. 7 8 40.9 
48 | 347.2 | 24.3 526. 7 8 41.0 
49 | 348.1 | 24.3 527.7 9 41.1 
50 | 349.1 | 24.4 528. 7 .0 41.2 

351 | 350.1 4.5 529. 7 .0 41.2 
52 | 351.1 | 24.6] 530. 7 mall 41.3 
53 | 352.1 | 24.6 531.7 2 41.4 
54 | 353.1 | 24.7 § 532. 7 22 41.4 
55 | 354.1 | 24.8 | 533. 7 .3 41.5 
56 | 355.1 | 24.8 | 534. 7 w4 41.6 
57 | 356.1 | 24.9 | 535. 7 .O8 41.6 
58 | 357.1 | 25.0 536. 7 .5 41.7 
59 | 358.1 | 25.0 537. 7 .6 41.8 
60 | 359.1 | 25.1 | 538. 7 7 41.9 

Dist. | Dep. Dep. Lat. Lat 

In Plane Sailing. 

For converting Dep.into Dif’. Long.and Diff. Long.into Dep. 
In Middle Latitude Sailing. 

For converting Dep.into Dif’. Long. and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 

NxXCos. | NxXSin. 



Page 26] TABLE 8. 

Difference of Latitude and Departure for 5° (175°, 185°, 355°). 

Lat. KE ist. Lat. Dep. | Dist. Lat. Dep. | Dist. Lat. 

10.5 | 181 | 180.3 241 | 240.1 
181.3 42 | 241. 1 
182. 3 43 | 242.1 
183. 3 44 | 243.1 
184. 3 45 | 244. 1 
185, 3 246. 1 
186. 3 246. 1 
187.3 247, 1 
188.3 248, 1 
189. 3 249. 0 

190. 3 250. 0 
191.3 251.0 
192.3 252. 0 
193. 3 253. 0 
194.3 254, 0 
195. 3 255. 0 

256. 0 
257. 0 
258. 0 
259. 0 

260. 0 
261.0 
262. 0 
263. 0 
264. 0 
269. 0 
266. 0 
267. 0 
268. 0 
269. 0 

270. 0 
271.0 
272.0 
273. 0 
274. 0 
274. 9 
275. 9 
276. 9 
277.9 
278. 9 
279. 9 
280. 9 | 
281. 9 
282. 9 
283. 9 
284. 9 
285. 9 
286. 9 
287.9 
288. 9 

289. 9 
290. 9 
291.9 
292. 9 
293. 9 
294. 9 
295. 9 
296. 9 
297. 9 

20. 9 } 300 | 298.9 

Lat. | Dist. Dep. 
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85° (95°, 265°, 275°). 

In Plane Sailing. Dist. 

For converting Dep. into oe om: and Diff. Long. into Dep. Diff. 
In Middle Latitude Sailin Long. 

For converting Dep. into ae Long. and Diff Long. into Dep. 
In Mercator Sailing. 

N. 

Hypote- 
nuse. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



TABLE 8. 

Difference of Latitude and Departure for 5° (175°, 185°, 355°). 

Dep. 
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29. 
29. 
30. 
30. 
30. 
30. 
30. 
30. 
30. 
30. 
30. 
30. 
30. 
30. 
31. 
31. 
31. 
31. 
31. 

In Plane Sailing. 

For converting Dep.into Diff. Long.and Diff. Long.into De 
In Middle Latitude Sailing. kd i Ean: ci 

Forconverting Dep.into Diff. Long. and Diff. Long.into Dep. 
In Mercator Sees 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



Page 28] ‘TABLE 3.. 
Difference of Latitude and Departure for 6° (174°, 186°, 354°). 

Dep. |} Dist. 
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84°, (96°, 264°, 276°). 

In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 
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Difference of Latitude and Departure for 6° (174°, 186°, 354°). 

Dep. } Dist. | Lat. Dep. 

50.3 | 541 | 538.0 | 56.5 

6 
50.7) 45 | 542.0 | 57.0 
50.8) 46 | 543.0 | 57.1 
50.9 | 47 | 544.0 | 57.2 
51.0] 48 | 545.0 | 57.3 
BL.1 | 49 | 546.0 | 57.4 
51.24 50 | 547.0 | 57.5 
51.3 | 551 | 548.0 | 57.6 
51.4] 52 | 549.0 | 57.7 
51.54 53 | 550.0 | 57.8 
51.6 | 54 | 551.0 | 57.9 
51.7) 55 | 552.0 | 58.0 
51.8] 56 | 553.0 | 58.1 
52.0 | 57 | 553.9 | 58.2 
52.1] 58 | 554.9 | 58.3 
52.2] 59 | 555.9 | 58.4 
8 
4 | 
5 

Oro 

58.94 76 | 572. 
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In Plane Sailing. % 

For converting Dep.into Diff. Long.and Diff. Long. into Dep. 
In Middie Latitude Sailing. a 4 “ 

Forconverting Dep. into Dif’. Long. and Diff. Long. into Dep. 
} In Mercator Saiiing. 

} For multiplication of numbers by sines and by cosines, or Ne > 
solution of plane right-angled triangles. pupotes ae 



Page 30] TABLE 38. 

Difference of Latitude and Departure for 7° (173°, 187°, 353°). 
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In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane rigkt-angled triangles. 



TABLE 8. 

Difference of Latitude and Departure for 7° (173°, 187°, 353°). 

or ox go oo 
so ON 
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Cr Oro <> 00 00 00 SooaN 

In Plane Sailing. 

For converting Dep. into Diff. Long.and Diff. Long.into Dep. 
} In Middle Latitude Sailing. i celond # 

For converting Dep. into Diff. Long. and Diff. Long.into Dep. 
In Mercator Sailing. a yea) z 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



Page 32] TABLE 3. 
Difference of Latitude and Departure for 8° (172°, 188°, 352°). 

In Plane Sailing. 

Forconverting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

Tor converting Dep. into Diff. Long. and Diff. Long. into Dep. 
# In Mercator Sailing. 

4 For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 

Dist. | Lat. Lat. Dep Lat. Dist. | Lat. Dep. 

1 ie 60.4] 8. 119.8 | 16.8 ¢ 181 | 179.2 33.5 
2 2. 61.4] 8. 120.8 82 | 180.2 33.7 
3 3. 62.4] 8. 121.8 83 | 181.2 33. 8 
4 4. 63.4 | 8. 122.8 84 | 182.2 34.0 
5 5. 64.4] 9. 123.8 85 | 183.2 34.1 
6 5. 65.4 | 9. 124.8 86 | 184. 2 34. 2 
7 6. 66.3 | 9. 125.8 87 | 185.2 34.4 
8 7. 67.3 | 9. 126.8 88 | 186.2 34.5 
9 8. 68.3 | 9. 127.7 89 | 187.2 34.7 

16 Gh GORST Eso: 128. 7 90 | 188.2 34.8 

11 LO: 70.3 | 9. 129. 7 191 | 189.1 34.9 
12} 11. 71.3 | 10. 130. 7 92 | 190.1 39.1 
13} 12. 72.3 | 10. 131.7 Oe} |} aisle a 35. 2 
14} 18. 73.3 | 10. 132.7 94 | 192.1 35.3 
15; 14. 74.3 | 10. 133. 7 95 | 193.1 39.9 
16} 165. 75.3 | 10. 134.7 96 | 194.1 35.6 
17} 16. 76.3 | 10. 135. 7 97 | 195.1 35. 8 
TRS |] Le 77.2 | 10. 136.7 98 | 196.1 35.9 
190) 18: 78.2 | 11. 137.7 99 | 197.1 36. 0 
PAD |) a8) ee || tal, 138. 6 200 | 198.1 36. 2 

21 | 20. 80.2 | 11. 139. 6 201 | 199.0 36.3 
22)| 21. 81.2 | 11. 140.6 02 | 200.0 36.5 
23 | 22. 82.2 | 11. 141.6 03 | 201.0 36.6 
24} 23. 83.2 | 11. 142.6 04 | 202.0 36. 7 
25 | 24. 84.2 | 11. 143. 6 05 | 203.0 36.9 
26 | 26. 85.2 | 12. 144.6 06 | 204.0 37.0 
27) 26. 86.2 | 12. 145. 6 07 | 205.0 37.2 
28 | 27. 87.1 | 12. 146. 6 08 | 206.0 37.3 
29 | 28. 88.1 | 12. 147.5 09 | 207.0 37.4 
5} 29) 89.1 | 12. 148.5 10 | 208.0 37.6 

~ 31) 30. 90:1 |) 12: 149.5 ; 211 | 208.9 37.7 
32 | 31. 91.1 | 12. 150.5 c 12 | 209.9 37.9 
33 | 32. 92.1 | 12. 151.5 0 13 | 210.9 38.0 
34 | 33. 93.1 | 13. 152.5 - 14 | 211.9 38.1 
35 | 34. 94.1 | 13. 153.5 ‘ 15 | 212.9 38. 3 
36 | 36. 95.1 | 13. 154.5 5 16 | 213.9 38. 4 
37 | 36. 96.1 | 18. 155.5 : 17 | 214.9 38.6 
38 | 37. 97.0 | 13. 156.5 | 22.09 18 | 215.9 38.7 
39 | 38. 98.0 | 13. 157.5 | 22.1 | 19 | 216.9 38.8 
40 | 39. 99.0 | 13. 158.4 | 22.3 20 | 217.9 39.0 

41 | 40. 100.0 | 14. 159.4 | 22.4 | 221 | 218.8 39.1 
42) 41. 101.0 | 14. 160.4 | 22.5 | 22 | 219.8 39. 2 
43 | 42. 102.0 | 14. 161.4 | 22.7 | 23 | 220.8 39. 4 
44) 43. 103.0 | 14. 162.4 | 22.8] 24 | 221.8 39.5 
45 | 44. 104.0 | 14. 163.4 | 23.0} 25 | 222.8 39. 7 
46 | 45. 105.0 | 14. 164.4 | 23.1 } 26 | 223.8 39. 8 
47 | 46. 106.0 | 14. 165.4 | 23.2 | 27 | 224.8 39.9 
48 | 47. 106.9 | 15. 166.4 | 23.4} 28 | 225.8 40.1 
49 | 48. 107.9 | 15. 167.4 } 23.5 | 29 | 226.8 40. 2 
50 | 49. 108.9 | 15. 168.3 | 23.7} 30 | 227.8 40. 4 

51 | 50. 109.9 | 15. 169.3 | 23.8 7 231 | 228.8 40.5 
52 | Ol. 110.9 | 15. 170.3 | 23.9 | 32 | 229.7 40.6 
53} 52. 111.9 | 15. 171.3 | 24.1 | 33 | 230.7 40.8 
54] 53. 112.9 | 15. 172.3 | 24.27 34 | 231.7 40.9 
55] 54. 113.9 | 16. 173.3 | 24.4 | 35 | 232.7 41.1 
56 | 55. 114.9 | 16. 174.3 | 24.5 # 36 | 233.7 41.2 
57 | 56. 115.9 | 16. 175.3 | 24.6 | 37 | 234.7 41.3 
58 | 57. 116.9 | 16. 176.3 | 24.8} 38 | 235.7 41.5 
59 | 58. 117.8 | 16. 177.3 | 24.9 | 39 | 236.7 41.6 
60 | 59. 118.8 | 16. 178.2 | 25.1 | 40 | 237.7 41.8 

Dist Dep. Dep. Lat. Dep. Lat. } Dist.| Dep. Lat. 



TABLE 3. 

Difference of Latitude and Departure for 8° (172°, 188°, 352°). 

Slee Sa S2 | SSUS NCOs SUCUOUOUT 

2. 
302.0 | 42. 
303.0 | 42. 
304.0 | 42 
305.0 | 42. 
306.0 | 43. 
307.0 | 43. 
308. 0 | 43. 
309.0 | 48. 
310.0 | 43. 
310.9 | 43. 
311.9 | 43 
312.9 | 44. 
313.9 | 44. 
314.9 | 44. 
315.9 | 44. 
316.9 | 44. 
317.9 | 44 

44. 

Pp pi 
SHS NN ESM 

saa) NNN a SI NINN NNN DWH OCWONOPNKE CON URW OMDN Hw CEI NSS 
a @ iN 

OI NA PWN OONOHDH 0| G0 G0 0 G0 GO GOT ~I AT ~I 
PSISSS SSOP GOO) 0 0 0 WC 

In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

} Forconverting Dep. into Dif’. Long. and Diff. Long.into Dep. 
In Mereator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 

66806°—38——3 



Page 34] TABLE 3. 

Difference of Latitude and Departure for 9° (171°, 189°, 351°). 
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2! 
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2 
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39 
40 
4 
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4 
4 
4 
5 WINN HYHYNHNNYHYYNIYNYNNNNNNNI NNNNhPt Se eee eo oA Hat aad ae aed Need He Ao AC) TOO} OE COIROIRSROROINOINS DOP WHODNIATWH/ OCONRPENHODMALNWNOM~ 
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bo bo bo age be o 
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bo ej as 
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In Plane Sailing. Dist. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. Diff. 
In Middle Latitude Sailing. Long. 

Forconverting Dep. into Diff. Long. and Diff. Long. into Dep. ma Diff. 
In Mercator Sailing. ‘ Long. 

For multiplication of numbers by sines and by cosines, or Ne NX Cos. |-NXSin- 
; iN 7 is Hypote-| Side. Side solution of plane right-angled triangles. ae ‘Adj. Onn! 



TABLE 3. [Page 35 

Difference of Latitude and Departure for 9° (171°, 189°, 351°). 

Dist.| Lat. | Dep. | Dist. | Lat. Dep. | Dist. Dep. ! Dist. Dep. 

301 | 297.3 | 47.1} 361 | 356.6 65.9 } 481 .6 
02 | 298.3 | 47.2 } 62 | 357.5 66.0} 82 .8 
03 | 299.3 5 66.2 | 83 a9 
04 | 300.3 .5 66.3] 84 5.1 
05 | 301.2 .5 66.5] 85 a3 
06 | 302.2 .5 66.6 | 86 5.4 
07 | 303.2 .5 66.8} 87 5.6 
08 | 304. 2 .5 67.0} 88 5.7 
09 | 305. 2 .5 67.1] 89 pw) 
10 | 306.2 4 67.3) 90 .0 

311 | 307.2 4 67.4 | 491 2 
12 | 308.2 4 67.6} 92 4 
13 | 309.1 4 67.7] 93 .5 
14 | 310.1 A 67.9 1 94 nd] 
15 | 31L.4 4 68.0} 95 .8 
16 | 3i2.1 A 68.2} 96 .0 
aol os: 4 68.4} 97 val! 
18 | 314.1 Bc) 68.5 | 98 oa} 
19 | 315.1 .3 68.74 99 .4 

- 20 | 316.1 io 68.8 | 500 6 

321 | 317.0 3 69.0 7 501 .8 
22 | 318.0 5G} 69.1} 02 “9 
23 | 319.0 .3 69.3} 03 pal 
24 | 320.0 3 69.5 | 04 .2 
25 | 321.0 BS) 69.6] 05 4 
26 | 322.0 2 69.8 | 06 .5 
27 | 323.0 2 69.9 | 07 a 
28 | 324.0 .2 70.1} 08 .9 
29 | 324.9 v2, 70.2} 09 .0 
30 | 325.9 be 70.4 4 10 12 

331 | 326.9 .2 70.6 } 511 .3 
82 | 327.9 a2, 70.7) 12 .5 
33 | 328.9 3 2 70.9} 13 .6 
34 | 329.9 wl 71.0} 14 .8 
35 | 330.9 pal 71.2} 15 ay) 
36 | 331.9 oil 71.3] 16 90.1 
37 | 332.9 wl 71.5] 17 90.3 
38 | 333.8 1 71.63) 18 90.4 
39 | 334.8 pal 71.8} 19 90.6 
40 | 335.8 pal 72.0} 20 90.7 

341 | 336.8 pal 72.1 | 521 90.9 
42 | 337.8 wall 72.3 22 91.0 
43 | 338.8 398.0 72.44 23 91.2 
44 | 339.8 399.0 72.64 24 91.4 
45 | 340.8 400.0 72.74 25 91.5 
46 | 341.7 401.0 72.9] 26 91.7 
AT | 342.7 402.0 73.1] 27 91.8 
48 | 343.7 403.0 73.2] 28 92.0 
49 | 344.7 404.0 73.4 29 92.1 
50 | 345.7 405.0 73.5 9 30 92.3 

351 , 346.7 405.9 73.74 531 92.5 
52 | 347.7 406.9 73.8 | 32 92.6 
53 | 348.7 407.9 74.0] 33 92.8 
54 | 349.6 408.9 74.1} 34 92.9 
55 | 350.6 409.9 74.3] 35 93.1 
56 | 351.6 410.9 74.5} 36 93.2 
57 | 352.6 411.9 74.6} 37 93.4 
58 | 353.6 412.9 74.8] 38 93.5 
59 | 354.6 413.8 74.94 39 93.7 
60 | 355.6 414.8 75.1} 40 93.9 

Dist. | Dep. Lat. | Dist. Lat 

81° (99°, 261°, 279°). 

In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into De 
in Middle Latitude Sailing. CER B: 

For converting Dep. into Diff. Long. and Diff. Long.into Dep. aD Diff. 
In Mercator Sailing. Long. 

NxCos. | NxSin. 
For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. Side 



Page 36] TABLE 8. 

Difference of Latitude and Departure for 10° (170°, 190°, 350°). 
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80° (100°, 260°, 280°). 

Plane Sailing. 

Forconyerting Dep. into Dif’. Long. and Diff. Long. into Dep. Diff. 
f Tn Middle Latitude Sailing. Long. 

Yor converting Dep. into Diff. Long. and Diff. Long. into Dep. . Diff 
In Mercator Sailing. Long. 

splicati ; : __N._ | _NxCos. (NxSin. | For multiplication of numbers by sines and by cosines, or BEAN 
solution of plane right-angled triangles. ‘ Hypote-| Side Side 

cian nuse. Adj. | Opp. 



TABLE 3. 

Difference of Latitude and Departure for 10° (170°, 190°, 350°). 
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In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercater Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



TABLE 3. 

Difference of Latitude and Departure for 11° (169°, 191°, 349°). 
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} In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

For converting Dep. into Diff. Long. and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



TABLE 38. 

Difference of Latitude and Departure for 11° (169°, 191°, 349°). 

CIBWHONNIWNWOD DPWrHAGDPhH 

In Plane Sailing. | Dist. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. Diff. 
In Middle Latitude Sailing. io Long. 

For converting Dep. into Diff. Long. and Diff. Long.into Dep. 
In Mercator Sailing. 

NxXCos. | NXSin. 
Side Side 
Adj. Opp. 

For multiplication of numbers by sines and by cosines, or ar 2 
solution of plane right-angled triangles. pote 



TABLE 3. 

Difference of Latitude and Departure for 12° (168°, 192°, 348°). 

i=} = B o 

COONIMUHP whe 

$0 ID TU Go bo BOE 

NNW DDmDDMDDOODDOO 

PEA COI COPIES SES ESO OSI O OM OUOUCU CL 
RINININININ NIN eI NN) 

In Plane Sailing. Dist. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. Diff. 
In Middle Latitude Sailing. Hes if Z z Long. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. Diff. 
In Mercator Sailing. , Long. 

For multiplication of numbers by sines and by cosines, or N: NxXCos. | NXSin. 
tion of plane right-angied triangles. Hypote-| Side Side solution of p ig Ble ig. Lypot ere Oot. 



TABLE 3. 

Difference of Latitude and Departure for 12° (168°, 192°, 348°). 

Dep. } Dist. 

62.6 | 361 
62.8 
o> oe So 

AAMAARDABAINTINWMOMMDDOSD|SCDODDSOOOHH ES 

TWH ONTONIWEH SIUM WODORMELNWODIRAPNOWMOWE ON TWRONTIWH OA FNODMPNOWDALHEONTOR ONT 

In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middie Latitude Sailing. 

For converting Dep.into Diff. Long. and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 
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Dist. 

CONIDIA whe 

Lat. 

TABLE 3. 

Difference of Latitude and Departure for 13° (167°, 193°, 347°). 
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3 
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3 
3 
3 
4 
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Re 
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| In Plane Sailing. 
For converting Dep. into Diff. Long. and Diff. Long. into Dep. 

} In Middle Latitude Sailing. 

| For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or Ne 
solution of plane right-angled triangles. Hypote- 



TABLE 3. 

Difference of Latitude and Departure for 13° (167°, 193°, 347°). 
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bo ee) 
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wWwnmnmnwnbwnwry ocoonpuouoescs 
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Plane Sailing. 

} Forconverting Dep.into Diff. Long.and Diff. Long.into De 
In Middie Latitude Seine: os ye ee 

i Forconverting Dep.into Dif. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 
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Difference of Latitude and Departure for 14° (166°, 194°, 346°). 

In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 

Dist Lat. Dep. Dep. 

1 1-0 eA 43.8 | 241 58.3 
2 1.9 2, 44.0 58.5 
3 2.9 oil 44.3 58.8 
4 3.9 bil 44.5 59.0 
5 4.9 bal 44. 59.3 
6 5.8 .0 45. 59.5 
ul 6.8 .0 45. 59 8 
8 7.8 .0 45, 60.0 
9 8.7 .0 45. 60. 2 

10 9.7 9 46. 60.5 

11 10.7 a9 46. 60. 7 
12 11.6 b®) 46. 61.0 
13 12.6 .8 46. 61.2 
14 13.6 .8 46. 61.4 
15] 14.6 .8 47. 61.7 
16 15.5 ba 47. 61.9 
17} 16.5 bU 47. 62.2 
18 17.5 wolh 47. 62.4 
19} 18.4 ba 48. 62.7 
20 19.4 6 48. 62.9 

21 20. 4 .6 48. 63.1 
22 2153 .6 48. 63. 4 
PB} | P2433 5 49. 63.6 
24 23.3 .5 49. 63.9 
25 24.3 .5 49. 64.1 
26 25.2 4 49. 64.4 
27 26.2 4 50. 64.6 
28 27.2 4 50. 64. 8 
29) 28.1 4 50. 65.1 
30 PAIL .3 50. 65. 3 

31 30.1 3 51. 65. 6 
32) 31.0 EG} 51. 65.8 
33 32.0 2 51. 66.0 
34 33.0 2 51. 66. 3 
35 34. 0 2, 52. 66.5 
36 34.9 bal 52. 66. 8 
37 35. 9 eal 52. 67.0 
38 36.9 nell 52. 67.3 
39 37.8 bal 53. 67.5 
40 38.8 .0 53. 67.7 

4l 39.8 .0 7 53. 68. 0 
42 40.8 .0 L 53. 68. 2 
43 41.7 .9 b 53. 68. 5 
44 42.7 BY) L 54. 68. 7 
45 43.7 9 L 54, 68. 9 
46 44.6 .9 L 54, 69. 2 
47 | 45.6 8 b 54. 69. 4 
48 46.6 8 I 55. 69. 7 
49 47.5 . 8 40. 55. 69. 9 
50 48.5 7 41. 55. 70. 2 

51 49.5 7 41. 55. 70. 4 
52 | 50.5 bo 41. 56. 70.6 
53 51.4 109.6 41. 56. 70.9 
54 52.4 110.6 42. 56. Ce i 
55 53. 4 111.6 42. 56.9 71.4 
56 | 54.3 112.6 42. 57.1 71.6 
57 55.3 113.5 42. 57.3 71.9 
58 | 56.3 114.5 43. 57.6 (2enl 
59 57.2 115.5 43. 57.8 W253: 
60 58. 2 116. 4 43. 58.1 72.6 

Dist. Dep. Lat. } Dist Dep Lat. Lat. 
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Difference of Latitude and Departure for 14° (166°, 194°, 346°). 

Dist. | Lat. Dep. | Dist. 

301 | 292.1 | 72.8 } 361 
02 | 293.0 | 73.1 | 62 
03 | 294.0 | 73.3 | 63 
04 | 295.0 | 74.5 | 64 al 
05 | 295.9 | 73.8 65 A 

06 | 296.9 | 74.0] 66 .6 
07 | 297.9 | 74.3 | 67 .8 
08 | 298.9 | 74.5] 68 bal 
09 | 299.8 | 74.8] 69 bo 
10 | 300.8 | 75.0 | 70 A) 

} 311 | 301.8 | 75.2 | 371 .8 
12 | 302.7 | 75.5 | 72 .0 
13 | 303. 7,| 75.7 | 73 3 
14 | 304.6 | 76.0 | 74 .O 
15 | 305.6 | 76.2 | 75 .8 
16 | 306.6 | 76.4} 76 . 0 
17 | 307.6 | 76.7 } 77 2, 
18 | 308.6 | 76.9 | 78 A) 
19 | 309.5 | 77.2 79 bu 

20 | 310.5 | 77.4] 80 40 

321 | 311.5 | 77.7 | 381 m2 
22 | 312.4 | 77.9] 82 .4 
23 | 313.4 | 78.1] 83 od 
24 | 314.4 | 78.4] 84 oY) 
25 | 315.3 | 78.6 | 85 12, 
26 | 316.3 | 78.9 | 86 4 
27 | 317.3 | 79.1] 87 Bll 
28 | 318.3 | 79.4} 88 59 
29 | 319.2 | 79.6} 89 1 
30 | 320.2 | 79.8 90 4 

331 | 321.2 | 80.1 } 391 .6 

32 | 322.1 | 80.3 | 92 » &) 
33 | 323.1 | 80.6 | 93 pill 
34 | 324.1 | 80.8] 94 3 
35 | 325.0 | 81.0} 95 6 
36 | 326.0 | 81.3 96 .8 

37 | 327.0 | 81.5] 97 b dl 
38 | 328.0 | 81.87 98 .3 
39 | 328.9 | 82.0} 99 6 
40 | 329.9 | 82.3 | 400 .8 

341 | 339.8 | 82.5 | 401 .0 
42 | 331.8 | 82.7 | 02 3 
43 | 332.8 | 83.0} 03 5 
44 | 333.8 | 83.2 }] 04 .8 
45 | 334.8 | 88.5} 05 .0 
46 | 335.7 | 83.7 | 06 oe) 
47 | 336.7 | 83.9 | 07 a) 
48 .7 | 84.2 | 08 off 

.6 : .0 

.6 be 

.6 5 
aD) » I 
.O8 » 
mi) .2 
.5 4 
b 9.7 

8) 
Le 

4 
.6 

“In Plane Sailing. 

For converting Dep.into Diff. Long.and Diff. Long.into Dep. 
In Middle Latitude Sailing. sya a 

Forconyerting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 
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Difference of Latitude and Departure for 15° (165°, 195°, 345°). 

ease 

D> AINT OO Neceenmaes NDS 

NI OUR CODE OO 0 09 02 CO EH HR OLOLOT SO 

SOSH NNW WOW WP RP ROLOIARAAMIINDMDDODOOS 

SPN SS) AD SUB GRO S| c0 OI SUR G9 bo EES 

BAIN] NINE DHSS Ey 

© Ost IIIA DIAAD 

SSSKASKESSLSSRASSRESVASSANSARANASSE 

BO BO RO DO RO DO bY DD NO bo be et et et at be ee SIGS | 

6 ) CO CO OD GO 00] CO CO GO 

9. 
0. 
1. 
2, 
3. 
4, 

DSO ODO 1 HO] STMT I DD. TU] Or HB ys ph 99 9 G9 G9 bw 

SL PAHS 
onl orn 
NAS S> 

bo cont 

AAD! DANNNDWWOMNO DO COSOORMHE hobo to 

ADWRrDRHWOCNwDMonuwinwnoncan 

2' 
3 
3 
3 
3 
3: 
35, 
3 
3 
3 
3 
40, 
41 
42 
43 
44 
45 

COO OLOT OT S| BR 

OE POLO OS BOSSES REIS RE REED bo DO Oo] 09 CO RB IR OLOLOTO | DAINIATHO COM OOO on 
ARAARDARAAAT AAAMAAaAnan PER SSSSOCSODHHONN ot SS o 

BS Ho 
oO a 

In Plane Sailing. 

Forconverting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

For converting Dep.into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or N. Nx Cos. 
solution of plane right-angled triangles. Uypote-| Side Side 

nuse. Adj. Opp. 
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Difference of Latitude and Departure for 15° (165°, 195°, 345°). 

Dist. | Lat. Dep. } Dist. Lat Dep 

A481 | 464.6 | 124.5] 541 | 522.6 | 140.0 
82 | 465.6 | 124.8) 42 | 523.5 | 140.3 
83 | 466.5 | 125.0] 43 | 524.5 | 140.5 
84 | 467.5 |125.3] 44 | 525.5 | 140.8 
85 | 468.5 |125.57 45 | 526.4 | 141.1 
86 | 469.4 | 125.8] 46 | 527.4 | 141.3 
87 | 470.4 | 126.0} 47 | 528.4 | 141.6 
88 | 471.4 |126.3} 48 | 529.3 | 141.8 
89 | 472.3 {126.6} 49 | 530.3 | 142.1 
90 | 473.3 | 126.8] 50 | 531.3 | 142.4 

491 | 474.3 | 127.1} 551 | 532.2 | 142.6 
92 | 475.2 |127.3] 52 | 533.2 | 142.9 
93 | 476.2 |127.6] 53 | 534.2 | 143.1 
94 | 477.2 |127.9] 54 | 535.1 | 143.4 
95 | 478.1 |128.1} 55 | 536.1 | 143.6 
96 | 479.1 | 128.4] 56 | 537.1 | 143.9 
97 | 480.1 |128.6] 57 | 538.0 | 144.2 
98 | 481.0 |128.9] 58 | 539.0 | 144.4 
99 | 482.0 |129.2] 59 | 540.0 | 144.7 

500 | 483.0 | 129.4} 60 | 540.9 | 144.9 
501 | 483.9 | 129.7} 561 | 541.9 | 145.2 
02 | 484.9 | 129.9] 62 | 542.9 | 145.5 
03 | 485.9 | 130.2] 63 | 543.8 | 145.7 
04 | 486.8 | 130.4] 64 | 544.8 | 146.0 
05 | 487.8 | 130.7] 65 | 545.7 | 146.2 
06 | 488.8 |131.0] 66 | 546.7 | 146.5 
07 | 489.7 |131.2] 67 | 547.7 | 146.8 
08 | 490.7 |131.5] 68 | 548.6 | 147.0 
09 | 491.7 }131.77 69 | 549.6 | 147.3 
10 | 492.6 |132.0} 70 | 550.6 | 147.5 

O11 | 493.6 | 1382.3} 571 | 551.5 | 147.8 
12 | 494.6 |132.5] 72 | 552.5 | 148.0 
13 | 495.5 | 132.8} 73 | 553.5 | 148.3 
14 | 496.5 | 133.0] 74 | 554.4 | 148.6 
15 | 497.5 |133.3} 75 | 555.4 | 148.8 
16 | 498.4 |133.6] 76 | 556.4 | 149.1 
17 | 499.4 |133.8] 77 | 557.3 | 149.3 
18 | 500.3 | 134.1] 78 | 558.3 | 149.6 
19 | 501.3 |134.3) 79 | 559.3 | 149.8 
20 | 502.3 | 134.6] 80 | 560.2 | 150.1 

521 | 503.2 | 134.8% 581 | 561.2 | 150.4 
22 | 504.2 |185.1] 82 | 562.2 | 150.6 
23 | 505.2 |135.4] 83 | 563.1 | 150.9 
24 | 506.1 |135.6] 84 | 564.1 | 151.2 
25 | 507.1 |135.9] 85 | 565.1 | 151.4 
26 | 508.1 |136.1] 86 | 566.0 | 151.6 
27 | 509.0 | 136.4] 87 | 567.0 | 151.9 
28 | 510.0 | 136.7] 88 | 568.0 | 152.2 
29 | 511.0 | 136.9] 89 | 568.9 | 15224 
80 | 511.9 |187.2— 90 | 569.9 ) 152.7 

531 | 512.9 | 187.4} 591 | 570.9 | 153.0 
32 | 513.9 |137.7§ 92 | 571.8 | 153.2 
33 | 514.8 |138.01 93 | 572.8 | 153.5 
34 | 515.8 | 188.2] 94 | 573.8 | 153.7 
35 | 516.8 | 138.5] 95 | 574.7 | 154.0 
36 | 517.7 |138.7] 96 | 575.7 | 154.3 
37 | 518.7 | 139.0} 97 | 576.7 | 154.5 
38 | 519.7 | 139.2] 98 | 577.6 | 154.8 
39 | 520.6 | 139.5] 99 | 578.6 | 155.0 
40 | 521.6 | 139.84 600 | 579.6 | 155.3 

Dist. | Dep. Lat. Dist. Dep Lat. 

In Plane Sailing. 

~ For converting Dep. into Diff. Long.and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

For converting Dep. into Dif. Long. and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



TABLE 3. 

Difference of Latitude and Departure for 16° (164°, 196°, 344°). 
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In Plane Sailing. 

For converting Dep. into Diff. Long. and Dijf. Long. into Dep. | es 
In Middle Latitude Sailing. ong. 

For Soma vertine 2 epaitita Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



) TABLE 3. 

Difference of Latitude and Departure for 16° (164°, 196°, 344°). 

In Plane Sailing. 

| For converting Dep. into Diff. Long.and Diff. Long. into De 
In Middle Latitude Sailing. ons ue Pe 

For converting Dep. into Diff. Long. and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 

66806°—38——4. 



Page 50] TABLE 3. 

Difference of Latitude and Departure for 17° (163°, 197°, 343°). 
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73° (107°, 253°, 287°). 

In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
Tu Middle Latitude Sailing. 

For converting ROL Long. and Diff. Long. into Dep. 
In Mercator Salling. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



TABLE 3. 

Difference of Latitude and Departure for 17° (163°, 197°, 343°). 

In Plane Sailing. 

For converting Dep. into Diff. Long.and Diff. Long.into Dep. 
In Middle Latitude Som. ue 

For converting Dep.into Diff. Long. and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 
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Difference of Latitude and Departure for 18° (162°, 198°, 342°). 
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| In Plane Sailing. 
Forconverting Dep. into Diff. Long. and Diff. Long. into Dep. 

| In Middle Latitude Sailing. 

For converting Depa Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 
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Difference of Latitude and Departure for 18° (162°, 198°, 342°). 

Dep. } Dist. 

130.1] 481 
130. 4 
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Tn Plane Sailing. 

! Forconyerting Dep.into Diff. Long.and Diff. Long.into Dep. 
In Middle Latitude Sailing. 

For converting Dep. into Diff. Long. and Diff. Long.into Dep. 
In Mercator Sailing. uF 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



Page 54] TABLE 3. 

Difference of Latitude and Departure for 19° (161°, 199°, 341°). 
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In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

For converting pr aea Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or N. NxCos. | NXSin. t 8 Hypote-| Side Side solution of plane right-angled triangles ee ‘Adj. Opp. 



TABLE 8. 

Difference of Latitude and Departure for 19° (161°, 199°, 341°). 

Lat. 

454. 8 
450. 7 
456. 7 
457. 6 
458. 6 
459. 5 
460. 5 
461.4 
462. 4 
463. 3 
464, 2 
465. 2 
466. 1 
467.1 
468. 0 
469. 0 
469. 9 
470. 9 
471.8 
472. 8 

473.7 
474.7 
475. 6 
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477.5 
478, 4 
479. 4 
480.3 
481.3 
482. 2 
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483. 2 
484.1 
485. 1 
486. 0 
486. 9 
487.9 
488. 8 
489.7 
490. 7 
491. 6 
492. 6 
493. 6 
494.5 
495. 5 
496. 4 
497.3 
498.3 
499. 2 
500. 2 
501. 1 
502. 1 
503. 0 
504. 0 
504. 9 
505. 9 
506. 8 
507. 7 
508. 7 
509. 6 
510. 6 

WOTN OD ANOANOAWOAWORBWONWOVA ONS HE WARHORH OCH DOONAN OUINORDNOADD 

71° (109°, 251°, 289°). 

In Plane Sailing. Dist. 

For converting Dep. into Dif’. Long.and Diff. Long.into Dep. ee 
In Middle ‘Latitude Sailing. Long. 

For conversing? ep.into Dif. Long. and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or N- 
solution of plane right-angled triangles. Hy DOle; 



TABLE 38. 

Difference of Latitude and Departure for 20° (160°, 200°, 340°). 

is] e i 5 

226.5 
227.4 
228.3 
229.3 
230. 2 
231.2 
232.1 
233.0 
234. 0 
234, 9 
235.9 
236. 8 
237.7 
238.7 
239.6 
240.6 
241.5 
242, 4 
243, 4 
244.3 
245.3 
246. 2 
247.1 
248.1 
249.0 
250.0 
250. 9 
251.8 
252.8 
253.7 
254. 7 
255. 6 
256.5 
257.5 
258. 4 
259. 4 
260.3 
261.2 
262.2 
263.1 
264.1 
265.0 
265.9 
266.9 
267.8 

| 268. 8 
269.7 
270.6 
271.6 
272.5 L 
273.5 | 99.5 
274.4 | 99.9 
275.3 | 100.2 
276.3 | 100.6 
277.2 | 100.9 
278.1 | 101.2 
279.1 | 101.6 
280.0 | 101.9 
281.0 | 102.3 
281.9 | 102.6 
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1 
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1 
1 
1 
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2: 
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2 
2 
2 
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2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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A 
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42 
43. 
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4 
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5 TO Ska la SISAbe Sob 
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Dep. 7 ist. » . ist. F . ist. s . ist.| Dep. Lat. 

In Plane Sailing. 

For converting Dep. into Diff. Long. and Dijf. Long. into Dep. 
In Middle Latitude Sailing. 

For converting eet if. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or N. 
Hypote-| Side solution of plane right-angled triangles. SDe ‘Adj. 



TABLE 3. 

Difference of Latitude and Departure for 20° (160°, 200°, 340°). 

f In Plane Sailing. 

For converting Dep.into Diff. Long. and Diff. Long.into Dep. 
In Middle Latitude Sailing. 

Forconverting Dep.into Dif’. Long.and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-anyled triangles. 

[Page 57 

551. 6 
552. 5 
553. 5 
554. 4 
505. 4 
596. 3 
507. 2 
558. 2 
559. 1 
560. 1 
561.0 
561. 9 
562. 9 
563. 8 

Dep. 

185.0 
185. 4 
185. 7 
186.1 
186. 4 
186. 7 
187.1 
187. 4 
187. 8 | 
188.1 
188.5 
188. 8 
189.1 
189.5 
189. 8 
190. 2 
190.5 
190. 8 
191.2 
191.5 
191.9 
192. 2 
192.6 
192.9 
193. 2 
193. 6 
193. 9 
194. 3 
194. 6 
195. 0 
195.3 
195. 6 
196.0 | 
196.3 | 
196. 7 
197.0 
197.3 
197.7 } 
198.0 § 
198.4 } 

“198. 7 | 
199. 1 § 
199. 4 | 
199.7 
200. 1 | 
200. 4 jj 
200. 8 | 
201. 2 | 
201. 4 
201. 8 § 

202. 1 | 
202. 5 | 
202. 8 | 
203. 2 
203.5 
203. 8 
204. 2 
204.5 
204. 9 
205.2 

Lat. 



Page 58] TABLE 3. 

Difference of Latitude and Departure for 21° (159°, 201°, 339°). 

Dist Lat. Lat. Dep. 

1 0.9 56.9 b 86. 4 
2 1.9 57.9 b 86.7 
3 2.8 58. 8 44, 87.1 
4 3.7 59.7 44, 87.4 
5 4.7 60. 7 44. 87.8 
6 5.6 61.6 45. 88. 2 
7 6.5 62.5 45. 88.5 
8 7.5 63.5 45. 88.9 
9 8.4 64. 4 46. 89. 2 

10 9.3 65. 4 46. 89.6 

11} 10.3 66.3 46. 90.0 
12} 11.2 67.2 47. 90.3 
13 | 12.1 68. 2 47. 90. 7 
14{) 13.1 69.1 48. 91.0 
15 | 14.0 70. 0 48. 91.4 
16} 14.9 71.0 48. 91.7 
17) 15.9 71.9 49. 92.1 
18} 16.8 72.8 49. 92.5 
19 | 17.7 73.8 49. 92.8 
20 | 18.7 74.7 50. 93. 2 

21) 19.6 75. 6 50. 93.5 
22} 20.5 76.6 50. 93.9 
23 | 21.5 77.5 51. 94.3 
24) 22.4 78. 4 51. 94.6 
25 | 23.3 79.4 52. 95. 0 
26 | 24.3 80.3 52. 95.3 
27 | 25.2 81.2 52. 95.7 
28 | 26.1 82.2 53. 96.0 
29} 27.1 83.1 53. 96. 4 
30 | 28.0 84.0 53. 96.8 

31} 28.9 85. 0 54, 97.1 
32} 29.9 85.9 54. 97.5 
33 | 30.8 86.8 54. 97.8 
34] 31.7 87.8 55. 98. 2 
385 | 32.7 88.7 55. 98.6 
36 | 33.6 89.6 55. 98.9 
387 | 34.5 90. 6 56. 99.3 
88 | 35.5 91.5 56. 99.6 
39 | 36.4 92. 4 57. 100. 0 
40 | 37.3 93.4 57. 100.3 

41 | 38.3 94.3 57. 100. 7 
42} 39.2 95. 2 58. 101.1 
43 | 40.1 96. 2 58. 101. 4 
44) 41.1 97.1 58. 101.8 
45 | 42.0 98.0 59. 102.1 
46 | 42.9 99.0 59. 102.5 
47 | 43.9 99.9 59. 102.9 
48} 44.8 100. 8 60. 103. 2 
49 | 45.7 101.8 60. 103. 6 
50 | 46.7 102. 7 60. 103. 9 

51) 47.6 103. 6 61. 104.3 
52] 48.5 104.6 61. 104.6 
53} 49.5 105. 5 62. 105. 0 
54] 50.4 106. 4 62. 105. 4 
55] 51.3 107.4 62. 105. 7 
56 | 52.3 108.3 63. 106.1 
57 | 53.2 109. 2 63. 106. 4 
58 | 54.1 110. 2 63. 106.8 
59 | 55.1 111.1 64. 107.2 
60 | 56.0 112.0 64. 107.5 

Dist. Dep. Dep. Lat. 

69° (111°, 249°, 291°). 

In Plane Sailing. Dist. Lat. 

Forconverting Dep. into Diff. Long. and Diff. Long. into Dep. Diff. 
Tn Middle Latitude Sailing. a eee i Long. Dep. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Salling. if. a ™ 

For multiplication of numbers by sines and by cosines, or N. NXCos. . 
solution of plane right-angled triangles. Hypote- Side Side 

nuse. Adj. Opp. 



281.9 | 108.2 
282.9 | 108.6 
283.8 | 108.9 
284.7 | 109.3]. 
285.7 | 109.7 
286.6 | 110.0 
287.5 | 110.4 
288.5 |110.7 
289.4 | 111.1 
290.3 | 111.5 
291.3 |111.8 
292.2 | 112.2 
293.1 | 112.5 
294.1 |112.9 
295.0 | 113.2 
295.9 | 113.6 
296.9 | 114.0 
297.8 |114.3 
298.7 

TABLE 3. 

Difference of Latitude and Departure for 21° (159°, 201°, 339°). 

338.0 | 129.7 
338.9 | 130.1 
339.8 | 130.4 

130.8 
131.2 
131.5 

393.0 | 150.9 
394.0 | 151.2 
394.9 | 151.6 
395.8 | 151.9 
396.8 | 152.3 
397.7 | 152.7 
398.6 | 153.0 
399.6 | 153.4 
400.5 | 153.7 
401.4 | 154.1 
402.4 | 154.5 
403.3 | 154.8 
404.2 | 155.2 
405.2 | 155.5 
406.1 | 155.9 
407.0 | 156.2 
408.0 | 156.6 
408.9 | 157.0 
409.8 | 157.3 
410.8 | 157.7 

299.7 
300.6 
301.5 
302.5 
303. 4 
304.3 
305.3 }117.2 
306.2 | 117.5 
307.1 |117.9 
308.1 | 118.3 
309.0 | 118.6 
309.9 | 119.0 
310.9 | 119.3 
311.8 |119.7 
312.7 |120.1 
313.7 | 120.4 
314.6 | 120.8 
315.6 {121.1 
316.5 | 121.5 
317.4 |121.8 
318.4 | 122.2 
319.3 | 122.6 
320.2 {122.9 
321.2 | 123.2 
322.1 | 123.6 
323.0 | 124.0 
324.0 | 124.4 
324.9 | 124.7 
325.8 | 125.1 
326.8 | 125.4 

367.8 | 141.2 
368.8 | 141.6 
369.7 | 141.9 
370.6 | 142.3 
371.6 | 142.6 
372.5 | 143.0 
373.4 | 143.3 
374.4 | 143.7 
375.3 | 144.1 
376.2 | 144.4 
377.1 | 144.8 
378.1 | 145.1 
379.0 | 145.5 
379.9 | 145.9 
380.9 | 146.2 
381.8 | 146.6 
382.8 | 146.9 

327.7 |125.8 
328.6 | 126.1 
329.6 | 126.5 

335.2 | 128.7 
336.1 | 129.0 

383.7 |147.3 
384.6 | 147.6 
385.6 | 148.0 
386.5 | 148.4 
387.4 | 148.7 
388.4 | 149.1 
389.3 | 149.4 
390.2 | 149.8 
391.2 | 150.2 
392.1 | 150.5 

Dep. 

411.7 | 158.0 
412.6 | 158.4 
413.6 | 158.8 
414.5 | 1659.1 
415.4 | 159.5 
416.4 | 159.8 
417.3 | 160.2 
418.2 | 160.5 
419.2 | 160.9 
420.1 | 161.3 
421.0 | 161.6 
422.0 | 162.0 
422.9 | 162.3 
423.8 | 162.7 
424.8 |163.1 
425.7 | 163.4 
426.6 | 163.8 
427.6 | 164.1 
428.5 | 164.5 

430.4 | 165.2 
431.3 | 165.6 
432.2 | 165.9 

436.9 |167.7 
437.8 | 168.1 
438.8 | 168.4 

439.7 [168.8] 531 | 495.7— 
440.6 | 169.1 
441.6 | 169.5 
442.5 | 169.9 
443.5 | 170.2 
444.4 | 170.6 
445.3 | 170.9 
446.3 |171.3 
447.2 |171.7 
448.1 | 172.0 

In Plane Sailing. 

For converting Dep.into Diff. Long. and Diff. Long.into De 
In Middle Latitude Soe ie HL Bs 

ey ep.into Dif’. Long.and Diff. Long.into Dep. 
ai iling. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 

Forconvertin; 
In Mercator 

N. NxXCos. 
Side 



Page 80] TABLE 3. 

Difference of Latitude and Departure for 22° (158°, 202, 338°). 

g 2 0 ® uo) 

RE 

DIRS) SOO? 

09 CO O> BO CO HA FH] 7.09 CO > BO GO OTA 7.09 

CSCOMDNMMD UP Ober H 

-| e 

CVOVor ote Le SES ES aaa FR po ee IBIS ESI Nok 

DUN S21? SUSUR ee] C9 C0 CORO RO I OS AHIAROMNOUNH|WROADNOMHATE 

OIA NY SSI AI NIN DNADD COCA ED RAEN Rata eNCN es 

Fo ROI ESE ICO Eh COS So BO IED Abb 
SLQQQOG/DOGOGOGOGO OO S)89)50'90/ 00/00} TST 919 SU USCS SH OS NO OES ie oes NNTDOOCOHMINNWROTIAIDWO OOOMNWWWH OD SCAWOUMH AD ROAWOMNARS 

be oo Ss con 

) 

DNNNNNDHRH HH HEHEHE HHH Eee eH eee 

SHE SSSSISARSS RK SSANAARESSA SO OIASRWWNHS|woIH AP wr S 

AIDDMDOOHK EH hw PRURMNINTDODODD OLN NWEOIANN DOOCOHMN WW HO ODIO DOOR FD] WW HH OLD DIM OO 

LO SS IED SA 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2: 
2 
2: 
2 
2 
2 
2 
2 
2! 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
44 
4 
4 
4 
4 
4 
5 
5 
5 
5! 
5: 
54. 
55. BORON A (SID SD 601/00) GOGO SST O31 3) 93] TU iH C2 0919) RIES) NO Ee | [bie Ses Seacoast sce Se erant TAH IURODNONH/TWRORNOTMHUB| OANOUHUIBROANWOMHATROANSO > Hee ee RR BB] BR SEESSSSBESEIRSSSSSSS cos CONnNwOTNtHTWOMG wo cnr 

o ® ? i= p 

68° (112°, 248°, 292°). 

In Plane Sailing. Dist. Lat. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. Diff. 
In Middle Latitude Sailing. Long. | Dep- 
For converting er into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. ; 

For multiplication of numbers by sines and by cosines, or ee | 
solution of plane right-angled triangles. Eines ean 



TABLE 3. 

Difference of Latitude and Departure for 22° (158°, 202°, 338°). 

Tn Plane Sailing. 
Forconverting Dep.into Diff. Long.and Dif’. Long.into Dep. 
In Middle Latitude Sailing. 

For converting Dep.into Diff. Long.and Diff. Long.into Dep. 
In Mereator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



TABLE 3. 

Difference of Latitude and Departure for 23° (157°, 203°, 337°). 

AAANIDOOOM DWH OID ~10 00 2 Ree ee 

PNP SUP OO BODO ES) 0 GOI OUR Oo bo EHS 

OO OTR NT 09 OT STOOD CO OUN OW RODN) OHOMDWO CR 709) OCH IW OOD OR 

0. 
0. 
1. 
1. 
2. 
2. 
2. 
3. 
3. 
3. 
4, 
4. 
5. 
5. 
5. 
6. 
6. 
7. 
7. 
7. 
8. 
8. 
9. 
9. 
9. 
0. 
0. 
0. 
1. 
1. 
2. 
2. 
2. 
3. 
3. 
4, 
4, 
4, 

SRO FA SSO. GOS 
HE CLOT? ST. 6] OF bO 6D OO 

PD SO O90 20D NUN OP) > SUI Fe 9 09 BO] BO BO EE SS DD OIG GO NENT NT D2 D9 SUSU Pes SHON NNEE SID DP DD DD DDD! HP HARARRARAADA! AAAARAAAMNIHM Nn goog or SSSRRR EES § (© Ott 169 6 OULD CO 

| In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 3 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



TABLE 3. [Page 68 
Difference of Latitude and Departure for 23° (157°, 203°, 337°). 

Plane Sailing. Dist. 
Forconverting Dep.into Diff. Long.and Dif’. Long.into Dep. | Diff. 
In Middle Latitude Sailing. Long. 

Forconverting Dep.into Diff. Long. and Diff. Long.into Dep. Diff. 
In Mercator Sailing. ay Long. 

For multiplication of numbers by sines and by cosines, or Ne Nx Cos. NxSin. 
solution of plane right-angled triangles. Hypote- Bide 



Page 64] TABLE 3. 

Difference of Latitude and Departure for 24° (156°, 204°, 336°). 
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66° (114°, 246°, 294°). 

Tn Plane Sailing. Dist. 
For converting Dep. into Diff. Long. and Diff. Long. into Dep. Diff. 
In Middle Latitude Sailing. Long. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. - Diff. | 
} In Mercator Sailing. Long. 

NxXCos. | NXSin. | 
| Tor multiplication of numbers by sines and by cosines, or 

; ; hy Hypote-| Side. Side solution of plane right-angied triangles. aE “Adj. Opp. 



TABLE 38. 

Difference of Latitude and Departure for 24° (156°, 204°, 336°). 

Lat. Dep. | Dist. 

384.6 | 171.2] 481 
385.5 | 171.6] 82 
386.4 | 172.0} 83 
387.3 |172.5] 84 
388.3 |172.9] 85 
389.2 |173.3] 86 
390.1 |173.7] 87 
391.0 |174.1] 88 
391.9 |174.5} 89 
392.8 | 174.9} 90 

393.7 | 175.3] 491 
394.7 |175.7] 92 
395.6 |176.1] 93 
396.5 |176.5] 94 
397.4 |176.9] 95 
398.3 |177.3] 96 
399.2 |177.7} 97 
400.1 | 178.2] 98 
401.0 |178.6} 99 
402.0 | 179. 0} 500 

402.9 |179.4]} 501 

403.8 |179.8] 02 
404.7 | 180.2] 03 
405.6 | 180.6] 04 
406:5 | 181.0} 05 
407.4 | 181.4] 06 
408.4 |181.8} 07 
409.3 | 182.2] 08 
410.2 |182.6} 09 
411.1 |183.0] 10 

412.0 | 183. 4] 511 
412.9 |183.8] 12 
413.8 | 184.3} 13 
414.7 | 184.7] 14 
415.7 |185.1] 15 
416.6 |185.5} 16 
417.5 | 185.9] 17 
418.4 | 186.3] 18 
419.3 |186.7] 19 
420.2 | 187.1] 20 

421. 1 187.5} 521 
422.1 |187.9] 22 
423.0 | 188.3} 23 
423.9 |188. 7] 24 
424.8 |189.1] 25 
425.7 | 189.5] 26 
426.6 | 189.9} 27 
427.5 {190.4} 28 
428.5 |190.8] 29 
429.4 |191.2} 30 

430.3 | 191.6} 531 
431.2 |192.0] 32 
432.1 | 192.4} 33 
433.0 | 192.8} 34 
433.9 | 193.2] 35 
434.8 | 193.6] 36 
435. 8 | 194.0] 37 
436.7 |194.4] 38 
437.6 |194.8} 39 
438.5 {195.2} 40 

Dist. Dep. Lat. }| Dist. | Dep. 

In Plane Sailing. 

For converting Dep.into Diff. Long. and Diff. Long.into Dep. 
In Middle Latitude Sailing. 

For converting Dep.into Dif’. Long.and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 

66806°—3S——5 

Diff. 
Long. 

NxSin. 
Hypote- 
nuse. 

Side 
Opp. 



Page 66] TABLE 3. 

Difference of Latitude and Departure for 25° (155°, 205°, 335°). 
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65° (115°, 245°, 2 

Tn Plane Sailing. Dist. 
For converting Dep. into Diff. Long. and Diff. Long. into Dep. Diff. 
In Middle Latitude Sailing. Long. 

For converting Dep.into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or N. Nx Oos. | NXSin. 
solution of plane right-angled triangles. Hiypote Bde es 



Difference of Latitude and Departure for 25° (155°, 205°, 335°). 

Lat. 

827. 2 
328. 0 
329. 0 
329. 9 
330. 8 
331. 7 
332. 6 
333. 5 
334. 4 
335. 3 

Dep. 

152. 6 
153. 0 
163. 4 
153. 8 
154. 3 
154. 7 
155. 1 
155. 5 
155. 9 
156. 4 

TABLE 3. [Page 67. 

Lat. 

490. 3 
491. 2 
492.1 
493. 0 
493. 9 
494.8 
495. 8 
496. 7 
497. 6 
498.5 

Dep. 

228.6 
229. 1 
229.5 
229. 9 
230. 3 
230. 7 
231. 2 
231. 6 
232.0 
232. 4 

336. 2 
337. 1 
338. 1 
339. 0 
339. 9 
340. 8 
341. 7 
342. 5 
343.5 
344, 4 
345. 3 
346. 2 
347. 1 
348. 0 
348. 9 
349. 8 
350. 7 
351. 6 
352. 6 
353. 5 

499. 4 
500. 3 
501. 2 
502. 1 
503. 0 
503. 9 
504. 8 
505. 7 
506. 6 
507.5 

232. 9 
233. 3 
233. 7 
234. 1 
234. 6 | 
235. 0 
235. 4 
235. 8 
236. 2 
236. 7 

508. 4 
509. 3 
510. 3 
511. 2 
512. 1 
513. 0 
513. 9 
514. 8 
515. 7 
516. 6 

237.1 
237.5 
237.9 
238. 4 
238. 8 
239. 2 
239. 6 
240. 0 
240.5 
240. 9 

304. 4 
355. 3 
356. 2 
357. 1 
358. 0 
358. 9 
359. 8 

362. 5 169. 0 

517.5 
518. 4 
519.3 
520. 2 
621.1 
522.0 
522. 9 
523. 8 
524. 8 
525. 7 

241.3 
241.7 
242. 2 
242. 6 
243. 0 
243. 4 
243.9 
244.3 
244.7 
245.1 

363. 4 
364. 3 
365. 2 
366. 1 
367. 1 
368. 0 
368. 9 
369. 8 
370. 7 
371. 6 
372.5 
373. 4 
374. 3 
375. 2 
376. 1 
377. 0 
377.9 
378. 8 
379. 7 
380. 6 

Dep. 

In Plane Sailing. 

For converting Dep.into Diff. Long.and Diff. Long.into Dep. 

169. 5 
169. 9 
170.3 
170. 7 
171.2 
171.6 
172.0 
172. 4 
172.9 
173.3 
173.7 
174.1 
174.5 
175. 0 
175. 4 
175. 8 
176. 2 
176. 7 
177.1 
177.5 

Lat. 

In Middle Latitude Sailing. 

526. 6 
527.5 
528. 4 
529. 3 
530. 2 
531.1 
532. 0 
532. 9 
533. 8 
534. 7 

245. 5 
246. 0 
246. 4 
246. 8 
247.2 
247.7 
248. 1 
248. 5 
248. 9 | 
249. 3 

In Mercator Sailing. 
) Forconverting Dep.into Dif’. Long.and Diff. Long.into Dep. 

| For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 

535. 6 
536. 5 
537. 4 
538. 3 
539. 3 
540. 2 
541.1 
542. 0 
542. 9 
543. 8 

Dep. 

249.8 
250. 2 
250. 6 
251.0 
251.5 
251.9 
252.3 
252. 7 
253. 1 
253. 6 

Lat. 



Page 68] TABLE 3. 
Difference of Latitude and Departure for 26° (154°, 206°, 334°). 

Lat. 

162. 7 
163.6 
164.5 
165. 4 
166.3 
167.2 
168.1 
169.0 
169.9 
170.8 
171.7 
172.6 
173.5 
174. 4 
175. 3 
176.2 
177.1 
178.0 
178.9 
179.8 
180. 7 
181.6 
182.5 
183.4 
184.3 
185. 2 
186. 1 
186. 9 
187.8 
188. 7 
189. 6 
190.5 
191.4 
192.3 
193, 2 
194.1 
195.0 
195.9 
196.8 
197.7 
198.6 
199.5 
200. 4 
201.3 
202. 2 
203. 1 
204. 0 
204. 9 
205. 8 
206. 7 
207.6 
208.5 
209. 4 
210.3 
211.2 
212.1 
213.0 
213.9 
214.8 
215.7 
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AD WOOO BS CoH OTE) SIO OO OF BD GOB OTOD} SICO OO 

bo ee SA is 

B 

AONNWOROTHNNOAWONOMYAT 

DOOM NWPOUIMDNDW OOHMNWHEOIRDNID OOMNWEUDNID COHN WKHUODND COOH NWWRUOD ITH 

COORMNWWHODNIW! O CLOTOLOICIOVOT HR PS PRR EPP NYE EH SSSSSRONNSARAT A Te ee oa a 2 GO) C OIRO) FE COICO OO TOT IO) RO SOOO UC | OS CTU COND OOOO 

Dep. 

In Plane Sailing. 

Forconyerting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

For converting AEN Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
i ight- i hb Hypote-| Side. solution of plane right-angled triangles. ton ‘Adj. 



TABLE 3. 

Difference of Latitude and Departure for 26° (154°, 206°, 334°), 

384.7 | 187.6 
385.6 | 188.1 
386.5 | 188.5 
387.4 | 188.9 
388.3 | 189.4 
389.2 | 189.8 
390.1 | 190.3 
391.0 | 190.7 
391.9 | 191.1 
392.8 | 191.6 
393.7 | 192.0 
394.6 | 192.4 
395.5 | 192.9 
396.4 | 193.3 
397.3 | 193.8 
398. 2 | 194.2 
399.1 
400.0 
400.9 
401.8 
402.7 
403.6 
404.5 

414.3 | 202.1 
415.2 | 202.5 
416.1 | 203.0 
417.0 | 203.4 
417.9 | 203.8 
418.8 | 204.3 
419.7 | 204.7 
420.6 | 205.2 
421.5 | 205.6 
422.4 | 206.0 
423.3 | 206.5 
424.2 | 206.9 
425.1 | 207.3 
426.0 | 207.8 
426.9 | 208.2 
427.8 | 208.7 
428.7 | 209.1 
429.6 | 209.5 
430.5 | 210.0 
431.4 | 210.4 

In Plane Sailing. 

Forconverting Dep.into Diff. Long.and Diff. Long.into Dep. 
In Middle Latitude Sailing. 

For converting Dep.into Dif’. Long.and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



Page 70] TABLE 3. 

Difference of Latitude and Departure for 27° (153°, 207°, 333°). 

i} = tie Dep. } Dist. 

54.9 | 181 : 82.2} 241 
82.6 
83.1 
83.5 
84.0 
84.4 
84.9 
85.4 
85.8 
86.3 
86.7 
87.2 
87.6 
88.1 
88.5 
89.0 
89.4 
89.9 
90.3 
90.8 
91.3 
OIL, 
92.2 
92.6 
93.1 
93.5 
94.0 
94.4 
94.9 
95.3 
95.8 
96.2 
96.7 
97.2 
97.6 
98.1 
98.5 
99.0 
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Lat. } Dist. 

). 

oO ® uo) 

In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or = : 

PeIstomon plane right-angled triangles. : Hypote-| Sido Side 
nuse. Adj. Opp. 



TABLE 3. 

Difference of Latitude and Departure for 27° (153°, 207°, 333°). 

Lat. 

428. 
429. 

> ie.) i) o 

bo a> bo 
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63° (117°, 243°, 297°). 

In Plane Sailing. 

For converting Dep. into Dif’. Long. and Diff. Long.into Dep. 
In Miadle Latitude Sailing. 

For converting Dep. into Diff. Long. and Diff. Long.into Dep. 
In Mereator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 
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Page 72] TABLE 3. 

Difference of Latitude and Departure for 28° (152°, 208°, 332°). 

~] < n a Lat. Dep. | Dist.| Lat. ral =) o 

1 0.9} 0.67 61) 53.9 106. 8 b 
2 1.8) 0.9} 62] 54.7 107.7 | 57.3 
3 2.6) 1.4] 63] 55.6 108.6 | 57.7 
4 3.5] 19] 64] 56.5 109.5 | 58. 
5 4.4] 2.3] 65] 57.4 110. 4 | 58. 
6 6.3] 2.8] 66] 58.3 111.3 | 59. 
7 6.2] 3.3] 67] 59.2 112.1 | 59. 
8 7.1) 3.8} 68] 60.0 113.0 | 60. 
9 7.9} 4.2] 69) 60.9 113.9 | 60. 

| dbo) 8.8] 4.7] 70) 61.8 114.8 | 61. 
11 O78 | S25 |G 27, 115.7 | 61. 
12} 10.6) 5.6] 72] 63.6 116.5 | 62. 
13} 11.5] 6.1 9 73] 64.5 117.4 | 62. 
14) 12.4] 6.6] 74) 65.3 118.3 | 62. 
15) 13.2] 7.0] 75 | 66.2 119. 2 | 63. 
165} Ta) oo a 67. 1 120.1 | 63. 
We) USO!) bO|)) 7 |) GEEO 121.0 | 64. 
18} 15.9] 85] 78) 68.9 121.8 | 64. 
LON LONSH ie SON | 290 | GONS 122.7 | 65. 
20) 17.7] 9.4} 80] 70.6 123.6 | 65. 
PAL || SURE EST CER) | SLT ASS 124.5 | 66. 
22) 19.4)10.3} 82} 72.4 125.4 | 66. 
23 | 20.3) 10.8] 83] 73.3 126.3 | 67. 
24} 21.2) 11.3] 84) 74.2 127.1 | 67. 
Hs) || SIL | able || Sid) eal 128.0 | 68. 
26} 23.0) 12.2} 86) 75.9 128.9 | 68. 
27 | 23.8) 12.7] 87} 76.8 129.8 | 69. 
28} 24.7) 13.17 88) 77.7 130.7 | 69. 
29} 25.6] 13.6] 89] 78.6 131.6 | 70. 
30} 26.5) 14.10 90] 79.5 132.4 | 70. 
31} 27.4) 14.6] 91} 80.3 133.3 | 70. 
32) 28.3] 15.0} 92] 81.2 134.2 | 71. 
33 | 29.1] 15.5} 93} 82.1 135.1 | 71. 
34} 30.0] 16.0] 94] 83.0 136.0 | 72. 
35 | 30.9 | 16.4] 95] 83.9 136.9 | 72. 
36 | 31.8] 16.9] 96] 84.8 137.7 | 73, 
37 | 32.7] 17.4] 97) 85.6 138.6 | 73. 
38 | 33.6] 17.8} 98} 86.5 139.5 | 74. 
39 | 34.4) 18.3] 99] 87.4 140. 4 | 74. 
40 | 35.3 | 18.8] 100 | 88.3 141.3 } 75. 
41} 36.2 | 19.2] 101 | 89.2 142.2 | 75. 
42| 37.1) 19.7] 02) 90.1 143.0 | 76. 
43 | 38.0] 20.2] 03] 90.9 143.9 | 76. 
44] 38.8 | 20.7} 04] 91.8 144.8 | 77. 
45 | 39.7] 21.1} 05) 92.7 45.7 | 77. 
46 | 40.6 | 21.6] 06] 93.6 146.6 | 77. 
47 | 41.5 | 22.1] O07 | 94.5 147.5 | 78. 
48 |} 42.4 | 22.5} 08] 95.4 148.3 | 78. 
49 | 43.3 | 23.0] 09] 96.2 149.2 | 79. 
50 | 44.1 | 23.5} 10] 97.1 150.1 | 79. 
51} 45.0] 23,9} 111] 98.0 151.0 | 80. 
52] 45.9] 24.4] 12] 98.9 151.9 | 80. 
53] 46.8 | 24.9} 13] 99.8 152.7 | 81. 
54] 47.7 | 25.4] 14 | 100.7 153.6 | 81. 
55 | 48.6 | 25.8} 15} 101.5 154.5 | 82. 
56] 49.4} 26.3} 16 | 102.4 155. 4 | 82. 
57 | 50.3 | 26.8} 17 | 103.3 156.3 | 83. 
58 | 51.2] 27.2} 18 | 104.2 157.2 | 83. 
59 | 52.1 | 27.7} 19] 105.1 158.0 | 84. 

b b b 84. 

In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



TABLE 38. 

Difference of Latitude and Departure for 28° (152°, 208°, 332°). 

ww oo aman SI OD OF 
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bo oo 09 OO 
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He co ow oo 

Be ee ooeo OUR Co bo 

Bee ooo soon “I 

THOBHANWATNW WW OPOROTOTH A PIN IN DWH ORONO ORN 

In Plane Sailing. 

For converting Dep.into Diff. Long. and Diff. Long.into Dep. 
In Middle Latitude Sailing. 

For converting Dep.into Diff. Long.and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or N. ENDCOS® 
solution of plane right-angled triangles. Hiypote, nee 



Page 74] TABLE 3. 
Difference of Latitude and Departure for 29° (151°, 209°, 331°). 

iS a is] o uo} 
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‘In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

Tor converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Salling. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



TABLE 38. 

Difference of Latitude and Departure for 29° (151°, 209°, 331°). 

In Plane Sailing. 

Forconverting Dep.into Diff. Long.and Diff. Long.into Dep. 
In Middle Latitude Sailing. 

Forconverting Dep.into Diff. Long.and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



Page 76] TABLE 3. 

Difference of Latitude and Departure for 30° (150°, 210°, 330°). 

=] = n ow Dep. | Dist. 

60.5 | 181 
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Lat. } Dist. 

60° (120°, 240°, 300°). 

In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. om Diff. 
In Mercator Sailing. Long. 

; "9 P N. NxCos. | NXSin. 
For multiplication of numbers by sines and by cosines, or S 

solution of plane right-angled triangles. Hypote-| Side Side 
nuse. Adj. Opp. 



TABLE 3. 

Difference of Latitude and Departure for 30° (150°, 210°, 330°). 

Dep. } Dist. 

240. 5] 541 

In Plane Sailing. 

For converting Dep.into Diff’. Long.and Diff. Long.into Dep. 
In Middle Latitude Sailing. 

Forconverting Dep.into Diff. Long.and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



Page 78 TABLE 3. 
Difference of Latitude and Departure for 31° (149°, 211°, 329°). 

Dep. [pee] Lat. | Dep. 

| 
155.1 | 93.2} 241 | 206.6 | 124.1 
156.0 ’ 42 | 207.4 | 124.6 
156.9 g 208.3 | 125.2 
157.7 é 209.1 | 125.7 
158.6 By |) 210.0 | 126.2 
159. 4 : 210.9 | 126.7 
160.3 : 211.7 | 127.2 
161.1 : 212.6 | 127.7 
162.0 i 213.4 | 128.2 
162.9 : 214.3 | 128.8 
163. 7 215.1 | 129.3 
164.6 | 98.9 216.0 | 129.8 
165.4 | 99.4 216.9 | 130.3 
166.3 | 99.9 217.7 | 130.8 
167.1 | 100. 4 218.6 | 131.3 
168. 0 | 100.9 219.4 | 131.8 
168.9 | 101.5 220.3 | 132.4 
169.7 | 102.0 221.1 | 132.9 
170.6 | 102.5 222.0 | 133.4 
171.4 |103.0 222.9 | 133.9 
172.3 | 103.5 223.7 | 134.4 
173.1 |104.0§ 62 | 224.6 | 134.9 
174.0 | 104.6 225.4 | 135.5 
174.9 | 105.1 226.3 | 136.0 
175.7 | 105.6 227.1 | 136.5 
176.6 | 106.1 228.0 | 137.0} 
177.4 | 106.6 228.9 | 137.5 
178.3 | 107.1 229.7 | 138.0 
179.1 | 107.6 230.6 | 138.5 
180.0 | 108. 2 231.4 | 139.1 | 
180.9 | 108.7 232.3 | 139.6 
181.7 | 109.2 233.1 | 140.1 
182.6 | 109.7 234.0 | 140.6 
183.4 | 110. 2 234.9 | 141.1 
184.3 | 110.7 235.7 | 141.6 
185.1 |111.2 236.6 | 142.2 
186.0 }111.8 237.4 | 142.7 
186.9 |112.3 238.3 | 143.2 
187.7 | 112.8 239.1 | 143.7 
188.6 | 113.3 240.0 | 144.2. 
189. 4 113.8 240.9 | 144.7 
190.3 | 114.3 241.7 | 145.2 
191.1 | 114.9 242.6 | 145.8 
192.0 | 115.4 243.4 | 146.3 
192.9 |115.9 244.3 | 146.8 
193. 7 : 245.1 | 147.3 
194.6 : 246.0 | 147.8 
195. 4 2 246.9 | 148.3 
196.3 A 247.7 | 148.8 
197.1 : 248.6 | 149.4 
198.0 L 249.4 | 149.9 
198.9 . 250.3 | 150. 4 
199.7 , 251.2 | 150.9 
200. 6 i 4 | 252.0 | 151. 4 
201. 4 : 252.9 | 151.9 
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| In Plane Sailing. 

Forconverting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

Por converting Dep.into Diff. Long. and Diff. Long. into Dep. . Diff | 
4 In Mercator Sailing. Long. 

Senate . A N. NxCos. | NXSin. For multiplication of numbors by sines and by cosines, or = 
solution of plane right-angled triangles. x Hypote-| Side Side 

nuse. Adj. Opp. 



TABLE 3. [Page '79 

Difference of Latitude and Departure for 31° (149°, 211°, 329°). 
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387 
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389. 
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393 

iB i 09 09 SSSoeSs 
ETS ot a co aes NO a nO ODE TCS FCS SCOT COT SSO 6 Sc 
SNWRAIDON/LWRAISCOCNWHATOCONWARRAIOCOSOINWRAITSCONWAIAUOSCONWAOT 

aN So i) oOo 

Hy Sse Tue oo hon 

ATOGOONWWPLANOGOONWKHEANOCSCNWHATOGOONWHANDOOCNHWKRANSCIONWERANOCONWRANCONWHOY 

or pa iss) iS 

In Plane Sailing. 

Forconverting Dep.into Diff. Long.and Dif’. Long.into Dep. 
In Middle Latitude Sailing. 

| For convening Dep Lo Da Long.and Diff. Long.into Dep. - Diff. 
In Mercator Sailing. Long. 

NxXCos. | NXSin. | 
Side Side j 
Adj. Opp. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



Page 80] TABLE 3. 

Difference of Latitude and Departure for 32° (148°, 212°, 328°). 

Dep. | Dist.| Lat. Dep. 

95.9] 241 | 204.4 | 127.7 
205.2 | 128.2 
206.1 | 128.8 
206.9 | 129.3 
207.8 | 129.8 
208.6 | 130.4 
209.5 | 130.9 
210.3 | 131.4 
211.2 | 131.9 
212.0 | 132.5 
212.9 | 133.0 
213.7 | 133.5 
214.6 | 134.1 
215.4 | 134.6 
216.3 | 135.1 
217.1 | 135.7 
217.9 | 136.2 
218.8 | 136.7 
219.6 | 137.2 
220.5 | 137.8 
221.3 | 138.3 
222.2 | 138.8 
223.0 | 139.4 
223.9 | 139.9 
224.7 | 140.4 
225.6 | 141.0 
226.4 | 141.5 
227.3 | 142.0 
228.1 | 142.5 

| 229.0 | 143.1 
229.8 | 143.6 
230.7 | 144.1 
231.5 | 144.7 
232.4 | 145.2 
233.2 | 145.7 
234.1 | 146.3 
234.9 | 146.8 
235.8 | 147.3 
236.6 | 147.8 
237.5 | 148.4 
238.3 | 148.9 
239.1 | 149.4 
240.0 | 150.0 
240.8 | 150.5 
241.7 | 151.0 
242.5 | 151.6 
243.4 | 152.1 
244.2 | 152.6 
245.1 | 153.1 
245.9 | 153.7 
246.8 | 154.2 
247.6 | 154.7 
248.5 | 155.3 
249.3 | 155.8 
250.2 | 156.3 
251.0 | 156.9 
251.9 | 157.4 
252.7 | 157.9 
253.6 | 158.4 
254, 4 | 159.0 
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Dep. Lat. § Dist. A ist. Dep. Lat. 

58° (122°, 238°, 302°). 

In Plane Sailing. Dist. 
Forconverting Dep. into Diff. Long. and Diff. Long. into Dep. Diff. 
In Middle Latitude Sailing. Long. 

Forconverting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or - 
solution of plane right-angled triangles. Ely pote 



TABLE 3. 

Difference of Latitude and Departure for 32° (148°, 212°, 328°). 

58° (122°, 238°, 302°). 

In Plane Sailing. Dist. 

For converting Dep. into Diff. Long. and Diff. Long.into Dep. Diff. 
In Middle Latitude Sailing. Long. 

For converting Dep.into Diff. Long. and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or N. Nx Cos. 
solution of plane right-angled triangles. Epote: mee 

66806°—38——6 



TABLE 3. 

Difference of Latitude and Departure for 33° (147°, 213°, 327°). 
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57° (128°, 237°, 303°). 

In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. Diff. 
In Middle Latitude Sailing. Long. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. Hypote- 

muse. 



TABLE 3. 

Difference of Latitude and Departure for 33° (147°, 213°, 327°). 
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In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long.into Dep. 
In Middie Latitude Sailing. 

For converting Dep. into Diff. Long. and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or N. NXxCos. NDEI 
solution of plane right-angled triangles. Hypote-| Side Side 

3 | muse. Adj. Opp. 



Page 84] TABLE 38. 

Difference of Latitude and Departure for 34° (146°, 214°, 326°). 
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il In Plane Sailing. 

} Forconverting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

For converting Depainta Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



TABLE 3. 

Difference of Latitude and Departure for 34° (146°, 214°, 326°). 
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56° (124°, 236°, 304°). 

In Plane Sailing. 

For converting Dep. into Diff. Pong: and Diff. Long. into Dep. Dif. 
In Middle Latitude Sailing Long. 

For converting Dep. into Diff. Long. and Diff. Long.into Dep. 
| In Mercator Sailing. 

} For multiplication of numbers by sines and by cosines, or N. 
solution of plane right-angled triangles. zLYDote: 



Page 86 TABLE 8. 

Difference of Latitude and Departure for 35° (145°, 215°, 325°). 

Lat. | Dep. | Dist. 3 . | Dist. : . | Dist. ; . | dist. | Lat. | Dep. 

197.4 | 188.2 
198.2 | 138.8 
199.1 | 189.4 
199.9 | 140.0 
200.7 | 140.5 
201.5 | 141.1 
202.3 | 141.7 
203.1 | 142.2 
204.0 | 142.8 
204.8 | 143.4 
205.6 | 144.0 
206.4 | 144.5 
207.2 | 145.1 
208.1 | 145.7 
208.9 | 146.3 
209.7 | 146.8 
210.5 | 147.4 
211.3 | 148.0 
212.2 | 148.6 
213.0 | 149.1 
213.8 | 149.7 
214.6 | 150.3 
215.4 | 150.9 } 
216.3 | 151.4 
217.1 | 152.0 
217.9 | 152.6 
218.7 | 153.1 
219.5 | 153.7 
220.4 | 154.3 
221.2 | 154.9 
222.0 | 155.4 
222.8 | 156.0 
223.6 | 156.6 
224.4 | 157.2 
225.3 | 157.7 
226.1 | 158.3 
226.9 | 158.9 
227.7 | 159.5 
228.5 | 160.0 
229.4 | 160.6 
230.2 | 161.2 
231.0 | 161.7 
231.8 | 162.3 
232.6 | 162.9 
233.5 | 163.5 
234.3 | 164.0 
235.1 | 164.6 
235.9 | 165.2 
236.7 | 165.8 
237.6 | 166.3 
238.4 | 166.9 
239.2 | 167.5 
240.0 | 168.1 
240.8 | 168.6 
241.6 | 169.2 
242.5 | 169.8 
243.3 | 170.4 
244,1 | 170.9 
244.9 | 171.5 
245.7 | 172.1 
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Dep. Lat. 

In Plane Sailing. Dist. Lat. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. Diff. 
Tn Middle Latitude Salling.” Eat Pa errors | eoeP: 
For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. w if. d s 

For multiplication of numbers by sines and by cosines, or N. ENIX Coss nS 
solution of plane right-angled triangles. Hypote-| Side Side 

nuse. Adj. Opp. 



TABLE 3. 

Difference of Latitude and Departure for 35° (145°, 215°, 325°). 
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In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long.into Dep. 
In Middle Latitude Sailing. io Gj 

| Forconverting Dep.into Diff. Long. and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 



Page 88] TABLE 3. 

Difference of Latitude and Departure for 36° (144°, 216°, 324°). 
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54° (126°, 234°, 306°). 

Tn Plane Sailing. "| Dist. 
For converting Dep. into Diff. Long. and Diff. Long. into Dep. Diff. 
In Middle Latitude Sailing. Long. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
h In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or N 
solution of plane right-angied triangles. Bypote; 



TABLE 3. 

Difference of Latitude and Departure for 36° (144°, 216°, 324°). 

Lat. 
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In Plane Sailing. 

For converting Dep. into Diff. pong: and Diff. Long.into Dep. 
In Middle Latitude Sailing 

For converting Dep.into Diff. Long. and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 

NxXCos. NxSin. 
Side 
Adj. 

Side 
Opp. 



Page 90] TABLE 8. 

Difference of Latitude and Departure for 37° (143°, 217°, 323°). 

Dep. | Dist. ; b | 5 b E Lat. Dep. } Dist. 

144.6 | 108. 9} 241 
145. 4 | 109. 42 
146. 2 | 110. 43 
146. 9 | 110. 44 
147.7 | 111. 45 
148.5 | 111. 
149. 3 | 112. 
150. 1 | 113. 
150. 9 | 113. 
151.7 | 114, 

152.5 | 114. 
153. 3 | 115. 
154. 1 | 116. 
154. 9 | 116. 
155. 7 | 117. 
156.5 | 118. 
157.3 | 118. 
158. 1 | 119. 
158. 9 | 119. 
159. 7 | 120. 

160. 121. 
161.3 | 121. 
162.1 | 122. 
162. 9 | 122. 
163. 7 | 123. 
164. 5 | 124, 
165. 3 | 124, 
166. 1 | 125. 
166. 9 | 125. 
167. 7 | 126. 

168.5 | 127. 
169. 3 | 127. 
170. 1 | 128. 
170. 9 | 128. 
171. 7 | 129. 
172.5 | 1380. 
173.3 | 180. 
174.1 | 131. 
174.9 | 131. 
175. 7 | 132, 

176.5 | 133. 
177.3 | 133. 
178.1 | 134. 
178.9 | 134. 
179.7 | 135. 
180. 5 | 136. 
181.3 | 136. 
182. 1 | 137. 
182. 9 | 137. 
183.7 | 188. 

184.5 | 139. 
185. 3 | 139. 
186.1 | 140. 
186.9 | 140. 
187.7 | 141. 
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532 (1272) 2332) 3072): 

In Plane Sailing. Dist. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. Diff. 
In Middle Latitude Sailing. Long. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. Diff. 
In Mercator Sailing. Long. 

Poe a A 5 < . | NXSin. 
For multiplication of numbers by sines and by cosines, or N INVAGOS zs 

solution’of plane right-angled triangles. Hynote; mee eee 



TABLE 3. 

Difference of Latitude and Departure for 37° (148°, 217°, 323°). 

“In Plane Sailing. 

Lat. Dep. { Dist. Lat. Dep. 

288.3 | 217.3] 421 | 336.2 nal 325. 6 
289.1 337.0 a) 326.2 
289.9 337.8 adh 326.8 
290.7 338. 6 .5 327.4 | 
291.5 339. 4 AG) 328.0 
292.3 340.2 bul 328. 6 f 
293.1 341.0 no) 329.2 } 
293.9 341.8 Bu 329.8 
294.7 342.6 5 330. 4 
295.5 343. 4 .3 331.0 

296.3 344. 2 pal 331.6 
297.1 345.0 of) 332.2 
297.9 345.8 pif 332.8 
298.7 346. 6 .5 333.4 
299.5 347.4 13 334.0 
300. 3 348.2 -L 334. 6 
301.1 249.0 9 335.2 
301.9 349.8 oll 335. 8 
302.7 350. 6 5 336. 4 
303.5 351.4 .3 337.0 

304. 3 352.2 bal 337.6 
305. 1 353.0 ng 338. 2 
305. 9 353.8 ol 338. 8 
306.7 354. 6 .5 339.4 
307.5 355. 4 .3 346.0 
308. 3 356. 2 sil 340. 6 
309. 1 357.0 a9 341.2 
309. 9 357.8 ue 341.8 
310.7 358. 6 .5 342.4 
311.5 359. 4 5G) 343.0 

312.3 360. 2 -L 343. 6 
313.1 361.0 pf) 344.2 
313.9 361.8 ba 344.8 
314.7 | 362.6 5 345.4 
315.5 363. 4 30) 346.0 
316.3 364. 2 nil 346. 6 
317.1 365.0 2.9 347.2 
317.9 365. 8 BU 347.8 
318.7 366. 6 5 348.5 
319.5 367.4 3) 349.1 
320.3 368. 2 pal 349.7 
321.1 369.0 "9 350.3 
321.9 369.8 od 350.9 
322.6 370.6 .5 351.5 
323.4 371.4 Bc) 352.1 
324.2 372.2 al! 352.7 
325.0 373.0 LY) 353.3 
325. 8 373.8 oul 353.9 
326.6 374.6 .5 354.5 
327.4 375. 4 .3 355.1 

328. 2 376.2 gal 355. 7 
329.0 377.0 a) 356.3 
329.8 377.8 Bo 356. 9 
330. 6 378. 6 A) 357.5 
331.4 379.4 .3 358.1 
332.2 380.2 bl 358.7 
333.0 380.9 bY) 359.3 
333. 8 381.7 429.7 359.9 
334. 6 382.5 430.5 360.5 
335.4 383.3 431.3 361.1 

Dep. Dep. Lat. | Dist.| Dep. Lat. 

For converting Dep. into Diff. Long. and Diff. Long.into Dep: 
In Middle Latitude Sailing. 

} Forconvertin into Diff. Long. and Diff. Long.into Dep. 
Sala. In Mercator Sai 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 
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Difference of Latitude and Departure for 38° (142°, 218°, 322°). 

Dep. } Dist. 

111.4] 241 

PSIG CICISIEH COM CIOS) 
FREER SOA Na ABW WMHS 

OWT TON ROB ODN RMOWNH CON! DOR MWONTOWAH| AON DORAN AO WN COLON DOR TSN OOWNROMON a 
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ADDON KR ADOWONOH WANTON EA DON ERROHWUNDOHWADONW EAD OWONOM WONTON PADONF OOF 

HOOWTH PON) DOR DH OOWNTH| PON DOR DOH OUD! WATHRONAORNHOOWNE RONDO 

ee) 

In Plane Sailing. 

For converting Dep: into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

) Tor converting alae Diff. Long. and Diff. Long. into Dep. Diff. 
} In Mercator Sailing. Long. 

| For multiplication of numbers by sines and by cosines, or = NXSin. 
solution of plane right-angled triangles. J ae GS 

b pp. 



TABLE 3. 

Difference of Latitude and Departure for 38° (142°, 218°, 322°). 

i) oO x 

wwrrwbrdbdsr oSeoUunoooe 

(sy) i= SI! 

ew ww G2 09 GH 09 0 SSSSssosg 
BN OCCUR OS 

52° (128°, 232°, 308°). 

In Plane Sailing. 

For converting Dep.into Dif’. Long.and Diff. Long.into Dep. 
In Middle Latitude Sailing. 

For converting Dep. into Diff. Long.and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 
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Difference of Latitude and Departure for 39° (141°, 219°, 321°). 

OCULOT OUST OUOV OT OT OT OT HE He HB 

PNIAAA POONA SSSON 

a 
DON PTORPWODWDONKRINOHWIWDONR AN 

8 
6 
3 
bal 
9 
ad 
4 
2 
.0 
8 
5 
3 
hal 
9 
otf 
74 
2 
0 
8 
5 
3 
elt 
9 
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4 
2 
.0 
8 
25 
3 
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9 
6 
4 
.2 
0 
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DOH WAIONW PE AOHWAION HAO! 

In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. @: f- Z a 

For converting RENO if. Long. and Diff. Long. into Dep. 
In Mercator Sailing. | 

For multiplication of numbers by sines and by cosines, or N. NXCos. 
solution of plane right-angled triangles. ey Doves ren 



TABLE 3. 

Difference of Latitude and Departure for 39° (141°, 219°, 321°). 

264.9 
265.6 
266. 2 
266.8 
267.5 

51° (129°, 231°, 309°). 

In Plane Sailing. 

For converting Dep.into Diff. Long. and Diff. Long.into Dep. Dif. 
In Middle Latitude Sailing. Long. 

For converting Dep. into Dif’. Long. and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 
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Difference of Latitude and Departure for 40° (140°, 220°, 320°). 

Dist.} Lat. Dep. Dist. | Lat. Dep. 

301 | 230. 6 232. 1 309. 2] 541 | 414. 4 | 347.7 
02 | 231.3 232. 7 309.8] 42 | 415.2 | 348.4 
03 | 232.1 233. 3 310.5] 43 | 416.0 | 349.0 
04 | 232.9 234. 0 311.1) 44 | 416.7 | 349.7 
05 | 233. 6 234. 6 311.84 45 | 417.5 | 350.3 
06 | 234. 4 235. 3 312.4] 46 | 418.3 | 351.0 
07 | 235. 2 235. 9 313.0] 47 | 419.0 | 351.6 
08 | 235. 9 236. 5 313.7] 48 | 419.8 | 352.2 
09 | 236. 7 237. 2 314.3] 49 | 420.6 | 352.9 
10 } 237.5 237. 8 315.0} 50 | 421.3 | 353.5 

311 | 238. 2 238. 5 . 6 422.1 | 354. 2 
12 | 239.0 2390 3 422.9 | 354.8 
13 | 239.8 239. 8 423.6 | 355.5 
14 | 240.5 240. 4 -5 424.4 | 356.1 
15 | 241.3 241.0 2 425. 2 | 356.7 
16 | 242.1 241.7 8 425.9 | 357. 4 
17 | 242.8 242. 3 Bt) 426.7 | 358. 0 
18 | 243.6 243. 0 . 1 427.5 | 358.7 
19 | 244. 4 243. 6 . 8 428. 2 | 359. 3 
20 | 245.1 244.3 .4 429.0 | 360. 0 

321 | 245.9 244.9 . 0 429.8 | 360. 6 
22 | 246. 7 245. 5 0 430.5 | 361. 2 
23 | 247. 4 246. 2 .3 431.3 | 361.9 
24 | 248. 2 246. 8 .0 432.0 | 362.5 
25 | 249.0 247.5 6 432.8 | 363.2 
26 | 249.7 248. 1 Bo) 433. 6 | 363.8 
27 | 250.5 248. 8 9 434.3 | 364.5 
28 | 251.3 249. 4 5 435. 1 | 365. 1 
29 | 252.0 250. 0 12 435.9 | 365. 7 
30. | 252. 8 250. 7 8 436.6 | 366: 4 

331 | 253. 6 251.3 a) 437.4 | 367.0 
32 | 254. 3 252. 0 . 1 438. 2 | 367.7 
33 | 255. 1 252. 6 . 8 438.9 | 368.3 
34 | 255. 9 253. 3 . 4 439.7 | 369.0 
35 | 256. 6 253. 9 .0 440.5 | 369.6 
36 | 257. 4 254. 5 S14 441.2 | 370.2 
37 | 258. 2 255. 2 3 442.0 | 370.9 
38 | 258. 9 250. 8 . 0 442.8 | 371.5 
39 | 259. 7 256. 5 . 6 443.5 | 372.2 
40 | 260.5 257. 1 2 444.3 | 372.8 

341 | 261. 2 257. 8 m9 445.1 | 373.5 
42 | 262.0 258. 4 5 445.8 | 374.1 
43 | 262.8 259. 0 2 446.6 | 374.7 
44 | 263.5 259. 7 Lg 447.4 | 375.4 
45 | 264.3 260. 3 .5 448.1 | 376.0 
46 | 265.1 261.0 dl 448.9 | 376.7 
47 | 265.8 261. 6 bu 449.7 | 377.3 
48 | 266.6 262. 3 . 4 450. 4 | 378.0 
49 | 267.3 262. 9 . 0 451. 2 | 378.6 
50 | 268. 1 263. 5 Wd 452. 0 | 379.2 

351 | 268. 9 264. 2 50) 452.7 | 379.9 
52 | 269. 6 264. 8 . 0 453.5 | 380.5 
53 | 270. 4 265. 5 . 6 454.3 | 381.2 
54 | 271.2 266. 1 12 455.0 | 381.8 
55 | 271.9 266. 8 ) 455. 8 | 382.5 
56 | 272.7 267. 4 5 456. 6 | 383. 1 
57 | 273.5 268. 0 2 457. 3 | 383.7 
58 | 274. 2 268. 7 . 8 458.1 | 384. 4 
59 | 275.0 269. 3 5 458. 9 | 385. 0 
60 | 275.8 270. 5 al 459. 6 | 385. 7 

Dist. | Dep. Dep. Lat. 

In Plane Sailing. 
| Forconverting Dep.into Diff. Long.and Diff. Long.into Dep. 
| In Middle Latitude Soe. uy 2 

For converting Dep.into Diff. Long. and Diff. Long.into Dep. 
In Mercator Sailing. uy ‘i uy ; zn 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 

66806°—38——_7 



Page 98] TABLE 3. 

Difference of Latitude and Departure for 41° (139°, 221°, 319°). 

ical t=) st Dist. | Lat. 

136. 6 
137.4 
138. 1 
138. 9 
139. 6 
140. 4 
141.1 
141.9 
142.6 
143. 4 
144.1 
144.9 
145.7 
146. 4 
147.2 
147.9 
148. 7 
149, 4 
150. 2 
150. 9 
151.7 
152.5 
153. 2 
154. 0 
154. 7 
155.5 
156. 2 
157.0 
157.7 
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1380. 
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32. 1 

132.8 
133.6 
134.3 
135. 1 
135. 8 
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BTOM EPROM EA OCH RADHWADH WADE WUMOWONDOWUNDON UNO UNION UTON BI NON ROR Re) S a 

Dep. | Lat. | Dist. 

, 229°, 311°). 

In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
Iu Middle Latitude Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or N. NXCos. 
solution of plane right-angled triangles. Hypote-| Side Side 

nuse. Adj. Opp. 



TABLE 3. 

Difference of Latitude and Departure for 41° (139°, 221°, 319°). 

AOWaOWNIS WTORNE POR BD] OH COON OO NW OO] 

(Je) part vee Ne) 

In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. Diff. 
In Mercator Sailing. Long. 

NxSi 
For multiplication of numbers by sines and by cosines, S a 

solution of plane right-angled triangles. 
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Difference of Latitude and Departure for 42° (138°, 222°, 318°). 

Dist.} Lat. Dep. =| . b ist. . b ist. . b Lat. Dep. 

179.1 } 161.3 
179.8 | 161.9 
180.6 | 162.6 
181.3 | 163.3 
182.1 | 163.9 
182.8 | 164.6 
183.6 | 165.3 
184.3 | 165.9 
185.0 | 166.6 
185.8 | 167.3 
186.5 | 168.0 
187.3 | 168.6 

169.3 
170.0 
170.6 } 
171.3 
172.0 
172.6 
173.3 
174.0 
174.6 
175.3 
176.0 
176.7 
177.3 
178.0 
178.7 
179.3 
180. 0 
180. 7 
181.3 
182.0 

| 182.7 
183. 3 
184.0 
184. 7 
185.3 
186. 0 
186.7 
187. 4 
188.0 
188. 7 
189. 4 
190. 0 
190. 7 
191.4 
192.0 
192. 7 
193. 4 
194.0 
194. 7 
195. 4 
196.1 
196. 7 
197.4 
198.1 
198. 7 | 
199. 4 
200. 1 
200. 7 
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Dep. Lat. ist. bs ist. i Lat. 

48° (132°, 228°, 312). 

i In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

For converting Pee por Ord) if. Long. and Diff. Long.into Dep. 
In Mercator Sailing. 

} For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 
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Difference of Latitude and Departure for 42° (138°, 222°, 318°). 

Dist. | Lat. Dep. | Dist. | Lat. Lat. Dep. |f 

801 | 223.7 | 201.4] 361 | 268.3 357.5 362.0) 
02 | 224.4 |} 202.1} 62 | 269.0 358. 2 362.7, 
03 | 225.2 | 202.7} 63 | 269.8 358.9 363.3. 
04 | 225.9 | 203.4] 64 | 270.5 359. 7 364.0 f 
05 | 226.7 | 204.1} 65 | 271. 360.4 364.7 
06 | 227.4 |204.8} 66 | 272. 361.2 365.3 | 
O07 | 228.1 | 205.4] 67 | 272. 361.9 366.0| 
08 | 228.9 | 206.1} 68 | 273. 362.7 366. 7; 
09 | 229.6 | 206.8] 69 | 274. 363.4 367.4} 
10 | 230.4 | 207.4) 70 | 275. 364.1 368.0! 

311 | 231.1 | 208.1] 371 | 275. 364.9 368.7) 
12 | 231.9 | 208.8] 72 | 276. 365. 6 369.4 
13 | 232.6 |209.4) 73 | 277. 366.4 370.0: 
14 | 233.3 |210.1] 74 | 277. 367.1 370.7, 
15 | 234.1 |210.8) 75 | 278. 367.9 371.4 
16 | 234.8 |211.4] 76 | 279. 368. 6 372.0 
17 | 235.6 |212.1] 77 | 280. 369.3 372. 7:1 
18 | 236.3 |212.8} 78 | 280. 370.1 373.4 | 
19 | 237.1 | 213.54 79 | 281. 370.8 374.0) 
20 | 237.8 | 214.1 282 371.6 374.7. 

321 | 238.5 | 214.8 283. 372.3 375.4: 
22 | 239.3 | 215.5 283. 373.1 376.1) 
23 | 240.0 | 216.1 284. 373.8 376.7: 
24 | 240.8 | 216.8 285. 374.5 377.4 
25 | 241.5 | 217.5 286. 375.3 378.1 
26 | 242.3 | 218.1 286. 376.0 378.7: 
27 | 243.0 | 218.8 287. 376.8 379.4 
28 | 243.8 | 219.5 288. 377.5 380.1: 
29 | 244.5 | 220.1 289. 378.3 380.7" 
30 | 245.2 | 220.8 289. 379.0 381.4: 

331 | 246.0 | 221.5 290. 379.7 382.1; 
32 | 246.7 | 222.2 291. 380.5 382.7 
33 | 247.5 | 222.8 292. 381.2 383. 4:} 
34 | 248.2 | 223.5 292. 382.0 384. 1! 
35 | 249.0 | 224.2 293. 382.7 384. 8] 
36 | 249.7 | 224.8 294. 383.5 385.4 
37 | 250.4 | 225.5 295. 384.2 386. 1’ 
38 | 251.2 | 226.2 295. 384.9 386.8 
39 | 251.9 | 226.8 296. 385.7 387.4. 
40 | 252.7 | 227.5 297. 386. 4 388. 1 

341 | 2538.4 | 228.2 298. 387.2 388. 8 | 
42 | 254.2 | 228.8 298. 387.9 389.4 
43 | 254.9 | 229.5 299. 388. 7 390.15} 
44 | 255.6 | 230.2 300. 389.4 390.8 
45 | 256.4 | 230.9 301. 390. 2 391.4. 
46 | 257.1 | 231.5 301. 390.9 392.1 
47 | 257.9 | 232.2 302. 391.6 392.8 
48 | 258.6 | 232.9 303. 392.4 393.4 
49 | 259.4 | 233.5 303. 393.1 394.1) 
50 | 260.1 | 234.2 304. 393.9 394.8 | 

351 | 260.8 | 234.9 305. 394.6 395.5° 
52 | 261.6 | 235.5 306. 395. 4 396.1 
53 | 262.3 | 236. 2 306. 396.1 396.8 
54 | 263.1 | 236.9 307. 396.8 397.5 
55 | 263.8 | 237.5 308. 397.6 398.1 
56 | 264.6 | 238.2 309. 398.3 398.8 | 
57 | 265.3 | 233.9 309. 399.1 399.5 
58 | 266.0 | 239.5} 18 | 310. 399.8 400.1. 
59 | 266.8 | 240.2] 19 | 311 400.6 400.8 
60 | 267.5 | 240.9} 20 | 312.1 401.3 401.5: 

Dist. | Dep. Lat. { Dist.| Dep. Dep. Lat. 

In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long.into Dep. 
In Middle Latitude Sailing. 

For converting Dep. into Diff. Long. and Diff. Long.into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 
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Difference of Latitude and Departure for 43° (187°, 223°, 317°), 

.| Lat. Dep. } Dist. at. Dep, | Dist. | Lat. Dep. | Dist. | Lat. Dep. 
1 
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88.5 ; 181 | 132.4 | 123. 
89.2 3. 39.1 | 124, 
90,0 iO. § f 33.8 | 124, 
90.7 | 84.6 34,6} 125. 
91.4 b 35,3 | 126, 
92.2 5. § 3 | 136.0] 126, 
92.9 1.6 36.8 | 127. 
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95.8 
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97.3 
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110.4 3. 
111.2 | 108. 155.0 
V1.9 | 104. 13 | 155.8 
112.6} 105. 4 | 156.5 
113.4 p 157.2 
114.1 | 106.4 158.0 
114.8 | 107.) 17 | 158.7 
115.6 : 159.4 
116.3 : 9 | 160.2 
117.0} 109.1 160.9 
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NTMON AOR SATE PNOWDIOWERS 

> Sj] Co a 
117.7 | 109. T | 161.6 
118.5 | 110. 162.4 
119.2} 111. 3 | 163.1 
119.9] 111. 163.8 
120.7 | 112. 164.6 
121.4 | 113. 165.3 
122.1] 113. 166.0 | 154, 
122.9 | 114. 166.7 | 155. 
123.61 115.3 | 29 | 167.5] 156. 
124.3] 115.9] 30 | 168.2| 156. 

=> 

125.1 | 116.6 } 231 | 168.9 | 157. 
125.8] 117. < 32 | 169.7 | 158. 
126.5 | 118. 33 | 170.4 | 158. 
127.3 | 118. ‘ 171.1 | 159. 
128.0] 119. ¢ 35 | 171.9) 160. 
128.7 | 120. 172.6} 161. 
129.4 | 120. 37 | 173.3 | 161. 
130.2 | 121. 38 | 174.1 | 162. 
130.9 .L] 389 | 174.8 | 163.0 
181.6 | 122. 175.5) 163.7 
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47° (183°, 227°, 318°). 

In Plane Sailing. 

~ Por converting Dep. into Diff, Long. and Diff. Long. into Dep. Diff. 
In Middle Latitude Salling. Long. 

In Mereator Salling. 

Wor multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles, ee 

pn 



TABLE 8. 

Difference of Latitude and Departure for 43° (137°, 223°, 317°). 
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44 | 324.7 

Lat. Dep. | Dist.| Lat. Dep. | Dist.| Lat. 

301 | 220.1} 205.3 | 361 | 264.0 | 246.2 | 421 | 307.9 | 287.1 }| 481 | 351.8 
02 | 220.9 | 206.0 62 | 264.8 | 246.9 22 | 308.6 | 287.8 82 | 352.5 
03 | 221.6] 206.6 63 | 265.5 | 247.6 23 | 309.4] 288.5 83 | 353.2 
04 | 222.3] 207.3 64 | 266.2 | 248.2 24 | 310.1} 289.2 84 | 354.0 

05 | 223.1 | 208.0 65 | 266.9 | 248.9 25 | 310.8] 289.8 85 | 354.7 
06 | 223.8 | 208.7 66 | 267.7 | 249.6 26 | 311.6 | 290.5 86 | 355.4 
07 | 224.5 | 209.4 67 | 268.4 | 250.3 27 | 312.3) 291.2 87 | 356.2 

08 | 225.3; 210.1 68 | 269.1 | 251.0 28 | 313.0 | 291.9 88 | 356.9 
09 | 226.0} 210.7 69 | 269.9 | 251.7 29 | 313.8] 292.6 89 | 357.6 
10 | 226.7 | 211.4 70 | 270.6 | 252.3 30 | 314.5] 293.3 90 | 358.4 

311 | 227.5) 212.1 | 371 | 271.3 | 253.0 | 4381 | 315.2 | 293.9 | 491 | 359.1 
12 | 228.2 | 212.8 72 | 272.1 | 253.7 32 | 315.9 | 294.6 92 | 359.8 
13 | 228.9} 213.5 73 | 272.8 | 254.4 33 | 316.7 | 295.3 93 | 360.6 
14 | 229.6) 214.1 74 | 273.5 | 255.1 34 | 317.4] 296.0 94 | 361.3 
15 | 230.4} 214.8 75 | 274.3 | 255.7 35 | 318.1 | 296.7 95 | 362.0 
16 | 231.1] 215.5 76 | 275.0 | 256.4 36 | 318.9 
17 | 231.8 | 216.2 77 | 275.7 | 257.1 37 | 319.6 
18 | 232.6} 216.9 78 | 276.5 | 257.8 38 | 320.3 
19 | 233.3) 217.6 79 | 277.2 | 258.5 39 | 321.1 

20 | 234.0) 218.2 80 | 277.9 | 259.2 40 | 321.8 

321 | 234.8] 218.9 | 381 | 278.6 | 259.8 | 441 | 322.5 

22 | 235.5| 219.6 82 | 279.4 | 260.5 42 | 323.3 
23 | 236.2 | 220.3 83 | 280.1 | 261.2 43 | 324.0 

9 
6 f : : ; 45 | 325.5 

26 | 238.4] 222.3] 86 | 282.3 | 263.3] 46 | 326.2 
27 | 239.2 | 223.0 § 87 | 283.0) 263.9 }| 47 | 326.9 
28 | 239.9] 223.7 | 88 | 283.8] 264.6 | 48 | 327.6 
29 | 240.6] 224.4 | 89 | 284.5) 265.3] 49 | 328.4 
80 | 241.3 | 225.1} 90 | 285.2 | 266.0 | 50 | 329.1 

331 | 242.1 | 225.7 } 391 | 286.0 | 266.7 | 451 | 329.9 
32 | 242.8| 226.4 | 92 | 286.7 | 267.3 | 52 | 330.6 
33 | 243.5] 227.1 | 93 | 287.4] 268.0} 53 | 331.3 
34 | 244.3 | 227.8] 94 | 288.2} 268.7 | 54 | 332.0 
35 | 245.0 | 228.5 | 95 | 288.9} 269.4 | 55 | 332.8 
36 | 245.7 | 229.2 | 96 | 289.6} 270.1} 56 | 333.5 
37 | 246.5 | 229.8} 97 | 290.3 | 270.8} 57 | 334.2 
88 | 247.2] 230.5 7 98 | 291.1} 271.4 | 58 | 335.0 
39 | 247.9) 231.2 | 99 | 291.8] 272.1] 59 | 335.7 
40 | 248.7 | 231.9 | 400 | 292.5] 272.8 | 60 | 336.4 

341 | 249.4| 232.6 | 401 | 293.3) 273.5 | 461 | 337.2 
42, | 250.1} 233.2 | 02 | 294.0] 274.2 | 62 | 337.9 
43 | 250.9 | 233.9 | 03 | 294.7 | 274.8 | 63 | 338.6 
44 | 251.6} 234.6} 04 | 295.5| 275.5 | 64 | 339.3 
45 | 252.3] 235.3 | 05 | 296.2 | 276.2 | 65 | 340.1 
46 | 253.0] 236.0 | 06 | 296.9| 276.9 | 66 | 340.8 
47 | 253.8] 236.7 | 07 | 297.7 | 277.6 | 67 | 341.5 
48 | 254.5] 237.3 | 08 | 298.4] 278.3 | 68 | 342.3 
49 | 255.2} 238.0} 09 | 299.1 | 278.9] 69 | 343.0 
50 | 256.0| 238.7 | 10 | 299.9] 279.6 | 70 | 343.7 

351 | 256.7 | 239.4 | 411 | 300.6 | 280.3 | 471 | 344.5 
52 | 257.4| 240.1} 12 | 301.3} 281.0] 72 | 345.2 
53 }258.2| 240.9% 13 | 302.0! 281.7 | 73 1345.9 
54 | 258.9| 241.4 | - 14 | 302.8| 282.3 | 74 | 346.7 
55 | 259.6| 242.1 | 15 | 303.5] 283.0 | 75 | 347.4 
56 | 260.4| 242.8 | 16 | 304.3| 283.7 | 76 | 348.1 
57 | 261.1] 243.5 | 17 | 305.0| 284.4 | 77 | 348.9 
58 | 261.8] 244.2 | 18 | 305.7) 285.1} 78 | 349.6 
59 | 262.6] 244.8 | 19 | 306.4} 285.8 | 79 | 350.3 
60 | 263.3 | 245.5 | 20 | 307.2| 286.4 | 80 | 351.0 

Dist. | Dep. Lat. { Dist. | Dep. Lat. | Dist. | Dep. 

In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

_For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

N. 

-Hypote= 
nuse. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 
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Difference of Latitude and Departure for 44° (136°, 224°, 316°). 

Lat. Dep. | Dist. . Dep. 5 q Dep. | Dist. Lat. | Dep. Dist. 

nS bo He 130. 2 | 125.7 
130.9 
131. 
132. 
133. 
133. 
134. 
135. 
136. 
136. 
137. 
138. 
138. 
139. 
140. 
141. 
141. 
142. 
148. 
143. 
144. 
145. 
146. 
146. 
147. 
148. 
148. 
149. 
150. 
151. 
151. 
152. 
153. 
153. 
154. 
155. 
156. 
156. 
157. 
158. 
159. 
159. 
160. 

7 NINN Pe OO 
ars 

DOO DAH OUP hoo doNy eS 

TOW RON TOM PINOWRAOWAON AWD PIOWRONWUOHODHE PTOWRD ONTO ENOWA| OW DONO RAT 

NENOWD) Or PNTON OC 

Beet 
NN POS O ONAN HAT WLW HS 

NETOWRADWE BRAN ON TOE RIO NW TY DH WRONWTINOW DOM RACWODH PION TOE EHOW UDMDOWNDON PAT 

or D2 D> D2 o> oOVee 

C a >t sie M8 

BTOW DON OOH PTOWDON TON! NOH RITOW DON! TLOHMENTORTOW DON TOE PNTOW DON TONAAOH 

WAROWRON TUDO HEH SNOW AONW UD HOUDHENIOWRADONTDHPNOWADIWRHON NOH PIO] WOON O10 

AONWAMDOW|ON PNOWAOM PIO WOO BPITONW TDI HWRONAINOWA ORM RNOW AOFM FH) NON OOH BOD 

PON KSTOWMDO EH PIOW OTOH HAN ONTDHWRONTTOWRAORBRIOW CIO RN ON CLOr) PQOb 

TOWRON DONDE PNIODWRAON OOH EPMOR WOW RD ON TIOHEPMTOW AION TION OOH BT a Sj on (=) 

Lat. 

In Plane Sailing. 

Forconverting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 
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Difference of Latitude and Departure for 44° (136°, 224°, 316°). 

Lat. 

dow Dd 

HSS 

iN 
to Si S co 

iss) 

NOVO 

(ss) t 

wow co HOT or or or CO OND S 

DNonmwnwwbd 

INS 

EP GIGNE 

wo DD 

yee 

joo lor Kor) NSGNSS 

OE BNTIOWOORM EIN ON OOH AO oOrblor 
2 G2 Oo 
DD HON 

bobs oO CO SS) loner) Nolice} 

SORE ive) (or) We} 

Now [9 <ie 2) we OO (Je) “I i=) 

\) 

oo our 
wo Pai = 

(Je) “I 
> 

\ 

bpp INS © <O 00 

DOW ONWOH PNOW DOWD ON UME RWOWRIONOMOH AVE AY CWARONW TOHRU OWRoNaowa 

AOE RNS WOOP ETON ODIHWRONUNOWR 

In Plane Sailing. ; 

For converting Dep.into Diff. Hong and Diff. Long.into Dep. 
In Middle Latitude Sailing 

Forconverting Dep.into Diff. Long. and Diff. Long.into Dep. 
Tn Mercator Sailing. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. Hypote: Side 

Adj. 
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ie] Me B B Es 

Difference of Latitude and Departure for 45° (135°, 225°, 315°). 

real =) 5 ral 2 ct Dep. 

CONDOR Ne 

ARE Dp bik 
Cote CUES COC, 
ERAT Ow oH 

TESORO SSCS ICONIC OU HS OO/RS) BO) EH RIDWRAON TAH RIONMON AN 
0] DOOD OOOO DO) 
8 SPIO POU FO SSO SI CIN SIDS 

AN OWRONUMOWD) © 

WHWOHWWWWNN Pwhwnwnhrbr TERPS ER SSO ON SS TAS 

Heid Bd oo Go G9 69 69 69 SE PN 

9 3 

BOON MOR ARIS WAONUNS 

RPTOWADON COR 

0. 
1. 
2. 
2. 
3. 
4. 
4. 
5. 
6. 
7. 
7. 
8. 
9. 
9. 
0. 
il. 
2. 
2. 
3. 
4. 
4. 
5. 
6. 
fe 
ite 
8. 
9. 
9. 
0. 
1. 
alg 
2. 
3. 
4. 
4, 
5. 
6. 
6. 
Me 
8. 
9. 
9: 
0. 
1. 
ats 
2. 
3. 
3. 
4., 
5. POWON TOE RIS) WAONUNTOWAONWCOHRTIOWADHARTIOWRAONOOH RAMON OOH AA 

ul 
1 
1 
1 
1 
1 
1 
1 
1 
u 
1 
1 
1 
1 
2 
2 
2 
2! 
2 
2: 
2: 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3: 
3 
3 
3 

BARBSSewwn BOS re SSSI CDOS RNOWMON OOH 

In Plane Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Middle Latitude Sailing. 

For converting Dep. into Diff. Long. and Diff. Long. into Dep. 
In Mercator Sailing. 

For multiplication of numbers by sines and by cosines, 
solution of plane right-angled triangles. 
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Difference of Latitude and Departure for 45° (135°, 225°, 315°). 

DOH RISOWRON| COP RWON OOH 

In Plane Sailing. 

For converting Dep. into Dif’. Long. and Diff. Long. into Dep. 
In Middle Latitude Sone: wy Y 2 

For converting Dep. into Diff. Long. and Diff. Long.into Dep. 
In Mercator Sailing. 

NxCos. | NxSin. 
Side Side 
Adj. Opp. 

For multiplication of numbers by sines and by cosines, or 
solution of plane right-angled triangles. 
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Conversion of Departure into Difference of Longitude. 

Middle Latitude 

Dep.| 4° 6° 8° 10° | 11° | 12° | 13° | 14° 15° 16° 17° 18° 19° | Dep. 

D. Lo.| D. Lo. | D. Lo. | D. Lo. | D. Lo.| D. Lo. | D. Lo.| D.Lo.| D.Lo. | D.Lo. | D.Lo. | D.Lo. | D. Lo. | 

1 1.0) 1.0} 1.0) 1.0) 1.0} 1.0) 1.0) 1.0 1.0 1.0 1.0 1.1 11 1 
2 250) 2.0) 250) 2:0) 250) 250) 26a 201 2.1 2.1 2.1 Zp Al 2.1 2 
3 a Or By Q) S$ Qi eka) Sh ay) Shall Bh aly Sh al 3. 1 3.1 3. 1 3. 2 3. 2 3 
4 4.0} 4.0) 40) 41) 41) 41) 41) 41 4.1 4.2 4.2 4.2 4.2 4 
5 RO E50) Or Gal) Ball) Syl) Soil) G2 5. 2 5.2 5. 2 5. 3 5. 3 5 
6 6.0) 6.0) 6.1) 6.1) 61) 61) 62) 6.2 6. 2 6. 2 6. 3 6. 3 6. 3 6 
a GO) 7) Gall ce PO SCA eA 7.2 7.3 7.3 7.4 7.4 7 
8 8.0) 80) 8&1) 8&1) 8&2) 82) 82) 8.2 8.3 8.3 8. 4 8.4 8.5 8 
9 9.0} 9.0) 9.1] 9.1) 9.2) 9.2) 9.2) 9.3 9.3 9. 4 9. 4 9.5 9.5 9 

10 | 10. 0} 10. 1] 10. 1} 10. 2] 10. 2} 10. 2} 10. 3} 10.3} 10.4) 10.4} 10.5) 10.5) 10.6} 10 

LL |S) | TT RR Ta YT) TS) PS) a as Gale Gs) a 
1122-|} 122, 1192, TM) eA IGA OH Te OA IPS ey TIP SE Ie a I 2 Ip Gt) I ay 1, GQ I a) 
13 | 13. 0] 13. 1) 13. 1) 13. 2] 13. 2) 13. 3) 13. 3) 18.4) 13.5) 13.5) 18.6} 13.7) 13.7) 138 
14 | 14.0) 14.1] 14.1} 14. 2] 14. 3] 14. 3] 14.4) 14.4) 14 5) 14.6] 14.6) 14.7) 14.8) 14 
15 | 15.0} 15. 1] 15. 1] 15. 2} 15. 3) 15. 3] 15. 4) 15.5) 15.5) 15.6) 15.7) 15.8) 15.9) 15 
16 | 16. 0] 16. 1] 16. 2} 16. 2} 16. 3] 16. 4] 16. 4] 16.5} 16.6) 16.6] 16.7) 16.8} 16.9) 16 
Wee |) a6 ©) eel) ee A ie S}) Tesi alee Aa) ale ie) eG) alee Ay ale Gy ee) US al’ 
18 | 18. 0] 18. 1] 18. 2} 18. 3) 18. 3] 18. 4) 18. 5) 18.6) 18.6) 18.7} 18.8) 18.9) 19.0) 18 
19 | 19. 0] 19. 1] 19. 2} 19. 3] 19. 4] 19. 4) 19. 5) 19.6) 19.7) 19.8} 19.9) 20.0} 20.1) 19 
20 } 20. 0} 20. 1) 20. 2] 20. 3] 20. 4) 20. 4) 20. 5} 20.6] 20.7) 20.8) 20.9) 21.0) 21.2) 20 

21 Diet DE DD OTS DPA OTR DTG | DENG 17 eS | | 
22) 22) 122) 12222] 22013] 2254/2965] 22) 622.07) 2258) 9225 91 2350) 2385 ll 23naleeee 
23 | 23. 1] 23. 1| 23. 2] 23. 4] 23. 4) 23. 5) 23. 6] 23. 7) 23.8) 24.0) 24.1) 24.2) 24.3) 23 
24 | 24.1) 24.1) 24. 2) 24. 4) 24. 4) 24.5) 24. 6] 24.7) 24.8) 25.0) 25.1) 25.2) 25.4) 24 
25 | 25.1] 25. 1] 25. 2} 25. 4) 25. 5) 25. 6) 25. 7) 25. 8) 25.9) 26.0] 26.1) 26.3} 26.4) 25 
26 | 26. 1] 26. 1] 26. 3) 26. 4] 26. 5) 26. 6] 26. 7} 26.8) 26.9) 27.1) 27.2] 27.3) 27.5} 26 
27 | 27. 1) 27. 1| 27. 3) 27. 4] 27. 5| 27. 6) 27. 7) 27.8) 28.0} 28.1) 28.2) 28.4) 28.6) 27 
28 | 28. 1] 28. 2| 28. 3] 28. 4] 28. 5) 28. 6] 28. 7] 28.9] 29.0) 29.2) 29.3] 29.4) 29.6] 28 
29 | 29. 1] 29. 2} 29. 3] 29. 4] 29. 5} 29. 6] 29. 8) 29.9] 30.0) 30.2} 30.3) 30.5) 30.7) 29 f 
30 | 30. 1] 30. 2} 30. 3) 30. 5] 30. 6} 80. 7| 30. 8) 30.9] 31.1) 31.2) 31.4) 31.5) 31.7) 30 

81 | 30 1/81) 2) 31. 3) 35) 81. 6! 81. 7) 31. 8) 31. 9) 32) 1) 932.2) 3254) 3256/9 93258) 383i 
82 | 32. 1] 32. 2} 32. 3] 32. 5] 32. 6) 32. 7) 32. 8] 33.0] 33.1) 33.3] 33.4) 33.6) 33.8] 32 
33 | 33. 1] 33. 2} 33. 3! 33. 5) 33. 6] 33. 7] 33. 9} 34.0} 34.2) 34.3] 34.5) 34.7) 34.9) 33 
84 | 34. 1] 34. 2} 34. 3] 34. 5] 34. 6) 34. 8) 34.9) 35.0] 35.2) 35.4] 35.6) 35.7) 36.0) 34 
835 | 35. 1] 35. 2} 35. 3] 35. 5) 35. 7) 35. 8} 35. 9] 86.1] 36.2) 36.4] 36.6) 36.8) 37.0] 35] 
36 | 36. 1] 36. 2| 36. 4] 36. 6] 36. 7) 36. 8] 36. 9] 37.1] 37.3] 37.5) 37.6) 37.9) 38.1) 36 
37 | 37. 1] 37. 2| 37. 4! 37. 6| 37. 7| 37. 8] 38.0) 38.1] 38 3] 38.5) 38.7] 38.9] 39.1] 37 
38 | 38. 1] 38. 2] 38. 4] 38. 6] 38. 7] 38. 8] 39. 0] 39.2) 39.3] 39.5) 39.7) 40.0} 40.2) 38 
39 | 39. 1] 39. 2} 39. 4| 39. 6] 39. 7] 39. 9} 40. 0) 40.2) 40.4) 40.6} 40.8) 41.0} 41.2) 39 
40 | 40. 1] 40. 2} 40. 4] 40. 6} 40. 7] 40. 9] 41. 1] 41.2] 41.4) 41.6) 41.8) 42.1) 42.3) 40 

41 | 41. 1| 41. 2) 41. 4) 41. 6] 41. 8] 41. 9) 42.1) 42.3) 42.4) 42.7) 42.9) 43.1) 43.4) 41 
42 | 42. 1| 42. 2] 42. 4] 42. 6] 42. 8] 42. 9) 43. 1] 438.3] 43.5) 48.7) 43.9) 44.2) 44.4) 42 
43 | 43. 1] 43. 2| 43. 4] 43. 7] 48. 8] 44. 0] 44.1] 44.3] 44.5) 44.7) 45.0] 45.2) 45.5) 43 
44 | 44. 1| 44. 2] 44. 4] 44. 7] 44. 8) 45. 0] 45. 2] 45. 3] 45.6] 45.8) 46.0] 46.3) 46.5) 44 
45 | 45. 1| 45. 2| 45. 4] 45. 7] 45. 8] 46. 0] 46. 2] 46.4] 46.6) 46.8) 47.1] 47.3) 47.6) 45 
46 | 46. 1| 46. 3] 46. 5| 46. 7] 46. 9] 47. 0] 47. 2) 47.4) 47.6] 47.9) 48.1) 48.4) 48.7) 46 
47 | 47. 1| 47. 3) 47. 5| 47. 7] 47. 9] 48. 1] 48. 2] 48.4] 48.7] 48.9) 49.1] 49.4) 49.7) 47 
48 | 48. 1] 48. 3] 48. 5} 48. 7] 48. 9] 49. 1] 49.3) 49.5} 49.7) 49.9) 50.2) 50.5} 50.8) 48 
49 | 49. 1] 49. 3] 49. 5} 49. 8] 49. 9] 50. 1] 50. 3) 50.5} 50.7) 51.0) 51.2) 51.5) 51.8) 49 
50 | 50. 1] 50. 3] 50. 5} 50. 8) 50. 9} 51. 1] 51. 3) 51.5} 51.8) 52.0) 52.3) 52.6) 52.9) 50 

51 | 51. 1] 51. 3) 51. 5) 51. 8] 52. 0] 52. 1] 52.3) 52.6) 52.8) 53.1) 53.3) 53.6) 53.9) 51 
52 | 52. 1] 52. 3] 52. 5} 52. 8] 53. 0] 53. 2) 53.4) 58.6) 53.8) 54.1) 54.4) 54.7) 55.0) 52 
53 | 53. 1] 53. 3] 53. 5] 53. 8] 54. 0] 54. 2) 54. 4) 54.6) 54.9) 55.1) 55.4) 55.7) 56.1) 53 
54 | 54. 1] 54. 3] 54. 5] 54. 8] 55.0] 55. 2) 55.4) 55.7] 55.9) 56.2) 56.5) 56.8) 57.1) 54 
55 | 55. 1] 55. 3] 55. 5] 55. 8] 56. 0] 56.2) 56. 4) 56.7) 56.9) 57.2) 57.5) 57.8] 58.2) 55 
56 | 56. 1] 56. 3] 56. 6] 56. 9| 57. 1] 57. 2) 57. 5) 57.7) 58.0] 58.3) 58.6) 58.9] 59.2) 56 
57 | 57. 1] 57. 3] 57. 6] 57. 9] 58.1] 58. 3) 58.5) 58.7; 59.0) 59.3) 59.6) 59.9) 60.3) 57 
58 | 58. 1] 58. 3] 58. 6] 58. 9] 59. 1] 59. 3] 59. 5} 59.8} 60.0} 60.3] 60.7) 61.0) 61.3] 58 
59 | 59. 1] 59. 3] 59. 6] 59. 9] 60. 1] 60. 3] 60. 6] 60.8] 61.1) 61.4) 61.7) 62.0] 62.4) 59 
60 | 60. 1] 60. 3| 60. 6} 60. 9} 61. 1] 61. 3] 61. 6] 61.8) 62.1) 62.4) 62.7) 63.1) 63.5) 60 



TABLE 4. [Page 109 

Conversion of Departure into Difference of Longitude. 

Middle Latitude. 

PAND | PATO TW BPP |) PEP PPO BES We PTRO  POW Ps30 29° 30° 31° 32° | Dep. 

D. Lo. | D. Lo. | D. Lo. | D. Lo. | D. Lo. | D. Lo. | D. Lo. | D. Lo.| D. Lo. | D. Lo. | D. Lo. | D. Lo. | D. Lo. 

1 Tay) ay) ae Ne ay) al a ale ayy al ay al al li 1.1 1.2 1.2 1.2 1 
2 2 QT 2825 Qe 252) 2521) 3252522 2.3 2.3 2.3 2.3 2. 4 2 
3 3.2) 3.2) 3.2) 3.3) 3.3) 3.3) 3.3) 3.4) 3.4] 3.4 3.5 3.5 3.5 3 
4 4.3} 4.3) 4.3) 4.3) 4.4, 4.4) 4.5) 4.5 4.5 4.6 4.6 4.7 4.7 4 
5 5.3) 5.4] 5.4] 5.4) 5.5) 5.5) 5.6) 5.6) 5.7) 5.7) 5.8) 5.8 5.9] 5 
6 6.4) 6.4) 6.5) 6.5) 6.6) 6.6) 6.7) 67) 68) 69) 69 GO| wi 6 
"i 7.4, 7.5) 7.5) 7.6) 7.7) 7.7] 7.8) 7.9) 7.9) 8&0) 8&1 8. 2 8.3 7 
8 8.5} 8.6] 86) 8 7} 8&8 8&8) 89) 9.0) 9<.1 9.1 9. 2 9.3) 9.41 8 
9 9.6} 9.6] 9.7) 9.8) 9.9} 9.9] 10.0) 10.1} 10.2) 10.3] 10.4) 10.5) 10.6 9 

10. 6] 10. 7) 10. 8} 10. 9} 10. 9) 11. 0} 11. 1) 11.2) 11.3) 11.4) 11.5) 11.7) 11.8] 10 

11. 7) 11. 8} 11. 9) 12.0} 12.0) 12. 1] 12. 2) 12.3) 12.5) 12.6) 12.7) 12.8) 13.0) 11 
12. 8) 12. 9} 12. 9) 13. 0] 13. 1) 13. 2} 13. 4) 13.5} 13.6} 13.7) 13.9) 14.0) 14.2) 12 
13. 8} 13. 9} 14.0) 14. 1) 14. 2) 14. 3] 14. 5) 14.6} 14.7) 14.9) 15.0) 15.2) 15.3) 13 
14. 9) 15. 0} 15. 1) 15. 2) 15. 3) 15. 4) 15. 6) 15.7} 15.9) 16.0) 16.2) 16.3) 16.5) 14 
16. 0} 16. 1] 16. 2} 16. 3) 16. 4) 16. 6] 16.7) 16.8) 17.0) 17.1) 17.3) 17.5) 17.7) 15 | 
17. 0} 17. 1) 17. 3) 17. 4) 17. 5) 17. 7) 17.8) 38.0) 18.1) 18.3) 18.5] 18.7) 18.9) 16 
18. 1) 18. 2} 18. 3) 18. 5} 18. 6) 18. 8} 18.9) 19.1} 19.3} 19.4) 19.6) 19.8) 20.0) 17 
19. 2} 19. 3} 19. 4; 19. 6} 19. 7) 19. 9} 20. 0] 20. 2} 20.4) 20.6) 20.8) 21.0) 21.2) 18 
20. 2) 20. 4) 20. 5} 20. 6) 20. 8) 21.0) 21.1) 21.3) 21.5) 21.7) 21.9] 22.2) 22.4) 19 
21. 3) 21. 4) 21. 6) 21. 7) 21. 9) 22. 1) 22.3) 22.5) 22.7) 22.9) 23.1] 23.3) 23.6] 20 

22. 3) 22. 5) 22. 7) 22. 8] 23. 0] 23. 2) 23. 4) 23.6) 23.8] 24.0) 24.2) 24.5) 24.81 aT 
23. 4| 23. 6) 28. 7) 23. 9] 24. 1] 24. 3) 24. 5) 24.7) 24.9] 25.2) 25.4) 25.7] 25.9) 22 
24. 5| 24. 6) 24. 8} 25. 0) 25. 2) 25. 4) 25. 6] 25.8) 26.0) 26.3) 26.6) 26.8] 27.1] 23 
25. 5) 25. 7| 25. 9} 26. 1| 26. 3] 26. 5] 26. 7] 26.9] 27.2) 27.4] 27.7) 28.0] 28.3] 24 
26. 6] 26. 8} 26. 9] 27. 2} 27. 4) 27. 6} 27. 8] 28.0} 28.3) 28.6) 28.9] 29.2) 29.5) 25 
27. 7| 27. 8} 28.0] 28. 2} 28. 5] 28. 7) 28. 9} 29.1) 29.4! 29.7) 30.0} 30.3) 30.7] 26 
28. 7| 28. 9] 29. 1) 29. 3] 29. 6] 29. 8) 30. 0} 30.3) 30.6] 30.9) 31.2) 31.5] 31.8] 27 
29. 8} 30. 0} 30. 2} 30. 4] 30. 6] 30. 9] 31. 2) 31.4) 31.7) 32.0) 32.3] 32.7) 33.0] 28 
30. 9} 31. 1} 31. 3] 31. 5) 31. 7] 32. 0} 32. 3) 32.5) 32.8) 33.2] 33.5) 33.8] 34.2) 29 
31. 9} 32. 1) 32. 4] 32. 6} 32. 8] 33. 1] 33.4] 33.7) 34.0) 34.3] 34.6) 35.0] 35.41 30 

33. 0) 33. 2| 33. 4) 33. 7] 33. 9) 34. 2) 34. 5) 34.8) 35.1) 35.4] 35.8] 36.2! 36.6] 31 
34. 1) 34. 3] 34. 5] 34. 8) 35. 1] 35. 3] 35. 6] 35.9) 36.2) 36.6] 37.0) 37.3) 37.7) 32 
35. 1] 35. 3] 35. 6] 35. 9] 36. 2} 36. 4] 36. 7] 37.0} 37.4) 37.7] 38.1! 38.5) 38.9] 33 
36. 2] 36. 4] 36. 7] 36. 9] 37. 3] 37. 5) 37. 8} 38.1] 38.5) 38.9] 39.3! 39.7] 40.1] 34 
37. 2| 37. 5] 37. 7) 38. 0} 38. 4] 38. 6} 38. 9] 39.2} 39.6) 40.0] 40.4! 40.8] 41.3] 35 
38. 3} 38. 6] 38. 8} 39. 1] 39. 5} 39. 7) 40. 1] 40.4) 40.8) 41.2) 41.6) 42.0] 42.5) 36 
39. 4) 39. 6] 39. 9} 40. 2) 40. 6} 40. 8) 41. 2} 41.5) 41.9) 42.3) 42.7) 43.2] 43.6) 37 
40. 4| 40. 7| 41. 0} 41. 3) 41. 7) 41. 9) 42. 3] 42.6) 43.0) 438.4) 48.9) 44.3] 44.8) 38 
41. 5| 41. 8} 42. 1) 42. 4) 42. 8) 43. 0] 43. 4) 43.8) 44.2) 44.6) 45.0] 45.5) 46.0] 39 
42. 6} 42. 8] 43. 1) 43. 5) 43. 8) 44. 1] 44. 5] 44.9) 45.3) 45.7) 46.2) 46.7) 47.2) 40 

43. 6| 43. 9) 44. 2) 44. 5) 44. 9] 45. 2) 45. 6} 46.0) 46.4) 46.9) 47.3) 47.8) 48.3) 41 
44. 7) 45. 0) 45. 3) 45. 6} 46. 0} 46. 3) 46. 7) 47.1} 47.6) 48.0] 48.5} 49.0) 49.5) 42 
45. 8| 46. 1] 46. 4] 46. 7] 47. 1] 47. 4) 47. 8] 48.3) 48. 7| 49.2} 49.7) 50.2) 50.7] 43 
46. 8] 47. 1) 47. 5} 47. 8] 48. 2) 48. 5) 49.0] 49.4) 49.8) 50.3] 50.8) 51.3) 51.9) 44 
47. 9| 48. 2] 48. 5) 48. 9] 49. 3) 49. 7) 50.1) 50.5) 51.0) 51.5) 52.0) 52.5) 53.1) 45 
49. 0} 49. 3} 49. 6) 50. 0) 50. 4) 50. 8} 51. 2) 51.6} 52.1) 52.6) 53.1] 53.7) 54.2) 46 
50. 0} 50. 3) 50. 7} 51. 1) 51. 4] 51. 9} 52. 3) 52.7) 53.2) 53.7) 54.3) 54.8) 55.4] 47 
51. 1) 51. 4) 51. 8} 52. 1) 52. 5) 52. 9) 53.4) 53.9) 54.4) 54.9) 55.4! 56.0) 56.6] 48 
52. 1} 52. 5) 52. 8} 53. 2) 53. 6] 54. 0} 54. 5) 55.0} 55.5} 56.0} 56.6) 57.2) 57.8] 49 
53. 2) 53. 6} 53. 9) 54. 3) 54. 7) 55. 2) 55. 6) 56.1) 56.6) 57.2) 57.7) 58.3] 59.0] 50 

54. 3} 54. 6) 55. 0} 55. 4) 55. 8] 56. 3] 56. 7) 57.2) 57.8) 58.3] 58.9) 59.5) 60.1) 51 
55. 3} 55. 7) 56. 1] 56. 5) 56. 9] 57. 4) 57. 9) 58.4] 58.9) 59.5) 60.0) 60.7} 61.3] 52 
56. 4] 56. 8) 57. 2} 57. 6) 58. 0) 58. 5} 59. 0} 59. 5} 60.0) 60.6] 61.2) 61.8) 62.5) 53 
57. 5) 57. 8} 58. 2) 58. 7) 59. 1] 59. 6] 60. 1} 60.6} 61.2) 61.8) 62.4) 63.0) 63.7) 54 
58. 5} 58. 9) 59. 3] 59. 8) 60. 2] 60. 7) 61. 2) 61. 7] 62.3) 62.9) 63.5) 64.2! 64.9) 55 | 
59. 6} 60. 0} 60. 4! 60. 8} 61. 3] 61. 8} 62. 3) 62.9} 63.4) 64.0] 64.7) 65.3] 66.0] 56 
60. 7] 61. 1] 61. 5] 61. 9} 62. 4} 62. 9] 63. 4] 64.0} 64.6) 65.2! 65.8] 66.5) 67.2] 57 
61. 7| 62. 1} 62. 6) 63. 0} 63. 5| 64. 0) 64. 5) 65.1) 65.7} 66.3) 67.0) 67.7) 68.4] 58 
62. 8} 63. 2) 63. 6] 64. 1] 64. 6] 65. 1} 65. 6) 66.2) 66.8) 67.5) 68.1) 68.8] 69.6] 59 
63. 9} 64. 3} 64. 7] 65. 2] 65. 7} 66. 2] 66. 8) 67.3) 68.0} 68.6) 69.3] 70.0} 70.8] 60 



Page 110] TABLE 4. 

Conversion of Departure into Difference of Longitude. 

Middle Latitude. 

— 
, | Dep.| 33° | 34° | 35° | 36° | 37° | 38° | 39° |39°307 40° 30’| 41° |41°30’| Dep. 

D. Lo. | D. Lo. | D. Lo. | D. Lo. | D. Lo. | D. Lo. - Lo. | D. Lo. | D. Lo. | D. Lo. o is oS 2 

SOON RW LY 

PNONOWHONONWHONWEONOINODMDRAERNODWDABINOWDRMAENONATWIHONMWHONWIHOMRNOWDOHN 

COON WHR OCONOORWNR 

.2 
4 
. 6 
8 
0 
2 
3 
5 

bo 
> 9) 
hdl 
3 
. 
bo 
o® 
el 
. 3 
5 
. 6 

5. 8 
. 0 
. 2 
Al a 
. 6 
. 8 
.0 
. 2 
. 4 
. 6 
. 8 
.0 
. 2 
. 3 
. 5 
otf 
9 
Al 
3 
. 5 
oh 
. 9 
ba 
.3 
an) 
ba 
.8 
. O 
2 
. 4 
. 6 
. 8 
. O 
2 
4 
5. 6 
tl 
. 0 
. 2 
. 4 
a8) TG Sakic ms ied Gres S NCa NO ts cme ce Ro Sed ON ied] TROT Siem IO NOs cuca SaaS Oaas OCIS SE AO CE Nes AN SSI i Gera ION tI Oi OTS SI I cates ena perce ss et ous FODDER OMDPH OO PH ODWHWORAWIHWRAWHWORDWEHWAWEWORDWHAMWIOWDUWOWOUWOWUIWOMMUWOMMD RS ee rica Te IST Sues (ESS GTR tee cS CEST TST mm ees Re SES TE VESPER SOc licencia Oe ken ao Taal aC eaIOS eI Oca eae eyeafel eacncoe nest Acoees DAVOAWOMTH HI OAWOAWONEMIOHAWONHHONNIOSAWVOSONRHOTVCARHOUNOGAWONRODRNOOY WON RH WUNOAWONKONRH OOINOAWONER HE DOINOONOAWONE MOUNODWOUE ETRE OUNODD ODWORWON HHO MHOMHOUNC IOWONE ETA OlINOMNOSANOAWONRON EH OOINMOANOUNODRW ERE OT CIE COCA NOSIS ISDE IESE ESE NOator Cer Oa oaoce Bal Or acano ors on caen doen ACNE fot 00 67 00 C7 00 Or GO Ht 00 O71 00 G71 AT HS FO HOT OT OO | ATA OO ATI ATI ATO TOD OAT ONO MWONTED 



TABLE 4. [Page 111 

Conversion of Departure into Difference of Longitude. 

Middle Latitude. 

42°30’| 43° |43°30’| 44° |44°30’| 45° | 45°30’| 46° | 46°30’| 47° | 47°30’) Dep.| is) ® LS) 
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Middle Latitude. 

Dep. | 48° |48° 30’| 49° |49° 30’) 50° (50° 30’) 51° |51° 30’) 52° 152° 30’) 53° |53° 30’) Dep. 

D.Lo.| D.Lo. | D.Lo. | D.Lo. | D.Lo. | D.Lo. | D.Lo. | D.Lo. | D.Lo. | D.Lo. | D.Lo.} D. Lo. 

1 1.5 1.5 1.5 15 1.6 1.6 1.6 1.6 1.6 ib @) al 2 Ibid] il 
2} 3.0 3. 0 3. 0 3. 0 3. 1 3. 1 3. 2 3. 2 3.2) 3.2) 3.3) 3.3) 2 
3] 45 4.6 4.6 4.6) 4.7 4.7 4.8) 48 4.9) 4.9] 5.0) 5.0) 3 
4 6. 0 6. 0 6. 1 6. 1 6. 2 6. 3 6. 4 6. 4 6. 5 6.5) 6.6) 6 7) 4 
5 7.5 7.5 7. 6 Bo 7.8 7.8 7.9 8. 0 8.1 8.2) 83) 8 4) 5 
6 9. 0 9. 0 9.1 9. 2 9. 3 9. 4 9. 5 9. 6 Odi ONS LONO OMG 
7} 10.5) 10.6) 10.7) 10.8} 10.9) 11.0) 11.1) 11.2) 11.4) 11.5) 11.6) 11.7) 7 
8 | 12.0) 12.1) 12.2) 12.3) 12.4) 12.5) 12.7) 12.8) 13.0) 13.1! 13.3) 13.4) 8 
9 | 13.4) 13.6) 13.7) 13.8) 14.0) 14.1] 143) 14.4) 14.6) 14.8] 15.0) 15.1) 9 

10 | 14.9} 15.1} 15.2) 15.4) 15.6) 15.7) 15.9} 16.0) 16.2) 16.4) 16.6, 16. 8] 10 

11 | 16.4) 16.6) 16.8} 16.9) 17.1) 17.3) 17.5) 17.7) 17.9) 18.1) 18 3) 18. 5) 11 
12 | 17.9} 18.1) 18.3) 18.5) 18 7; 18.9) 19.1] 19.3) 19.5) 19. 7) 19.9] 20. 1] 12 
13 | 19.4) 19.6} 19.8] 20.0) 20.2) 20.4) 20.7) 20.9) 21.1) 21.3} 21.6] 21.8] 13 
14 | 20.9} 21.1) 21.3) 21.5) 21.8) 22.0) 22.2) 22.4) 22.7) 23.0) 23.3] 23. 5] 14 
15 | 22.4) 22.6] 22.9) 23.1) 238.3) 23.5) 23.8] 24.1) 24.4) 24 6] 24.9) 25. 2] 15 
16 | 23.9) 24.2) 24.4) 24.6) 249) 25.1) 25.4]! 25.7) 26.0) 26. 3] 26.6] 26. 9] 16 
17 | 25.4) 25.7) 25.9) 26.2) 26.4) 26.7) 27.0) 27.3) 27.6) 27. 9) 28.2) 28. 5| 17 
18 | 26.9} 27.2) 27.4) 27.7) 28.0) 28.3) 28.6) 28.9) 29.2) 29. 5] 29.9) 30. 2} 18 
19 | 28.4! 28.7) 29.0) 29.3/ 29.6) 29.9} 30.2) 30.5) 30.9} 31. 2) 31.6) 31. 9) 19 
20 | 29.9) 30.2) 30.5) 30.8) 31.1) 31.4) 31.8) 32.1) 32.5) 32. 8) 33.2) 33. 6) 20 
21) 31.4) 31.7) 32.0) 32.3) 32.7) 33.0] 33.4) 33.7) 34.1) 34.5) 34.9) 35. 3) 21 
22 | 32.9] 33.2) 33.5) 33.8) 34.2) 34.6] 35.0) 35.3) 35.7) 36. 1) 36.6] 37. 0) 22 
23 | 34.4| 34.7) 35.1) 35.4! 35.8) 36.1! 36.5} 36.9) 37.4] 37. 8] 38.2) 38. 6] 23 
24 | 35.9] 36.3) 36.6) 36.9) 37.3) 37.7) 38.1] 38.5) 39.0) 39. 4] 39.9] 40. 3) 24 
25 | 37.4] 37.7) 38.1) 38.5) 38.9] 39.3) 39.7) 40.1) 40.6) 41.0) 41.5) 42.0) 25 
26 | 38.9) 39.2) 39.6) 40.0) 40.4) 40.8] 41.3) 41.7) 42.2) 42.7) 43.2) 43.7) 26 
27 | 40.4| 40.8) 41.2) 41.6} 42.0) 42.4) 42.9) 43.4) 43.9] 44.4) 44.9) 45. 4) 27 
28 | 41.8] 42.2) 42.7) 43.1) 43.6) 44.0) 44.5) 45.0) 45.5) 46.0) 46.5) 47. 0) 28 
29.| 43. 3| 43.7) 44.2! 44.6) 45.1) 45.6} 46.1) 46.6) 47.1] 47. 6] 48.2) 48. 7) 29 -{ 
30 | 44.8] 45.2) 45.7) 46.2) 46.7) 47.2) 47.7) 48.2) 48.7] 49.2] 49.8) 50. 4) 30 
31 | 46.3] 46.8) 47.3) 47.7) 48.2! 48.7) 49.3) 49.8) 56.4) 50.9) 51.5) 52.1) 31 
32 | 47.8] 48.3) 48.8) 49 3) 49.8) 50.3] 50.8) 51.4) 52.0) 52. 6) 53.2) 53. 8) 32 
33 | 49.3] 49.8) 50.3} 50.8) 51.3) 51.8) 52.4) 53.0) 53.6) 54. 2] 54.8) 55. 4] 33 
34] 50.8] 51.3) 51.8) 52.3) 52.9] 53.4) 54.0) 54.6} 55.2) 55.8) 56.5) 57. 1) 34 
85 | 52.3] 52.8) 53.3} 53.8) 54.4) 55.0) 55.6) 56.2} 56.8) 57. 5] 58.2) 58. 8} 35 
36 | 53.8] 54.3) 54.9) 55.5) 56.0} 56.6) 57.2) 57.8} 58.5} 59.1) 59.8) 60. 4} 36 
37 | 55.3) 55.8) 56.4) 57.0) 57.6) 58.2) 58.8! 59.4) 60.1) 60.7) 61.5) 62. 2) 37 
38 | 56.8] 57.3) 57.9} 58.5) 59.1) 59.7) 60.4) 61.0) 61.7) 62. 4) 63.1] 63. 8} 38 
39 | 58.3] 58.8] 59.4] 59.9] 60.7] 61.3) 62.0) 62.6) 63.3] 64. 0} 64.8) 65. 5) 39 
40 | 59.8} 60.4) 61.0) 61.6) 62.2) 62.9) 63.6) 64.3] 65.0] 65. 7) 66.5) 67. 3} 40 

41 | 61.3] 61.9] 62.5) 63.1) 63.8) 64.5] 65.2) 65.9} 66.6] 67. 3) 68.1] 68. 9} 41 
42 | 62.8] 63.4) 64.0} 64.6) 65.3) 66.0) 66.7} 67.4) 68.2) 69.0} 69.8} 70. 4] 42 
43 | 64.3] 64.9) 65.5) 66.2) 66.9) 67.6) 68.3} 69.0} 69.8) 70. 6] 71.5] 72. 3) 43 
44 | 65. 8| 66.4] 67.1) 67.8) 68.5) 69.2) 69.9) 70.7) 71.5) 72.3) 73.1) 74 0] 44 
45 | 67.3} 68.0) 68.6) 69.3) 70.0} 70.7) 71.5) 72.3} 73.1) 73.9) 74. 8} 75. 7] 45 
46 | 68.7} 69.4] 70.1) 70.8) 71.6} 72.3) 73.1) 73.8} 74.7) 75. 5) 76.4) 77. 3) 46 
47 | 70.2) 70.9) 71.6) 72.3) 73.1) 73.8) 74.7) 75.5) 76.3) 77. 2) 78.1) 79. 0) 47 
48 | 71.7| 72.4) 73.2) 73.9) 74.7) 75.5) 76.3! 77.1) 78.0) 78.9) 79.8) 80. 7 48 
49 | 73.2) 74.0) 74.7) 75.4) 76.2) 77.0) 77.9) 78.7} 79.6) 80.5] 81.4) 82. 4] 49 
50 | 74.7) 75.5) 76.2) 77.0} 77. 8) 78.6) 79.5) 80.3) 81.2) 82. 1) 83. 1] 84. 1) 50 
51 | 76.2) 76.9) 77.7) 78.5) 79.3) 80.1) 81.0) 81.9) 82.8) 83.7) 84.7] 85. 7 51 
52 | 77.7| 78.5) 79.3) 80.1) 80.9) 81.7) 82.6) 83.5} 84.5) 85. 4) 86.4] 87. 4) 52 
53 | 79.2) 80.0} 80.8] 81.6) 82.4) 83.2) 84.2) 85.1} 86.1) 87. 1) 88.1) 89.1] 53 
54 | 80.7) 81.5) 82.3] 83.1) 84.0) 849) 85.8) 86.7) 87.7] 88.7] 89.7] 90. 8] 54 
55 | 82.2) 83.0) 22.8) 84.7) 85.6) 86.4) 87.4) 88.3} 89.3) 90.3) 91.4) 92. 5) 55 
56 | 83. 7| 84.5} 85.4) 86.2] 87.1) 88.0) 89.0) 90.0) 91.0) 92.0] 93.1] 94. 2) 56 
57 | 85. 2} 86.0} 86.9) 87.8} 88.7} 89.6) 90.6} 91.6) 92.6) 93. 6) 94.7) 95. 8) 57 
58 | 86. 7| 87.5} 88.4) 89.3) 90.2) 91.2) 92.2) 93.2) 94.2) 95. 2) 96.3) 97. 5} 58 
59 | 88.2} 89.0) 89.9} 90.8} 91.8) 92.8) 93.8] 94 8) 95.8) 96.9) 98.0) 99. 2) 59 
60 | 89.7} 90.6) 91.5) 92.4) 93.3) 94.3) 95.3] 96.2) 97.5} 98. 4) 99. 7 100. 9} 60 
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Dep. } 54° | 54°30] 55° |55°30’| 56° |56°30’| 57° |57°30’| 58° |58°30’| 59° 

D. Lo.| D. Lo. | D. Lo.| D. Lo TD. Lo. | D. Lo. | D. Lo. | D. Lo. | D. Lo. | D. Lo. ) D.Lo. 

1 17 1.7 7 1.7 1.8 1.8 1.8 1.8 1.9 1.9 1.9 
2 3. 4 35. 4 5 3.5 3. 6 3. 6 3.7 3.7 3. 8 3.8 3.9 
3 5.1 5.1 2 5.3 5. 4 5. 4 5.5 5.6 5.7 5.7 5. 8 
4 6. 8 6.9 0 7.1 7. 2 dn 2 7.3 7.4 7.5 7.6 7.8 
5 8.5 8. 6 7 8.8 8.9 9.0 9. 2 9.3 9. 4 9.5 9. 7 
6 10. 2} 10.3 5) 10.6) 10.7) 10.8) 11.0) 11.1) 11.3) 11.4) 11.6 
7 111.9) 12.0 2) 12.3) 12.5). 12.7) 12.9) 13.0] 13.2) 13.4) 13.6 
8 13. 6} 13.7 9} 14.1) 143) 14.5) 147) 14.9) 15.1) 15.3] 15.5 
9 | 15.3) 15.5 7| 15.9} 16.1) 16.3) 16.5) 16.7) 17.0) 17.2) 17.5 

10 17.0) 17.2 4; 17.6) 17.9) 18.1) 18.4) 18.7) 18.9) 19.1) 19.4 

11 18.7) 18.9 2} 19.4) 19.7) 20.0) 20.2! 20.5) 20.8) 21.1) 21.4 
12 20. 4| 20.6 9) 21.2) 21.5) 21.8] 22.0) 22.3) 22.6) 22.9] 23.3 
13 | 22.1) 22.4 7| 22.9) 23.2) 23.5] 23.9) 24.2) 24.5) 24.9] 25.2 

“14 23. 8) 24.1 4| 24.7) 25.0) 25.3] 25.7; 26.0) 26.4) 26.8] 27.2 
15 | 25.5) 25.8 2| 26.5] 26.8) 27.1) 27.5) 27.9] 28.3) 28.7) 29.1 
16 De Al P26 Gy 9} 28.2] 28.6) 29.0] 29.4) 29.8) 30.2) 30.6] 31.1 
17 | 28.9] 29.2 6} 30.0) 30.4) 30.8] 31.2} 31.6) 32.1) 32.6] 33.0 
18 } 30.6} 31.0 4) 31.8] 32.2) 32.6) 33.0) 33.5) 340) 34.5) 349 
19 | 32.3) 32.7 1} 33.5) 34.0) 34.4) 34.9) 35.4) 35.9) 36.4] 36.9 
20 | 34.0) 34.4 9} 35. 3] 35.8) 36.2) 36.7) 37.2] 37.7) 38.2|) 38.8 

21 35. 7| 36.1 6| 37.1] 37.6) 38.1) 38.6) 39.1] 39.6) 40.2] 40.8 
22 | 37.4] 37.9 4) 38.9) 39.3) 39.8) 40.4) 40.9} 41.5) 42.1) 42.7 
23 | 39.1) 39.6 1) 40.6) 41.1) 41.6] 42.2) 42.8] 43.4] 44.0) 44.7 
24 | 40.8] 41.3 8) 42.3] 42.9) 43.5) 44.1) 44.7) 45.3] 45.9) 46.6 
25 42.5) 43.0 6| 44.1] 44.7) 45.3] 45.9) 46.5] 47.2) 47.8] 48.5 
26 | 44.2) 44.7 3} 45.9] 46.5) 47.1) 47.7) 48.4] 49.1) 49.8) 50.5 
27 | 45.9) 46. 4 1} 47.7) 48.3) 48.9) 49.6} 50.3] 51.0) 51.7) 52.4 
28 | 47.6) 48.2 8} 49.4] 50.1) 50.7) 51.4) 52.1) 52.8] 53.4) 54.4 
29 | 49.3) 49.9 6} 51.2} 51.9) 52.5] 53.2) 53.9) 54.7) 55.5] 56.3 
30 | 51.0} 51.6 3} 52.9] 53.6) 54.3) 55.1) 55.8] 56.6) 57.4) 58.2 

31 | 52.7) 53.3 O| 54.7] 55.4) 56.1) 56.9) 57.7] 58.5) 59.3) 60.2 
32 | 54.4) 55.2 8} 56.5] 57.2) 58.0] 58.8) 59.6} 60.4) 61.2] 62.1 
33 | 56.1) 56.8 5} 58.2) 59.0) 59.8] 60.6) 61.4) 62.3) 63.2] 641 
34 | 57.8} 58.5 3} 60.0] 60.8) 61.4) 62.4) 63.3] 64.2) 65.1] 66.0 
35 | 59.5) 60.2 0} 61.8] 62.6) 63.4] 64.3) 65.1] 66.0) 67.0} 68.0 
36 | 61.2) 62.0 8} 63.6] 64.4) 65.2! 66.1) 67.0] 67.9) 68.9] 69.9 
37 | 62.9) 63.7 5| 65.3] 66.2) 67.0] 67.9) 68.8] 69.8) 70.8] 71.8 
38 | 64.6) 65.4 3} 67.1] 68.0) 68.9) 69.8) 70.7] 71. 7| 72.7) 73.8 
39 | 66.3) 67.1 0} 68.8] 69.7} 70. 6) -71.6) 72.6] 73.6] 74.6] 75.7 
40 | 68.1) 68.9 770.4) 71.5) 72.4) 73.4) 74.4) 75.5) 76.6] 77.7 

41 | 69.8] 70.6 5} 72.4] 73.3) 74.3) 75.3) 76.3) 77.4) 78.5) 79.6 
42 | 71.5| 72.3 2} 74.1) 75.1) 76.1! 77.1) 78.2) 79.3) 80.4] 81.5 
43 | 73.2) 74.1 QO} 75.9) 76.9) 77.9) 79.0} 80.0} 81.1) 82.3] 83.5 
44 | 74.9) 75.8 7| 77. 7| 78.7) 79.7) 80.8) 81.9] 83.0} 84.2} 85.4 
45 | 76.6) 77.5 5} 79.5] 80.5) 81.5) 82.6] 83.7] 84.9) 86.1] 87.4 
46 | 78.3) 79.2 2} 81.2] 82.3) 83.4) 84.5] 85.6] 86.8) 88.0] 89.3 
47 | 80.0} 80.9 9} 82.9] 84.0) 85.1) 86.3! 87.5] 88.7] 90.0] 91.3 
48 | 81.7) 82.7 7| 84.7) 85.8) 86.9} 88.1} 89.3] 90.6) 91.9] 93.2 
49 | 83.4) 84.4 4| 86.5] 87.6) 88.8} 90.0} 91.2] 92.5) 93.8] 95.1 
50 | 85.1) 86.1 . 2) 88.4) 89.4) 90.6] 91.8) 93.11 94.4) 95.7] 97.1 

51 | 86.8] 87. 8] 88.9} 90.0] 91.2) 92.4) 93.6) 94.9] 96.2) 97.6] 99.0 
52 | 88.5] 89.6] 90.7] 91.8] 93.0} 94.2] 95.5! 96.8! 98.1] 99. 6] 101.0 
53 | 90. 2} 91.3] 92.5} 93.6) 94.8] 96.0] 97.3] 98. 6} 100. 0] 101. 5} 102.9 
54 | 91.9] 93.0] 94.2} 95.4) 96.6] 97.9] 99. 1] 100. 5] 101. 9] 103. 4] 104.8 
55 |.93.6| 94. 8] 96.0] 97.2]. 98.4] 99. 7] 101. 0} 102. 4) 103. 8} 105. 1] 106. 7 
56 | 95.3] 96.5] 97.7] 98. 9] 100. 1] 101. 4] 102. 8} 104. 2] 105. 7| 107. 2] 108. 6 
57 | 97.0] 98. 2] 99. 5] 100. 7] 101. 9} 103. 3] 104. 7} 106. 1} 107. 6} 109. 1] 110.6 
58 | 98.7] 99. 9/101. 2} 102. 4) 103. 7] 105. 1] 106. 5} 108. 0] 109. 5] 111. 0} 112.5 
59 |100. 4] 101. 6/102. 9) 104. 2] 105. 5] 106. 9] 108. 3] 109. 8] 111. 3] 112. 9] 114.5 
60 |102. 1) 103. 3/104. 6} 106. 0} 107. 3] 108. 8] 110. 2] 111. 7] 113. 2] 114. 8] 116.5 

66806°—38——8 



Page 114] TABLE 5. 

Meridional Parts, or Increased Latitudes. 

1 
Comp. 993.465 
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TABLE 5. [Page 115 
Meridional Parts, or Increased Latitudes. 
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Page 116] TABLE 5. 

Meridional Parts, or Increased Latitudes. 

1 
Comp. 993.465 
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Meridional Parts, or Increased: Latitudes. { 
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Page 118] TABLE 5. 

Meridional Parts, or Increased Latitudes. 

1 
Comp. wee 

t 

5 

Beer Poe | : 

40° 41° 42° 43° 44° 45° 46° 47° 48° 49° 

2607.6 | 2686.2 | 2766.0 | 2847.1 | 2929.5 | 3013.4 | 3098.7 | 3185.6 | 3274.1 | 3364.4 
08.9 87.6 67.4 48.5 30.9 14.8 | 3100.1 87.1 75.6 ; 
10.2 88.9 68. 7 49.9 32.3 16. 2 01.6 88.5 Udo 
11.5 90. 2 70.1 51.2 33.7 17.6 03.0 90. 0 78.6 
12.8 91.5 71.4 52.6 35. 1 19.0 04.4 91.4 80. 1 

2614. 1 | 2692.8 | 2772.8 2936.5 3105.9 | 3192.9 | 3281.6 
15.4] 94.2] 74.1 : ; ; i 94.4] 83.1 
16.8| 95.5] 75.4 : : 95.8 | 84.6 
18.1| 96.8] 76.8 : ' : : 97.3| 86.1 
11 Aru OSes eeZ8 bel |e! : : 98.8 | 87.6 

2620.7 | 2699.5 | 2779.5 ; : 5 3.1 | 3200. 2 | 3289.0 
2700.8 | 80.8 : ; ; 01.7] 90.5 

02.1] 82.2 : ; 03.2 | 92.0 
03.4] 83.5 04.6) 93.5 
04.8] 84.8 06.1} 95.0 

2706. 1 | 2786.2 3207.6 | 3296.5 
07.4| 87.5 09.0} 98.0 
08.7 | 88.9 10.5] 99.5 
10.1] 90.2 12.0 | 3301.0 
11.4 | 91.6 13.4 | 02.5 

2712.7 | 2792.9 ; -5 | 3214.9 | 3304.0 
14.0| 94.3 : 16.4| 05.5 
15.4| 95.6 Q ! ' 17.9| 07.0 
16.7| 97.0 : ; 19.3] 08.5 
18.0 | 98.3 20.8 | 10.0 

2719.3 | 2799.7 | 2881.3 nm -7 | 3222.3 | 3311.5 
20.7 | 2801.0] 82.7 th | IO 
22.0] 02.4] 84.0 Pi) || ALS 
23.3| 03.7] 85.4 26.7| 16.0 
24.7| 05.1] 86.8 28.2 | 17.5 

2726.0 | 2806.4 | 2888. 2 -9 | 3229.6 | 3319.0 
27.3| 07.8] 89.5 ST || AO. 
28.6 | 09.1] 90.9 ' é 32.6] 22.1 
30.0} 10.5] 92.3 34.1| 23.6 
S103) ebb 8) e507 $ BG || FELT 

2732.6 | 2813.2 | 2895.0 b 53. 9. 3237.0 
34.0 14.5 96. 4 b c . c 
35.3 15.9 97.8 
36. 6 17.2 99. 2 
38. 0 18.6 | 2900.5 

2739.3 | 2820.0 | 2901.9 
40. 6 21.3 03. 3 
42.0 22. T- 04.7 
43.3 24.0 06. 1 
44.6 25.4 07.4 

2746.0 | 2826.7 | 2908.8 
47.3 28.1 10.2 
48.6 29. 4 11.6 
50. 0 30. 8 13.0 
51.3 32. 2 14.3 

2752.7 | 2833.5 | 2915.7 
54.0 34.9 17.1 
55.3 36. 2 18.5 
56. 7 37.6 19.9 
58. 0 39.0 21.2 

2759.3 | 2840.3 
60. 7 41.7 
62.0 43.0 
63. 4 44.4 
64.7 45.8 
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Meridional Parts, or Increased Latitudes. 
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TABLE 5. 

Meridional Parts, or Increased Latitudes. 
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Meridional Parts, or Increased Latitudes. 
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Page 122] TABLE 6. 

Length of a Degree in Latitude and Longitude. 

Degree of Long. Degree of Lat. 

Naut. miles. | Statute miles. Statute miles. Meters. 

69. 172 111 321 - 68. 704 110 567 
9. 162 1 304 - 704 568 
9. 130 1 253 - 705 569 
9.078 1 169 - 706 570 
9. 005 1 051 . 708 573 

68. 911 110 900 68. 710 110 576 
8. 795 0 715 6 e 
8. 660 0 497 
8. 504 0 245 
8. 326 109 959 

68. 129 109 641 
7.910 9 289 
7. 670 8 904 
7.410 8 486 
7.131 8 036 

66. 830 107 553 
6.510 7 036 
6. 169 6 487 
5. 808 5 906 
5. 427 5 294 

65. 026 104 649 
4. 606 3 972 
4. 166 3 264 
3. 706 2 524 
3. 228 1 754 

62. 729 100 952 
2. 212 0 119 
1. 676 99 257 
1, 122 8 364 
0. 548 7 441 

59. 956 96 488 
9. 345 5 506 
8. 716 4 495 
8. 071 3 455 
7.407 2 387 

56. 725 91 290 b 110 938 
6. 027 0 166 : 956 
5. 311 89 014 cS 975 
4.579 7 835 : 994 
3. 829 6 629 : 111 013 

53. 063 85 396 b 111 033 
2, 281 4 137 b 052 
1. 483 2 853 : 072 
0. 669 1 543 . c 091 

49. 840 0 208 : 2 111 
8.995 78 849 : 131 



Naut. miles. 

42. 546 
1.801 
1.041 
0. 268 
39. 484 

TABLE 6. 

Length of a Degree in Latitude and Longitude. 

Degree of Long. Degree of Lat. 

Statute miles. Meters. Naut. miles. | Statute miles. 

69. 054 
- 066 
- 079 
- 091 
- 103 

38. 688 
7. 880 
7. 060 
6. 229 
5. 386 

- 127 
. 139 
- 151 
- 163 

69. 115 

[Page 123 

34, 532 
3. 668 
2. 794 
1. 909 
1.015 

30. 110 
29. 197 
8. 275 
7. 344 
6. 404 

69. 175 
. 186 
- 197 
- 209 
. 220 

69. 230 | 
- 241 
- 251 
- 261 
271 

25. 456 
4.501 
3. 538 
2. 567 
1.590 

69. 281 
- 290 
. 299 
- 308 
316 

20. 606 
19. 616 
8. 619 
7.617 
6. 609 

| 15. 596 
4. 578 
3. 556 
2.529 
1. 499 

- 332 
- 340 
- 347 
- 354 

69. 324 

- 366 
- 372 
377 

10. 465 
9. 428 
8. 388 
7. 345 
6. 300 

- 390 
- 394 
- 397 
400 

5. 253 
4, 205 
3. 154 
2.103 
1. 052 
0 

- 404 
- 405 

-407 
- 407 



TABLE 7. 

Distance of an Object by Two Bearings. 

i z a rg a a : 8 o be| g Ja a 8 FI 5 g (=) 
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TABLE 7. 

Distance of an Object by Two Bearings. 
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Distance of an Object by Two Bearings. 
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Page 130] TABLE 8. 

Distance of Visibility of Objects at Sea. 

Nautical Statute Height, Nautical Statute Height, 
miles. Iniles. feet. miles. Iniles. feet. 
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TABLE 9. 

Distance by Vertical Angle (Distance less than 5 miles). 
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TABLE 9. 

Distance by Vertical Angle (Distance less than 5 miles). 
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TABLE 10. 

Distance by Vertical Angle (Distance greater than 5 miles). 

2) Aircraft (using bubble sextent) correct observed vertical angle for Refraction only. 
8 Surface craft correct observed vertical angle for Refraction and Dip. 

Correction for Dip. Correction for Refraction. 
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Distance by Vertical Angle (Distance greater than 5 miles). 
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Page 136] 

Distance by Vertical Angle (Distance greater than 5 miles) 

TABLE 10. 

ag af Difference in feet between height of object and height of eye A 

ASS a: 
$35 s 
Zar 8,000 | 8,200 | 8,400 | 8,600 | 8,800 | 9,000 | 9,200 | 9,400 | 9,600 | 9,800 A 

° ° ° , ° , ° , ° , ° , ° ° ’ ° , ° , ° , 

16 | 4 4 4 34] 4 41 | 4 48} 4 55 | 5 02 | 5 09] 5 16] 5 23] 5 30] 5 87 | 16 
17 | 4 4 417} 4 24] 4 30] 4 37 | 4 44 | 4 50 |] 4 57 | 5 03 | 5 10] 5 16] 17 
18} 3 3 402 |}408|4 15] 4 21 | 4 27] 4 83] 4 39 | 4 46 | 4 52 | 4 58] 18 
19] 3 3 3 48 | 3 54] 400] 4 06 | 4 12 | 4 18] 4 24 | 4 30 | 4 86 | 4 42 | 19 
20 | 3 3 3 36 | 3 41 | 3 47 | 3 53 | 3 58 | 4 04 | 4 09 | 4 15) 4 20 | 4 26 | 20 

21/3 14|3 19] 3 25] 3 30 | 3 35 | 3 41} 3 46 | 3 51 | 3 57] 4 02 | 4 08 | 4 13 | 21 
22 | 3 04 |] 3 09 | 3 14] 3 20 | 3 25 | 3 30 | 3 35} 3 40 | 3 45] 3 501] 3 56 | 4 O1 | 22 
23 |} 255} 3 00 | 3 05 | 3 10} 315] 3 20 | 3 25 | 3 30} 3 34] 3 39 | 3 44 | 3 49 | 23 
24 | 2 48 | 2 52} 2 56] 3 01 | 3 06 | 3 10] 3 15} 3 20 | 3 25 | 8 29 | 3 34 | 3 39 | 24 
25 | 2 40 | 2 44 | 2 49 | 2 53 | 2 57 | 3 02 | 3 06 | 3 11} 3 15] 3 20 | 3 24] 3 29 | 25 

26 | 2 32 | 2 36 | 2 41 | 2 45 | 2 49 | 2 54 | 2 58 | 3 02 | 3 07 | 3 11 | 3 16] 3 20 | 26 
27 | 2 26 | 2 30 | 2 34 | 2 38 | 2 42 | 2 46 | 2 51} 2 55 | 2 59 | 3 03 | 3 07 | 3 12 | 27 
28 | 2 20 | 2 24 | 2 27 | 2 31 | 2 35 | 2 39 | 2 43 | 2 47} 2 51 | 2 55 | 2 59 | 3 03 | 28 
29 | 2 14] 2 18} 2 21 | 2 25 | 2 29 | 2 33 | 2 87 | 2 41 | 2 45] 2 49 | 2 53 | 2 56 | 29 
30 | 2 08 | 2 12 | 2 16 | 2 19 | 2 23 | 2 27 | 2 31 | 2 34 | 2 38 | 2 42 | 2 46 | 2 49 | 30 

31 | 2 03 | 2 06 | 2 10 | 2 14] 2 18 | 2 21 | 2 25 | 2 28 | 2 32 | 2 36 | 2 40 | 2 43 | 31 
32 | 1 58 | 2 02 | 2 05 | 2 08 | 2 12 | 2 16 | 2 20 | 2 23 | 2 27 | 2 30 | 2 33 | 2 37 | 32 
33 |] 1 54 | 1 57 | 2 00 | 2 04} 2 07 | 2 11 | 2 14] 2 18) 2 21 | 2 24 | 2 28} 2 31 | 33 
34] 1 49] 1 53} 1 56] 1 59 | 2 02} 2 06 | 2 10 | 2 13} 2 16 | 2 19 | 2 23 | 2 26 | 34 
35 | 1 45 | 1 48 | 1 52 | 1 55 | 1:58} 2 O01 | 2 05} 2:08 | 2 11} 2 14 | 2 17 | 2 20 | 35 

36 | 1 1 148); 1 51 | 1 54} 1 57] 2 00} 2 03 | 2 06 | 2 10 | 2 13 | 2 16 | 36 
37 | 1 1 1 44] 1 47] 1 50] 1 53] 1 56] 1 59 | 2 02 | 2 05} 2 08 | 2 11 | 87 
38 | 1 1 1 40] 1 438 | 1 46} 1 49] 1 52] 1 55] 1 58] 2 O1 | 2 04 | 2 07 | 38 
39 | 1 1 1 36} 139 | 1 42 | 1 45) 1 48] 1 51 | 1 54] 1 57) 2 00 | 2 02 | 39 
40) 1 1 1 33 | 1 36 | 1 39 | 1 41 | 1 44] 1 47) 1:50] 153) 1 56 | 1 58 | 40 

41/1 1 1 30} 1 82) 1 35 | 1 38 | 1 41 | 1 48] 1 46) 1 49 | 1 52] 1 54 |} 41 
42 )1 1 1 27] 1 29} 1 32) 1 35] 1 87} 1 40] 1 43] 1 45] 1 484) 1 51 | 42 
43) 1 1 1 24] 1 26] 1 29] 1 31] 1 84) 1 87 | 1 389] 1 42) 1 45] 1 47 | 43 
44) 1 1 1 21} 1 23] 1 26) 1 28} 1 31] 1 33 | 1 86] 1 39) 1 41) 1 44 | 44 
45) 1 1 118} 1 21] 1 23) 1 25} 1 28] 1 30] 1 83 | 1 35) 1 38] 1 40 | 45 

46) 1 1138} 115;) 118] 1 20] 1 23] 1 25) 1 27) 1 80] 1 32} 1 35] 1 37 | 46 
47] 1 110|113; 115) 1 18) 1 20] 1 22 | 1 25] 1 27) 1 29] 1 82) 1 34 | 47 
48] 1 108 {}110/112]115)117/)]1 19] 1 22] 1 24) 1 26] 1 29] 1 31 | 48 
49/1 105}108]110)]112)115;]117) 119) 1 21) 1 24] 1 26) 1 29 | 49 
50 | 1 103} 105 {1 08{]1 10) 112] 114) 117) 119) 1 21] 1 23 | 1 26 | 50 

51] 059] 101 |103)105;1 08); 110) 112) 114) 116/119] 1 21] 1 23] 51 
52 | 0 57/0 59] 1 01] 103] 105]108) 109); 112) 1 144) 1:16] 1 18) 1 20 | 52 
53 | 0 54] 0 57 | 0 59 | 1 O01} 1038) 1 05] 1:07) 1:09) 1:12) 1144) 1:16) 1 «18 ] 53 
54 | 0 52 | 0 55 | 0 57] 0 59} 1 O01} 1038] 105)] 107) 110) 111)118) 1154 54 
55 | 0 51 | 0 538 | 0 55] 0 57 | 0 59 | 1 01 | 1:03} 1:05] 107] 109) 1 11) 1:13 *4 55 

56 | 0 49 | 0 51 | 0 53] 0 55 | 0 57 | 0 59] 1 O01} 1:03; 1:05 | 1:07) 1:09) 1 11 | 56 
57 | 0 47 | 0 49] O 51] 0 53 | 0 55] 0 57] 0 59] 1 O1 | 1:03 | 1:05 | 1:07 | 1 09 | 57 
58 | 0 45 | 0 47] 0 49} 0 51 | 0 53} 0 55] 0 57] 0 59} 1 O01} 1:03] 1:05] 1 06 | 58 
59 | 0 43 | 0 45 | 0 47 | 0 49} 0 51 | 0 53] 0 55 | 0 57 | 0 59] 1 01} 1 03) 1 04 | 59 
60 | 0 42 | 0 48 | 0 45 |] 0 47 | 0 49 | 0 51 | 0 53 | 0 55 | 0 57 | 0 59} 1 00 | 1 02 | 60 

61 | 0 0 0 43 | 0 45 | 0 47] 0 49 | O 51 | 0 53] 0 55 | 0 57 | O 58] 1 00 | 61 
62 | 0 0 0 42 | 0 44 | 0 45 | 0 47] 0 49] 0 51] O 53 | O 55 | O 56] O 58 } 62 
63 | 0 0 0 40 | 0 42] O 44] O 46 | O 47 | 0 49 | 0 51 | 0 53} O 55 | O 56 | 63 
64 10 0 0 38 | 0 40] 0 42 | 0 44 | 0 46 | 0 47 | 0 49} 0 51] 0 53] O 55 | 64 
65 | 0 0 0 37 | 0 39 | 0 40 | 0 42 | 0 44 | 0 46 | 0 47 | 0 49 | O 51 | O 53 | 65 

66 | 0 0 0 35 | 0 37] 0 39 | 0 41 | O 42 | O 44 | O 46 | O 47 | 0 49] O 51 | 66 
67 | 0 0 0 34] 0 36] 0 37] 0 39 |] O 41 | O 42 | O 44 | O 46 | O 47 | 0 49 | 67 
68 | 0 0 0 32] 0 34] 0 36} 0 37] 0 39 | O 41 | O 42 | 0 44 | O 46 | O 47 | 68 
69 | 0 0 0 31 | 0 33 | 0 34] 0 36] 0 37 | 0 39 | O 41 | O 42 | O 44 | O 46 | 69 
70 | 0 0 0 30} 0 31} 0 33 | 0 34] 0 386 | 0 38 | 0 39 | 0 41 | 0 42 | O 44 | 70 

71) 0 0 0 28 | 0 30] 0 81 | 0 83 | 0 84] 0 86] 0 88] 0 89] 0 41 | 0 42 | 71 
72 | 0 0 0 27 | 0 28 | 0 30 | 0 31 | O 33} 0 35 | 0 36 | 0 38 | 0 39 | O 41 | 72 
73 | 0 0 0 25 | 0 27! 0 28] 0 30] 0 32 | 0 33 | 0 35 | 0 36} 0 88 | 0 39 | 73 
74|0 0 0 24 | 0 26 | 0 27 | 0 29} 0 30 | 0 32 | 0 33 | 0 85] 0 36] 0 38 | 74 
75 | 0 0 0 23 | 0 24 | 0 26 | 0 27 | 0 29 | 0 30 | 0 32 | 0 33 | 0 35 | 0 36 | 75 



TABLE 10. [Page 137 

Distance by Vertical Angle (Distance Greater than 5 miles). 

as Difference in feet between height of object and height of eye. As 
= On 

eg EEE 
A Ag 10, 000/10, 500/11, 000)11, 500/12, 000|12, 500/13, 000/13, 500/14, 000/14, 500/15, 000/15, 500 2 Ae 

° , ° ’ ° ’ ° , ° , ° , ° ’ ° LZ ° Ul ° ’ ° , ° 

21) 418] 4382|445)|458]5 12] 5 25 | 5 38] 5 52 | 6 05 | 6 18] 6 32 | 6 
22] 406] 4 18] 4 31 | 4 44] 4 57 | 5 09 | 5 22 | 5 35 | 5 47 | 6 00 | 6 13] 6 
23] 3 541406 | 419] 4 81] 4 438 | 4 55] 5 07 | 519] 5 31] 5 438 | 5 56] 6 
2413 43|355]407/|4 19] 4 380] 4 42 | 4 54/505 | 5 17] 5 29] 5 40] 5 
25) 3 33 |3 45 | 3 56 | 4 07/4 18 | 4 380 | 4 41 | 4 52 | 5 03 | 5 15 | 5 26] 5 

26 | 3 24/3 35 | 3 46 | 3 57/408] 418) 4 29] 4 40) 4 51/5 01) 5 12] 5 
27 | 3 16] 8 26 | 3 87 | 3 47 | 3 57 | 4 08 | 4 18 | 4 29 | 4 39 | 4 49} 5 00] 5 
28} 308 | 3 18 | 3 28 | 3 88] 3 48] 3 58 | 4 08 | 4 18 | 4 28 | 4 38 | 4 48 | 4 
29 | 3 00 | 3 10 | 3 20 | 3 30] 3 39 | 3 49 | 3 59 | 4 08 | 4 18 | 4 28 | 4 37 | 4 
30 | 2 53 | 3 03 | 3 12 | 3 22 | 8 31) 3 40 | 3 50 | 3 59 | 4 08 | 4 17 | 4 27) 4 

31 | 2 47 | 256 | 3 05 | 3 14 | 8 23 | 3 32 | 3 41 | 3 50 | 3 59 | 4 08 | 4 18) 4 
32 | 2 41 | 2 50 | 2 58 | 3 07 | 3 16 | 3 25 | 3 33 | 3 42 | 3 51 | 4 00 | 4 09 | 4 
33 | 2 35 | 2 44 | 2 52 | 3 00 | 3 09} 3 17 | 38 26 | 3 34 | 3 43 | 3 51 | 4 00 | 4 
34 | 2 29 | 2 38 | 2 46 | 2 54 | 3 02] 3 10 | 3 19 | 3 27] 3 35 | 3 43 | 3 52 | 4 
35 | 2 24 | 2 32 | 2 40 | 2 48 | 2 56 | 3 04 | 3 12 | 3 20 | 3 28 | 3 36 | 3 44/3 

36 | 219 | 2 27 | 2 34] 2 42 | 2 50] 2 58 | 3 06 | 3 13 | 8 21 | 3 29 | 3 37 | 3 
37 | 2 14] 2 22 | 2 29 | 2 837 | 2 45 | 2 52 | 3 00 | 3 07 | 3 15 | 3 22 | 3 30] 3 
38 | 210] 217 | 2 24 | 2 32 | 2 40 | 2 47 | 2 54] 3 O01 | 3 09 | 3 16] 3 24] 3 
39 | 2 05 | 2 13 | 2 20 | 2 27 | 2 35 | 2 42 | 2 49 | 2 56] 3 03 |] 3 10 | 3171] 3 
40 | 2 01 | 2 08 | 2 15 | 2 22 |) 2 29 | 2 36 | 2 48 | 2 50 | 2 57 | 3 05 | 3.12] 3 

41 | 157] 2 04) 211 | 2 18 | 2 25 | 2 32 | 2 38 | 2 45 | 2 52 | 2 59 |] 3 06] 3 
42 | 1 53] 2 00 | 2 07 | 2 14 | 2 20 | 2 27 | 2 34 | 2 40} 2 47 | 2 54 | 3 00] 3 
43] 150] 1 57 | 2 03 | 2 10 | 2 16 | 2 22 | 2 29 | 2 36 | 2 42 | 2 49 | 2 55] 3 
44] 146] 1 53] 159 | 2 06] 2 12 | 2 18} 2 24 | 2 31 | 2 38 | 2 44 | 2 50 | 2 
45] 143] 1 49 | 1 56 | 2 02 | 2 08 | 2 14 | 2 20 | 2 27 | 2 33 | 2 39 | 2 46 | 2 

46 | 140|1 46) 1 52/1 58 | 2 04 | 2 10 | 2 16 | 2 23 | 2 29 | 2 35 | 2 41 | 2 
47 | 137] 1 43 | 1 49] 1 55 | 2 01 | 2 07] 2 13 | 2 19] 2 24 | 2 30 | 2 36 | 2 
48} 134] 140] 145] 1 51 | 1 57 | 2 03 |] 2 09 | 2 15 |] 2 20 | 2 26 | 2 382 | 2 
49 | 1 31 | 1 37] 1 42 | 1 48] 1 54) 1 59 | 2 05 | 2 11 | 2 17 | 2 23 | 2 28 | 2 
50 | 1 28 | 1 34] 1391] 1 45 | 1 50] 1 56 | 2 02 | 2 07 | 2 13 | 2 19 | 2 24 | 2 

51 | 1 25 | 1 31 | 1 36| 1 42 | 1 48) 1 53] 1 58 |] 2 04] 2 09 | 2 15 | 2 20 | 2 

52 | 1 23 | 1 28 | 1 33] 1 39] 1 44] 1 50] 1 55 | 2 O01 | 2 06 | 2 11] 2 17 | 2 

53 | 1 20] 1 25] 1 31] 1 36] 1 41 | 1 47] 1 52 | 1 57] 2 03 | 2 08 | 2 13 | 2 

54]117] 123] 1 28] 1 33] 1 388] 1 44] 1 49] 1 54] 1 59 | 2 05 | 2 10 | 2 
55 | 115 | 120] 1 25) 1 30} 1 36] 1 41 | 1 46] 1:51) 1:56 | 2 O1 | 2 06 | 2 

56 | 113|118| 1 23 | 1 28] 1 33] 1 388] 1 48] 1 48} 1 53 | 1 58 | 2 03 | 2 

57 | 111/]1 16] 1 20] 1 25] 1 30] 1 385] 1 40 | 1 45) 1 50] 1 55 | 2 00 | 2 

58 | 108 ]113/] 118] 1 23] 1 28} 1 82] 1 37 | 1 42 | 1 47] 1 52) 1 57 | 2 

59 | 106|111/|1 16] 1 21] 1 25] 130] 1 35 | 1 39 | 1 44] 149) 1 54) 1 

60 | 1 04] 109] 114/118] 1 23) 1 28] 1 82 | 1 37) 1 42 / 1 47) 1 «51 ] 1 

61 | 1 02 | 1 07 | 1 11] 1 16/1 21 | 1 25) 130) 1 34) 139) 1 44/)1 48/1 

62} 100] 105] 109] 114/118] 1 23] 1 27} 1 382] 1 36) 1 41) 1 45) 1 

63 | 0 58 | 1 03 | 1 07 | 1 12] 1 16] 1 20] 1 25] 1 29) 1 34) 1 388] 1 48) 1 

64] 056 | 101 | 105 |1 10) 114] 118) 1 23] 1 27) 1 31) 1 36] 1 40) 1 

65 | 054 | 059] 103] 107/112) 116] 1 20 | 1 25] 1 29] 1 84] 1 388] 1 

66 | 053 | 057 | 1 01 | 105/110] 1 14) 118) 1 22) 1 27) 1 381) 1 35) 1 

671051] 055 | 059] 103) 108) 112) 116] 1 20) 1 24] 1 29] 1 83) 1 

68 | 0 49 | 0 53 | 0 57 | 101 | 1 06] 1 10] 1 14] 118) 1 22) 1 26) 1 30) 1 

69 | 0 47 | 0 51 | 0 56 | 1 00} 1 04 | 1 08 | 1 12] 1 16} 1 20) 1 24] 1 28) 1 

70 | 0 46 | 050] 0 54/058] 102!1 06) 110) 114] 1 18] 1 22/1 26/1 

71 | 0 44/0 48 | 0 52/0 56] 1 00/104) 108)112)1 16) 1 20) 1 24/1 

72 | 0 42/046] 050] 0 541 0 58] 102) 106) 110] 1 14) 1 18) 1 22/1 

7310 41/0 45/0 49/052] 056 | 100] 1 04} 108} 112) 116) 1 20) 1 

7410 39 | 0 43 | 0 47 | 0 51 | 055 | 0 58 | 1 02 | 106/110) 1 14)118)1 

751038 | 0 42 | 0 45 | 0 49 | 0 53] 0 56] 1 00 | 1 04] 1:08} 1:12) 116) 1 

7610 36 | 0 40 | 0 44 | 0 47 | 0 51 | 055 | 0 58 | 102] 106) 1 10/1 14/1 

771035 |0 39 | 0 42 | 0 46] 0 49 | 0 53 | 0 57 | 100} 104] 1 08/1 12) 1 

78 | 0 33 | 0 37] 0 41 | 0 44] 0 48] 0 51/0 55] 059] 102] 106) 1 10) 1 

79 | 0 32 | 0 36 | 0 39 | 0 43 | 0 46 | 0 50 | 0 53 | 0 57} 100/ 104/107) 1 

80 | 0 31 | 0 34 | 0 38 | 0 41 | 0 45 | 0 48 | 0 52 | 0 55 | 0 59 |] 1 02] 1 06) 1 

81 | 0 29 | 0 33 | 0 36 | 0 40 | 0 43 | 0 47 | 0 50 | 0 54) 0 57] 1 01/104) 1 

82 | 0 28 | 0 31 | 0 35 | 0 38 | 0 42 | 0 45 | 0 49 | 0 52] 055 ]059) 1 02) 1 

83 | 0 27 | 0 30 | 0 33 | 0 37 | 0 40 | 0 43 | 0 47 | 0 50 | 0 54 | 0 57/100) 1 

34 | 0 25 | 0 29 | 0 32] 0 35 | 0 39 | 0 42 | 0 45 | 0 49 | 0 52 | 0 56] 0 59) 1 

85 | 0 24 | 0 27 | 0 31 | 0 34 | 0 37] 0 41 | 0 44 | 0 47] 0 50 | 0 54] 0 57) 1 



Page 138] TABLE 11. 

For finding the distance of an object by an angle, measured from an elevated position, between the 
object and the horizon beyond. i 

Height of the Eye Above the Level of the Sea, in Feet. 
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TABLE 12. ve ai [Page 139 

Speed in knots developed by a vessel traversing a measured nautical mile in any given number of | 

minutes and seconds. i 

Number of minutes. 

1 2 3 4 5 6 7 9 10 

Knots. | Knots. | Knots. | Knots. | Knots. | Knots. | Knots. Knots. | Knots. | Knots. | Knots. 

30. 000 | 20. 00 0 | 15. 000} 12. 000} 10. 000] 8. 571 6. 666 | 6.000 | 5. 455 | 5. 000 f 

29. '752| 19. 890} 14. 938] 11. 960] 9.972) 8. 551 6. 654 | 5.990 | 5. 446 | 4.993 

29. 508] 19. 780] 14. 876] 11. 920} 9.944) 8.530 6. 642 | 5. 980 | 5. 438 | 4. 986 

29. 268] 19. 672] 14. 815] 11. 880] 9.917) 8. 510 6. 629 | 5.970 | 5.429 | 4. 979 J 

29. 03219. 565] 14. 754} 11. 841] 9.890] 8. 490 6. 617 | 5. 960 | 5. 421 | 4. 972 § 

28, 800] 19. 460] 14. 694/11. 803] 9. 863) 8. 470 6. 605 | 5. 950 | 5. 413 | 4. 965 | 

28, 571] 19. 355 | 14. 634) 11. 764) 9.836] 8. 450 | 7. 6.593 | 5. 940 | 5. 405 | 4. 958 } 

28. 346] 19. 25114. 575 |11. 726] 9.809) 8.430 | 7. 6. 581 | 5.930 | 5. 397 | 4. 951 f 

28. 125} 19. 149 | 14. 516 |11. 688] 9. 783} 8. 411 6. 569 | 5. 921 | 5. 389 | 4. 945 | 

27. 907 | 19. 048 |14. 458 |11. 650] 9. 756} 8.392 6.557 | 5. 911 | 5. 381 | 4. 938 

27. 692 | 18. 947 | 14.400] 11.613) 9.729) 8.372 6.545 | 5.902 | 5.373 | 4.932 | 

27. 481 | 18. 848 | 14. 342) 11.575) 9.703) 8.353 | 7. 6.533 | 5.892 | 5.365 | 4.924 | 

27.273 | 18. 750 | 14. 286 | 11.538] 9.677) 8.334 | 7. 6.521 | 5.882 | 5.357 | 4.918 | 

27. 068 | 18. 652 | 14. 229] 11.501] 9.651) 8.315 6.509 | 5.872 | 5.349 | 4.911 | 

26. 866 | 18. 556 | 14.173 | 11.465 | 9.625] 8.295 6.498 | 5.863 | 5.341 | 4.904 | 

26. 667 | 18. 461 | 14.118 | 11.428) 9.600) 8.276 6. 486 | 5.853 | 5.333 | 4. 897 | 

26. 471 | 18. 367 | 14. 063 | 11.392] 9.574] 8. 257 6. 474 | 5.844 | 5.325 | 4.891 | 

26. 277 | 18. 274. 14.008 | 11.356] 9.549) 8. 238 6.463 | 5.834 | 5.317 | 4. 884 

26. 087 | 18. 182 | 13. 953 | 11. 321] 9.524) 8.219 6.451 | 5.825 | 5.309 | 4.878 | 

25. 899 | 18. 090 | 13. 900 | 11. 285] 9.499} 8. 200 6. 440 | 5.815 | 5.301 | 4.871 

25. 714| 18. 000 | 13. 846 | 11.250) 9.473] 8.181 6. 428 | 5. 806 | 5. 294 | 4. 865 | 

25. 532| 17.910] 13.793] 11.214] 9.448] 8.163 6.417 | 5.797 | 5.286 | 4. 858 | 

25. 352| 17. 822 | 13. 740} 11.180] 9.424) 8.144 6.405 | 5.787 | 5.278 | 4. 851 

25.175 | 17. 734 | 18. 688 | 11.146) 9.399) 8.126 6. 394 | 5.778 | 5.270 | 4. 845 | 

25. 000 | 17. 647 | 13.686 |11.111] 9.375) 8.108 6. 383 | 5. 769 | 5. 263 | 4. 838 

24, 828 | 17. 560 | 13.584] 11.077) 9.350] 8.090 6.3871 | 5.760 | 5. 255 | 4. 832 | 

94, 658 | 17. 475 | 13.533 | 11.043) 9.326] 8.071 6. 360 | 5.750 | 5.247 | 4. 825 

24. 490 | 17. 391 | 13. 483 ]11.009| 9.302) 8.053 6. 349 | 5.741 | 5.240 | 4.819 

24, 324| 17. 307 | 13.483 | 10.975] 9.278] 8.035 6. 338 | 5.732 | 5.232 | 4.812 

24, 161 | 17. 225 | 13. 383 | 10.942 |_9.254| 8.017 6.327 | 5.723 | 5. 224 | 4. 806 | 

24, 000 | 17. 143 | 13.333 |10. 909} 9.230} 8.000 6.315 | 5.714 | 5.217 | 4.800 

23. 841] 17. 061 | 13. 284] 10.876] 9.207] 7.982 6. 304 | 5.705 | 5.210 | 4. 793 | 

23. 684 | 16. 981 | 13. 235 | 10. 843] 9.183) 7.964 6. 293 | 5.696 | 5. 202 | 4.787 4 

23.529 | 16. 901 |13.186|10.81C| 9.160) 7.947 6. 282 | 5.687 | 5.195 | 4.780 | 

23. 377 | 16. 822 | 13. 188 | 10. 778 |_9. 137 |_7.929 6.271 | 5.678 | 5.187 | 4. 774 | 

23, 226 | 16. 744 | 13. 091 |10. 746| 9.113] 7. 912 G. 260 | 5. 669 | 5.179 | 4. 768 | 

23.077 | 16. 667 | 13. 043 ]10. 714| 9.090) 7.895 | 6. 6. 250 | 5.660 | 5.172 | 4. 761 

22. 930 | 16. 590 | 12. 996 |10. 682] 9.068) 7.877 6. 239 | 5.651 | 5.164 | 4. 755 | 

22.785 | 16.514| 12.950 |10. 651) 9.045) 7.860 6. 228 | 5.642 | 5.157 | 4.749 | 

22, 642) 16. 438 | 12. 903 |10. 619 | 9.022 7.843 6.217 | 5.633 | 5.150 | 4. 743 } 

22, 500} 16. 363 | 12. 857 |10. 588) 9.000] 7. 826 6. 207 | 5.625 | 5.143 | 4.737 | 

22. 360 | 16. 289 | 12. 811 }10.557| 8.977) 7.809 6.196 | 5.616 | 5.135 | 4.731 | 

22, 292 16. 216 | 12. 766 | 10.526 | 8.955) 7. 792 6.185 | 5.607 | 5.128 | 4.724 | 

22. 086 | 16. 143 | 12. 721 |10. 495 | 8.933) 7.775 6.174 | 5.598 | 5.121 | 4.718 

21. 951 | 16. 071 | 12. 676 10.465) 8.911) 7.758 6.164 | 5.590 | 5.114 | 4.712 | 

21. 818 | 16. 000 | 12. 631 | 10.484) 8.889} 7. 741 6.153 | 5.581 | 5.106 | 4. 706 | 

21. 687 | 15. 929 | 12. 587 | 10.404] 8.867] 7.725 6.1438 | 5.572 | 5.099 | 4. 700 | 

21.557 | 15. 859 | 12. 543] 10. 375| 8.845) 7.708 6.132 | 5.564 | 5.091 | 4. 693 

21. 429 | 15. 789 } 12. 500 | 10. 345] 8.823) 7.692 6.122 | 5.555 | 5.084 | 4. 687 | 

21. 302 | 15. 721 | 12. 456 | 10. 315} 8.801) _7.675 6.112 | 5.547 | 5.077 | 4. 681 | 

21. 176 | 15. 652 | 12. 413 |10. 286] 8.780) 7.659 6.101 | 5.538 | 5.070 | 4.675 | 

21. 053 | 15.584 | 12. 371 |10. 256| 8.759) 7. 643 6.091 | 5.530 | 5.663 | 4. 669 | 

20. 930 | 15. 517 | 12. 329 |10. 227] 8.737) 7.627 6.081 | 5.521 | 5.056 | 4. 663 

20. 809 | 15. 450 | 12. 287 |10. 198] 8.716) 7.611 6.071 | 5.513 | 5.049 | 4. 657 } 

20. 690 | 15. 384 | 12. 245 |10.169| 8.695 | 7.595 6.060 | 5.504 | 5.042 | 4.651 | 

20. 571 | 15. 319 | 12. 203 )10. 140} 8.675) 7.579 6. 050 | 5.496 | 5.035 | 4. 645 

20. 455 | 15. 254 | 12. 162 |10. 112) 8.654) 7.563 6.040 | 5.487 | 5.028 | 4. 639 | 

20. 339 | 15. 190 | 12. 121 |10. 084] 8.633) 7.547 6.030 | 5.479 | 5. 020 | 4. 633 | 

20. 225 | 15. 126 | 12. 080 ]10. 055} 8.612) 7.531 6.020 | 5.471 | 5.013 | 4.627 

20. 112 | 15. 062 | 12. 040} 10.027) 8.591) 7.515 6.010 | 5.463 | 5.006 | 4.621 

OCONMAPwWHHO 
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TABLE 13. 

Time Speed and Distance. 
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Page 144] TABLE 14. 

‘Conversion Tables for Nautical and Statute Miles. 

Nautical miles into statute miles. Statute miles into nautical miles. 

1 nautical mile or knot=6,080.20 feet. , 1 statute mile =5,280 feet 
1 statute mile =5,2S0 feet. 1 nautical mile or knot=6,080.20 feet. 

Nautical Statute Nautical Statute Statute Nautical Statute Nautical 
miles. miles, miles. miles. miles. miles. miles. Iniles. 

1 1.15 51 58. 729 1 0. 87 51 44, 288 
2 2.30 52 59. 881 2 1.74 52 45. 156 
3 3.45 53 61. 032 3 2.61 53 46. 025 
4 4.61 54 62. 184 4 3.47 54 46. 893 
5 5. 76 55 63. 335 5 4.34 55 47.762 
6 6. 91 56 64. 487 6 5.21 56 48. 630 
7 8.06 57 65. 639 7 6.08 57 49. 498 
8 9.21 58 66. 790 8 6.95 58 50. 367 
9 10. 36 59 67. 942 9 7. 82 59 51. 235 

10 11. 52 60 69. 093 10 8. 68 60 52. 104 
11 12. 667 61 70. 245 il 9. 552 61 52. 972 
12 13. 819 62 71.396 12 10.421 62 53. 840 
13 14.970 63 72. 548 13 11. 289 63 54. 709 
14 16. 122 64 73. 699 14 12. 158 64 55. 577 
15 17. 273 65 74. 851 15 13. 026 65 56. 445 
16 18. 425 66 76. 003 16 13. 894 66 57.314 
17 19. 576 67 77. 154 17 14. 763 67 58. 182 
18 20. 728 68 78. 306 18 15. 631 68 59. O51 
19 21. 880 69 79. 457 19 16. 499 69 59. 919 
20 23. 031 70 80. 609 20 17. 368 70 60. 787 
21 24,183 71 81.760 21 18. 236 71 61. 656 
22 25. 334 72 82. 912 22 19. 105 72 62. 524 
23 26. 486 73 84. 063 23 19. 973 73 63. 393 
24 27. 637 74 85. 215 24 20. 841 74 64. 261 
25 28. 789 75 86. 366 25 21.710 75 65. 129 
26 29. 940 76 87.518 26 22.578 76 65. 998 
Cae 31. 092 77 88. 670 27 23. 447 77 66. 866 
28 32. 243 78 89. 821 28 - 24.315 78 67. 735 
29 33.395 79 90. 973 29 25. 183 79 68. 603 
30 34. 547 80 92.124 30 26. 052 80 69. 471 

31 35. 698 81 93.276 31 26. 920 81 70. 340 
32 36. 850 82 94. 427 32 27.789 82 71. 208 
33 38. 001 83 95. 579 33 28. 657 83 72. 077 
34 39. 153 84 96. 730 34 29. 525 84 72. 945 
35 40. 304 85 C7882 se so 30. 394 85 73. 813 
36 41. 456 86 99. 034 36 31. 262 86 74. 682 
37 42. 607 87 100. 185 37 32.131 87 75. 550 
38 43.759 88 101. 337 38 32. 999 88 76. 419 
39 44.911 89 102. 488 39 33. 867 89 77. 287 

1 40 46. 062 90 103. 640 40 34. 736 90 78. 155 
41 47. 214 91 104. 791 4l 35. 604 91 79. 024 
42 48.365 92 105. 942 42 36.473 92 79. 892 
43 49. 517 93 107. 094 43 37. 341 93 80. 760 
44 50. 668 94 108. 246 44 38. 209 94 81. 629 
45 51. 820 95 109. 397 45 39. 078 95 82. 497 
46 52. 971 96 110. 549 46 39. 946 96 83. 366 
47 54, 123 97 111. 701 47 40. 814 97 84, 234 
48 55. 275 98 112. 852 48 41. 683 98 85. 102 
49 56. 426 99 114. 004 49 42. 551 99 85. 971 
50 57. 578 100 115. 155 50 43. 420 100 86. 839 



TABLE 15. [Page 145 
Conversion Tables for Metric and English Linear Measure. 

Metric to English. 

Statute miles. Nautical miles. 

© 00 SIO) OW > CO DS ONWON Wont OM OND) Pwhe 

English to metric. 

Feet to meters. Yards to meters. Statute miles to meters. | Nautical miles to meters. | 

0. 304 
0. 609 
0. 914 
1, 219 
1.524 
1. 828 
2.133 
2. 438 
2. 743 

0.914 401 
1.828 803 
2.743 205 
3.657 607 
4.572 009 
5.486 411 
6.400 812 
7.315 214 
8.229 616 

1, 609. 35 1, 853. 25 
3, 218. 69 3, 706. 50 
4, 828, 04 5, 559. 75 
6, 437. 39 7,413. 00 
8,046.74 | ~-9,206.25— 
9, 656. 08 11, 119.50 

11, 265. 43 12) 972. 75 
12, 874. 78 14, 826. 00 
14, 484, 13 16, 679. 25 WHOWN SO) POND OW CO eH G9 SINT 00 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Inches platute Kilometers ey ic} o a Centimeters. 

0. 03937 1. 60935 
. 07874 3. 21869 
. 11811 4, 82804 
. 15748 6. 43739 
. 19685 8. 04674 
. 23622 9. 65608 
. 27559 11. 26543 
. 31496 12. 87478 
- 85433 14. 48413 

2. 54001 0. 02540 
5. 08002 - 05080 
7. 62003 . 07620 

10. 16004 . 10160 
12. 70005 . 12700 
15. 24006 . 15240 
17. 78007 . 17780 
20. 32008 - 20320 
22. 86009 . 22860 CO COONTO CUP bre OOONTOD OU HB COD 

66806°—38——10 



Page 146] TABLE 16. 

Conversion Tables for Thermometer Scales. 

[Fo=Fahrenheit temperature; C°=Centigrade temperature; RC=Réaumur temperature.] 

Equivalent temperatures—Fahr., Cent., Réaw 

RO=$ CO=$ (FO—32°). 
Ce =§ RO=§ (FO—32°). 

2 

+10.6 |-++ 
16.7 ; 11.1 
16.1 : 11.7 

12.2 
12.8 
13.3 
13.9 
14.4 
15.0 
15.6 
16.1 
16.7 
17.2 
17.8 
18.3 
18.9 
19.4 
20.0 
20.6 
21.1 
21.7 
22.2 
22.8 
23.3 
23.9 
24.4 
25.0 
25.6 
26.1 
26.7 
27.2 
27.8 
28.3 
28.9 
29.4 
30.0 
30.6 
31.1 
31.7 
32. 2 
32.8 
33.3 
33.9 
34. 4 
35. 0 
35.6 
36. 1 
36. 7 

9] 37.2 
100 |+37.8 |+ 

Equivalent temperatures—Centigrade and Fahrenheit. 

FO= 2 C°+32°. 

OCONMWHUMIPRWNe 

Hi Is 3002 
Wr SON Oe 

NPAWONPMDOO {lee ete tho co B® OOD Se be bobo RON SSE OOBNMWHUILWNWEH OS He BIB HR HB o9 09 G9 C9 09 PDIP DO SON Ot bo WERHWDONKE DOO 

Equivalent temperatures—Réaumur and Fahrenheit. 

Fo=$? R°+32°. 

Fe ft pe ek ek ff ft et et fet pk et et et 

SSS SSR RAIS SSATE ROSE NNEESSOD MM 

+ 

WNNNDNe eH SSRSSeaeho wmConNnomrnwomdc ODONAHUIPRWNH OS oor He BB OO SSSGSESSRS NODmBUINPNoOoDmUInwe CN Ss iN Korlonieon) o PNSSRSASSE CoOnNmommrnwmnonmcn 

0.6 
0.0 
9.4 
8.9 
8.3 
7.8 
7.2 
6.7 
6.1 
5.6 
5.0 
4.4 
3.9 
3.3 
2.8 
2. 2 
ad 
1.1 

— 0.6 
0.0 
0.6 
1.1 
1.7 
2.2 
2.8 
3.3 
3.9 
4.4 
5.0 
5.6 
6.1 
6.7 
7.2 
7.8 
8.3 
8.9 
9.4 

0 
bo bo bo bo bo be bs bo bo bo bo 

SSBSRSBNNSSRARERS St NWOWHORODHINAWORO S 



TABLE 17. [Page 147 

Reduction of Local Civil Time to Standard Meridian Time, and the reverse. 

[If local meridian is east of standard meridian, subtract from local civil time, or add tostandard meridian time. If local | 
meridian is west of standard meridian, add to local civil time, or subtract from standard meridian time.] 

Reduction to 
be applied 

to local civil 
timo, 

Reduction to 
be applied 

to local civil 
time x 

Difference of longitude be- 
tween local meridian and 
standard meridian. 

Difference of longitude be- 
tween local meridian and 
standard meridian. 

, Minutes. 

‘ 

OHIMMAPR WHO 8 03 GD 05 03 03 DOS OD 
eal sa oa Cull sant aun SSsSssssss 
to 9 52 

3 to 10 07 
10 08 to 10 22 
10 23 to 10 37 
10 38 to 10 52 
10 53 to 11 07 
11 08 to 11 22 
11 23 to 11 37 
11 38 to 11 52 
11 53 to 12 07 
12 08 to 12 22 
12 23 to 12 37 
12 38 to 12 52 
12 53 to 13 07 
13 08 to 13 22 
13 23 to 13 37 
13 38 to 13 52 
13 53 to 14 07 
14 08 to 14 22 - 
14 23 to 14 37 
14 38 to 14 52 

° 

7 2 
73 
75 
8 0 
8 2 
8 3 
85 
9 0 
9 2 
93 
95 

One: oF 

0 00 to 0 07 
0 08 to 0 22 
0 23 to 0 37 
0 38 to 0 52 
0 53 to 1 07 
1 08 tol 22 
1 23 to1 37 
1 38 tol 52 
1 53 to 2 07 
2 08 to 2 22 
2 23 to 2 37 
2 38 to 2 52 
2 53 to 3 07 
3 08 to 3 22 
3 23 to 3 37 
3 38 to 3 52 
3 53 to 4 07 
4 08 to 4 22 
4 23 to 4 37 
4 38 to 4 52 
4 53 tod 07 
5 08 to 5 22 
5 23 tod 37 
5 38 to 5 52 
5 53 to 6 07 
6 08 to 6 22 
6 23 to 6 37 
6 38 to 6 52 
6 53 to 7 07 
7 08 to 7 22 



Page 148] TABLE 18, 19, 20. 

TABLE 18 TABLE 19. 

Dip of the Sea Dip of the Sea at different Distances from the Observer. 
Horizon. 

Height of! Dip of the Dist. of Height of the Eye above the Sea in Feet. 
Land in the Eye. | Horizon. sen, Miles. 

” 

0 59 
A 
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Nore Tro Taste 19.—The numbers of this Table below the black lines 
are the same as are given in Table 18, the visible horizon corresponding 
to those heights not being so far distant as the land. 

TABLE 20. 

The Sun’s Parallax 
in Altitude. 

Altitude. Parallax. 

3 24 
3 32 
3 40 
3 48 
3 55 
4 02 
4 09 
4 16 
4 23 
4 29 
4 36 
4 42 
44 
4 5 
5 0 
5 0 
51 
51 
5 2 
5 2 
5 3 
5 3 
5 4 
5 4 
5 5. 
55 
6 0 
60 
61 
6 3 
65 
U al 
73 
7 5: 
81 
8 2 
8 4 
90 
91 
93 
94 

8 
4. 
10 
6 
1 
7 
2, 
7 
3 
8 
3 
8 
3 
8 
2 
7 
2 
6 
6 
6 
D 
4 
2 
9 
6 
2 
8 
3 
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TABLE 21. 

Parallax in Altitude of a Planet. 

AMON OOMDHMOANHO 

DOM~Mr~OIMWMMNAO 

DOMr-OMIOHNOANTS 

DAOMm~OOMOHHMOATHO 
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fraction. 
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Mean Re- | Apparent 
fraction. 

[Barometer, 30 inches. 

Altitude. 
Mean Re- {| Apparent 
fraction. 
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Correction of the Sun’s Apparent Altitude for Refraction and Parallax. 

[Barometer, 30 inches. Fahrenheit’s Thermometer, 50°.] 

Mean Re- Mean Re- Mean Re- Mean Re- { Mean Re- 
Tee fraction and apparent fraction and a anene fraction and Saar fraction and Te fraction and 

itude. Parallax ©. luce. | Parallax ©. * | Parallax ©. *| Parallax ©. 1 *| Parallax ©. § 
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Page 152] TABLE 24. 

Correction of the Mean Refraction for the Height of the Barometer. 

Mean refraction. 

gr 3 4/ : 5! 6’ 8/ 9 

0” | 30” 0” | 30” 0” | 30” 0” | 80” | 0” | 807 | 0” | 89” | 0” | 80” | 6” | 80” | 0” | 80” 

>= 

sats + 

au” “wr u ” “u” ” “" a” au 

17 | 20 48 
17 |20 47 

46 
45 
44 

41/43 

eee DA~IMSO 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
it 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
L 
I 
L 
1 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
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Correction of the Mean Refraction for the Height of the Thermometer. 

Mean refraction. 

6’ v 8’ 

0” | 80” | 0” | so” 0” | 80” 0” | 307 | 0” | 30” 

W ° 

DALPNOWHLRWO 

“u 

4 
4 
4 
4 
3 
3 
3 
3 
3 

8) 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
il 
1 
1 
1 
1 
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PH 
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Mean refraction. 
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Correction of the Mean Refraction for the Height of the Thermometer. 

Mean refraction. 

V a |.» 6’ 

0” | 30” | 0” | 30” 0” | 30” | 0” | 30” | 0” | 30” | 07) 30” 

ry Boclmaacne whore > oo = HS clara sc|mewnos 
=e S Bowa|soone woOnnwro> eee] Ey OF Dre Boo ndleacass 
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TABLE 26. [Page 155 

For reducing the Time of the Moon’s passage over the Meridian of Greenwich to the Time of its pass- 
age over any other Meridian. The numbers taken from this Table are to be added to the Time at 
Greenwich in West Longitude, subtracted in East Longitude. 

Daily variation of the moon’s passing the meridian. 
ongi= fie: o eS 

tude. | 40m | 42m | 44m | 46m | asm | 50m | 52m | 54m | 56m | 58m | GOm | 62m | 64m | G6n 

©) m. m. m. m. m. ™. m. m. mM. ™. ™. ™m. m. m. 

0 0 0 0 0;- 0 0 0 0 0 0 0 0 0 0 
5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

10 1 1 1 1 1 1 1 1 2 2 2 2 2 2 
15 2 2 2 2 2 2 2 2 2 2 2 3 3 3 
20 2 2 2 3 3 3 3 3 3 3 3 3 4 4 
25 3 3 3 3 3 3 4 4 4 4 4 4 4 5 
30 3 3 4 4 4 4 4 4 5 5 5 5 5 5 

35 4 4 4 4 5 5 5 5 5 6 6 6 6 6 
40 4 5 5 5 5 6 6 6 6 6 7 7 7 7 
45 5 5 5 6 6 6 6 7 7 7 7 8 8 8 
507 6 6 6 6 7 Z 7 7 8 8 8 9 9 9 
55 6 6 7 7 7 8 8 8 9 9 9 9 10 10 

60 7 7 7 8 8 8 9 9 9 10 10 10 11 11 
65 7 8 8 8 9 9 9 10 10 10 11 11 12 12 
70 8 8 9 9 9 10 10 10 11 11 12 12 12 13 
75 8 9 9] 10} 10 10 11 11 12 12 12 13 13 14 
80 9 9} 10) 10) 11 11 12 12 12 13 13 14 14 15 

85 9/ 10} 10} 11] 11 12 12 13 13 14 14 15 15 16 
90} 10) 10; 11] 11] 12 12 13 13 14 14 15 15 16 16 
95f 11] 11) 12) 12) 18 13 14 14 15 15 16 16 17 17 

100} 11) 12] 12] 18) 18 14 14 15 16 16 17 17 18 18 
1057 12) 12) 13] 138] 14 15 15 16 16 17 17 18 19 19 

110} 12) 13) 13) 14] 15 15 16 16 17 18 18 19 20 20 
1154 18) 18] 14] 15] 15 16 17 17 18 19 19 20 20 21 
1207 13] 14] 15] 15] 16 17 17 18 19 19 20 21 21 22 
125] 14] 15| 15] 16] 17 17 18 19 19 20 21 22 22 23 
130} 14) 15] 16) 17] 17 18 19 19 20 21 22 22 23 24 

185] 15] 16) 16) 17] 18 19 19 20 21 22 22 23 24 25 
140} 16] 16} 17] 18] 19 19 20 21 22 23 23 24 25 26 
145] 16/ 17) 18} 19} 19 20 21 22 23 23 24 25 26 27 
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Amplitudes. 

Declination. 

TABLE 27. 

Lati- 
tude. 
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Variation of Altitude in one minute from meridian passage. 

upper transit; reduction additive. Declination of the same name as the latitude; 
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Variation of Altitude in one minute from meridian passage. 

H
H
S
 
1
5
1
5
 
i
S
 O
O
 
m
s
 
J
 
H
S
 

6915 
05 6

6
 

d
i
v
s
 
S
A
G
 

H
o
d
 

66 06 o
d
 

I
=
 B
A
C
H
 O
I
D
 
A
O
 
H
O
 

r
H
 
O
O
O
 O
D
 
1
9
 O
O
 r
H
 

I
D
S
 

S
O
 O
/
C
 

r
t
 r
l
 O
I
D
 
1
S
 
19 

S
O
 6
9
 

1
0
 
1
9
 

0
0
 
H
H
 |
=
 

C
O
 H
O
N
 
I
 H
O
 

O
I
 

Veet e
s
 e
n
 
|
 

A
n
n
 

é - 3 3 3 i i ue & a 5 s us} B p is o ce] a E A eo 3 o ke} o 8 

Declination of the same name as 

H
I
G
 
15.165 

6 1
5
 
6 I 

o 
3
6
0
 

H
O
S
 

0
5
 
I
S
 
O
O
 

id 
1065 =H Hh aH Jd 

0d 
0d 

05 
05 

A
D
A
H
 

O
M
 

H
O
N
D
O
N
D
H
I
 

>
 

H
C
D
 
r
d
 

| 
Od 

H
H
 i 

4
 

O 
D
O
H
N
S
 

m
a
r
e
o
i
r
e
 

A
r
e
t
e
 

A
H
 

O
H
N
O
 
O
H
I
O
 

G
O
P
 
a
C
 

t
a
h
)
 

t
H
 
H
A
D
 
C
O
 OI 

I~ 
1
4
9
 
O
d
 1 

O1 
O
D
 
|= 

1
0
 69 

r
H
 O
D
 

a
 

Im
 

H
O
I
 

S
O
 

O
D
 

|
 

P=
 

6
0
 

6
0
 

1
9
 

10
 

=
H
 

H
H
 

H
O
O
 

1
6
0
 

00
 

60
 

6 
ON
 

IO 
A
l
a
n
s
 

C
O
 
r
~
'
O
 

O
r
 

a
i
e
 

1D 
C
O
 
=
 

19 
50 

i= 
[o7) 

r
i
 
o
u
c
e
 

ID 
O
l
 
D
A
D
S
 

R
E
N
L
R
S
A
I
B
H
A
I
S
S
 

8
 

R
A
A
F
 

i
 
i
d
 hS e

i
n
e
 o
 



oO i: gy : oO g g uk 

a 

3 

ims 
Ss) 

4 

a: Fg 

® Lo} £ aq 3 gq 
8 

> 

reduction additive. upper transit; Declination of the same name as the latitude; 

9 
C
H
A
N
 W
o
 
o
r
 
o
m
 

OD 6D CD CY) OD OD SH ud CO CO 

OD SH10 CO 

OD 

CD 

CD 

CD 

Or 

DAONWO 

OO 

SH 

SH 

SH 

SH 

H
i
d
 
1
0
 

| > 
D
W
O
A
D
O
S
 

A
N
N
A
N
 

o
n
n
n
e
 

O
D
 

O
D
 

OY
) 

O
D
 

O
D
 

W
o
O
r
~
n
o
o
 

OD
 

6
 

Cr
) 

C
D
 

S
H
 

m
A
 

o
O
 

t
H
 

o
D
 

6
9
 

O
D
 

O
D
 

C
D
 

O
D
O
D
A
H
A
N
 

C
D
 

O
D
 

Cf
) 

S
H
 

S
H
 

13.0 | 16.0 
44 | 10.7 | 12.6 | 15.5 

Declination of the same name as the latitude; upper transit; reduction additive. 



S
C
A
N
D
 H
O
 

O
M
m
 
O
D
 

SHH 1919 |. COON To A A fo ee 

TABLE 29. 

o ee ols bo 1s ] 8 Bs as -™ | © am FH 

& 
2 aE § 

Els 

ale A i) 213 Ss 

os 

5 |2 A |e 2/2 Ble 3 18a Blo SUE ss | a 

fo} 

alsa 

On 

lie 
Sis a |: Fey | SE Ps o A 

Page 166] 

D
O
R
A
D
O
 

d
a
n
n
i
n
 

A
A
O
n
N
 

in didi jadanaa 

reduction additive. Declination of the same name as the latitude; upper transit; ? 



[Page 167 er) A i a Q < ia) 

fo) e a2 a a g a ae) co oO A g £ g =} A 
42! 

A oO q ° & oO o = = < — ° a ° g — a 

Declination of a different name from the latitude; upper transit; reduction additive. 

o SAN WhoOr OM 

OD 100 SO SH LD 1 SH OSH SH oo OO 

LD 

1D 

1 

SH 

H 

[> Tore oe} SH SH OD OF OD 

H
A
I
 

r
j
 o
>
 

H
S
H
 

S
H
 

O
D
 

O
D
 

nO SH OD OI 4 |O 02 OE 

CD 

6 

CF) 

CF) 

09 

CIO 

ONAN 

Ow HOA HODOr 

OD 

69 

6) 

C1 

OD 

CD 

OO 

ONION 

ANAM OoO|SDDOr~r ANNAA AeA ANMNAO!DAOOr- ANNNANAN | Aen 

Sseeee hr rs 

D
A
O
N
O
O
 

L
D
 

1 1 
U
D
 

<
H
 

ADOMNS 

60 

16 

19 

19 

19 

O
M
A
N
 

S
t
 

S
H
 

S
H
 

S
H
 

O
O
 

M
O
M
N
O
S
 

H
H
H
 

D Oi HOD | 41 © > CO CO CD 6 OF) 6 CD [CD OO NON GN DM O19 HIN HOMO CD 69 OD CFD GD |6VD 6 CD ON ON 

S
D
E
 

O
I
N
|
\
C
 

N
H
O
D
 

S
H
 

GM
D 

O1
9 

GY
D 

C
r
 

[0
19

 
C1

9 
O
D
 

C
O
 

O
N
 

N
O
O
M
r
M
O
I
H
H
A
H
O
 

CONS OP ho Henares SH SH SH 0 619 [00 Gro C19 Cr Crd 

1
D
 C
D
 
r
a
 © 

O
O
 [Pw 1

 
H
O
D
 r
s
 S
H
 

S
H
 

S
H
 

S
H
 

Or) 
[019 
C
r
 

O19 
CrD 
C
D
 

P
1
0
 

0
)
 

4
 

o
>
 

S
H
 

S
H
 

S
H
 

S
H
 

O
D
 

mom Ha CD 6D Of YD 6D 

D109 OD rt 

St 

st 

tt 

O 0 O19 oF 

0 

6 

CD 

OD 

6D 

O
m
 

a
H
A
 

L
O
 

S
H
 

S
H
 

S
H
 

St
H 

m
o
r
 

O
H
 

H
O
D
 

0
9
 

6
 

6
D
 

HAOOHINODM10 Lu LED SH SH SH | <H SH Cr CD Cr) 

M
A
N
O
S
 
D
O
r
 

N
A
N
N
N
 

A
N
S
 
S
S
e
S
 

Fe Ih ee | be es 

B
e
 

© 
6
0
 

1
 

H
O
D
 

O
D
 

N
I
 

S
t
 

4
 

|
©
 

G
2
 

>
 

C
O
 

0
0
 

N
A
N
N
N
I
N
A
N
A
A
N
I
N
S
 

S
e
s
 

CO OONANNINANASA 

A
A
O
M
D
O
 

| 
O
1
0
 

H
o
d
 

C
O
C
O
 

C
O
A
 

A
I
N
 

A
A
N
A
 

O
O
O
 

C
O
A
 

A
I
N
A
N
A
N
 

t
e
a
m
 

o
a
l
o
n
c
o
i
n
 

w 
e
d
e
 

la
in
di
ai
aa
 

I
~
 

B
e
 

0 
6
0
1
0
 

b
s
 

h
s
 

Eh
 

oe
 

o
o
 

Declination of a different name from the latitude; upper transit; reduction additive. 



a N ica =) —Q = a Page 168] 

Variation of Altitude in one minute from meridian passage. 

Declination of a different name from the latitude; upper transit; reduction additive. 
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Variation of Altitude in one minute from meridian passage. 
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Reduction to be applied to Altitudes near the Meridian. 
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Reduction to be Applied to Altitudes near the Meridian. 
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Page 176] TABLE 381. 

Natural Trigonometric Functions. 

0° : 1° 

‘ sin tan ; sin tan cot 

0 | .00000) . 00000 2 01745) . 01746) 57. 290 
1 029 029 774 775) 56. 351 
2 058 058 803 804} 55. 442 
3 087 O87 832 833) 54. 561 
4 116 116 862 862} 53. 709 

5 145 145 891 891) 52. 882 
6 175 175 920 920) 52. 081 
ul 204 204 949 949) 51. 303 
8 | . 00233) . 00233 - 01978] . 01978) 50. 549 
9 262 262 - 02007] .02007| 49. 816 

10 291 291 036 036) 49. 104) . 
ll 320 320 065 066} 48. 412 
12 349 349 094 095] 47. 740 
13 378 378 
14 407 407 
15 436 436 
16 465 465 
17 | . 00495) . 00495 
18 524 524 

553 

123 124) 47. 085 
152 153} 46. 449 
181 182) 45. 829 
211 211} 45. 226 
240} . 02240} 44. 639 
269 269} 44. 066 
298 298) 43. 508 

- 02327 328] 42. 964) . 99973] 40 
356 357| 42. 433 972) 39 
385 386] 41. 916 972) 38 
414 415} 41. 411 971) 37 
443 444} 40. 917 970} 36 
472 
501) . 
530 
560 
589 

. 02618 
647 
676 
705 
734 
763) . 
792 

. 02821 
850 
879 
908 2 
938 
967 

- 02996 
- 03025] . 

054 
083 
112 
141 
170 
199 
228 

- 03257] . 
286 
316 
345 
374 
403 
432 
461 

- 03490) . 
cos 
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TABLE 31. 

Natural Trigonometric Functions. 

cot 

[Page 177 

cos 

19. 081 
18. 976 

- 871 
. 768 
. 666 

- 99863 

857 
. 564 855 

Serb OY “T7006 



Page 178] TABLE 31. 
Natural Trigonometric Functions. 

4° 5° 
sin tan cot cos sin tan cot cos 

- 06976] . 06993) 14.301] . 99756 11. 430} . 99619) 
- 07005] . 07022 . 241 754 8 . 392 6 

034 . 182 
063 . 124 
092 . 065 

121 14. 008 
150 13. 951 
179 . 894 
208 - 838 
237] . . 782 - 08976) . 

. 07266 727). - 09005 
295 
324 
353 
382 
411 
440 
469 

. 07498} . 07519 
527 548 
556 578 
585 607 
614 636 
643 665 
672 695 
701 724 

. 07730) . 07753 
782 
812 
841 
870 
899 
929 
958 

962) . 07987 
- 07991] . 08017 
- 08020 046 

049 075 
078 104 
107 134 
136 163 
165 192 
194 221 
223) . 08251 

'. 08252 280 
281 309 

339 
368 
397 
427 
456 
485 

. 08514 

4 
3 

8 
- 08716) . 08749 - 1045 

cos cot tan i cos cot tan sin 

85° 84° 



TABLE 31. 

Natural Trigonometric Functions. 

~ 
cot sin tan cot cos 

9. 5144 - 12278) 8. 1443) . 99255 
. 4878 2 . 1248 251 
. 4614 . 1054 248 
- 4352 . 0860 244 
. 4090 . 0667 240 

. 3831 . 0476 237 
. 8572 ) . 0285 233 
. 8315 8. 0095 230 
. 3060 : 7. 9906 226 
. 2806 2 . 9718 222 

. 2553) . - 9530} . 99219 

. 2302 . 9344 215 

. 2052 . 9158 211 

. 1803 . 8973 208 

. 1555 . 8789 204 

. 1309 - 8606 200 

. 1065 . 7. 8424 197 

. 0821 . 8243 193 

. 0579 : . 8062 189 

. 0338 . 7882 186 

. 0098) . . 7704} . 99182 
- 9860 . 7525 178 
. 9623 - 7348 175 
. 9387 - 7171 171 
. 9152 5 . 6996 

. 8919 . 6821 

. 8686 . 6647 

. 8455 . 6473 

. 8225 . 6301 
. 7996 b . 6129 

. 7769} . - 5958) . 

. 7542 . 5787 
- 7317 - 5618 
. 7093 3 . 5449 
. 6870 . 5281 

. 6648 . 5113 

. 6427 : - 4947 

. 6208 : - 4781 

. 5989 - 4615 
. 5772 - 4451 

. 5555] . - 4287] . 

. 5340 ‘ . 4124 

. 5126 . 8962 

. 4913 . 8800 
- 4701 5 - 3639 

. 4490 . 8479 

. 4280 . 3319 
- 4071 . 3160 
. 3863 . 8002 
. 3656 5 . 2844 

. 8450] . 997 . 2687) . 

. 8245 . 2531 

. 3041 - . 2375 
- 2838 . 2220 
- 2636 - 2066 

. 2484 ; . 1912 

. 2234 . 1759 

. 2035 - 1607 

. 1837 . 1455 
249) . 1640 . 1304 

- 12187| . 12278] 8.1448) . 99255 i 60 | . 13917 7.1154 

cos cot tan sin cos tan 

Sew WH Oyo 1006 



Page 180] TABLE 31. 

Natural Trigonometric Functions. 

8° 9° 
cot ‘ i tan cot cos 

7.1154 C - 15838) 6.3138) . 98769 
. 1004 868) . 3019 
. 0855 898) . 2901 
. 0706 928) . 2783 
. 0558 8 958| . 2666 
. 0410 - 15988] . 2549 
. 0264 3 -16017| . 2432 
0117 L 047| . 2316 
- 9972 077| . 2200 
- 9827 107| 6. 2085 

. 9682 137} .1970| . 

. 9538 167} . 1856 
- 93895 196} . 1742 
. 9252 226| . 1628 
. 9110 . 16256) . 1515 
. 8969 286) . 1402 
. 8828 316) . 1290 
. 8687) . 346} .1178 
. 8548 376] 6. 1066 
. 8408 405| .0955 
. 8269 4 435| . 0844) . 
. 8131 ; 465) . 0734 
. 7994 ‘ . 16495} . 0624 
. 7856 525} .0514 
. 7720 555) . 0405 
. 7584) . 585| . 0296 
. 7448 615) . 0188 
. 7313 645] 6. 0080 
. 7179 674| 5. 9972 
. 7045 704) . 9865 
. 6912 . 16734) . 9758] . 
. 6779 2 764) . 9651 
. 6646 7941 . 9545 
. 6514 824| . 9439 
. 6383]. 854] . 9333 
. 6252 884} . 9228 
. 6122 914) 5. 9124 
. 5992 944; . 9019 
. 5863 - 16974; . 8915 
. 5734 : -17004| . 8811 

. 5606 033) . 8708) . 

. 5478 063] . 8605 
. 5350 4 093] . 8502 
. 5223) . 123} . 8400 
. 5097 153} 5. 8298 
. 4971 183} . 8197 
. 4846 . 17213} . 8095 
. 4721 243] +. 7994 
. 4596 273] . 7894 
- 4472 303) . 7794 
. 4348 333] . 7694) . 
- 4225 363] . 7594 
. 4103} . 393] 5. 7495 
. 8980 . 17423] . 7396 
. 8859 453] . 7297 
. 8737 483) . 7199 
. 8617 513] .7101 
. 3496 543] . 7004 
. 3376 573] . 6906 

809] . 3257 603) . 6809 486 
- 15838] 6.3138) . _- 17633) 5. 6713] . 98481 

cot tan cot tan sin 

80° 
SrPNwWwKhOO NOOO 
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sin tan 

10° 
cot 

TABLE 31. 

Natural Trigonometric Functions. 

. 5. 1446) . 98163 

[Page 181 

cot cos 

. 1366 157] 59 

. 1286 152) 58 

. 1207 146 
. 1128 140 
. 1049 135 
. 0970 129] 54 
. 0892 124) 53 
. 0814 118} 52 

5. 0736} . 98112} 51 
. 0658 107) 50 
- 0581 101) 49 
. 0504 096] 48 
- 0427 090} 47 
. 0850 084) 46 

cos cot 

79° 
tan sin 

.17365| . 17633| 5. 6713] . 98481 
393 663| .6617| 476 
422| 693]. 6521 471 
451 723| .6425| 466 
479 753| .6329| 461 
508|-783| «. 6234| «455 
537| . 17813] .6140| 450 

17565, 843] .6045| 445 
594, 873] . 5951 440 
623 903) .5857| 435 
651 933] 5. 5764| . 98430 
680| 963] . 5671 425 
708] .17993| .5578| 420 
737| .18023| .5485| 414 
766| __(053|_. 5393|___—_—-409 

17794) 083| . 5301) 404 
823 113} .5209} 399 
852 143| .5118} 394 
380 173] . 5026 389 
909] 203) . 4936] 383 
937| 233] 5. 4845] . 98378 
966] . 18263] .4755| 373 

17995 293] .4665| 368 
. 18023} 323). 4575 362 

052| —-353| 4486] «357 
081 384| .4397| 352 
109| 414) .4308| 347 
138) 444] .4219| 341 
166} 474] . 4131 336 
195] . 18504! . 4043 331 
224; 534) 5. 3955| . 98325 
252) 564| .3868| 320 

18281 594| . 3781 315 
309| 624] .3694 310 
338) 654| . 3607) 304 
367|684| . 3521 299 
395| 714] . 3435 294 
424| . 18745] .3349| 288 
452| 775] . 3263) 283 
481 805] . 3178] 277 

18509} 835| 5. 3093| . 98272 
538,  865| .3008| 267 
567| 895] . 2924 261 
595|  925| .2839] 256 
624] 955}. 2755 250 
652| . 18986] .2672| 245 
681| .19016| .2588| 240 
710| 046) . 2505} 234 
738|  076| .2422| 229 

18767 106]. 2339| 223 
795 136| 5. 2257] . 98218 
824 166 .2174| 2121 9 
852 197 .2092| 207] 8 
881| . 19227| . 2011 201] 7 
910| 257|_ . 1929 196] 6 
938, 287| .1848| 190] 5 
967|  317| . 1767 185] 4 

.18995| 347] . 1686 179| 3 

. 19024] 378] . 1606 174] 2 
052| 408] . 1526 168 1 

~ 

. 0273 079) 45 

. 0197 073] 44 

. 0121 067) 43 
5. 0045 061) 42 
4. 9969) . 98056} 41 

- 9894 050) 40 
. 9819 044) 39 
. 9744 039} 38 
- 9669 033} 37 
. 9594 027) 36 
- 9520 021) 35 
. 9446 016) 34 

4. 9372 010) 33 
- 9298) . 98004] 32 
- 9225] . 97998) 31 
. 9152 992) 30 
. 9078 987| 29 
. 9006 981] 28 
- 8933 975] 27 
- 8860 969) 26 

4. 8788 963) 25 
. 8716 958] 24 
- 8644) . 97952] 23 
. 8573 946) 22 
- 8501 940} 21 
. 8430 934) 20 
- 8359 928] 19 
- 8288 922) 18 
. 8218 916) 

4. 8147) . 97910 

- 7729 875 

. 8077 905 
- 8007 899) 14 
. 7937 893] 13 
. 7867 887 
. 7798 881 

- 7659 869 
4.7591) . 97863 

. 7522 857 
- 7453 851 
. 7385 845 
- 7317 839 
. 7249 833 
. 7181 827 
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Page 182] TABLE 31. 

Natural Trigonometric Functions. 

12° 13° 
sin tan cot cos ; 

. 20791| . 21256) 4. 7046) .97815 
820 286| 4. 6979 809 
848 316 912 803 
877 347 845 797 
905 377 779 791 

933 408 712 784 
962 438 646 778 

- 20990 469 580 772 
- 21019} . 21499} 4. 6514 766 

047 529 448 760 

076 560 382) . 97754 
104 590 317 748 
132 621 252 742 
161 651 187 735 
189 682 122 729 
218 712| 4. 6057 723 

. 21246] . 21743) 4.5993 717 
275 773 928 711 
303 804 864 705 
331 834 800 698 
360 864 736) . 97692 
388 895 673 686 
417 925 609 680 
445 956) 4. 5546 673 
474) . 21986 483 667 

. 21502) . 22017 420 661 
530 047 357 655 
559 078 294 648 
587 108 232 642 
616 139 169 636 
644 169 107} . 97630 
672 200) 4. 5045 623 
701 231) 4. 4983 617 
729| . 22261 922 611 

. 21758 292 860 604 

35 786 322 799 598 

~ sin tan cot cos 

. 22495| . 23087) 4.3315) . 97437 
523 117 257 430 
552 148 200 424 
580 179 143 417 
608 209 086 411 

637 240) 4. 3029 404 
665 271) 4, 2972 398 
693] 23301 916 391 

22022) 332 859 384 
750 363 803 378 

778 393 747 . 97371 
807 424 691 365 
835 455 635 358 
863 485 580 351 
892 516} 4. 2524 345 

920} . 23547 468 338 
948 578 413 331 

- 22977 608 358 325 
. 23005 639 303 318 

033 670 248 311 

062 700 193) . 97304 
090 731 139 298 
118} . 23762 084 291 

793] 4. 2030 284 
823] 4. 1976 278 

854 922 271 
885 868 264 
916 814 257 
946 760 251 

316] . 23977 706 244 

345) . 24008) 653) . 97237 
373 039 600 230 
401 069 547 223 
429 100} 4. 1493 217 
458 131 441 210 

. 23486 162 388 203 

CONAN WNES 

36 814 353 737 592 514 193} 335 196 
37 843 383 676 585 542 223 282 189 
38 871 414 615 579 571] . 24254 230 182 
39 899 444 555 573 599 285 178 176 
40 928 475) 4. 4494) . 97566} 627 316 126) . 97169 
41 956] . 22505 434 560 656 347 074 162 
42 | . 21985 536 373 553 
43 | . 22013 567 313 547 

684 377| 4. 1022 155 
712 408} 4. 0970 148 

44 041 597 253 541 . 23740 439, 918 141 
45 070 628 194 534 769) . 24470 867 134 
46 098 658 134 528 797 501 815 127 
47 126 689 075 521 825 532 764 120 
48 155 719} 4. 4015 515 853 562 713 113 
49 183] . 22750} 4. 3956 508 882 593 662 106 
50 212 781 897] . 97502 910 624 611] . 97100 
51 240 811 838) 496) 9 938 655 560 093) 9 
52 | . 22268 842 779 489) 8 966] . 24686} 4. 0509 086] 8 
53 297 872 721 483] 7 - 23995 717 459) 079} 7 
54 325 903 662 476) 6 - 24023 747 408} 072] 6 
55 353 934 604 470) 5 051 778 358 065) 5 
56 382 964 546 463} 4 079 809 308 058) 4 
57 410} . 22995 488 457] 3 108 840 257 051] 3 
58 | 438] . 23026 430 450) 2 136 871 207 044) 2 
59 467 056 372 444 ‘ 164 902 158 037] 1 

0 60 | . 22495) . 23087) 4. 3315] . 97437 - 24192) . 24933] 4.0108) . 97030 
cot tan sin cos cot tan sin 

zic( es 76° 

~ ~| 



TABLE 31. [Page 183 

Natural Trigonometric Functions. 

15° 
sin tan cot 

- 25882] . 26795) 3.7321) . 
910 826 
938 857 

888 
920 

951 
- 26982 
. 27013 

044 
076 

107 

~ 

- 26976 
- 27004 046 

032 077 
060 109 
088 140 
116 172 
144 203 
172] . 28234 
200 266 
228 297 
256 



Page 184] 

cot 

TABLE 31. 

Natural Trigonometric Functiors. 

cos 

3. 4874 
836 
798 
760 
722 

- 96126 
118 
110 
102 
094 

684 
646 
608 

. 4570 
533 

086 
078 

. 96070 
062 
054 

495 046 
037 
029 
021 
013 

- 96005 
- 95997 

989 
981 
972 
964 

764 
792 

51 
52 

60 

820 
847 
875 
903 
931 
959 

- 28987] . 
- 29015 

042 
070 
098, 
126 
154 
182 
209 

- 29237 
cos 

- 30573 
cot 

SRN WR OU NIOOS 

sin tan cot cos 

- 29237 
265 
293 
321 
348 

- 30573 
605 
637 
669 
700 

3. 2709 
675 
641 
607 
573 

376 
404 
432 
460 

- 29487 Sameer: 

732 
764 

. 30796 
828 
860 

539 
506 

3. 2472 
438 
405 

- 95630) 
622 
613 
605 
596 
588 
579 
571 
562 
554 

515 
543 
571 
599 
626 

891 
923 
955 

- 30987 
- 31019 

371 
338 
305 
272 

3. 2238 

- 95545 
536 
528 
519 
511 

654 
682 
710 

. 29737 
765 

051 
083 
115 
147 
178 

793 
821 
849 
876 
904 

210 
242 

. 31274 
306 
338 

205 
172 
139 
106 
073 
041 

3. 2008 
3. 1975 

943 
910 

502) 45 
493 
485 
476 
467 

- 95459 
450 
441 
433 
424 

932 
960 

- 29987 
- 30015 

370 

043) . 

878 
845 
813 
780 

3. 1748 

415 
407 
398 
389 
380 

071 
098 
126 
154 
182 

716 
684 
652 
620 
588 

- 95372 
363 
354 
345 
337 

209 
237 

. 80265) . 
292 
320 

556 
524 

3. 1492 
460 
429 

328 
319 
310) 
301 
293 

348 
376 
403 
431 
459 

397 
366 
334 
303 

3. 1271 

- 95284 
275 
260 
257 
248) 

- 30486 
514 
542 
570 
597 

240 
209 
178 
146 
115 

625 
653, 
680 

- 30708) . 
736 

084 
053 

3. 1022 
3. 0991 

961 

240) 
231 
222 
213 
204 

- 95195 
186 
177 
168 
159 

763 
791 
819 
846 
874 

- 30902} . 

930 
899 
868 
838 
807 

3. 0777 

150 
142 
133 
124 
115 

tan 

- 95106 
sin 

SeNWwWRONOATIHOS 



TABLE 31. 

Natural Trigonometric Functions. 

18° 
g sin tan cot cos 

0 | . 30902) . 32492) 3.0777| . 95106] 60 
1 929 524 746 097] 59 
2 957 556 716 088] 58 
3 | .30985 588 686 079] 57 
4 | .31012 621 655 070} 56 

5 040 653 625 061) 55 
6 068 685 595] . 95052) 54 
7 095 717 565 043] 53 
8 123] . 32749 535 033] 52 
9 151 782) 3. 0505 024) 51 

10 178 814 475 015} 50 
11 206 846 445) . 95006} 49 
12 233 878 415] .94997| 48 
13 261 911 385 988) 47 
14 | . 31289 943 356 979] 46 

15 316} . 32975 326 970) 45 
16 344! . 33007 296 961] 44 
17 372 040) 3. 0267 952) 43 
18 399 072 237 943] 42 
19 427 104 208 933] 41 

20 454 136 178) . 94924] 40 
21 482 169 149 915} 39 
22 | . 31510 201 120 906) 38 
23 537 233 090 897| 37 
24 565] . 33266 061 888] 36 

25 593 298 032 878} 35 
26 620 330} 3. 0003 869} 34 
Ref 648 363] 2. 9974 860] 33 
28 675 395 945) . 94851] 32 
29 703, 427 916 842) 31 

30 730 460 887 832] 30 
31 31758) . 33492 858 823} 29 
32 786 524 829 814) 28 
33 813 557 800 805] 27 
34 841 589 772 795} 26 

35 868 621} 2. 9743 786) 25 
36 896 654 714) . 94777) 24 
37 923 686 686 768) 23 
38 951] . 38718 657 758) 22 
39 31979 751 629 749) 21 

40 | . 32006 783 600 740| 20 
41 034 816 572 730) 19 
42 061 848 544 721) 18 
43 089 881 515 712) 17 
44 116 913] 2. 9487] . 94702] 16 

45 144 945 459 693} 15 
46 171| . 33978 431 684) 14 
47 199} . 34010 403 674] 13 
48 227 043 375 665} 12 
49 254 075 347 656] 11 

50 32282 108 319 646] 10 
51 309 140} 2. 9291 637) 9 
52 337 173 263] . 94627) 8 
53 364 205 235 618} 7 
54 392) . 34238) 208 609) 6 

55 419 270 180 “599) 5 
56 447 303 152 590) 4 
57 474 335 125 580) 3 
58 502 368 097 571, 2 
59 529 400 070 561) 1 
60 | . 32557] . 34433) 2.9042) .94552) 0 

cos cot tan sin y 

71° 

[Page 185 

19° 
sin tan cot cos 

- 32557! . 34433] 2.9042!) . 94552) 60 
584 465| 2.9015 542) 59 
612 498] 2. 8987 533] 58 
639 530 960 523] 57 
667 563 933 514) 56 

694 596 905 504) 55 
722 628 878 495) 54 
749 661 851 485] 53 

32777 693 824 476] 52 
804] . 34726 797 466} 51 

832 758 770} . 94457) 50 
859 791| 2. 8743 447| 49 
887 824 716 438) 48 
914 856 689 428] 47 
942 889 662 418) 46 

969 922 636 409) 45 
- 32997 954 609 399] 44 
- 33024) . 34987 582 390) 43 

051) . 35020 556 380} 42 
079 052 529 370) 41 

106 085} 2. 8502] . 94361) 40 
134 118 476 351) 39 
161 150 449 342) 38 
189 183 423 332] 37 

33216 216 397 322) 36 

244! . 35248 370 313] 35 
271 281 344 303] 34 
298 314 318 293] 33 
326 346 291 284] 32 
353 379} 2. 8265 274) 31 

381 412 239) . 94264! 30 
33408] . 35445 213 2541 29 

436 AT7 187 245) 28 
463 510 161 235) 27 
490 5438 135 225) 26 

518 576 109 215) 25 
545 608 083 206] 24 
573 641 057 196} 23 

33600 674 032 186} 22 
627] . 35707| 2. 8006 176} 21 | 

655 740| 2.7980) . 94167| 20 
682 772 955 157) 19 
710 805 929 147] 18 
737 838 903 137| 17 
764 871 878 127] 16 

33792 904 852 118} 15 
819 937) 2. 7827 108} 14 
846] . 35969 801 098} 13 
874| . 36002 776] . 94088] 12 
901 035 751 078} 11 

929 068 725 068} 10 
956 101 700 058) 9 

- 33983 134 675 049) 8 
- 34011 167| 2. 7650 039} 7 

038] . 36199 625 029) 6 

065 232 600 019) 5 
093 265 575| . 94009] 4 | 
120 298 550) . 93999} 3 
147 331 525 989} 2 | 
175 364 500 979} 1 

- 34202) .36397| 2.7475] .93969] 0 

cos cot tan sin | / 

70° 



Page 186] TABLE 31. 

Natural Trigonometric Functions. 

20° 21° 
U sin tan cot cos sin tan cos 

0 | . 34202) .36397| 2.7475] . 93969] 60 . 35837] . 38386} 2. - 93358] 60 
1 2 430 450 959) 348] 59 
2 463 425 949 337| 58 
3 496 400 939 327| 57 
4 529 376 929 316) 56 

5 562 351 919 306} 55 
6 595 326 909 295) 54 
7 628 302 899 285) 53 
8 661 277 889 93274) 52 
9 . 836694] 2. 7253 879 264) 51 

10 727 228] . 93869) 253] 50 
11 760 204 859 243) 49 
12 793 179 849 232) 48 
13 826 J55 839 222) 47 
14 859 130 829 211) 46 

15 892 106 819 715 201) 45 
16 925 082 809) 693] . 93190] 44 
17 958 058 799 298 955 671 180} 438 
18 - 36991 034 789 325] . 38988) 2. 5649 169} 42 
19 - 37024] 2. 7009 779 352] . 39022 627 159} 41 

20 057} 2. 6985) . 93769 379 055 605 148) 40 
21 090 961 759 406 089 583 137] 39 
22 123 937 748 434 122 561 127] 38 
23 157 913 738 461 156 539 116] 37 
24 190 889 728 . 36488 190 517 106} 36 

25 223 865 718 515 223) 2. 5495) . 938095) 35 
26 37256 841 708) 542] . 39257 473 084) 34 
27 289 818 698 569 290 452 074] 33 
28 322] 2. 6794 688 596 324 430 063} 32 
29 355 770 677 623 357 408 052] 31 

30 388 746] . 93667; 650 391 386 042] 30 
31 422 723 657 677 425 365 031] 29 
32 455 699 647 704 458] 2. 5343 020} 28 
33 37488 675 637 . 36731) . 39492 322] . 93010) 27 
34 521 652 626 758 526 300} . 92999) 26 

35 554 628 616 785 559 279 988] 25 
36 588] 2. 6605 606 812 593 257 978] 24 
37 621 581 596 839 626 236 967] 23 
38 654 558 585 867 660 214 956] 22 
39 687 534 575 894 694 193 945) 21 

40 37720 511} . 93565) 921) . 39727) 2. 5172 935] 20 
41 754 488 555) 948 761 150 924) 19 
42 787 464 544) . 36975 795 129 913) 18 
43 820 441 534 - 37002 829 108} . 92902] 17 
44 853} 2. 6418 524 029 862 086 892) 16 

45 887 395 514 056 896 065 881) 15 
46 920 371 503 083 930 044 870} 14 
AT 953 348 493) 110 963 023 859] 13 
48 - 37986 325 483 137| . 39997} 2. 5002 849} 12 
49 - 38020 302 472 164) .40031| 2. 4981 838] 11 

50 053 279| . 93462 191 065 960 827] 10 
51 086 256 452 218 098 939 816] 9 
52 120} 2. 6233 44] . 37245 132 918] . 92805) 8& 
53 153 210 431 272 166 897 794 7 
54 186 187 420) 299 200 876 784) 6 

55 220 165 410 326 234! 2. 4855 773) 5 
56 253 142 400 353 267 834 762) 4 
57 286 119 389 380 301 813 75ll 3 
58 320 096 379 407 335 792 740) 2 
59 0 353 074 368 434 369 772 729) 1 
60 | . 35837] . 38386] 2.6051] .93358 60 | . 37461] . 40403) 2.4751] .92718) 0 

cos cot tan sin cos cot tan sin f 

69° lipo 68° 



TABLE 31. [Page 187 

Natural Trigonometric Functions. 

22° 23° 
Y sin tan cot y sin tan cot cos 

0 | .37461| . 40403) 2.4751) . 0 | . 39073) . 42447) 2.3559) . 92050 
1 488 436 730 1 100 482 539 039 
2 515 470 709 2 127 516 520 028 
3 542 504 689 3 153 551 501 016 
4 569 538 668 4 180 585 483) . 92005 

5 595 572 648 5 207 619 464| . 91994 
6 622 606 627 6 234 654 445 982 
7 649 640 606 7 260 688] 2. 3426 971 
8 676 674 586 8 287| . 42722 407 959 
9 703} . 40707] 2. 4566 9 | . 39314 757 388 948 

10 | . 37730 741 545 10 341 791 369 936 
11 757 775 525 11 367 826 351 925 
12 784 809 504 12 394 860 332 914 
13 811 843 484 13 421 894 313} . 91902 
14 838 877 464 14 448 929) 2. 3294 891 

15 865 911 443 15 474 963 276 879 
16 892 945 423 16 501} . 42998 257 868 
17 919} . 40979 403 17 528] . 43032 238 856 
18 946] . 41013} 2. 4383 18 | . 39555 067 220 845 
19 973 047 362 19 581 101 201 833 

20 | . 37999 081 342 20 608 136 183 822 
21 | . 38026 115 322 170} 2. 3164] . 91810 
22 053 149 302 205 146 799 
23 080 183 282 239 127 787 
24 107 217 262 274 109 775 

25 134] . 41251 242 308 090 764 
26 161 285 222 . 43343 072 752 
27 188 319} 2. 4202 378 053 TAl 
28 215 353 182 412 035 729 
29 241 387 162 447| 2.3017] . 91718 

30 38268 421 142 i 481] 2. 2998 706 
31 295 455 122 516 980 694 
32 322] . 41490 102 550 962 683 
33 349 524 083 585 944 671 
34 376 558) 063 620 925 660 

35 403 592 043 43654 907 648 
36 430 626 023 689 889 636 
37 456 660} 2. 4004 724| 2. 2871) . 91625 
38 483 694) 2. 3984 758 853 613 
39 | . 38510) . 41728 964 793 835 601 

40 537 763 945 828 817 590 
41 564 797 925 862 799 578 
42 591 831 906 897 781 566 
43 617 865 886 932 763 555 
44 644 899 867 - 43966 745 543 

45 671 933] 2. 3847 - 44001) 2. 2727) . 91531 
46 698] . 41968 828 036 709 519 
47 725) . 42002 808 071 691 508 
48 | . 38752 036 789 105 673 496 
49 778 070 770 140 655 484 

50 805 105 750 175 637 472 
51 832 139 731 9 | 210 620 461 
52 859 173] 2. 3712 8 44244] 2. 2602] . 91449 
53 886 207 693 7 279 584 437 
54 912) . 42242 673 6 314 566 425 

55 939, 276 654 5 349 549 414 
56 966 310 635 4 384 531 402 
57 | . 38993 345 616 3 418 513 390 
58 | . 39020 379 597 2 453 496 378 
59 046 413 578 1 488 478 366 
60 | . 39073] . 42447) 2.3559] .92050} 0 60 | .40674| . 44523) 2. 2460) . 91355 

cos cot tan sin 

67° 66° 



Page 188] TABLE 31. 

Natural Trigonometric Functions. 

24° 
y sin tan cot cos 
0 | .40674| . 44523) 2. 2460) .91355| 60 
1 700 558 443 343] 59 
2 727 593 425 331] 58 
3 753 627 408 319] 57 
4 780 662 390 307] 56 
5 806 697 373 295| 55 
6 | . 40833 732 355 283) 54 
7 860| . 44767 338] . 91272] 53 
8 886 802 320 260) 52 
9 913 837| 2. 2303 248} 51 

10 939 872 286 236) 50 
11 966 907 268 224) 49 
12 | . 40992 942 251 212) 48 
13 | . 41019) . 44977 234 200] 47 
14 045] . 45012 216 188] 46 

15 072 047 199] . 91176} 45 
16 098 082 182 164] 44 
17 125 117} 2. 2165 152] 438 
18 151 152 148 140] 42 
19 178 187 130 128] 41 

20 204 222 113 116} 40 
21 231) . 45257 096 104] 39 
22 | . 41257 292 079} . 91092] 38 
23 284 327 062 080} 37 
24 310 362 045 068} 36 
25 337 397 028 056} 35 
26 363 432] 2. 2011 044} 34 
27 390 467| 2. 1994 032] 33 
28 416] . 45502 977 020} 32 
29 443 538 960} . 91008} 31 
30 469 573 943] . 90996] 30 
31 | . 41496 608 926 984! 29 
32 522 643 909 972] 28 
33 549 678 892 960] 27 
34 575 713 876 948] 26 

| 35 602] . 45748] 2. 1859 936] 25 
36 628 784 842 924) 24 
37 655 819 825] . 90911} 23 
38 681 854 808 899] 22 
39 707 889 792 887} 21 

40 | . 41734 924 775 875) 20 
41 760 960 758 863] 19 
42 787| . 45995 742 851} 18 
43 813] . 46030} 2. 1725 839] 17 
44 840 065 708 826] 16 
45 866 101 692 814) 15 
46 892 136 675] . 90802} 14 
47 919 171 659 790) 13 
48 945 206 642 778} 12 
49 972 242 625 766} 11 
50 | . 41998 277 609 753] 10 

} 51 | . 42024 312 592 741| 9 
52 051) . 46348) 2. 1576 729) 8 
53 077 383 560| . 90717] 7 
54 104 418 543 704) 6 
55 130 454 527 692] 5 
56 156 489 510 680} 4 
57 183 525 494 668] 3 
58 209 560 478 655] 2 
59 235 595 461 643] 1 
60 | .42262| .46631) 2.1445) .90631) 0 

cos cot tan sin y 

65° 

25° 
tan cot cos 

- 46631) 2.1445} . 90631 
666 429 618 
702 413 606 
737 396 594 
772 380 582 

808 364 569 
843 348 557 
879 332 545 
914 315 532 
950} 2. 1299 520 

- 46985 283] . 90507 
- 47021 267 495 

056 251 483 
092 235 470 
128 219 458 

163 203 446 
199 187 433 
234 171 421 
270} 2. 1155 408 
305 139 396 

. 47341 123] . 90383 
377 107 371 
412 092 358 
448 076 346 
483 060 334 

519 044 321 
555 028 309 
590} 2. 1013 296 

5 626] 2. 0997 284 
- 43025] . 47662 981 271 

051 698 965} . 90259 
077 733 950 246 
104 769 934 233 
130 805 918 221 
156 840 903 208 

182 876 887 196 
209 912) 2. 0872 183 

- 43235 948 856 171 
261) . 47984 840 158 
287} . 48019 825 146 

313 055 809} . 90133 
340 091 794 120 
366 127 778 108} 18 
392 163 763 085} 17 

. 43418 198} 2. 0748) 082] 16 

445 234 732 070) 15 
471| . 48270 717 057] 14 
497 306 701 045] 13 
523 342 686 032] 12 
549 378 671 019} 11 

575 414 655} . 90007) 10 
602 450 640} . 89994) 9 

. 43628 486] 2. 0625 981] 8 
654] . 48521 609 968| 7 
680 557 594 956) 6 

706 593 579 943) 5 
733 629 564 930) 4 
759 665 549 918) 3 
785 701 533 905} 2 
8il 737 518 892} 1 

- 43837) . 48773) 2.0503) .89879| 0 

cos cot tan sin ? 

64° 



TABLE 31. 

Natural Trigonometric Functions. 

26° 
Y sin tan cot cos 

0 | . 43837) . 48773) 2.0503] . 89879 
1 863 809 488 867 
2 889 845 473 854 
3 916 881 458 841 
4 942 917 443 828 

5 968 953 428 816 
6 | .43994| . 48989 413 803 
7 | .44020| . 49026 398 790 
8 046 062! 2. 0883 777 

1 9 072 098 368 764 

1 10 098 134 353] . 89752 
11 124 170 338 739 
12 151 206 323 726 
13 177 242 308 713} 
14 203 278 293 700 

15 | . 44229) . 49315} 2. 0278 687 
16 255 351 263 674 
17 281 387 248 662 
18 307 423 233 649 
19 333 459 219 636 

20 359 495 204! . 89623 
21 385 532 189 610 
22 44411 568 174 597 
23 437 604 160 584 
24 464! . 49640} 2. 0145 571 

25 490 677 130 558 
26 516 713 115 545 
27 542 749 101 532 
28 568 786 086 519 
29 44594 822 072 506 

30 620 858 057} . 89493 
31 646 894 042 480 
32 672 931 028 467 
33 698] . 49967} 2. 0013 454) 
34 724| . 50004) 1.9999 441 

35 750 040 984 428) 
36 44776 076 970 415 
37 802 113 955 402 
38 828 149 941 389 
39 854 185 926 376 

40 880 222 912) . 89363 
41 906 258 897 350 
42 932 295 883 337 
43 958) . 50331) 1. 9868 324 
44 | . 44984 368 854 311 

45 45010 404 840 298 
46 036 441 825 285 
47 062 477 811 272) 
48 088 514 797 259 
49 114 550 782 245 

50 140 587 768) . 89232) 10 
51 166 623 754 219) 9 
52 45192) . 50660} 1. 9740 206] 8 
53 218 696 725 193] 7 
54 243 733 711 180} 6 

55 269 769 697| - 167] 5 
56 295 806 683 153) 4 
57 321 843 669 140) 3 
58 347 879 654 127) 2 
59 373 916 640 114, 1 
60 | . 45399] . 50953] 1.9626] . 89101] 0 

cos cot tan sin Y 

63° 

[Page 189 

614 

cos cot tan 

62° 

891 651 361 848 
917) . 51688 347 835 
942 724 333 822 
968 761) 1. 9319 808 

2 45994 798 306 795 
- 46020 835 292) . 88782) 

046 872 278 768) 
072 909 265 755 
097 946 251 741 
123] . 51983 237 728 
149) . 52020) 1. 9223 715 
175 057 210 701 
201 094 196) . 88688 
226 131 183 674 

- 46252 168 169 661 
278 205 155 647 
304 242 142 634 
330 279 128 620 
355 316) 1.9115 607 
381] . 52353 101) . 88593) 
407 390 088 580 
433 427 074 566 
458 464 061 553 

- 46484 501 047 539 
510 538 034 526 
536 575 020 512 
561 613) 1.9007] . 88499 
587 650} 1. 8993 485 
613) . 52687 980 472 
639 724 967 458 
664 761 953 445) 
690 798 940 431) 10 

. 46716 836 927 417) 9 
742 873 913 404) 8 
767 910} 1. 8900} . 88390} 7 
793 947 887 377|_ 6 
819) . 52985 873 363] 5 
844) . 53022 860 349) 4 
870 059 847 336] 3 
896 096 834 322) 2 
921 134 820 308) 1 

- 46947) .53171] 1. 8807) . 88295) 0 
G y 

sin 



Page 190] TABLE 31. 

Natural Trigonometric Functions. 

28° 29° 
z sin tan cot cos y sin tan cot cos 

0 | .46947| .53171| 1.8807) . 88295} 60 0 | . 48481) .55431) 1. 8040} . 87462 
1 973 208 794 281) 59 1 506 469 028 448 
2 46999 246 781 267] 58 2 532 507 016 434 
3 47024 283 768 254] 57 3 557 545] 1. 8003 420 
4 050 320 755 240) 56 4 583 583) 1.7991 406 

5 076 358 741 226) 55 5 608 621 979 391 
6 101 395 728 213) 54 6 634 659 966 377 
7 127} . 53432 715| . 88199] 53 7 659] . 55697 954 363 
8 153 470 702 185} 52 8 684 736 942) . 87349 

| 9 178 507 689 172) 51 9 710 774 930 335 
10 47204 545] 1. 8676 158} 50 10 48735 812 917 321 
11 229 582 663 144] 49 11 761 850 905 306 
12 255 620 650 130] 48 12 786 888} 1. 7893 292 
13 281 657 637 117) 47 13 811 926 881 278 
14 306 694 624] . 88103) 46 14 837| . 55964 868 264 

15 332] . 53732 611 089} 45 15 862) . 56003 856 250 
16 358 769 598 075) 44 16 888 041 844) . 87235 
17 383 807 585 062) 43 17 913 079 832 221 
18 47409 844 572 048} 42 18 938 117 820 207 
19 434 882 559 034) 41 19 964 156 808 193 

20 460 920) 1. 8546 020} 40 20 | . 48989 194) 1. 7796 178 
21 486 957 533] . 88006} 39 21 | .49014 232 783 164 
22 511} .53995 520) . 87993) 38 22 040 270 771 150 
23 537| . 54032 507 979) 37 23 065] . 56309 759 136 
24 562 070 495 965] 36 24 090 347 747| . 87121 

25 588 107 482 951] 35 25 116 385 735 107 
26 47614 145 469 937) 34 26 141 424 723 093 
27 639 183 456 923) 33 27 166 462 711 079 
28 665 220 443 909] 32 28 49192 501} 1. 7699 064 
29 690 258 430 896] 31 29 217 539 687 050 

30 716 296} 1. 8418) . 87882) 30 30 242) . 56577 675 036 
31 741| . 54833 405 868] 29 31 268 616 663 021 
32 767 371 392 854] 28 32 293 654 651) . 87007 
33 793 409 379 840] 27 33 318 693 639] . 86993 
34 47818 446 367 826] 26 34 344 731 627 978 

35 844 484 354 812] 25 35 369 769 615 964 
36 869 522 341 798) 24 36 49394 808} 1. 7603 949 
37 895 560 329| . 87784] 23 37 419 846 591 935 
38 920 597 316 770) 22 38 445 885 579 921 
39 946 635 303} - 756) 21 | 39 470 923 567 906 

40 971) . 54673) 1. 8291 743] 20 40 495| . 56962 556 892 
Al 47997 711 278 729) 19 4l 521} . 57000 544 878 
42 48022 748 265 715) 18 42 546 039 532] . 86863 
43 048 786 253 701) 17 43 571 078 520 849 
44 073 824 240 687] 16 44 49596 116} 1. 7508 834 

45 099 862 228) . 87673} 15 45 622 155 496 820 
46 124 900 215 659) 14 46 647 193 485 805 
47 150 938 202 645} 13 AT 672 232 473 791 
48 175| .54975 190 631) 12 48 697 271 461 777 
49 201! . 55013 177 617} 11 49 723 309 449 762 

50 226 051) 1. 8165 603] 10 50 748) . 57348 437 748 
51 48252 089 152 589) 9 51 773 386 426] . 86733 
52 277 127 140} . 87575) 8 52 49798 425| 1. 7414 719 
53 303 165 127 561) 7 53 824 464 402 704 
54 328 203 115), 546] 6 54 849 503 391 690 

55 354 241 103 532/05 55 874 541 379 675 
56 379 279 090 518} 4 56 899 580 367 661 
57 405 317 078 504) 3 57 924 619 355 646 
58 430 355 065 490) 2 58 950 657 344 632 
59 456 393 053 A476} 1 59 | .49975 696 332 617 
60 | . 48481] . 55431] 1.8040} . 87462) 0 60 | .50000] . 57735) 1.7321) . 86603 

cos cot tan sin U cos cot tan sin 

61° 60° 
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Natural Trigonometric Functions. 

30° 31° 
Y sin tan cot 

-50000| .57735| 1.7321) . 
25 

~| sin tan cot 

-51504| .60086] 1.6643) .85717 
529 126 632 702 
554 165 621 687 
579 205 610 672 
604 245 599 657 
628 284 588 642 
653 324 577 627 
678] . 60364 566] . 85612 
703 403 555 597 

. 51728 443 545 582 9 227 085) 1. 7216 Joonee PWNS 

10 | . 50252 124 205 10 753 483) 1. 6534 567) 50 
11 277 162 193 778 522 523 551] 49 
12 302 201 182 803 562 512 536} 48 
13 327 240 170 828 602 501 521] 47 
14 352 279 159 852 642 490 506] 46 
15 377) . 58318 147 877) . 60681 479) . 85491) 45 
16 403 357 136 902 721 469 476] 44 
17 428 396 124 927 761 458 461] 43 
18 453 435) 1. 7113 952 801 447 446] 42 
19 478 474 102 - 51977 841 436 431) 41 
20 | . 50503 513 090 - 52002 881} 1. 6426 416] 40 
21 528 552 079 026 921 415 401] 39 
22 553 591 067 051) . 60960 404 385] 38 
23 578 631 056 076) . 61000 393) . 85370] 37 
24 603) . 58670 045 101 040 383, 355] 36 
25 628 709 033 126 080 372 340} 35 
26 654 748 022 151 120 361 325) 34 
27 679 787) 1.7011 175 160 351 310] 33 
28 704 826) 1. 6999 - 52200 200 340 294) 32 
29 729 865 988 225 240 329 279) 31 
30 | . 50754 905 977 250 280) 1. 6319 264| 30 
31 779 944 965 275) . 61320 308] . 85249) 29 
32 804) . 58983 954) . 299 360 297 234) 28 
33 829) . 59022 943 324 400 287 218) 27 
34 854 061 932 349 440 276 203} 26 
35 879 101 920 374 480 265 188} 25 
36 904 140) 1. 6909 - 52399 520 255 173} 24 
37 929 179 898 423 561 244 157] 23 
38 954 218 887 
39 | .50979 258 875 
40 | . 51004 297 864 

448 601 234 142 
473) . 61641 223) . 85127 
498, 681} 1. 6212 112 

41 029] . 59336 853) . 86000 522 721 202 096} 19 | 
42 054 376 842) . 547 761 191 081] 18 
43 079 415 831 572 801 181 066] 17 
44 104 454| 1. 6820 . 52597 842 170 051] 16 

45 129 494 808 621 882 160 035| 15 
46 154 533 797 646 922 149 020) 14 
47 179 573 786 671| . 61962 139} . 85005] 13 
48 204 612 775 696] . 62003 128] . 84989] 12 
49 229] . 59651 764 720 043 118 974] 11 

50 | . 51254 691 753 745 083) 1. 6107 959} 10 
51 279 730 TAQ) . . 52770 124 097 943) 9 
52 304 770| 1. 6731 794 164 087 928] 8 
53 329 809 720 819 204 076 913] 7 
54 354 849 709 844) . 62245 066| . 84897] 6 

55 379 888 698 869 285 055 882) 5 
56 404 928) - 687 893 325 045 866] 4 
57 429| . 59967 676 918 366 034 851] 3 
58 454) . 69007 665 943 406 024 836] 2 
59 479 046 654 967 446 014 820] 1 
60 | .51504| . 60086) 1.6643) . 8571 . 52992) . 62487) 1.6003] . 84805] 0 

cos cot tan i cos cot tan sin y 

_ 59° 58° 
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Natural Trigonometric Functions. 

TABLE 31. 

32° 
y sin tan cot cos cos 

0 | .52992) .62487| 1. 6003) . 84805) 60 - 83867) 66 
1 | .53017 527| 1.5993 789) 59 851} 59 
2, 041 568 983 774] 58 835} 58 
3 066 608 972 759) 57 819) 57 
4 091 649 962 743) 56 804) 56 

5 115 689 952 728) 55 788] 55 
6 140} . 62730 941 712) 54 772) 54 
7 164 770 931 697) 53 83756] 53 
8 189 811 921) . 84681] 52 740) 52 
9 | . 53214 852 911 666} 51 724| 51 

10 238 892} 1. 5900 650] 50 708| 50 
11 263 933 890 635] 49 692] 49 
12 288] . 62973 880 619] 48 676) 48 
13 312) . 63014 869 604| 47 660] 47 
14 337 055 859 588] 46 645] 46 

15 361 095 849] . 84573] 45 83629] 45 
16 | . 58386 136 839 557| 44 613] 44 
17 411 177 829 542] 43 597] 43 
18 435 217 818 526| 42 581] 42 
19 460 258 808 511} 41 565} 41 

20 484 299| 1. 5798 495) 40 549} 40 
21 509] . 63340 788 480| 39 533] 39 
22 534 380 778 464| 38 517| 38 
23 558 421 768) . 84448] 37 83501] 37 
24 | . 538583 462 757 433] 36 485) 36 

25 607 503 747 417) 35 469] 35 
26 632 544 737 402) 34 453] 34 
27 656 584 727 386] 33 437| 33 

| 28 681 625 717 370} 32 421| 32 
29 705] . 638666 707 355] 31 405} 31 

30 730 707| 1. 5697) . 84339] 30 389) 30 
31 754 748 687 324| 29 83373] 29 
32 | . 53779 789 677 308} 28 356] 28 
33 804 830 667 292) 27 340) 27 
34 828 871 657 277) 26 324] 26 

| 35 853 912 647 261) 25 308] 25 
36 877 953 637 245| 24 292) 24 
37 902} . 63994 627 230] 23 276| 23 
38 926] . 64035 617] . 84214] 22 260] 22 
39 951 076 607 198] 21 83244) 21 

40 | .53975 117} 1. 5597 182] 20 228] 20 
41 | .54000 158 587 167] 19 212} 19 

§ 42 024 199 577 151} 18 195] 18 
43 049 240 567 135] 17 179} 17 
44 073 281 557 120} 16 163] 16 

45 097| - 64822 547] . 84104] 15 147) 15 
46 122 363 537 O88! 14 131] 14 
47 146 404 527 072) 13 83115} 13 
48 171 446 517 057} 12 098} 12 
49 195 487 507 041} 11 082] 11 

50 | . 54220 528] 1. 5497 025; 10 066} 10 
51 244 569 487] . 84009] 9 050] 9 
52 269] . 64610 477| . 83994) 8 034] 8 
53 293 652 468 978| 7 017) 7 
54 317 693 458 962] 6 - 83001} 6 

55 342 734 448 946] 5 - 82985] 5 
56 366 775 438 930] 4 969) 4 
57 391 817 428 915] 3 953] 3 
58 415 858 418 899] 2 936] 2 
59 440 899 408 883} 1 920) 1 
60 | .54464| .64941| 1.5399) . 83867] 0 - 82904) 0 

cos cot tan sin U sin cal 
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Natural Trigonometric Functions. 

1949) . 
934 
925 

. 3916 
908 

. 56976] . 2158401 oy 
~ 57000 891 

024 : 882 
047 874] . 
071 865 095 ya Si) sO: 
119 848 
143 . 3840 
167| . : 831 . 57191 823 215 _637 ue 
238 806] . 

477| 798 
521| 789 
565| 781 
610] 772 

. 58779| .72654| 1. 3764 
cos cot tan 

66806°—38——_13 
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Natural Trigonometric Functions. 

36° 
Z sin | tan cot cos 

- 58779] . 72654] 1.3764] . 80902 
802 699 755 885 
826 743 747 867 
849 788 739 850 
873 832 730 833 

896 877 722 816 
920 921 713 799 
943] . 72966 705| . 80782 
967| . 73010 697 765 

- 58990 055 688 748 

- 59014 100} 1. 3680 730 
037 144 672 712 
061 189 663 696 
084 234 655 679 
108 278 647 662 

131] . 73323 638] . 80644 
154 368 630 627 
178} = 418 622 610 
201 457 613 593 

- 59225 502 605 576 

248 547) 1. 3597 558 
272 592 588 541 
295] . 73637 580} . 80524 
318 681 572 507 
342 726 564 489 

365 771 555 472 
389 816 547 455 

. 59412 861 539 438 
436 906 531 420 
459 951 522 403 

482) . 73996) 1. 3514} . 80386 
506] . 74041 506 368 
529 086 498 351 
552 131 490 334 
576 176 481 316 

. 59599 221 473 299 
622 267 465 282 
646 312 457| . 80264 
669] . 74357 449 247 
693 402 440 230 

716 447| 1. 34382 212 
739 492 424 195 
763 538 416 178 

. 59786 583 408 160 
809 628 400 143 

832| . 74674 392) . 80125 
856 719 384 108 
879 764 375 091 
902 810 367 073 
926 855 359 056 

949 900} 1. 3351 038 
972 946 343 021 

- 59995) . 74991 335] . 80003 
- 60019] . 75037 327| . 79986 

042 082 319 968 

065 128 311 951 
089 173 303 934 
112 219 295 916 
135 264 287 899 
158 310 278 881 

cos cot tan 

53° 

- 60182] . 75355) 1.3270) . 79864 
sin 

0 | .60182 60 
1 205 59 
2 228 58 
3 251 57 
4 274 56 
5 298 55 
6 321 54 
7 344 53 
8 367 52 

| 9 | . 60390 51 
10 414 50 
11 437 49 
12 460 48 
13 483 47 
14 506 46 
15 529 45 
16 553 44 
17 | . 60576 43 
18 599 42 
19 622 41 
20 645 40 
21 668 39 
22 691 38 
23 714 37 
24 738 36 
25 761 35 
26 | . 60784 34. 
27 807 33 
28 830 32 
29] 853 31 
30 876 30 
31 899 29 
32 922 28 
33 945 27 
34 968 26 
35 | . 60991 25 
36 | . 61015 
37 038 23 
38 061 22 
39 084 21 
40 107 20 
41 130 19 
42 153 18 
43 176 17 
44 | . 61199 16 
45 222 15 
46 245 14 
47 268 13 
48 291 12 
49 314 11 
50 337 10 
51 360 9 
52 | . 61383 8 
53 406 7 
54 429 6 
55 | 451 5 
56 474 4 
57 497 3 
58 520 2 
59 543 1 
60 | . 61566 0 

cos sin 
~ 
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Natural Trigonometric Functions. 

39° 
tan cot 

- 62932] . 80978] 1. 2349 
955) . 81027 342 

- 62977 075 334 
- 63000 123 327 

022 171 320 

045 220 312 
068 268 305 
090 316 298 
113 364 290] . 
135 413 283 

. 63158 461) 1. 2276 
180] . 268 
203 261 

254 
248 j 247 

239 
232) . 
225 
218 
210 

946) 1. 2203 
- 81995 196 
- 82044 189 310 

092 181) . 77292 
141 174 273 

190 167 
238 160 
287 153 
336 145 

229) . 79496) | : 385 1388 

251 544) 1. 434) 1.2131) . 
274 591 : 5 124 
297 531 117 
320 | 109 
342 102 

095 
088 
081 
074 
066 

1. 2059 
052 
045 
038 

120 031 

169 ec 
218 
268 009 
317} 1. 2002 
366) 1.1995 

415 
. 83465 

514 
564 
613] __—«9€ 

662| 95 

761 
811 
860 

- 64279) . 83910) 1.1918 
cot 

~ 

OONOO PWR S 
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tan cot i 

- 83910} 1.1918] . 76604 
- 83960 910 586 
- 84009 903 567 

059 896 548 
108 889 530 

TABLE 31. 

Natural Trigonometric Functions. 

158 882 511 

- 65606 - 86929 
0 

1. 1504) . 75471 
cos cot tan sin 

49° 

tan cot 

- 86929) 1. 1504 
- 86980 497 
- 87031 490 

082 483 
133 477 

184 470 
236 463 
287 456 
338 450 
389 443 

441] 1. 1436 
- 87492 430 

543 423 
595 416 
646 410 

698 403 
749 396 
801 389 
852 383 
904 376 

- 87955] 1. 1369 
- 88007 363 

059 356 
110 349 
162 343 

265 329 
317 323 
369 316 
421 310 

524 296 
576 290 
628 283 
680 276 

G32 270 
784 263 
836 257 
888 250 
940 243 

- 88992] 1. 1237 

| . 66913 - 90040 Se NWO T000 1. 1106) . 
cos cot tan 



tan cot 

TABLE 31. 

Natural Trigonometric Functions. 

- 90040 1, 1106 
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385 

901 
923 
944 
965 

439 
- 92493 

547 
601 
655 

- 67987 709} _ 
763 
817 
872 
926 

- 92980 
- 93034 

088 
143 
197 

- 93252 SRN WHOUDNTOCO 
~ 

- 69466) . 1. 0355 
cos tan 



Page 198] TABLE 31. 

Natural Trigonometric Functions. 

———— ed 

1. 0000 

cot 

1. 0000 

tan 
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Logarithms of Numbers. 

100 

2 3 d d d 8 9 Prop. Parts 

00087/|43/00130 43 43 43|00346}43|00389 
518 561 42 43 43|00775/42100817 

00945/43|00988 43 42) 42/01199}43|01242 
01368/42/01410 42 42 42|01620|42|01662 
01787|41/01828 41 42 41|02036)42/02078 

02202)41102243 42} 449 490 
41|02857/41/02898 
40|03262/40|03302 
40|03663)40|03703 

03782/40 40 39/04060}40/04100 

04179)39) 40 39] 454 493 
571\39 39 : 39|04844/39|04883 

04961)38 39 39/0523 1/38|05269 
05346/39105385 38 38| 614/338/05652 
05729)38105767 37 38|05994/38|06032 

06108)|37|/06145 38 37 38106371 408 
483 521 37 37 37|06744/37|06781 

06856)37|/06893 37 37 37/07 115)36|07151 
07225)37|07262 36 37 37| 482 518 

591 628 36 36 37|07846|36/07882 

07954)36,07990 36 36 36|08207/|36|08243 
08314\36/08350 35 36 565 600 

35 35 08920)35|08955 
35 35 09272/35|09307 
35 35 621)\35|09656 

35 35 09968)35}10003 
34 35) 10312}34| 346 
34 34 653/34|10687 
34 34 10992/33/11025 
34 33 11327)34| 361 

DOMDYNMHHHAWN-—O 

OCWAOIBDUHLWN—-O 

OOMDINHDNLWN—O 

33 34 661/33/11694 
11760)33) 33 33 11992)|32|12024 
12090/33)12123 32) 33 12320]32| 352 

418)32) 450 33 32) 646|32/12678 
12743)32/12775 33 32 12969)32|13001 

CWUMIMDMARWN—O 

13066|32)/13098 32 32) 13290)32} 322 
32} 418 32 32 609)311 640 
3113735 32 31 13925/31/13956 
32)14051 31 32 14239)31|14270 
31] 364 32) 31 551)31} 582 

644 31 30 14860]31/14891 
31/14953 30 15168}30/15198 
30|15259 31 473 503 

30 15776)30|15806 
30 16077/30|16107 

30 376 406 
29 673 702 

16820]30|16850|29|16879)30 16967/30|16997 
17114|29]17143)30)17173}29 29/17260)29/17289 

406|29 29 29] 55] 

OCVUDIMDMNARWN=-—O 

17696|29 17725)29|17754|28 17811}29|17840|29|17869)29 

CUMDYIDMNFEWNH-O 7 8 9 
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Logarithms of Numbers. 

-O 

OnNIHHAhWN 

NON 

ASS N Ip PID 

No.| 0 {dj 1 |d| 2 |d|) 3 jd Gl Oil) 7% jel 3 jel) lick 

159 |17609|29|17638)|29|17667|29|17696|29)17725}29|17754)28|17782|29)17811|29 17840}29|17869]}29 

151 |17898\28|17926)|29|17955|29|17984|29| 18013] 28] 1804-1 20/1 8070|29|1 8099} 28) 18127|29|18156)28 

h 152 |18184)29|18213)28|18241|29|18270)28 28) 355/20] 384/28} 412/29} 441)\28 

153 469}29]} 498}28) 526)28) 554/29 28) 6389]28) 667|29} 696)28}18724\28 

154 |18752|28/18780|23|18808}29|18837|28|18865}28] 18893]28|1892 1|23|1 8949} 28) 1897 7|28| 19005)28 

155 |19033]28|19061 |28|19089|23|19117}28|1914.5]28] 191 73}28)19201|28)19229|28/19257\28| 285}27 

156 312\28} 340)28| 368)\28| 396\28 28) 479/28) 50728} 535\27) 562)28 

157 590\28} 618|27| 645)28) 673}27 28|19756)27|19783}28|19811|27)19838}28 

158 |19866]27/19893}28|19921|27|19948]28|19976)27|20003)27/20030)28|20058)27/20085)27/20112\28 

159 120140)27/20167|27|201 94/28) 20222!27|20249)27 27| 303}27| 330)28} 358)\27| 385/27 

160 412\27} 439]27| 466)27| 493}27 27| 575]27| 60227} 629|27| 656)27 

161 683)27| '710|27/20737|26|20763|27|20790}27| 2081 7 |27|20844|27/2087 1|27|20898)27|20925|27 

162 }20952|26|20978)27|21005}27|/21032|27|21059}26|21085|27/21 1 12/27/21 139}26)21165)27/21192}27 

163 }21219}26/21245\27| 272\27) 299}26 26| 378]27| 405)]26} 431\27| 458)26 

164 484)07} 511)]26| 537\27| 564\26 26| 643]26/ 669]27] 696)26) 722\26 

165 121748}27|/21775\26|21801)26|21827}27|21854)26| 21 880|26]21906|26/21932|26/21958|27/21985)26 

166 |22011|26|22037]|26|22063|26/22089)|26|221 15)26)22141)26|22167|27|22194|26|22220)26|22246)26 

167 272\26| 29826) 324\26) 350\26 26| 427\26/ 453)26| 479|26} 505/26 

168 531}26| 557\26) 583)25) 608)26 26| 686]26] . 712|25} 737|26/22763}26 

169 |22789]25|22814|26|22840)26|22866]25|2289 1|26]229 1 7|26|22943]25|22968|26|22994|25|23019)26 

170 |23045/25|23070|26|23096|25|23121|26|23147|25)23172|26|23198}25|23223|26|23249|25 274/26 

171 300]25] 325/25} 350\26| 376)25 26) 452)25) 47725) 502|26| 528}25 

172 5538\25] 578)\25) 603)26) 629}25 25| 704)25| 729]25|23754)25|23779|26 

173 |23805]|25|23830]25|23855)|25|23880]25|23905)25]23930|25|23955|25|23980)25/24005|25/24030)25 

174 |24055)25|24080)|25)/24105)25|24130}25 24|24204125|24229]05) 25425} 279|25 

175 304/25) 329/24) 353)25| 378)25 24) 452l25] 47725) 502)25) 527724 

176} 551\25| 576\25) 6O01\24} 625)25 25] 699]25] 72424) 748)25|24773}24 
177 |24797|25/24822|24|24846)25|2487 124 24|2494.4125|24969}24|24993)25 

178 |25042|24|25066)25|2509 1}24)25115}24 24|25188]24|252 1 2}25/25237|24 

179 285\25] 310\24) 334l24) 358}24 406]25| 431)24| 455)24) 479}24 

180°} 527/24) 551}24| 575\25} 600)24 648}24| 672\24| 696)24) 720}24 

) 181 |25768}|24|25792|24|258 1 6|24|25840)|24| 25864] 24) 25888]24|259 1 2|23|25935|24|25959| 24 

182 |26007]|24|26031|24|26055|24|26079|23/26 102] 24] 26 126/24) 26150|24/26174|24/26 198 )23 

183 245\24| 269)24) 293]23) 316)24 864\23| 387|24| 411}24) 435)23 

} 184 482\23] 505\24) 529]24) 553/)23 600\23} 62324) 647)23) 670\24 

185 717/24, '7411!23] '764|24|26788)23 23] 2.6834|24|26858|23|2688 1 |24|26905]/23 

H 186 |26951)\24/26975]|23|26998|23|2702 1 |24|27045} 23] 27068]23|2709 1\23|27 1 1424/27 138) 23 

187 |2718423]27207}24|27231\23} 25423 300|23) 323}23) 346]24| 370\23 

1 188 } 416)23) 439}23) 462|23) 485/23 531]23) 554}23) 577|23} 600)23 

1 189 | 646l23| 669]23| 692\23} 71523 761/23|27 78423127807 |23|27830)22 

190 |27875]|23|27898|23|27921|23/2794.4|23|27967]22|27989|23/ 280 1 2|23/28035|23/28058|23 

191 |128103}23/28126]|23|28149]|22|28171)23/28194)23128217|23| 240/22} 262}23) 285|22 

192 330)23| 353)22} 375)23} 39823 443]23] 466]22| 488]23} 511\22 

193 556\22} 578\23} 60122} 623)23 668|23} 691)22} 713\22) 735/23 

194 |28780)23/28803}22|28825|22|28847|23 2|22|289 14]23/28937|22|28959| 22 

195 |29003}23/29026]22|29048)22|29070|22| 29092) 23] 291 15)22/29137|22|29159|22|29181 |22 

h 196 226|22| 248]22| 270)22}, 292/22 336|22} 358)22} 380}23} 403}22 

197 447|22| 469]22} 491}22} 513/22 557\22) 579221 601\22] 623)22 

198 667|21) 688)22| 710/22} 732)22 p 776|22|29798)22|29820)29|29842/21 

199 |29885|22129907|22|29929|22/2995 1|22|29973]21| 29994 22/3001 6/22/30038}22|30060)21 

200 |30103|22/30125|21/30146|22|30168}22|30190)2113021 1 |22|30233)22/30255|21|30276)22 

No. 0 1 2 3 6 o 8 



TABLE 32. [Page 201 
Logarithms of Numbers. 

No ) \icl) al ich el) 3 ic! dj 6 |d| 7 |dj 8 Jd} 9 Jd] Prop. Pars 

200 |30103)22/30125)21/30146)22/30168}22 22|30233]22|30255)21)30276|22|/30298)22 
201 320)21) 341)22} 363]21) 384)22 21| 449]22) 471)21) 492)22) 514)21 

} 202 535}22) 557|21| 578}22) 600)21 21) 664/21) 685j)22} 7O7|21) 728\22 
203 750\21| 771/21/30792)22/30814\21 22/30878]21|30899]21130920|22/30942)21 
204 |30963]21/30984|22|31006]21/31027\21 22/31091/21/31112)21]31133}21/31154\21 

205 |31175|22/31197)21| 218)21) 239}21 21} 302}21| 323}22} 345)21) 366/21 
206 387\21| 408}21| 429]21) 450)21 21) 513}21} 584)21) 555]21| 576)21 
207 597/21; 618)21} 6389]}21) 66021 21] 723)21| 744lo1} 765)20) © 785}21 
208 |31806}21)31827|21/31848/21|/31869)21 20/31931}21/31952)21131973}21/31994/21 
209 |32015)20/32035}21/32056)21/32077|21 21/32139]21/32160)21|32181|20)32201|\21 

— — — i— fe) 

210 222/21) 243/20) 263/21) 284/o1 21} 3846/20) 366)21) 387\21| 408/20 ! 
211 428}21| 449)20} 469]21) 490/20 21| 552!20) 572\21) 593}20) 613)21 B 
212 634/20} 654)21| 675}20) 695)20 20) 756)21) _777|20)32797|21|32818}20)  ¢ 
213 |32838]|20/32858/21/32879|20|/32899]|20 20|32960}20/32980)21/33001|20/33021)20] 5 
214 |33041|21!33062)|20/23082)20/33102|20 20/33163]20/33183]|20| 203/21) 224\20] 6 

7 
215 244\20| 2641/20) 284/20) 304)21 20} 365/20) 385]20} 405\20/ 425/20 8 
216 445}20). 465)21| 486}20) 506)20 20| 566/20) 586)20} 606/20} 626/20 2 
217 646}20} 666)20} 68620) 706/20 20| 766)20) 786|20/33806}|20|33826)20 
218 |33846/20|/33866|19}33885]20/33905|20 20/33965|20|33985)20/34005|20|34025)19 
219 |34044)20/34064|20|34084)20|34104!20 20|34163]}20/34183}20] 203)20| 223)19 ° 

220 | 2420) 262I201 28alie| 301i 20| 361l19| 380l20| 400\20| 420\0) 3 
221 439}20| 459)20} 479}]19) 498)20 20| 557/20} 577\19| 596/20} 616\19} 4 
222 635)20| 655/19} 674\20) 694/19 20| 753/19] 772\20) 792\19/34811}19) 5 
223 |84830)|20/34850/19|34869)20|/34889]19 19|34947|20|34967|19|34986|19|/35005]20 S 
224 |35025)19/35044|20/35064|19|/35083)}19 19|35141)19/35160}20/35180|19) 199!19 8 

225 218)20| 238}19} 257\19) 276)19 19} 334]19) 353/19} 372)20) 392I19 5 
226 411}19] 430}19} 449}19) 46820 19} 526)19} 545}19) 564\19} 583}20 
227 | 603)19} 622\19} 641/19) 66019 19} 717\19} 736\19) 755)19| 774\19) —9 

| 228 793)|20|35813}19|35832)|19/3585 1 |19 19]35908]19|35927/19/3594.6|19|35965)19 i 
229 |35984|19|36003)18/36021|19|36040}19 1936097 }19|36116)19/36135}19|36154)19 B 

230 |36173}19} 192|19} 211/18) 229}19 19} 286|19| 805/19} 324)18| 342/19 < 
231 361}19} 380}19} 399}19) 418)}18 19} 474}19} 493}18} S11}19} 5380\19} ¢& 
232 549}19| 568}18} 586)19| 605/19 19; 661)19} 680/18} 698|19} 717/19 7 
233 736\18| 754/19} 773\18| 791)\19 18|36847)19|/36866/18|36884|19/36903)19} 38 
234 |36922)18|36940)19|36959|18|36977|19 19|37033)18|37051/|19|37070)18|37088)19 ° 

235 |37107|18/37125|19|37144|18|37162)|19 19} 218)18) 236)18} 254/19) 273/18 18 
236 291}19) 310}18} 328)18) 346/19 18} 401\19/ 420)18} 488}19} 457|18 o) 
237 475}18| 493}18} 511}19) 530/18 19} 585\18} 603}18} 621/18} 639)19 a 
238 658\18} 676}18} 694}18} 712\19 18} 767\18| 785/18} 803}19|37822|18 3 
239 137840|18/37858/18/37876|18|37894/18 18|37949]18|37967/18|37985|18|38003\18] | 

= = = 5 
240 |38021)18/38039]13|38057|18/38075/18 18/38130)18/38148]13|/38166\18| 184/18 6 
241 202/18} 220)18) 238}18| 256/18 18} 310\18) 3828)18} 346/18] 364\18 7 
242 382|17| 399}18| 417\18} 435|18 18} 48918} 50718} 525\18} 543/18 8 
243 56117} 57818} 596\18} 614/18 18} 668/18} 686/17) 703/18) 721/18} 46 
244 739)18| 757\18) 775)17| 792!18 18|38846]17|38863)18/38881!13|38899]18 17 

245 |38917|17/38934/13|38952)18|38970}17 18}39023}18|39041|17/39058)18|39076)|18 e 
246 |39094)17/39111/18)39129)17/39146)18 17} 199)18} 217}18} 235\17]/ 25218 2 
247 270)17| + 287}18} 305)17/ 322/18 17| 375)\18) 393)17} 410\18) 428)17 3 
248 445)18) 463)17) 480}18| 49817 17} 550)18} 568\17) 585}17/ GO2Q\is} 4 
249 620|17| 6387)18) 655/17] 672\18 17] 724\18} =742\17) =759\18) 977717 2 

250 |39794)17/3981 1\18|39829|17/39846}17 17/39898}17|39915)18]39933)17|39950 ” g 
as | ENG La a LJ ba 9 

No. | 0 1 2 3 6 q 8 9 10 
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Logarithms of Numbers. 

250 

d| 1 2 lal 3 q| nals 6 8 dl Prop. Parts 

7/3981 1|18|39829|17|39846|17/39863|1s|39881|17/39898 339933 
39985 |17/40002117/40019|18/40037|17|40054117/40071 40106 
40157\18} 175\17| 192h7| 209h7] 226\17] 243 278 

329|17| 346|1s| 364{17| 381h7| 398li7| 415|17| 449 
5001s} 518h7| 535h7| 552|17] 569|17| 586 620 

671 688]17] 705|17] 72217) 739 756 790 
40841}17|40858]17/40875)17|40892|17/40909}17|/40926 17140960 
41010)17)41027|17/41044117/41061]17}41078}17|/41095 17141128 

179 196}16| 212!17]) 2297) 246 263 296 
347 363)17| 380}17]} 397}17} 414 430 464 

OW DAIDAEWN-—O 

17} 514}17) 5381)16} 547\17} 564fi7] 581 597 631 
17) 681}16} 69717] 714\17] 731fiel 747 764 797 
17|41847}16]41863]17|41880|16/41896]17}41913}]16|41929]17/41946)17/41963 
16/42012)17/42029)16|42045|17142062}16|42078|17/42095]16/42111|16|42127 
17} 177\16) 1938 210)16) 226)17} 243 259/16 292 

16} 357 374\16| 390}16, 406 455 
17] 521 5387\16| 55387) 570 619 
17| 684 700\16| 716}16) 732 5 781 
16/42846]16|/42862]16|42878}16]42894 42943 
17}43008}16|43024/|16}43040]16]43056/16 16/43104 

169}16} 185)16| 2O01fie} 217}\16 16| 265 
297 329|16) 345!16) 36L}ie) 377)16 16| 425 
457 A89)16| 505|16) 521}16) 537/16 15] 584 
616 648}16| 664)16} 68O}i6 696/16 16| 743 
775 807\16) 823)15) 838}16/43854)16 43886) 16|43902|15|43917 

43933)16|43949]|16|43965)16/43981115/43996}16}44012 44044)15|44059)|16|44075 
44091)16|44107|15|44122|16/44138]16/44154i16, 170 16] 217 

248 264/15] 279)16) 295}16] 311}is} 326 15] 373 
404 420 436}15| 451\16) 467}16/ 483 529 
560 576 15] 607|16} 623}15} 6388/16 15] 669]16} 685 

OWDIDMFWN-—O 

OW MDIMRMOLRWN-O 

716 731 15} 762 77815] 793\16| S8O9}15} 82416} 840)15/44855]16 
44871}15|44886]16|44902)15|44917|15/44932)|16144948)15|44963)16|44979]15/44994116/45010)15 
45025]15|45040)16|45056)15/4507 1115/45086]16]45102)15/45117|16|45133)15/45148 163)}16 

179}15| 194)15| 209}16) 225 240/15] 255}16) 271!15) 286}15} 301 317|15) 
332\15] 347/15} 362)16/ 378 393}15] 408|15) 4238}16/ 489}15} 454 469}15 

484\16| 500}15} 515/15) 530 545)16] 561\15) 576)15) 591}15} 606 621)}16 
286 637}|15| 652 667/15] 682 697}15] 712\16) 728}15} 743)15} 758 773}15 
287 788\15| 803 818|16) 834/15/45849]15}45864)15}45879|15/45894115145909|15}45924 15 
288 |45939]15|45954\15|45969]15/45984/16/46000}15}46015|15|46030/15/46045/15/46060)15/46075)15) 
289 |46090}15/46105)15|46120)15/46135 150)15) +165 180 195}15} 210 225)15) 

WDIDRMOKRWN-—O 

290 255 270}15| 285 300}15} 315 330 345}14| 359 374\15) 
291 404 419}15 464}1 479 494]15) 509 §23]15 
292 553 568/15 613 627 642}15} 657 672}15 
293 702 716/15 761 776 790\15} 805 820)15 
294 850)14/4686415 46894115}46909)14/46923)15}46938]15/46953}14|46967)15 

295 46997/15|47012)14 47041]15}47056)14]47070|15/47085}|15)47 100}14|47114)15) 
296 47144 14 18814] 202)15) 217 232/14) 246 261)15 
297 14 334}15] 349}14) 363 378|14| 392 407|15) 
298 14 480}14) 49415] 509 524/14) 538}15} 553}14 
299 15 625}15} 640)14) 654 14| 6838 69814 

300 |47712 15 47770)14147784)15|47799 15|47828}14|47842)15 

No. | 0 4 5 6 8 9 

WOMDIDMLWN— 
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Logarithms of Numbers. 

300 

No. 0 /dj 1 |d) 2 Jd) 3 |d)| 4 Id} 5 |d| 6 |d| 7 Jd} 8 Jd} 9 |d|Prop. Parts 

300 |47712)15|47727)/14|47 74.1)15|47756/14|47770]14|47784115|47799)14147813)]15|47828|14|47842115 15 
301 |47857|14)47871/|1447885|15|47900)141479 1 4|15]47929]14|47943)15|47958]14|47972|14147986|15,_|___ 
302 |48001/14/48015)14/48029]15}48044)14/48058]15]48073/14/48087|14/48101|15|481 16]14/48130) 14) 0 0 
303 144\15] 159}14) 173)14) 187/15) 202}14 216]14) 230}14) 244!15) 259)14] 273}14 1 9 
304 287/15} 302/14) 316/14) 330)14) 344!15] 859|14) 373/14) 387\14| 401]15} 416)\14 2 3 

305 430\14) 444]14) 458)15) 473}14| 48714] 501/14) 515]15) 580)14) 544)14) 558\14 é 
306 572/14) 586|15} 601/14) 615)14) 629]14) 643]14) 657|14| 67115} 686\14| 700/14 5 8 
307 714\14) 728)14| = 742)14) 756}14) 770f15} 785}14} 79914] 813}14) 82714) 841\14 6 9 
308 855} 14148869]14/48883]14/48897|14/4891 1]15]48926]14/48940)14/48954114/48968}14/48982) 14 7\41 
309 |48996|14/49010}14|49024|14/49038]14]49052}14]49066]14|49080)14/49094114/49 10814149122) 14 8 | 12 

310 |49136)]14| 150)14| 164114) 178)14} 192}14 206]14) 220\14| 234/14) 248)14] 262/14 9| 14 
311 276\14| 290/14} 304)14) 318}14) 332}14) 346]14| 360]14| 374\14) 388]14| 402/13 
312 415)14) 42914) 448)14| 457\14) 471/14 485)14) 499}14) 513)14) 527}14) 541/13) 
313 554\14| 568/14) 582/14) 596)14| 610}14 624/14) -638]13} 651]14 665]14) 679)}14 
314 693|14) 707/14) 721)13) 734!14| 748}14) 762)14) 77614) 790\13} 803/14) 817)14 

315 831\14| 845)]14] 859]13/49872]14149886]14]49900/14|49914)13/49927|14|49941|:4|49955\14|_ keel 
316 |49969}13|/49982)14|49996)14/50010]14/50024}13|50037)14|5005 1|14|50065|14/50079)13|50092|14 
317 |50106\14/50120)13/50133|14| 14714] 161)13) 174/14] 18814} 202!13} 215\14| 229}14, 1 1 
318 243)\13| 256|14| 270|14) 28413] 297114] 311\14) 32513] 33814] 352l13] 365\14) 2 3 
319 | 37914] 39313} 406/14] 420|13] 433|14 447\14) 461|13| 474|14) 488|13| 501/14 Z 4 

320 | 515|14| 529]13} 542141 556l13] 569}14} 583|13/ 596l14| 610|13/ 623|14) 637/14) 5 | 7 
321 | 651/13} 664/14} 678|13| 691|14| 705|13) 718\14) '732|13| 745|14| '759]13] 772i} 6 | 8 
322 786|13| 799|14| 813|13] 826|14) $840]13] 853]14/50866|14|50880]13/50893|14|50907|13, 7 | 10 
323 |50920|14/50934|13/50947|14|50961|13|50974|13150987114/51001|13|51014|14/51028)13/51041\14) 8 | 11 
324 |51055|13/51068|13/51081 |14/51095|13/51108|13/51121\14| 135|13/ 148|14| 162\13/ 175|1a) 9 | 13 

325 188}14| 202!13} 215)13} 228)14) 242!13) 255)13) 268]14) 282|13} 29513} 308}14! 
326 322/13) 335)13} 348)14) 362/13} 375}13} 388!14) 402}13| 415)13) 428}13} 441\14 
327 455)13} 468)13} 481}14) 495)13} 508f13} 521!13) 53414) 548)13! 561}13) 574}13]3- 
328 587/14] 601\13} 614/13] 627|13} 640}14 654/13) 667|13| 680}13) 693]13} 706/14 13 
329 720\13) =733}/13] 746)13) 759/13} 77214] 786!13} 799]13] 812\13} 825]13} 838}13} —_|__| 

330 | 851|14| 865|13|51878|13|51891113|51904|13/51917/13}51930\13|51943}14|51957|13|51970|13) 1 | 1 
331 |51983]13/51996|13/52009]13|52022|13/52035|13152048|13/52061 |14|52075|13/52088|13/52101\13| 2 3 
332 |52114)13|52127|13| 14013] 153/13} 166f13} 179|13; 192\13) 205|13| 218|13| 23113) 3 | 4 
333 | 244)13] 257\13| 270|14) 284l13] 297/13] 310|13] 323\13| 336|13) 349/13; 36213] 4) 9 
334 | 375|13| 388|13| 40113] 414/13] 427|131 440|13/ 453\13; 466|13) 479|13| 49219 8 g 

335 | 504/13} 517|13] 53013] 54313] 556li3} 569|13; 582\13| 595|13) 608|13| 621\13) % | 9 
336 | 634/13} 647/13] 660/13] 673/13] 68613} 699|12| 711\13| 724\138| 737\13| 750|13) 8 | 10 
337 | 763)13| 776|13| 789|13} 80213} 815}12! 827|13| 840|13/ 853|13/ 866|13/52879|13, 9 | 12 
338 |52892/13/52905/12/529 1 7|13/52930/13/52943]13]52956!13|/52969)13/52982)12/52994113153007|13 
339 |53020|13/53033]13|53046]12|53058/13|5307 1|13]53084|13/53097|13|53110/12/53122)13| 135/13 

340 148]13| 161}12} 178)13} 186]13} 199}13} 212/12) 224}13} 237}13) 250/13! 263}12 
341 275/13} 288)13} 301/13) 314}12} 326}13] 339]13} 352\12) 364/13! 377|13| 390/13 12 
342 403}12} 415)13} 428)13) 441}12! 458}13) 466]13} 479|12) 491/13) 504]13} 517/12 
343 529}13| 542}13) 555/12} 567|13} 580}13} 593)12} 605}13} 618)13} 681}12} 643/13) 
344 656}12| 668)13) 681}]13} 694)12) 7O6}13} 719]13} 732\12} 744)13} 757\12} 76913) 5 d 

345 782\12| 794/13] 807\13/ 820/12} 832|13} 845}12} 857|13) 870/12/53882|13/53895\13] 3 4 
346 |53908)|12|53920}13/53933)12/53945/13|53958]12153970/13|53983)12|53995/13|54008)12|54020)13] 4 5 
347 |54033)12/54045|13/54058|12|54070)13|54083]12/54095]13|/54108|12/54120]13) 133)12} 145\13} 5 6 
348 158\12) 170/13} 183)12| 195/13} 208}12] 220]13} 233)12) 245}/13} 258)12} 270)13} 6 7 
349 283}12| 295/12} 307|13) 320)12} 332]13} 345)12} 357}13) 3870)}12} 382}12) 394/13 4 a 

350 |54407|12/54419)13/54432/12|54444|12/54456]13]54469)12/54481|13/54494/12/54506|12/54518}13]} 9 | 11 

No. 0 1 2 3 4 5 6 { 7 8 9 
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Logarithms of Numbers. 

350 

4 |dj 5 |d 

54456}13|54469)12 
58013} + 593}12 
70412] 716)\12 
827}12} 839}12 

12|54949]13)54962)12 

12|55072'12|55084/12 
12) 194)12] 206/12 
12) 315)13} 32812 
12} 437}12} 449}12 
12} 5582) 570}\12 OMIM wWNre NOOO N OU We et 

12} 678)13} 691)12 
12) 7992) S811}12 
12|55919)12|5593 1/12 
11/56038]12|56050}12 
12} 158)i2} =170)12 

12) 277}12| 289}12 
4\12} 396)11) 407}\12 431 

12) 514)12) 526)12 549 
12} 632)12] 644/12 667 
12} 750}11) 76i}i2 785 

_ bo | 

12} 867)12} 879}12 56902 
12)56984112|56996}12 57019 
12/57101)12/57113}11 136 
11} 217}12} 229 252 
12) 3384)1) 345 368 

OCOONMDOPS Whore rFPOONorPrhyr Re 

11} 44912) 461 484 
12} 565)11) 576 600 
11} 680}12] 692 Al 
11] 795)12} 807 830 

ll 12/57910}11]57921 12 57944 

12 11}58024111|58035}12 58058 
11} 188}11) 149 172 
12) 252!1) 2638 286 

365]12] 377 399 
A78}12]} 490 512 

59111) 602 625 
704)| 715 737 
816}! 827 850 

58928}11|58939 58961 
59040}11)59051 59073 

CHONIMPwWNre COMNAOPRWNr i 

184 
295 
406 
517 
627 

737 

59923)11159934 
60032}11160043 

141ji}) 152 

OONODOP Wr 10}60249111160260 

4 5 
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Logarithms of Numbers. 

No. 0 |d| 1 |d) 2 |d| 3 jd) 4 {dj} 5 Jd} 6 |d| 7 |d| 8 Jd! 9 |djProp. Parts 

400 |60206}11)60217}11/60228)11/60239|10|60249)11160260)11/6027 1|11/60282)11/60293/11|60304110 11 | 
401 314)11) 325)11] 336)11) 347}11) 358}11) 369}10) 379}11) 390\11) 401}11) 412)13,-——|— 
402 423\10} 433|11| 444\11) 455}11! 466}11) 477}10) 487/11} 498}11) 509}11} 520\)11) 1 1 | 
403 531}10} 54111) 552)11) 563}11) 57410] 584l11} 595/11) 606)11} 61710! 627\11| 2 2 
404 638)11) 649)11) 660}10} 67011) 681]11) 692]11) 703}10) 713}11) 724\u) 735i) 38 3 

4 4 
405 746\10| 756/11) 767/11) 778)10} 78811} 799\11) 810}11) S2i}10} S38iii1} 842\u}) 5 6 
406 853)}10] 863)11) 874!11) 885)10}60895}11/60906}11/60917|10/60927)11/60938|11/60949}10| 6 7 | 
407 }60959)|11/60970)11\60981}10}6099 1|11/61002]11161013)10/61023|11/61034)11/61045}10/61055/11] 7 8 
408 |61066)11/61077)10\61087|11/61098/11) 1O9}10) 119)11} 130/10) 140\11) 151\11) 162/10] 8 9 | 
409 172)11| 183)11) 194}10} 204/11) 2150] 225}11) 236]11] 247}10) 257]11] 268i10] 9 | 10 

410 278)11| 289}11) 300}10/ 310)11) 321 fo 331/11; 342/10} 352/11) 363)]11) 374110 
411 384/11} 395)10) 405}11) 41610} 426}11) 487|11| 448}10) 458}11] 469}10) 479)11 
412 490}10} 500}11) 511}io} 521)11) 532h10) 542\11) 553\10) 563}11) 574\10) 5841 
413 595)11] 606}10] 616}11) 627}10/ 637}11] 648]10) 658}11} 669]10) 679|11| 690)10 
414 700}11} =711\10) =721\10} 731)11) 74210) 752!) 763)10/ 773\11) 784)10) 794\11 

A415 805}10} 815}11) 826)10} 836/11) 847}10) 857\11) 868}10/ 878}10} 888}11/61899}10 
416 |61909)11/61920}10/61930)11|/61941 10/6195 1]11161962/10/61972}10|61982|11|61993}10/62003}11 
417 }62014)10/62024/10/62034)11|/62045}10|62055}11162066]10|62076}10|62086|11/62097|10| 107|11 
418 118}10} 128}10] 138)11) 149}10} 159}11) 170/10} 180|10) 190/11) 201|10/ 211)}10 
419 221}11| 232\10) 242!10} 252/11) 26310) 273)11) 284!10/ 294)10) 304!11} 315)10 

420 325\10| 335)11| 346 ka 356/10! 366]11] 377|10| 387\10/ 3897|11| 408|10} 418/10 
421 428}11| 439}10) 449}10/ 459)10} 469]11] 480)10) 490}10/ 500|11) 511/10} 521}10 10 | 
422 531)11| 542}10) 552}19} 562\10) 572/11) 583}10) 598}10| 603}10/ 613)11) 624/10) ——|——-] 
423 634}10} 644/11} 655\10/ 665)10/ 675]10} 685]11] . 696}10} 706}10} 716}10) 726)11) 1 1 
424 737\10| 747\10) 757\10} 767\11) 77810] 788/10} 798\10) S8O8}10] 818]11| S829|10] 2 2 

3 33 
425 839}10] 849}10} 859|11) 870\10) S880}10} 890}10/62900}10/62910}11|62921)10/62931|10] 4 4 
426 |62941/10/62951)|10/6296 1/11/6297 2|10|62982) 10162992) 10|63002/10|63012|10/63022/11/63033)\10| 5 5 
427 |63043}10/63053)10/63063}10/63073)|10/63083)1116309-4\10) 104/10} 114{10/ 124/10) 134|10] 6 6 
428 144/11) 155}10} 165}10/ 175)10} 185j10) 195}10} 205}10) 215}10/ 225/11) 236}10] 7 7 
429 246/10] 256)10} 266\10) 276)10/ 286}10! 296}10) 306|11). 317}10/ 327|10/ 337\10} 8 8 

= = = — 9 9 
430 347\10| 357/10) 367\10/ 377/10) 887}10] 397}10) 407|10/ 417/11) 428}10/ 4388]10 
431 448}\10| 458}10) 468|10/ 478}]10) 488hi0] 498/10) 508|10} 518}10) 528}10) 5388)10 
432 548)10} 558}10} 568}11|° 579|10} 589}10] 599|10/ 609}10) 619]10} 629}10/ 6389]10 
433 649}10} 659)10/ 669}190/ 679)10/ 689]10} 699]10/ 709}10} 719|10/ 729]10| 739}10 
434 749}10| 759}10| 769}10/ 779\10} 789}10] 799}10/ 8O09}10/ 819]10} 829}10/ 839)|10 

435 849}10] 859}10] 869}10/ 879}10| 889]10] 899}10}63909}10/63919|10/63929}10/63939]10 
436 |63949]10/63959]10/63969}10/63979] 9163988] 10|63998|10|64008]10}64018]10|64028]|10|64038)10 
437 |64048}10/64058)10|/64068)10/64078)|10|64088] 1016409810} 108]10) 118}10/ 128) 9] 187}10 
438 147\10| 157)10) 167|10} 17710) 187}10} 19710) 207|10} 217|10) 227|10| 237) 9 
439 246/10) 256)10} 266}/10/ 276|10/ 28610] 296|10/ 306}10/ 316\10/ 326] 9] 335)10 

440 | 345h10| 355|10| 365101 375|10| 385{10| 395] 9| 404{i0| 414\10| 424{0| 434/10 
441 444\10| 454)10) 464] 9] 473}10) 483}10} 493}10! 503\10) 513}10} 523] 9) 532/10 
442 | 542)10) 552/10) 562}10/ 572\10) 582) 9] 591\10) 601/10) 611\10} 621}\10) 631) 9 9 | 
443 640/10} 650)10) 660/10} 670)10/ 680] 9} 689]10} 699}10) 7O9}10} 719}10/ 729} 9} ——|--—j 
444 738}10| 748)10/ 758\10} 768] 9) 777|10} 787\10} 797\10) 807| 9} 816]10)/ S826\10) 1 1 

2 2 
445 836)10] 846}10} 856] 9/ 865/10} 875}10] 885}10] 895} 9/64904)10/6491410/64924] 9] 3 3 
446 164933}10/64943)10/64953}10|64963) 9/64972)10164982)10|64992}10/65002) 9/65011\10/65021}10] 4 4 
447 |65031) 9/65040/10}65050)10|65060/10|65070} 9|/65079}10/65089]10| O99] 9} 108}10} 118|10) 5 5 
448 128] 9} 137}10} 147|10) 157/10} 167) 9] 176}10/ 186/10} 196] 9} 205/10] 215}10) 6 5 
449 225] 9| 234!10/ 244}10/ 254] 9} 2638}10) 273}10!) 283] 9} 292|10/ 302/10} 312) 9) 7 6 
SSS — —| 8 iG 

450 |65321)10/65331/}10/65341) 9/65350|10/65360] 9|65369]10/65379|10/65389] 9|65398]|10|65408}10} 9 8 | 

No.| 0 1 Pnmiees 4 5 6 7 8 9 
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Logarithms of Numbers. 

No. 0 jd| 1 Id) 2 3 d| 7 

450 |65321)10/65331/10)65341 10|/65389 
451 418 10} 485 
452 514 : 10} 581 
453 610 10} 677 
454 706 9} 772 

455 801 868 
456 896 65963 
457 |65992 9) 9/66058 
458 |66087 153 
459 181 247 OONDOP Whe OOsta aie cw bore 

460 | 276 342 
461 370 436 
462 | 464 530 
463 | 558 624 
464 | 652 717 

465 745 
466 839 
467 |66932 
468 |67025 
469 117 

470 | 210 
471 302 
472 | 394 
473 |67486 
474 578 

475 669 
476 761 
ATT 852 
478 |67943 
479 168034 

480 124 
481 215 
482 | 305 
483 395 
484 |68485 

485 574 
486 
487 
488 
489 

490 
491 
492 
493 
494 

495 
496 
497 
498 
499 

500 |69897 

No. 0 
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67089 
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Logarithms of Numbers. 

500 

4 |d| 5 

69932] 8}69940 
70018] 9|70027 

105] 9} 114 
9} 200 

278] 8| 286 

372 

8 |d| 9 |d|Prop. Parts Q 

69966] 9|69975 
70053} 9/70062 

140 148 
226 234 
312 321 

398 406 
70484) 8/70492 

569 578 
655 663 
740 749 

ooo o © 

COnNoOor Whe 825 834 
910) 9/70919 

70995} 8/71003 
71079 088 

164 172 

248 257 
332 341 
416 425 
500 508 
584 592 

667 675 
750 759 
834 842 
917) 8|71925 

971975 71999} 9/72008 

8|72057 72082 090 
165 
247 
329 

COND OOP wh 

ononnlonomos Oooo OOo 

516 
517 
518 
519 

| 520 
521 
522 
523 
524 

| 525 
526 
527 
528 
529 

| 530 
531 
532 
533 
534 

coonnl wooo 

oo 0 Oo O&O HO 

CONDONE WNHrH NAOAPWNHhH 

onww nw wo woo wwo 

535 
536 
537 
538 

1 539 

540 
y 541 
542 
543 
544 

545 
546 719 f 751 
547 799 830 
548 | 878 910 
549 173957 73989] 3|73997 

550 174036 74068] s|74076 

1No.| 0 is A El 5 

cm ow oO 

mmmmnm!' mnmnwomwom 

wom mw 

CONDO ODE AO PON = 
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Logarithms of Numbers. 

ints] © lal a Val) @ leh S Jct d| 7 Jal 8 |al 9 lal Prop. Parts 

550 |74036] 8|74044| s|74052| 8|74060) 8 8|74092) 7|74099 874107] 8 8 
551 115] 8| 123)8) 131}8} 1389/8 8} 170) 8| 178) 8} 186] s;—— 
552 194] 8} 202)8) 210) 8) 218)7 8} 249) 8| 257)8| 265) 8 1 1 
553 273] 7| 280) 8) 288) 8! 296) 8 7| 327)\8| 335]8) 348]/8 2 3 
554 351| 8} 359] 8} 367) 7) 374\8 8} 406} 8| 414) 7} 421)8 3 3 

555 429] 8] 437|8| 445/38] 453] 8 3|74484| s|74499| s!74500| 7] 4 3 
556 174507] 8|74515) 8|74523) 8|74531] s s| 562|8| 570\s| 578\ 8) 2 
557 | 586|7| 593/s| 601/s| 609|'s s| 640|s| 648|s| 656] 7 6 5 
558 | 663) 8| 671|8| 679|s| 687) 8 s| 718] s| 726|7| 733) 3) 2 6 
559 741| 8| 749) 8) 757| 7| 764\8 8| 796] 7| 803) 8] 811]\8 9 c 

560 819] 8} 827) 7| 834] 8! 842/8 8] 873] 8} 881)38] 889) 7 
561 896] s| 904] 8) 912)8| 920)7 7|74950| 8|74958| 8|74966} 8 
562 |74974| 7/74981] 8|74989| 8|74997| 8 8|75028] 7/75035| 8/75043) 8 
563 175051) 8|75059| 7/75066) 8/75074! 8 8} 105] 8} 113} 7]. 120/8 
564 128] 8} 136] 7} 143]8} 1151/8 8| 182! 7] 189])s} 197\8 

565 205] 8] 213] 7) 220) 8] 228)8 8| 259] 7) 266) 8} 274/8 
566 282) 7| 289) 8) 297) 8) 305] 7 7| 335) 8| 343) 8) 351] 7 
567 358] 8| 366) 8! 374) 7} 3881/8 8} 412) 8! 420) 7} 427/8 
568 435| 7| 442]8) 450} 8] 458] 7 7\75488] 8|75496| 8'75504| 7 
569 175511) 875519} 7|75526] 8/75534| 8 8| 565] 7| 572)8| 580) 7 

570 587| 8| 595} 8] 603} 7} 610) 8 8} 641/7| 648] 8] 656/8 
} 57) 664| 7| 671) 8} 679] 7] 686|8 8| 717) 7| 724) 8! 732) 8 
572 740] 7] 747|8| 755) 7| 762)8 8| 793] 7| 800)'s| 808} 7 

| 573 815] 8} 823] 8! 8381]7]} 8388] 8 7| 868) 8} 876] 8} 884|7 
574 891) 8} 899) 7) 906)8| 914] 7 7|75944| 8|75952| 7|75959| sI 

575 |75967| 7|75974| 8|75982! 7/75989| 8 8!76020) 7/76027| 8|76035| 7 
576 |76042) 8!76050] 7/76057] 8|76065| 7 8} 095} 8} 103) 7} 110) 8 
577 118} 7} 125} 8] 183] 7) 140]8 7} 170} 8} 178] 7| 185]8 
578 193] 7| 200) 8} 208] 7) 215) 8 7| 245) 8} 253] 7] 260] 8 
579 268] 7| 275) 8] 2838] 7} 290) 8 7| 320) 8} 328) 7) 335)]8 

580 | 343|7| 350] s| 358) 7| 365/s 7| 395] s| 403|7| 410/s 
581 418] 7} 425|8| 4383) 7| 440/8 8/76470} 7|76477) 8|76485| 7 
582 176492) 8|76500| 7|76507| 8/76515) 7 8| 545) 7| 552) 7) 559) 8 
583 567| 7| 574] 8] 582] 7| 589] 8 7| 619] 7] 626) 8] 634] 7 
584 641| 8} 649] 7| 656) 8} 664] 7 7| 693) 8| 701| 7) 708} 8 

585 716] 7| 723) 7| 780} 8| 738] 7 s| 768] 7| 775) 7| 782) 8 
586 790| 7| 797) 8! 805) 7] 812)7 s| 842] 7) 849] 7) 856/8 
587 864| 7] 871) 8] 879} 7} 886] 7 8} 916} 7] 923) 7/76930] 8 
588 176938] 7/76945) 8/76953) 7|76960| 7 7\76989| s|76997| 7/77004| 8 
589 |77012)| 7/77019| 7/77026} 8|77034| 7 7|77063| 7/77070| 8} O78} 7 

590 | 085|s| 093|7| 100/7| 107|8 ‘s| 137/7| 144/7| 151/38 : 
591 159] 7} 166} 7} 173) 8) 181)7 7| 210) 7) 217) 8) 225) 7 7 
592 232| 8] 240} 7) 247) 7} 254/8 7| 283) 8) 291) 7| 298) 7;——| 
593 | 3805/8) 313) 7) 3820/7) 327/8 8} 357) 7| 3864/7] 371)s) 4] 4 
594 379] 7| 386] 7; 393] 8} 401] 7 8| 430] 7} 437] 7/7444) 8} 95 1 

595 177452! 7/77459| 7|/77466| 8177474) 7 8/77508]| 7/77510| 7} 517) 8 3 
596 525] 7| 532] 7) 539] 7| 546] 8 8} 576} 7) 583} 7] 590) 7 5 4 
597 597} 8} 605) 7} 612] 7| 619)8 7| 648) 8} ©656] 7} 663) 7] 6 4 
598 670] 7| 677) 8} 685} 7] 692) 7 7| 721) 7| 728) 7| 735) 8} 7 5 
599 743) 7] 750) 7) 757|7| 764! 8 7| 793) 8} 801) 7} 808) 7) 98 6 

600 |77815| 7/77822}| 3|77830] 7/77837| 7 717866 7|77873) 7|77880} 7 S 

No.| 0 1 2 3 7 8 oma 
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600 

No. 0 d| 5 

600 177815 177851 
601 | 887 
602 |77960 

| 603 |78032 
604 | 104 

605 176 
606 | 247 
607 
608 

| 609 

/ 610 
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612 
613 
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| 618 
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620 
621 
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626 
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628 
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Qu a") 4 Sj is! a) o + a 

Io 

Sees es ee [wer oo 1-1 ~3 

ee | ASSETS | le} SIND I [os ee st ST Sa + 
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803 
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78944 
79014 
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155 
225 

Eee ees Os | SIO NAIA sSNA oo ~a ~a ~1 ~1 

ee es ae es See es aS et NNN ~I~a 1 wo 1 
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127 
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332 
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7 
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7 
7 
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879 

7/79948 
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Qon at aN 
SERACIENT| 

630 |79934 
631 180003 
632 | 072 
633 140 
634 209 sass | a owas | aA Oo ae | aos a7 a INIA MO NII 

635 | 277 
636 | 346 

| 637 | 414 
638 |80482 
639 | 550 

640 | 618 
641 686 
642 | 754 
643 | 821 
644] 889 

645 |80956 
646 |81023 
647 090 
648 158 
649 224 

650 /81291 

291 
359 
428 

80496 
564 
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699 
767 
835 
902 

80969 
81037 

INN 

AAD 

SIN sy 1 1 x 

sansa loaacana sass | ONO IA NWO srs 

7|80990 
7/81057 
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7 «62191 
7) 258 NNN OA OOBors Qayuaa 

Wa Tae wa 
lee ee 

OONM OP WWE | OOP RWNNEE |] 81318] 7181325 

4 5 
= 

66806°—38——14 
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650 

dj 5 d| Prop. Parts Q a Qu 0 

7181325 
6| 391 

458 
525 
591 

657 

650 {81291 

Sait leas ION es ee aI ~1 eS eS sit 141 

OWT 
ADOoOrPPWNHR 

NIAID NNN A AII2D 
OWBNIMHPWNe 

eausrarnralaaaa~a NORUSD INNO SN OI QI1IAa 1 
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6 
6 
6 
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7 
6 
6 
6 

soart322 |asas322 sonoo|]aasas]3 arorws|laaoon~ sowar3@ | awa). anreaanlaoooan eaoers82!lowass3S 

/ 
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6 7 

7 6 
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7 6 

6 7 

6 7 

7 6 

6 7 

7 6 
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AAAAD NINA 

366 
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83556 
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eanroow|] aaa s)38 ersroor!loaoarns AIAN A®H IANA H 

664 
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790 
853 

910} 6 916 
83973} 6/83979 
84036} 6/84042 
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161 167 

223) 230 
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348 354 
410) 417 
473 479 

84535) 6/84541 
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TABLE 32. 

Logarithms of Numbers 
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Gly al Nel) 2 Noll 3} I\el ci 3 |icl| YW |ich & lel d| Prop. Parts 

6|84516} 6/84522) 6/84528) 7/84535 6|84547) 6184553) 6|84559| 7|84566 7 
6| 578] 6} 584\ 6) 590) 7 6| 609] 6) 615} 6) 621) 7) 6 — 
6| 640} 6) 646) 6} 652) 6 6| 671) 6| 677} 6) 683) 6 1 
6| 702|6| 708|6| 714] 6 7| 733) 6| 739|6| 745| 6 5 ‘ 
6| 763] 7| 770) 6) 776) 6 6| 794) 6) 800} 7} 807) 6 3 2 

6| 825] 6| 831l6| 837|7 6| 856|6| 862|6| 868|6 4) 3 
7| 887|6| 893] 6| 899| 6 6| 917| 7] 924] 6| 930) 6 5| 4 
6|84948| 6/4954] 6|84960] 7|84967 6|84979] 6|84985| 6|84991] 6 6; 4 
6|85009| 7/85016} 6/85022) 6|85028 6|85040| 6/85046} 6/85052) 6 7 5 
6| O71\6| O77|6| 083] 6 6 1101/6 107|7| 1114/6 . § 

6| 1382)6) 138)6) 144) 6 7| 163) 6} 169) 6} 175)6 
6| 193) 6} 199) 6) 205) 6 7| 224) 6) 230) 6) 236) 6 
6| 254] 6} 260} 6] 266) 6 7] 285) 6| 291) 6) 297\6 
6| 315) 6] 321}6| 327/\6 6| 345) 7| 35216) 358] 6 
6| 376] 6) 3882] 6| 3888/6 6| 406] 6) 412) 6} 418) 7 

6| 487|6| 443] 6| 449) 6 6| 467|6| 473] 6) 479) 6 
6|85497] 6|/85503) 6|85509} 7 6|85528| 6|85534! 6/85540) 6 
6| 558) 6] 564! 6} 570) 6 6| 588} 6} 594! 6} 600] 6 
6| 618] 7} 625] 6) 631) 6 6| 649] 6] 655] 6} 661) 6 
6| 679] 6] 685] 6) 691) 6 6| 709| 6) 715) 6} 721) 6 

6| 739) 6) 745) 6} 751) 6 6| 769| 6) 775) 6} 781) 7 6 
6| 800) 6} 806) 6) 812) 6 6| 830) 6] 836) 6} 842) 6 | 
6| 860) 6} 866) 6) 872) 6 6| 890) 6) 896] 6} 902)\ 6 1 1 
6| 920) 6) 926) 6| 9382! 6 6|85950) 6|85956] 6/85962) 6 9 1 
6|85980| 6|85986] 6/85992| 6 6/86010} 6/86016} 6|86022| 6 3 3 

6|86040] 6|86046) 6/86052| o 6| 070) 6| 076] 6| O082/ 6 ae 
6} 100) 6) 106) 6) 112) 6 6| 1380) 6} 136) 5) 141])6 6 4 
6| 159} 6) 165)6| 171\6 6| 189) 6} 195) 6) 201)6 7 4} 
6| 219) 6) 225/6) 2381) 6 6| 249] 6) 255] 6} 261] 6 Sules 
6| 279) 6} 285] 6) 291) 6 5| 308) 6} 3814/6) 3820/6 9 5 

6| 338] 6) 344) 6} 350) 6 6| 368) 6] 3874/6) 380) 6 
6| 398) 6) 404] 6} 410)5 6| 427| 6) 433] 6) 4389) 6 
6|86457| 6/86463] 6/86469| 6 6|86487| 6|86493}) 6/86499] 5 
6} 516} 6) 522)6| 528) 6 6| 546) 6) 552) 6) 558) 6 
6| 576) 5| 581\6| 587) 6 6| 605] 6) 611) 6} 617\6 

6| 635] 6} 641] 5| 646! 6 6| 664] 6| 670! 6} 676) 6 
6| 694! 6) 700) 5| 705) 6 6| 723] 6| 729) 6| 735) 6 
6| 753) 6| 759) 5| 764) 6 6| 782|6| 788] 6| 79416 
6| 812|5| 817) 6) 823) 6 6| 841)6| 847) 6} 853) 6 
6| 870} 6| 876)6| 882\6 6| 900) 6) 906) 5) 911) 6 

6| 929) 6} 935)6| 941) 6 5|86958] 686964) 6/86970! 6 5 
6|86988] 686994) 5/86999) 6 6|87017| 6|87023) 6|87029) 6 ar 
6/87046| 6|87052) 6|/87058} 6 5| 075) 6) O81] 6) O87] 6 1 1 
6} 105}6) 111) 5} 1116/6 6| 134) 6) 140)6| 146) 5 9 1 
6} 163) 6) 169) 6} 175) 6 6| 192) 6; 198) 6 204) 6 3/ 2 

5} 221) 6) 227) 6) 233] 6 6| 251|5| 256) 6) 262) 6 5 Z 
6| 280] 6) 286) 5| 291) 6 6| 309} 6] 315] 5) 320) 6 6 3 
6| 3838] 6| 344] 5) 349) 6 6| 367) 6} 373] 6) 379) 5 7 4 
6} 396] 6) 402) 6) 408] 5 6| 425) 6) 4381) 6) 437] 5 8 4 
6} 454! 6) 460) 6) 466] 5 6| 483] 6] 489] 6) 495] 5 9 5 

87506) 6/87512) 6187518) 5/87523) 6 6187541! 6/87547) 5187552) 6 10 2 

1 2 3 6 7 8 
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Logarithms of Numbers. 

No (Qe Heol) Ik” cl) Pho Wel G3. Kel d| 6 |d| 7 |d| 8 |d| 9 |{d|Prop. Parts 

750 187506} 687512] 6187518) 5|87523) 6|87529 6|87541| 6|87547| 5)87552! 6 6 
751 564] 6) 570) 6! 576) 5) 581) 6 6| 599) 5} 604\ 6} 610) 6 —- 
752 622] 6| 628] 5) 633) 6) - 639) 6 5| 656) 6) 662) 6) 668) 6 1 1 
753 679] 6| 685] 6} -691| 6} 697) 6 6| 714\6| 720|\ 6) 726)5 2 1 
754 737| 6| 743) 6) 749] 5) 754\-6 6| 772\5| 777\ 6) 783) 6 3 2 

4 2 
755 795| 5| 800} 6) 806) 6} 812) 6 6| 829) 6| 8385)6) 841]5 5 3 
756 852] 6} 858] 6) 864] 5} 869) 6 6| 887] 5} 892] 6} 898) 6 6 4 
757 910] 5| 915) 6) 921)6) 927\6 6|87944| 6|87950| 5|87955) 6 7 4 
758 |87967| 6\87973| 5|87978) 6|/87984| 6 5|88001) 6|88007| 6/88013} 5 8 5 
759 188024] 688030} 6|88036) 5/88041] 6 5} 058] 6| 064] 6) O70} 6 9 5 

760 081| 6| O87) 6) 093} 5) O98} 6 6} 116) 5| 121)6) 127\6 
761 138] 6] 144] 6} 150] 6} 156] 5 6| 173] 5| 178) 6) 184\6 
762 195| 6| 201) 6) 207) 6) 213) 5 6| 230) 5} 2385) 6} 241) 6 
763 252) 6| 258) 6] 264] 6) 270|5 6| 287] 5| 292) 6) 298) 6 
764 309| 6| 315) 6) 321) 5) 326)6 5| 348] 6| 349) 6) 355) 5 

765 366] 6| 372) 5) 377) 6) 383)6 5| 400] 6} 406) 6) 412)5 
766 423] 6| 429] 5| 4384/6) 440) 6 6| 457|6| 463) 5} 468) 6 
767 480] 5| 485] 6] 491) 6/88497] 5 5}88513] 6|88519) 6|88525) 5 
768 |88536| 6|88542| 5/88547] 6} 553) 6 6| 570) 6| 576|)5| 58lle6 
769 593] 5} 598] 6} 604] 6} 610] 5 6| 627] 5| 632) 6) 688] 5 

770 649] 6| 655] 5) 660] 6) 666) 6 6| 683) 6| 689} 5) 694) 6 
771 705| 6| 711) 6) 717) 5| 722)6 5| 739|6| 745) 5) 750] 6 
M2. 762| 5| 767) 6| 773) 6) 779) 5 5} 795) 6| 801) 6) S807) 5 
773 818] 6} 824! 5} 829} 6) 835] 5 6| 852) 5| 857) 6) 863) 5 
774 874! 6| 880] 5} 885) 6) 891) 6 6| 908] 5| 913} 6) 919) 6 

775 930] 6| 936) 5| 941) 6/88947| 6 6|88964| 5|/88969) 688975) 6 
776 |88986| 6/88992| 5/88997| 6/89003) 6 6|89020] 5|/89025] 6/89031) 6 
777 |89042} 6|89048| 5|89053] 6} 059] 5 6| O76] 5| O81] 6) O87) 5 
778 098] 6| 104] 5} 109) 6) 115)5 5} 131} 6| 137)6) 143) 5 
779 154] 5) 159} 6} 165] 5) 170)6 5} 187) 6) 193) 5) 198] 6 

780 209| 6| 215} 6) 221) 5| 226)6 6| 243] 5| 248) 6} 254] 6 
781 265| 6] 271) 5) 276) 6) 282) 5 5| 298) 6] 304! 6) 310) 5 
782 321] 5] 326)6| 332! 5} 337) 6 6| 354|/6| 360} 5} 365) 6 
783 376] 6| 382] 5) 387) 6) 393] 5 5} 409] 6| 415) 6) 421] 5 
784 432|5| 437) 6| 448] 5} 448] 6 6|89465) 5|89470} 6|/89476) 5 

785 189487] 5|89492) 6/89498) 6|/89504| 5 5| 520) 6| 526) 5) 531}6| 5387) 5 
786 542|6| 548] 5| 553} 6| 559) 5 5| 575] 6) 581) 5) 586] 6} 592) 5 
787 597| 6| 603] 6} 609] 5) 614) 6 6| 631] 5| 6386] 6) 642) 5| 647) 6 
788 653] 5| 658} 6| 664] 5) 669] 6 6| 686] 5| 691] 6) 697] 5} 702|6 
789 708] 5| 713] 6) 719) 5| 724) 6 6| 741) 5| 746)6) 752) 5| 757\6 

790 763| 5| 768] 6| 774|5| 779/16 6| 796) 5} 801} 6) S807) 5| 812)6 
791 818] 5] 823] 6! 829) 5| 8384/6 6| 851] 5| 856) 6) 862) 5} 867\6 5 
792 873] 5| 878] 5} 883] 6] 889] 5 5| 905] 6) 911] 5) 916) 6) 922) 5-——|_— 
793 927] 6| 933] 5) 938) 6) 944] 5 5|89960| 6|/89966] 5|89971)| 6/89977| 5) 1 1 
794 189982) 6|89988] 5/89993] 5/89998] 6 6/90015} 5/90020} 6|90026) 5}90031) 6} 2 1 

3 2 
795 |90037]| 5|90042) 6/90048| 5|/90053) 6 5| 069] 6) 075} 5} O80] 6) O86) 5] 4 2 
796 091] 6) O97) 5| 102)6} 108) 5 5| 124) 5) 129)6} 1385]5) 140) 6] 5 3 
797 146] 5| 151)6) 157) 5} 1162/6 6| 179) 5| 18415) 189] 6} 195)5| 6 3 
798 200] 6} 206) 5} 211) 6) 217)5 6| 233] 5) 238} 6| 244) 5) 249) 6) 7 4 
799 255] 5| 260) 6) 266} 5} 271) 5 5| 287] 6] 293] 5| 298) 6] 304! 5 3 4 

- — 5 
800 190309} 5|90314| 6)90320} 5|90325) 6 6|90342| 5/90347| 5/90352) 6/90358) 5} 10 5 

No 0 1 2 3 6 7 8 9 
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6 |d) 7 

90342) 5|90347 
396 401 
450 455 
504 509 
558 563 

612 617 
90666) 5}90671 

720 725 
773 779 
827 832 

881 886 
934 940 

90988) 5}90993 
91041} 5/91046 

094 100 

148 153 
201 
254 
307 

91360 

413 

Q No. 0 

800 |90309 
801 363 
802 | 417 

} 803 | 472 
804} 526 

805 | 580 
806 |90634 
807 | 687 
808 | 741 
809 795 

810 | ° 849 
811} 902 
812 |90956 

| 813 |91009 
814] 062 

815 |. 116 
816 169 
817 | 222 
818 | 275 
819 |91328 

820 | 381 
821 434 
822 | 487 
823 | 540 
824 593 

825 191645 
826 698 

| 827 751 
828 803 
829 

830 
831 
832 
833 
834 

835 
836 | 221 
837 | 273 
838 | 324 
839 | 376 

840 | 428 
841 |92480 
842 | 531 
843 | 583 
844 634 

845 | 686 
846 | 737 
847 | 788 
848 | 3840 
849 | 891 

850 92942 92957 
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850 

4 \d| 5 d| Prop. Parts No. 1 id 2 

850 92947) 5|92952 
851 92998) 5/93003 
852 93049 054 
853 100 105 
854 151 156 

855 202 207 
856 252) 6 
857 303 
858 93354 
859 404 

860 455 
861 500 505 
862 | 551 556 
863 | 601 606 
864 |93651) 5/93656 

865 | 702 707 
866 | 752 
867 | 802 
868 | 852 
869 | 902 

870 |93952 
871 |94002 
872 | 052 
873 101 
874 151 

875 | 201 
876 | 250 
877 | 300 
878 | 349 
879 | 399 

880 194448 

Qu 

92962| 5)92967 
93013} 593018 

064 069 
115 120 
166 171 

217 222 
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93318 
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anna n 
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anaaalaaaan 
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5]93977| 5/93982 
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TABLE 382. [Page 215 

Logarithms of Numbers. 

No.| o lal 1 Jal 2 Jal 3 ‘lal 4 lal 5 lal 6 Jal 7 Jal 8 Jal 9° |alerop. Parts 

900 [95424] 5\95429] 5|95434| 5/95439] 0/9544] «195448) 5/95453| 5195458) c\95463] 5195468) 4 5 
901 | 472|5| 477| 5 482) 5 487| 5] 492|s! 497/41 501] 5| 506\5| 511\ 5) 516] 5| |__| 
902 | 521) 4) 525) 5] 5380/5 535] 5] 540/5] 545/56] 550] 4) 55415] 559/65] 564/ 5 
903 | 569] 5) 574) 4) 578) 5] 583] 5] 588)5] 593/56] 598] 4) 602| 5 607|5| 612\5) 1| 2 
904} 617] 5| 622|/4| 626] 5 631/5| 636]5| 641|5| 646] 4) 6505] 655|5| 660| 5 5 : 

905 | 665] 5|95670| 4195674] 5|95679] 5/95684| 5195689] 5|95694| 4/95698| 5|95703| s\95708) 5] 4 | 2 
906 195713] 5| 718) 4 722/56) 727| 5] 732|6| 737/5| 74214| 746] 5 751/5| 756\5) 2| 3 
907 | 761] 5| 766|4| 770|5| 775|5| 780|5| 785|4| 789|5| 794/56! 799] 5 so4/s] &| 3 
908 | 809] 4] 813] 5] 818] 5] 823] 5} 828]4! 832]5| 837] 5| 842] 5 847|/ 5 ssal4| 7] 4 
909 856] 5] 861] 5} 866) 5) 871! 4| 875) 5) 880) 5) 885) 5) 890] 5} 895] 4) 899] 5 8 . 

910 | 904] 5| 909] s| 914) 4| 918] s| 923/56] 92815! 933) 5] 93sl4| 9492/5] 947| 5] 10| 5 
911 | 952] 5/95957| 4195961] 5|95966] 5|95971| 5195976] 4195980] 5|95985] 5/95990| 5|95995) 4 
912 |95999] 5|96004| 5|96009] 5|96014} 5|96019] 4196023] 5|96028] 5|96033| 5|96038) 41960421 5 
913 |96047| 5} 052] 5} 057) 4) O61) 5) O66) 5} O71) 5] 076) 4} O80] 5} O85] 5) O90! 5 
914 | 095] 4| 099] 5| 104] 5) 109|/ 5 114] 4] 1138/5] 123/5] 128/65] 133] 4| 137|5 

915 | 142] 5| 147| 5] 152) 4) 156/5] 161/5] 166/5| 171] 4| 175!5| 180] 5] 185] 5 
916 | 190] 4| 194] 5] 199] 5] 204|5| 209|4} 213/65] 218] 5| 223] 4| 227|5| 232] 5 
917 237| 5| 242) 4) 246) 5) 251) 5) 256)5) 261) 4) 265] 5) 270) 5) 275) 5) 280) 4 
918 | 284] 5| 289] 5] 294) 4) 298] 5! 303]5] 308/56] 313] 4| 317] 5| 32215) 3927/5 
919 | 332] 4/96336| 5|96341| 5|96346] 4196350] 5196355] 5196360] 5/96365| 4|96369]| 5|96374] 5 

920 |96379] 5| 384) 4| 388] 5 393] 5] 3938/4) 40215] 407/5| 412] 5| 417| 4) 421|5 
921 | 426]5| 431) 4| 435] 5 440) 5] 445)5] 450] 4] 454/5| 459]5| 464] 4) 468) 5 
922 | 473] 5| 478] 5 483] 4| 487] 5 492] 5] 497/4| 501/15] 506/5| 511] 4| 515] 5 
923 | 520] 5| 525] 5) 530] 4) 5384/5] 539)5] 544] 4] 548l6| 553! 5] 558] 4] 562) 5 
924 | 567/5| 572] 5) 577) 4 581/56 586)5) 591] 4! 595151 600] 5| 605] 4| 609) 5 

925 | 614] 5| 619] 5| 624) 4196628] 5196633] 5196638] 4196642] 5196647] 5|96652| 4/96656] 5 
926 |96661| 5/96666| 4|96670| 5| 675| 5] 680|5] 685] 4} 689]5| 694/5| 699] 4| 703] 5 
927 708] 5} 713) 4) 717) 5) 722) 5| 727) 4) 731) 5| 736) 5) 741) 4) 745) 5! 750! 5 
928 | 755] 4| 759] 5| 764) 5| 769|5| 774|4] 778ls| 783]5| 788|4| 79215] 797|5 
929 802) 4| 806} 5) 811) 5) 816) 4) 820] 5) 825) 5} 830) 4) 834] 5) 839) 5) 844] 4 

930 | 848) 5| 853] 6 858] 4| 862|5| s67|5| 872|4| 876s] 88ils| ss6l4| 890] 5 
931 | 895] 5| 900| 4| 904] 5] 909]5| 914] 4! 918] 6] 923] 5] 928) 4] 932] 5] 937]|5 
932 | 942] 4| 946] 5| 951] 5196956] 4196960] 5196965] 5|/96970| 4|96974| 5|96979| 5|96984| 4 
933 |96988| 5|96993| 4196997] 5|97002] 5197007] 4197011] 5|97016| 5|97021| 4|97025] 5|97030) 5 
934 |97035| 4197039] 5/97044| 5} 049) 4 053] 5} O58] 5} 063] 41 O67} 5} O72) 5) O77) 4 

935 | 081] 5| 086] 4| 090] 5} 095] 5| 100}4| 104] 5] 1095] 114] 4] 1138/5] 1283/5 
936 | 128] 4| 132| 5 137|5| 142/4| 146]5] 151]4| 155|5| 160| 5 165|4| 169|5 
937 | 174|5| 179|4| 183) 5] 188] 4] 192/5! 197]/5| 202]4| 206] 5| 211] 5] 216) 4 
938 | 220] 5) 225! 5} 2304) 234]5| 239] 4! 243] 5 248) 5] 2538/4] 257/5| 262] 5 
939 | 267] 4| 271|5| 276) 4| 280) 5| 285] 5] 290] 4! 29415] 299] 5] 304] 4| 308) 5 

940 | 313) 4| 317] 5| 322] 5) 327/41 331/5] 336/ 4) 340ls| 345/56] 350] 4) 354] 5 4 
941 | 359] 5| 364) 4| 368] 5] 373/4| 377] 5] 38215 387) 4 391] 5] 396] 4! 400| 5s;|_— 
942 |97405] 5|97410] 4|97414] 5|97419] 597424] 4|97428) 5|97433] 4|97437| 597442] 597447| 41 1 | o 
943 | 451] 5) 456) 4) 460) 5) 465) 5) 470)4) 474) 5} 479) 4) 483) 5) 488) 5) 493) 4 9] 4 
944 | 497| 5] 502) 4) 506] 5} 511) 5] 516] 4! 520) 5] 525|4| 529|5| 534] 5] 539/4] 3] 4 

1945 | 543] 5] 548) 4| 552|5| 557|/5| 562] 4) 566/5| 571/ 4) 575|5| 580] s| 585| 4 i B 
946 | 589|5| 594| 4| 598|5| 603] 4] 607] 5] 612|5| 6174] 621] s| 626/ 4) 6305] g| 9 

1 947 635] 5) 640] 4] 644] 5} 649] 4| 653] 5) 658] 5] 663) 4| 667] 5| 672) 4| 676) 5 7 3 
948 | 681) 4| 685! 5| 690| 5| 695] 4| 699] 5] 704] 4| 708] s| 713/4| 717/34) 722/5] g| 3 | 
949 | 727| 4| 731|5| 736|4| 740| 5] 745] 4! 749] s| 754] 759] 4) 763] 5|97768| 41 9 | 4 

950 (97772 5197777] 61977821 497786] 597791] 4197795] 5197800] 497804] s|97809] 4197813] «| 1° | 4 

Nel! “o Ten (al es 3 || 4 5 6 7 8 9 
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Logarithms of Numbers. 
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Logarithms of Trigonometric Functions. 

° f ° 
0 > sin lpg 4 csc tan lose cot sec cos «179 

/ {/ 

0 | Inf. neg. Infinite. | Inf. neg. Infinite. | 10.00000 | 10.00000 | 60 
1 | 6.46373 | 30103 | 13. 53627 | 6.46373 | 30103 | 13. 53627 000 000 59 
2 76476 | 17609 23524 76476 | 17609 23524 000 000 58 
3 | 6.94085 | 12494 | 13.05915 | 6.94085 | 12494 | 13.05915 000 000 57 
4 | 7.06579 9691 | 12. 93421 | 7.06579 9691 | 12. 93421 000 000 56 | 

5 16270 7918 83730 . 16270 7918 83730 000 000 55 
6 24188 6694. 75812 24188 6694 75812 000 000 54 | 
7 30882 5800 69118 30882 5800 69118 000 000 53 | 
8 36682 5115 63318 36682 5115 63318 000 000 52 
9 41797 4576 58203 41797 4576 58203 000 000 51 

10 | 7. 46373 4139 | 12. 53627 | 7. 46373 4139 | 12. 53627 | 10. 00000 | 10. 00000 50 
11 50512 3779 49488 50512 3779 49488 000 000 49 
12 54291 | 3476 45709 54291 | 3476 45709 000 000} 48 
13 57767 3218 42233 57767 3219 42233 000 000 47 | 
14 60985 2997 39015 60986 2996 39014 000 000 46 

15 | 7. 638982 2802 | 12. 36018 | 7. 63982 2803 | 12. 36018 000 000 45 
16 66784 | 2633 33216 66785 | 2633 33215 000 | 10.90000 | 44 
17 69417 2483 30583 69418 2482 30582 001 9. 99999 43 
18 71900 | 2348 28100 71900 | 2348 28100 001 999 | 42 
19 74248 2227 25752 74248 2228 25752 001 999 41 

20 | 7. 76475 2119 | 12. 23525 | 7. 76476 2119 | 12. 23524 | 10. 00001 9. 99999 40 
21 78594 | 2021 21406 78595 | 2020 21405 001 999 | 39 
22 80615 | 1930 19385 80615 | 1931 19385 001 999 | 38 
23 82545 1848 17455 82546 1848 17454 001 999 37 
24 84393 1773 15607 84394 1773 15606 001 999 36 | 

25 | 7. 86166 1704 | 12. 13834 | 7. 86167 1704 | 12. 13833 001 999 35 
26 87870 1639 12130 87871 1639 12129 001 999 34 
27 | 7.89509 | 1579 10491 89510 | 1579 10490 001 999 | 33 
28 91088 1524 08912 91089 1524 08911 001 999 32 
29 92612 | 1472 07388 92613 | 1473 07387 002 998 | 31 
30 | 7. 94084 1424 | 12. 05916 | 7. 94086 1424 | 12. 05914 | 10. 00002 9. 99998 30 
31 95508 | 1379 04492 95510 | 1379 04490 002 998 | 29 
32 96887 | 1336 03113 96889 | 1336 03111 002 998 | 28 
33 98223 | 1297 01777 98225 | 1297 01775 002 998 | 27 
34 | 7.99520 1259 | 12.00480 | 7. 99522 1259 | 12. 00478 002 998 26 

35 | 8.00779 1223 | 11.99221 | 8.00781 1223 | 11. 99219 002 998 25 
36 | 02002) 1190 97998 02004 | 1190 97996 002 998 | 24 
37 03192 | 1158 96808 03194 | 1159 96806 003 997 | 23 
38 04350 | 1128 95650 04353 | 1128 95647 003 997 | 22 
39 05478 1100 94522 05481 1100 94519 003 997 21 
40 | 8. 06578 1072 | 11. 93422 | 8. 06581 1072 | 11. 93419 | 10. 00003 9. 99997 20 
4l 07650 | 1046 92350 07653 | 1047 92347 003 997 | 19 
42 08696 1022 91304 08700 1022 91300 003 997 18 
43 09718 999 90282 09722 998 90278 003 997 | 17 
44 10717 976 89283 10720 976 89280 004 996 | 16 
45 | 8. 11693 954 | 11. 88307 | 8. 11696 955 | 11. 88304 004 996 | 15 
46 12647 934 87353 12651 934 87349 004 996 | 14 
47 13581 914 86419 13585 915 86415 004 996 | 13 
48 14495 896 85505 14500 895 85500 004 996 | 12 
49 15391 877 84609 15395 878 84605 004 996 11 

50 | 8. 16268 860 | 11. 83732 | 8. 16273 860 | 11. 83727 | 10. 00005 9. 99995 10 
51 17128 843 82872 17133 843 82867 005 995 9 
52 17971 827 82029 17976 828 82024 005 995 8 
53 18798 812 81202 18804 812 81196 005 995 7 
54 19610 797 80390 19616 797 80384 005 995 6 
55 | 8. 20407 782 | 11. 79593 | 8. 20413 782 | 11. 79587 006 994 5 
56 21189 769 78811 21195 769 78805 006 994 4 
57 21958 755 78042 21964 756 78036 006 994 3 
58 22713 743 77287 22720 742 77280 006 994 2 
5 23456 730 76544 23462 730 76538 006 994 1 
60 | 8. 24186 717 | 11. 75814 | 8.24192 718 | 11. 75808 | 10. 00007 9. 99993 0 

eae | Pe ee | ee Se ee a ee 
~ ~ 

; : + 

90° cos “""l gee cot ; i tan esc sin <89° 
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Logarithms of Trigonometrice Functions. 

1°> sin csc tan cot sec cos <178° 
v Diff. 1’ Diff. 1’ V 
7 7 

0 | 8.24186 717 | 11. 75814 | 8. 24192 718 | 11. 75808 | 10.00007 | 9.99993 | 60 
1 4903 706 5097 4910 706 5090 007 993 | 59 
2 5609 695 4391 5616 696 4384 007 993 | 58 
3 6304 684 3696 6312 684 3688 007 993 | 57 
4 6988 673 3012 6996 673 3004 008 992 | 56 

5 7661 663 2339 7669 663 2331 008 992 | 55 
6 8324 653 1676 8332 654 1668 008 992 | 54 
7 8977 644 1023 8986 643 1014 008 992 | 53 
8 . 29621 634 | 11. 70379 . 29629 634 | 11. 70371 008 992 | 52 
9 - 80255 624 | 11. 69745 . 30263 625 | 11. 69737 009 991} 51 

10 0879 616 9121 0888 617 9112 | 10. 00009 9.99991 |} 50 
11 1495 608 8505 1505 607 8495 009 991 | 49 
12 2103 599 7897 2112 599 7888 010 990 | 48 
13 2702 590 7298 2711 591 7289 010 990 | 47 
14 3292 583 6708 3302 584 6698 010 990 | 46 

15 3875 575 6125 . 83886 575 | 11. 66114 010 990 | 45 
16 4450 568 5550 4461 568 5539 oll 989 | 44 
17 | 8. 35018 560. | 11. 64982 5029 561 4971 O11 989 | 43 
18 5578 553 4422 5590 553 4410 O11 989 | 42 
19 6131 547 3869 6143 546 3857 O11 989 | 41 

20 6678 539 3322 . 30689 540 | 11. 63311 | 10. 00012 9.99988 | 40 
21 7217 533 2783 7229 533 200 |= O12 988 | 39 
22 7750 526 2250 7762 527 2238 012 988 | 38 
23 8276 520 1724 8289 520 1711 013 987 | 37 
24 8796 514 1204 8809 514 1191 013 987 | 36 

25 9310 508 0690 9323 509 0677 013 987 | 35 
26 8. 39818 502 | 11. 60182 - 39832 502 | 11. 60168 014 986 | 34 
27 | 8.40320 496 | 11. 59680 - 40334 496 | 11. 59666 014 986 | 33 
28 0816 491 9184 0830 491 9170 014 986 | 32 
29 1307_ 485 8693 1321 486 8679 015 985 | 31 

30 1792 480 8208 1807 480 8193 | 10. 00015 9.99985 | 30 
31 2272 AT4 7728 2287 475 7713 015 985 | 29 
32 2746 470 7254 2762 470 7238 016 984 | 28 

33 3216 464 6784 3232 464 6768 016 984 | 27 

34 . 438680 459 | 11. 56320 43696 460 | 11. 56304 016 984 | 26 

35 4139 455 5861 4156 455 5844 . 017 983 | 25 

36 4594 450 5406 4611 450 5389 017 983 | 24 

37 5044 445 4956 5061 446 4939 017 983 | 23 

38 5489 441 4511 5507 441 4493 018 982 | 22 

39 5930 436 4070 5948 437 4052 018 982 | 21 

40 6366 433 3634 6385 432 3615 | 10. 00018 9. 99982 | 20 

41 8. 46799 427 | 11. 53201 6817 428 3183 019 981 19 

42 7226 424 2774 47245 424 | 11. 52755 019 981 | 18 
43 7650 419 2350 7669 420 2331 019 981 17 

44 8069 416 1931 8089 416 1911 020 980 | 16 

45 8485 411 1515 8505 412 1495 020 980 | 15 
46 8896 408 1104 8917 408 1083 021 979 | 14 

47 9304 404 0696 9325 404 0675 021 979 | 13 
48. | 8. 49708 400 | 11. 50292 49729 401 | 11. 50271 021 979 | 12 

49 8. 50108 396 | 11. 49892 50130 397 | 11. 49870 022 978 | 11 

50 0504 393 9496 0527 393 9473 | 10. 00022 9.99978 | 10 
51 0897 390 9103 0920 390 9080 023 977 9 
52 1287 386 8713 1310 386 8690 023 977 8 

53 1673 382 8327 1696 383 8304 023 977 G 

54 2055 379 7945 2079 380 7921 024 976 6 

55 | 8. 52434 376 | 11. 47566 52459 376 | 11. 47541 024 976 | 5 
56 2810 373 7190 2835 373 7165 025 975 4 

57 3183 369 6817 3208 370 6792 025 975 3 

58 3552 367 6448 3578 367 6422 026 974 2 

59 3919 363 6081 3945 363 6055 026 974 1 

60 | 8.54282 360 | 11. 45718 54308 361 | 11.45692 | 10. 00026 | 9.99974 | 0 
7 

/ 

4 ye see 47 ; t 
Q1°> cos - sec cots |p ae tan csc sin <8§8° 
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Logarithms of Trigonometric Functions. 

cot cos < Wiis 
v 

11. 45718 : 11. 45692 | 10. 00026 9. 99974 
5358 5331 027 3 
5001 4973 027 973 
4646 4618 028 972 
4295 4266 028 972 
3946 3917 029 971 
3600 3571 029 971 
3257 3227 030 970 

11. 42916 | 8. 11. 42886 030 970 
2579 2548 031 969 
2243 2212 | 10. 00031 9. 99969 
1911 1879 
1581 1549 
1253 1221 
0928 0895 
0605 0572 

11. 40285 11. 40251 
11. 39967 5 11. 39932 

9651 9616 
9338 9302 
9027 8991 9. 99964 
8718 8681 963 
8411 8374 963 
8106 8069 962 
7804 7766 962 
7503 7465 961 

11. 37205 : 11. 37166 961 
6909 6869 960 
6615 6574 960 
6322 6282 959 
6032 5991 | 10. 00041 9. 99959 
5744 5702 042 958 
5457 5415 042 958 
5173 5130 043 957 
4890 4846 044 956 

11. 34609 | 8. 11. 34565 044 956 
4330 4285 045 955 
4053 4007 045 955 
3777 3731 046 954 
3503 3457 046 954 
3231 10. 00047 9. 99953 
2961 048 952 
2692 048 952 
2425 049 951 
2159 049 951 

11. 31896 | 8. 11. 31846 050 950 
1633 1583 051 949 
1373 1322 051 949 
1114 1062 052 948 
0856 0804 052 948 
0600 0547 | 10.00053 | 9. 99947 
0346 0292 054 946 

11. 30093 5 11. 30038 054 946 
11. 29841 b 11. 29786 055 945 

9591 9535 056 944 
9342 9286 056 944 

- 9095 9038 057 943 
8849 8792 058 942 
8605 8547 058 942 
8362 8303 059 941 

11. 28120 11. 28060 | 10.00060 | 9.99940 

sec 
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Logarithms of Trigonometrie Functions. 

oe sin iff. 1’. tan |pig 17. cot cos <176° 

- 71880 y : - 71940 241) 11. 28060} 10. 00060 9. 99940 
. 72120 : . 72181 239} 11. 27819 060 940 

420 239 580 061 939 
659 237 341 062 938 

. T2896 236) 11. 27104 062 938 

. 73132 234) 11. 26868) 063 937 
366 234 634 064 936 
600 232 400 064 936 

. 73832 231} 11. 26168 065 935 

. T4063 229) 11. 25937 066 934 
229 708} 10. 00066 9. 99934 

479 067 933) 
252) 068 932) 

. 25026 068 932 

. 24801 069 931 
577 070 930 
355 071 929 

. 24133 071 929 

. 23913 072 928 
694 073 927 
475} 10. 00074 9. 99926 
258) 074 

. 23042 075 

. 22827) 076 
613 077 
400 077 

. 22189 078 

. 21978 079 
768 080 
559 080 
351) 10. 00081 

. 21145 082 
. 20939 083 

734 083 
530) 084 
327 085 

- 20125 086 
. 19924 087 

723 087 
524 088 
326} 10. 00089 

. 19128) 090 
. 18932 091 

736 091 
541 092 
347 093 

- 18154 094 
. 17962 095 

770 096 
580 096 
390} 10. 00097 
201 098 

. 17013 099 

. 16825 100 
639 101 
453) 102 

102 
103 
104 
105 

10. 00106 

OCMNOONMFWNRS 
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Logarithms of Trigonometric Functions. 

aS 
° 
v sec cos Alas) 

y 

10. 00106 9. 99894 
107 893 
108 892 
109 891 
109 891 
110 890 
111 889 
112 888 
113 887 
114 886 

10. 00115 9. 99885 
116 884 
117 883 
118 882 
119 881 
120 880 
121 879 
121 879 
122 878 
123 877 

10. 00124 9. 99876 
125 875 
126 874 
127 873 
128 872 
129 871 
130 870 
131 869 
132 868 
133 867 

10. 00134 9. 99866 
135 865 
136 864 
137 863 
138 862 
139 861 
140 860 
141 859 
142 858 
143 857 

10. 00144 9. 99856 
145 855 
146 854 
147 853 
148 852 
149 851 
150 850 
152 848 
153 847 
154 846 

10. 00155 9. 99845 
156 844 
157 843 
158 842 
159 841 
160 840 
161 839 
162 838 

: ; 163 837 
11. ; 164 836 
11. 05970 | 8. : 10. 00166 9. 99834 

OWONMHARwwree| ~S 

E 
_ 

SRENWHOUDNOOS 
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5°= sin 

¥ 
g Fi 

csc 

TABLE 33. 

Logarithms of Trigonometric Functions. 

tan 

8. 94030 
174 
317 
461 
603 

11. 05970 
826 
683 
539) 
397 

8. 94195 
340 
485 
630 
773 

'’ Diff. 
cot 

11. 05805)10. 00166 
660) 
515 
370) 
227 

sec 

167 
168 
169 
170 

| 

© CO NTO? Or mensne| ~ 

746 
- 94887 
- 95029 

170 
310 % Co WD TF. CO THD 

254 
11. 05113 
11. 04971 

830 
690 

8. 94917 
8. 95060 

202 
344 
486 TS MOWA AIA wW*eNS 

11. 05083 
11. 04940 

798) 
656) 
514 

171 
172 
173 
175 
176 © COVA AIA WINS 

450 
589 
728 

- 95867 
- 96005 

550 
411 
272 

11. 04133 
11. 03995 

627 373}10. 00177 
233 

11. 04092 
11. 03953 

178 
179 
180 
181 

143 857 
720 
583 
447 
311 42 11. 03123 

183 
184 
185 
186 
187 

175 
11. 03040 
11. 02905 

771 
637 

44)11. 02987)10. 00188 
850 
715 
579 
444 

190 
191 
192 
193 

504 
371 
238) 

11. 02106 
11. 01974 

60 
62 
64 

309 
175 

11. 02041 
11. 01908 

775) 

194 
196 
197 
198 
199 

843) 
712 
581 
451 
321 8. 98884 

642/10. 00200 
510 
378 
247 

11. 01116 

202 
203 
204 
205 

192 
11. 01063 
11. 00934 

806 
678 

8. 99015 
145 
275 
405 
534 

11. 00985 
855 
725 
595 
466 

207 
208 
209 
210 
212 

550 
423 
296) 
170 

11. 00044 

~ 662 
791 

8. 99919 
9. 00046 

174 

338)10. 00213 
209) 

11. 00081 
10. 99954 

826) 

214 
215 
217 
218 

10. 99918 
793 
668 
544 
419) 

301 
427 
553 
679 
805 

699 
573 
447 
32] 
195 

219 
220 
222 
223 
224 

296 
172 

10. 99049 
10. 98926 

804, 

9. 60930 
9. 01055 

179 
303 
427 

10. 99070}10. 00225 
10. 98945 

821 
697 
573 

227 

682) 
560 
439 
318) 
197 

10. 98077 

550 
673 
796 

9. 01918 
9. 02040 
9. 02162 

128 
131 

450 
327 
204 

10. 98082 
10. 97960 

133}10. 97838}10. 00239 Fr et et at td tt et ttt tt et et et et et ttt OOOO O;IOOCOoOooooocoodocoocodcococo 
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Logarithms of Trigonometric Functions. 

[Page 223 

6°> sin csc tan cot sec cos <]{73° 
Diff. ’ Diff. Di y 

/ 

9.01923) 0 0/10. 98077) 9.02162| 0 0/10. 97838]10. 00239 0 0) 9.99761 
9.02043] 2 2/10. 97957 PA i 717 240| 1 O 760 

163) 2 4 837 404 2 4 596 mull 2B 759 
283] 3 6 717 525] 3 6 475 243} 3 O 757 
402; 4 7 598 645, 4 8 355 2440 756 
520, 6 «9 480 766, 56 9 234 245/060 755 
639| 6 11 361| 9.02885} 6 11/10.97115 247, 6 O 753 
75am 243] 9.03005} 7 13/10.96995 MI 6? 0) 752 
874, 8 15 126 124) 8 15 876 249} 8 O 751 

9.02992] 9. 17/10. 97008 245 Ons 758 251; 9 O 749 
9.03109} 70 19/10. 96891 361| 10 19 639]10.00252| 10 0] 9.99748 

226) 11 20 774 479| 11 21 521 253} 17 0 747 
342) 12 22 658) 597| 12 23 403 255| 12 0 745 
458| 13 24 542 714, 18 24 286 256, 13 0 744 
5741 14 26 426 832| 14 26 168 258] 14 0 742 
690| 15 28 310] 9.03948] 15 28/10. 96052 259) 15 O 741 
805} 16 30 195} 9.04065] 16 30/10. 95935 260| 16 0 740 

9.03920] 17 31/10. 96080 181] 17 32 819 262 |ieel ane tO 738 
9.04034] 18 33/10. 95966 297, 18 34 703 263} 18 0 737 

149] 19 35 851 413] 19 36 587 264, 19 0 736 
262| 20 37 738 528} 20 38 472110. 00266] 20 0} 9.99734 
376| 21 39 624 643] 21 39 357 Ke) Bil il 733 
490| 22 41 510 758| 22 Al 242 269} 22 1 731 
603] 23 43 397 873| 23 43 127 270| 23 1 730 
715| 24 44 285] 9.04987] 24 45/10. 95013 272| 24 1 728 
828) 25 46 172| 9.05101) 25 47/10. 94899 Wre\| Ay A 727 

9.04940] 26 48/10. 95060 214| 26 49 786 2741 26 1 726 
9.05052] 27 50/10. 94948 328] 27 51 672 276) 27 1 724 

164 28 52 836 441| 28 53 559 Oh G3 i 723 
275) 29 54 725 553] 29 54 447 279| 29 1 721 
386; 30 56 614 666] 30 56 534/10. 00280 30  1| 9.99720 
497| 31 57 503 778| 31 58 222) 282| 31 1 718 
607| 32 59 393] 9.05890] 32 60/10. 94110 283} 32 1 717 
717| 33 61 283] 9.06002} 33 62/10. 93998 284, 33 1 716 
827| 34 63|_ 173 113|_ 34 64) 887 286] 34 1 714 

9. 05937| 35 65/10. 94063 224 35 66 776 il Be al 713 
9.06046] 36 67/10. 93954 335] 386 68 665) 289| 36 1 711 

155| 37 69 845 445| 387 69 555 290; 37 1 710 
264| 38 70 736 556| 38 71 444 292} 38 1 708 
872) 39 72 628 666} 39 73 334 293} 39 1 707 

481| 40 74 519 775| 40 75 225}10. 00295| 40 +1) 9. 99705 
589] 41 76 411 885| 41 77 115 296 41 1 704 
696] 42 78 304] 9.06994) 42 79/10. 93006 298] 42 1 702 
804) 43 80 196] 9.07103] 43 81|10. 92897 299} 43 1 701 

9.06911] 44 81/10. 93089 211} 44 83 789 301) 44 1 699 
9.07018] 45 83/10. 92982 320) 45 84 680 302| 45 1 698 

124] 46 85 876 428] 46 86 572 304, 46 1 696 
Opi) LP Se 769 536] 47 88 464 305 |e anal 695 
337| 48 89 663 643] 48 90 357 307 on 693 
442| 49 91 558 751| 49 92 249) 308} 49 1 692 
548] 50 93 452 858| 50 94 142]10. 00310| 50 1] 9. 99690 
653} 61 94 347] 9.07964] 51 96/10. 92036 Bi Hl. I 689 
758| 62 96 242| 9.08071} 52 98/10.91929 313) 62 1 687 
863} 53 98 137 177| 53 99 823 314, 63 1 686) 

9. 07968] 54 100/10. 92032 283| 54 101 717 316] 64 1 684 
9. 08072| 55 102|10. 91928 389| 55 103 611 317|moou a 683 

176| 56 104 824 495| 56 105 505 319) 66 1 681 
280| 457 106 720 600} 47 107 400 320) 57 1 680) 
383] 68 107 617 705| 68 109 295 322) 58 1 678 

59 486] 69 109 514 810] 69 111 190) 323} 59 11 677 
60 | 9.08589] 60 111/10. 91411} 9.08914] 60 113/10. 91086]10. 00325] 60 1]| 9.99675 
/ 

t "’ Diff. UO Dyer ” Ditt : 

96°> cos sec cot tan ese sin < 



TABLE 33. 

Logarithms of Trigonometric Functions. 

~< 

iS) = 

- 91086)}10. 00325 
326 
328 
330 
331 
333 
334 
336 
337 
339 

10. 91411 
308 
205 
103 

10. 91001 
10. 90899 

798 
696 
595 
494 
394| 9. 
293] 9. 342 
193 344 

10. 90093 345 
10. 89994 347 

894 349 
795 350 
696 352 
598 353 
499 355 
401] 9. L 
303] 9. y 358 
205 360 

a 107|  - 362 
10. 89010 363 
10. 88913 365 

816 367 
719 368 
623 370 
526 371 
430] 9. L 
334| 9. f 375 
239 376 
143 378 

10. 88048 380 
10. 87953 382 

858 383 
764 385 
669 387 
575 388 
481] 9. } 
388] 9. } 392 
294 393 
201 395 
108 397 

10. 87015 45 399 
10. 86922 400 

829 402 
737 404 
645 405 
53 9. 99593 
461] 9. \ 409 591 
370| 9. ! 411} 52 589 
278 412 588 
187 414 586 
096 416 584 

10. 86006 418 582 
10. 85915 419 581 

825 421 579 
734 423 : 577 

10. 85644] 9. ! ; 9. 99575 

CONM PWNS © COND AIH CO*R OS % C9 VAD T+ COMW®N OD WONVBDAW WORD 

sin <890° 
PRO? Tor rmwanalaadm.c 
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Logarithms of Trigonometric Functions. 

8°> sin esc tan cot sec cos <-17]° 
v Witte " Diff. Ye \D hai. y 

/ , 

0 | 9.14356) O 0/10. 85644] 9.14780/ 0 0/10. 85220/10.00425/. 0 0) 9.99575] 60 
1 445) 2d 1 555 372 AGG G2) 574) 59 
2 535, 2 3 465| 9.14963] 2 3/10. AGFA BO) 572] 58 
3 624, 3 4 376] 9.15054} 3 4/10. 430/ 3 O 570) 57 
4 714] 4 6} 286 145] 4 6 AS) eo 568] 56 
5 03, 67 197 2361 NOMNd 434, 5 0 566] 55 
6 891] 6 8 109 Syl Ot) 435, 6 0 565] 54 
7 | 9.14980] 7 10/10. 85020 417| 7 10 ABA GP) (0) 563] 53 
8 | 9.15069} 8 11]10. 84931 508} 8 12 439} 8 0O 561] 52 
9 157 9 13 843 598 @ ils} 441 9 O 559) 51 

10 245; 10 14 755 688} 710 14 312/10. 00443) 10 0) 9. 99557| 50 
11 333] 11 16 667 “aa Gil WG 4441 11 0 556} 49 
12 421|| 12) 17 579 867| 12 17 446] 12 0 554] 48 
13 508} 73 18 492) 9.15956] 13 19/10. 448] 13 0 552) 47 
14 596| 14 20 404] 9.16046] 14 20|10. 450| 14 0 550| 46 | 
15 683; 15 21 317 135 el ommee 452; 15 0 548} 45 
16 770| 16 23 230 224| 16 23 454, 16 1 546] 44 
17 857| 17 24 143 BS) ir ess) AIS |i 7amel 545) 43 
18 | 9.15944] 78 25/10. 84056 401) 18 26 457| 18 1 543] 42 
19 | 9.16030] 19 27|10. 83970 489) 19 27 459| 19 1 541] 41 
20 116] 20 28 884 577| 20 29 423]10. 00461| 20 ~—‘:1|:9. 99539) 40 
21 203] 21 30 797 665| 21 30 463| 21 1 537| 39 
22 289] 22 31 711 753| 22 32 465} 22 1 535| 38 
23 374) 23 32 626 841] 23 33 467| 23 1 533] 37 
24 460| 24 34 540] 9.16928] 24 35/10. 468] 24 1 532] 36 
25 545, 25 35 455| 9.17016) 25 36/10. 470| 25 1 530| 35 
26 631| 26 37 369 103) 26 37 472) 96 1 528] 34 
27 716| 27 38 284 190} 27 39 474| 27 1 526} 33 
28 801] 28 39 199 277| 28 40 476) 28 1 524| 32 | 
29 886| 29 41 114 363| 29 42 478} 29 1 522) 31 
30 | 9.16970] 3C 42/10. 83030 450| 30 43 550/10. 00480! 30 ~—«:1|:9. 99520) 30 
31 | 9.17055| 31 44/10. 82945 536| 31 45 482} 31 1 518} 29 
32 139] 32 45 861 622| 32 46 483} 32 1 517] 28 
33 220 ECO 777 708} 33 48 485| 33 1 515) 27 
34 307| 34 48 693 794| 34 49 487} 84 1 513] 26 
35 391| 35 49 609 880] 35 50 489| 35 1 51l| 25 
36 474| 86 51 526] 9.17965| 36 52\10 491| 3 1 509] 24 
37 558| 387 52 442] 9.18051) 37 53/10 493) 37 1 507] 23 
38 641| 88 54 359 136] 38 55 495| 38 1 505] 22 
39 724| 89 55 276 221| 39 56 497| 39 1 503) 21 
40 807| 40 56 193 306) 40 58 694]10. 00499| 40 ~—«:1|:9. 99501) 20 
41 890| 41 58 110 391] 41 59 KO} A 499| 19 
42 | 9.17973| 42 59/10. 82027 475| 42 61 503) 42 1 497| 18 
43 | 9.18055} 43 61/10. 81945 560) 43 62 505} 43 1 495) 17 
44 137| 44 62 863 644) 44 63 506} 44 1 494) 16 

45 220| 45 63 780 728) 45 65 508| 45 1 492) 15 
46 302| 46 65 698 812| 46 66 510| 46 1 490] 14 
47 383] 47 66 617 896) 47 68 512) 47 1 488] 13 
48 465| 48 68 535| 9.18979) 48 69)10. 514] 48 2 486} 12 
49 547| 49 69 453] 9.19063] 49 71/10. 516|_ 49 2 484) 11 
50 628] 50 71 372 146] 50 72 854/10. 00518) 50 = 2) 9. 99482/ 10 
51 709| 51 72 291 229| 51 74 520| 51 2 480} 9 
52 790| 52 73 210 312] 52 75 522| 52 2 478] 8 
53 871| 88 75 129] . 395| 638 76 524 ooneue 476) 7 
54 | 9.18952) 54 76/10. 81048 478} 54 78 526 _ 54 2 474, 6 

55 | 9.19033] 45 78|10. 80967 561| 55 79 528} 55 2 472| 5 
56 113] 56° 79 887 643] 56 81 530] 56 2 470) 4 
57 193} 457 80 807 29) "8%, (82 BY) 7 By 468) 3 
58 273) 58 82 727 807| 58 84 5341 68 2 466] 2 
59 353| 59 83 647 889} 59 85 536} 59 2 4644 1 
60 | 9.19433) 60 85|10. 80567] 9.19971} 60 87/10. 80029]10. 00538] 60 2] 9.99462] © | 
7 7 

t 1 Dit ’ Diff. '’ Diff. t 
98°> cos sec cot csc sin <8{° 

66806°—38——15 



Page 226] TABLE 33. 

Logarithms of Trigonometric Functions. 

9°» sin ; : cot sec ,; cos <]7()° 
: Ud ID bai y 

/ 

9. 99462] 60 
460) 59 
458) 58 
456) 57 
454) 56 
452) 55 
450) 54 
448) 53 

- 80029) 10. 00538 
- 719947 540 

866 542 
784 544 
703 546 
622) 548 
541 550 
460 552 

- 79933 379 554 446) 52 
855 299) 556 444) 51 
777 218}10. 00558 9. 99442) 50 
698 138 560 440} 49 
620) 9. - 79058 562 438] 48 
542} 9. - 78978 564 436 

898 566 434 
818 568 432 

309 739 571 429 
232 659 573 427 
155 580, 575 425 

. 78501 577 423 
422)10. 00579 9. 99421 
343 581 
264 583 
186 585 
107 587 

- 78029 589 
. 77951 591 

873 593 
795 596 
717 598 
639}10. 00600 9. 99400; 

602 398) 
604 396 
606 394 
608 392 

5 610 390) 
789 612 388 
714 615 385 
639] 9. 10. 77023 617 383 

10. 76946 619 381 
870}10. 00621 9. 99379) 

417 794 623 377 
343) 717 625 375 
269 641 628 372 
195 565) 630 370 
122) 9. 10. 76490 632 368) 

- 77048 414 634 366 
- 76975 339 636 364 

902) 263 638 362) 
829 188 641 359 
756 113]10. 00643 9. 99357) 10 
683] 9. 236 66/10. 76038 
610} 9. 67|10. 75963 
538 69 888 

. 76465 70 814 
393 71 739 
321 73 665) 
248) 74 590 
177 - 75 516 
105 76 442) 

60 | 9. 23967 10. 76033) 9. 78|10. 75368]10. 00665 
/ 

10. 80567 
487 
408 
328 
249) 
170 
091 

- 80012 

9. 19433 

OWNIAMN PWNS ~S 6 09 WA TW WH %*HNS DH OVA AW W*AS 1 COVA AW C*WHS 

SeNWHPOUMNOO 

D paw 
199° cos ; De Stag 
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Logarithms of Trigonometric Functions. 

o> sin csc tan cot sec cos < ° 
10 '’ Diff. Dye Haas itts 169 

v y 

0 | 9. 23967 0 0/10. 76033) 9. 24632 O 0/10. 75368}10. 00665 OO} 9.99335] 60 
1 9. 24039 1 1/10. 75961 706 1 1 294 667 1 0 333] 59 
2 110 2 2 890 779 2 2 221 669 QB (y) 331} 58 
3 181 8 8 819 853 8 4 147 672 38 0 328) 57 
4 253 4 5 747| 9. 24926 4 5 074 674 4 0 326] 56 

5 324 5 6 676) 9. 25000 5 6|10. 75000) 676 6 0 324) 55 
6 395 6 7 605 073 6 7|10. 74927 678 Gan, 322) 54 
7 | 9. 24466 df 810. 75534 146 Uf 8 854 681 “ Y 319] 53 
8 536 & 9 464 219 8 781 683 & 0 317] 52 
9 607 9 10 393 292 Bali 708 685 9 0 315] 51 

10 677, 10 11 323 305i Oma 635}10. 00687; 10 0} 9.99313] 50 
11 748) 11 13 252) 9.25437) 11 138 563 690) 17 0 310] 49 
12 818; 12 14 182 510) 12 14/10. 74490 692) 12 0 308] 48 
13 88s} 13 15 112 582} 138 15 418 694) 13 1 306) 47 
14 | 9.24958} 74 16/10. 75042 655| 14 16 345 696) 14 1 304] 46 

15 | 9.25028) 15 17/10. 74972 727, 15 18 273 699| 15 1 301] 45 
16 098s} 16 18 902 799| 16 19 201 701} 16 1 299) 44 
17 168} 17 19 832 871} 17 20 129 703} 17 1 297| 43 
18 237| 18 20 763] 9.25943} 18 21)10. 74057 706| 18 1 294) 42 
19 307) 19 22 693) 9.26015} 19 22/10. 73985 708) 19 1 292) 41 

20 376} 20 23 624 086) 20 24 914)10. 00710) 20 1} 9. 99290) 40 
21 445| 21 24 555 158} 21 25 842 712) 21 1 288] 39 
22 | 9.25514] 22 25/10. 74486 229) 22 26 771 715) 22 1 285) 38 
23 583) 23 26 417 301} 23 27 699 717) 23 1 283| 37 
24 652| 24 27 348 372| 24 28 628 719} 24 1 281] 36 

25 721| 25 28 279) 9. 26443) 25 29/10. 73557 722| 26 1 278) 35 
26 790} 26 30 210 514, 26 31 486 724| 26 1 276] 34 
27 858) 27 31 142 585| 27 32 415 726| 27 1 274| 33 
28 927| 28 32 073 655| 28 33 345 729| 28 1 271) 32 
29 | 9.25995] 29 33/10. 74005 726) 29 34 274 731| 29 1 269) 31 

30 | 9.26063) 30 34/10. 73937 797| 80 35 203]10 00733) 30 1} 9. 99267; 30 
31 131} 31 35 869 867| 31 36 133) 736| 31 1 264) 29 
32 199} 32 36 801} 9.26937) 32 38/10. 73063 738| 32 1 262) 28 
33 267| 33 38 733) 9.27008] 33 39/10. 72992 740| 33 1 260} 27 
34 335| 34 39 665 078) 34 40 922 743] 34 1 257| 26 

35 403) 35 40 597 148) 35 41 852 745| 86 1 255) 25 
36 | 9.26470} 36 41/10. 73530 218) 36 42 782 748] 36 1 252] 24 
37 538) 37 42 462 288) 37 44 712 750| 37 1 250) 23 
38 605} 38 43 395 357) 388 45 643 752) 388 1 248) 22 
39 672| 39 44 328 427| 39 46 573 Cas SOF 245) 21 

40 739| 40 45 261) 9.27496} 40 47/10. 72504}10. 00757) 40 2| 9. 99243] 20 
41 806} 41 47 194 566) 41 48 434 759| 41 2 241] 19 
42 873| 42 48 127 635} 42 49 365 762} 42 2 238] 18 
43 | 9.26940} 43 49)10. 73060) 704, 48 51 296 764, 43 2 236] 17 
44 | 9.27007} 44 50/10. 72993 773) 44 52 227 767, 44 #2 233] 16 

45 073) 45 51 927 842) 45 53 158 769| 456 2 231) 15 
46 140} 46 52 860 911) 46 54 089) 771| 46 2, 229) 14 
47 206} 47 53 794| 9.27980} 47 55)10. 72020 774) 47 2 226) 13 
48 273) 48 55 727| 9.28049} 48 56/10. 71951 776| 48 2 224) 12 
49 339] 49 56 661 117} 49 58 883 779| 49 2 221] 11 

50 405| 50 57 595) 186} 50 59 814,10. 00781; 50 2) 9.99219) 10 
51 471) 451 58 529 254, 41 60 746 783| 61 2 217) 9 
52 | 9.27537) 62 59/10. 72463 323] 52 61 677 786} 62 2, 214, 8 
53 602} 43 60 398 391| 43 62 609 788| 538 2 212) 7 
54 668) 464 61 332]. 9. 28459] 54 63/10. 71541 791| 54 2 209 6 

55 734, 55 63 266 527| 65 65 473 793| 56 2 207, 5 
56 799| 56 64 201 595| 66 66 405 796| 56 2 2044 4 
57 864 57 65 136 662} 57 67 338) 798| 57 2 202; 3 
58 930| 58 66 070 730| 58 68 270 800} 48 2 200) 2 
59 | 9.27995) 569 67/10. 72005 798| 59 69 202 803} 59 2 197) 1 
60 | 9.28060} 60 68)10. 71940} 9.28865) 60 71)10. 71135)10. 00805) 60 2) 9.99195, 0 
/ 7} 

t " Diff ” Diff. ” Diff : t 
100°> cos sec cot tan csc sin <79° 



Page 228] TABLE 33. 

_ Logarithms of Trigonometric Functions. 

cot 

- 71135] 10. 00805 
067 808 

. 71000 810 

. 70933 813 
866 815 
799 818 
732 820 
665 823 
598 825 
582 828 

10. 70465]10. 00830 
399 833 
332 835 
266 838 
200 840 
134 843 
068 845 

. 70002 848 

. 69936 850 
870 853 
805] 10. 00855 
739 858 
674 860 
609 863 
543 865 

. 69478 868 
413 870 
348 873 
283 876 
218 878 

9. 29966 i 154]10. 00881 
9. 30028 ' 089 883 

090 5 2 . 69025 886 
151 ' . 68960 888 
213 896 891 
275 832 894 
336 : 767 896 
398 703 899 

9. 30459] 639 901 
521 575 904 
582 I . 68511110. 00907 
643 448 909 
704 384 912 
765 321 914 
826 257 917 
387 194 920 

9. 30947 ' 130 922 
9. 31008 067 925 

068 : . 68004 928 
129 , . 67941 930 
189 878}10. 00933 
250 936 
310 2 938 
370 941 

9. 31430 944 
490 I 946 
549 949 
609 952 
669 ; 954 
728 315 957 

9. 31788 10. 68212] 9. 10. 67253] 10. 00960 

WOoRNAAP CS*M*RS WOVA AA SWWHROS 

COnobPwnwrE oS 

WOHORVA AH WSO%*WRO 

= 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
il 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 

CO? ornrwna tan 
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Logarithms of Trigonometric Functions. 

12°> sin ese tan cot sec cos <167° 
y Diff. We IDyihiie ” Diff. y 

? , 

0 | 9. 31788 O  =0j10. 68212] 9. 32747 O  =0j\10. 67253}10. 00960 O OO} 9.99040] 60 
1 847 1 1 153 810 1 1 190 962 1 0 038] 59 
2 907 Bi 2 093 872 eee, 128 965 BQ) 035) 58 
3 | 9. 31966 8 3/10. 68034 933 SB) 067 968 3 OO 032) 57 
4 | 9. 32025 4 4/10. 67975) 9. 32995 4 -4)10. 67005 970 4. 0 030) 56 

5 084 6 5 916} 9. 33057 6 5/10. 66943 973 x 027) 55 
6 143 @ (9) 857 119 jg 881 976 Gien0, 024) 54 
7 202 ieee 798 180 vt 820]10. 00978 7 0} 9.99022) 53 
8 261 Ge 739 242 fp ta} 758 981 & 0 019) 52 
9 319 IY 681 303 Oeee9, 697 984 20 O16) 51 

10 378| 10 10 622 365} 10 10 635 987; 10 0 O13) 50 
11 437| 11 10 563 426) i121 11 574 989} 11 1 “O11) 49 
12 | 9.32495) 72 11/10. 67505) 9. 33487) 12 12/10. 66513 992) 12 1 008) 48 
13 553} 18 12 447 548) 138 138 452 995} 13 1 005) 47 
14 612) 74 138 388 609} 14 14 391]10. 00998) 714 1 002) 46 

15 670) 15 14 330 670} 15 15 330]10. 01000) 15 1} 9. 99000) 45 
16 728) 16 15 272 731} 16 16 269 003} 16 1) 9. 98997] 44 
17 786) 17 16 214 143) ee Wan 208 006) 17 1 994) 43 
18 844, 18 17 156 853} 18 18 147 009) 18 1 991) 42 
19 902} 19 18 098 913) 19 19 087 Oll) 19 1 989] 41 

20 | 9.32960} 20 19/10. 67040) 9. 33974} 20 20/10. 66026 014) 20 1 986) 40 
21 | 9.33018} 21 20/10. 66982) 9. 34034| 21 21/10. 65966 O17} 21 1 
22 075| 22 21 925 095); 22 22 905 020) 22 1 
23 - 133) 238" 22 867 155) 23 23 845 022) 23 1 
24 190) 24 23 810 215) 24 24 785110. 01025] 24 1 

25 248) 25 24 752 276) 25 25 724 028} 26 1 
26 305} 26 25 695 336] 26 26 664 031; 26 1 
27 362} 27 26 638 396) 27 27 604 033) 27 1 
28 420| 28 27 580 456} 28 28 544 036} 28 1 
29 477| 29 28 523] 9. 34516) 29 29/10. 65484 039] 29 1 

30 | 9.33534) 380 29/10. 66466 576} 380 30 424 042) 30 1 
31 591) 31 29 409 635} 31 31 365 045) 31 1 
32 647| 382 30 353 695} 32 32 305}10. 01047) 32 1 
33 704| 33 31 296 755| 83 33 245 050} 33 2 
34 761| 384 32 239 814) 34 34 186 053} 34 2 

35 818] 35 33 182 874) 385 35 126 056} 385 2 
36 874| 386 34 126 933) 36 36 067 059) 36 2 
37 931} 387 35 069) 9. 34992) 387 37/10. 65008 062} 37 2 
38 | 9. 33987] 38 36/10. 66013] 9. 35051] 38 38/10. 64949]10. 01064) 38 2 
39 | 9. 34043) 39 37|10. 65957 111} 39 39 889 067; 39 2 

40 100} 40 38 900 170) 40 40 830 070} 40 2 
41 156) 41 39 844 229) 41 4/1 771 073] 41 2 
42 212) 42 40 788 288] 42 42 712 076} 42 2 
43 268) 43 41 732 347) 43 43 653 079} 48 2 
44 324, 44 42 676 A05| 44 44 595 081) 44 2 

45 380} 45 43 620 464 45 465 536]10. 01084) 46 2 
46 436| 46 44 564] 9. 355238) 46 46/10. 64477 087| 46 2 
47 491| 47 45 509 581}. 47 47 419 090} 47 2 
48 | 9.34547) 48 46/10. 65453 640} 48 48 360 093} 48 2 
49 602| 49 47 398 698) 49 49 302 096} 49 2 

50 658| 460 48 342 757| 60 50 243 099} 50 2 
51 713) 61 48 287 815) 41 51 185 102} 51 2 
52 769| 652 49 231 873) 52 52 127}10.01104) 62 2 
53 824| 63 50 176}. 931} 63 53 069) 107; 58 2 
54 879) 54 51 121) 9. 35989) 454 54/10. 64011 110} 64 3 

55 934) 55 52 066) 9. 36047) 465 55/10. 63953) 113} 556 3 
56 | 9. 34989} 466 53/10. 65011 105| 456 56 895 116} 56 3 
57 | 9.35044) 467 54/10. 64956 163) 457 57 837 119} 457 3 
58 099) 48 55 901 221) 58 58 779 122} 58 3 
59 154) 59 56 846 279) 59 59 721 125} 69 3 
60 |! 9. 35209) 60 57|10. 64791) 9. 36336) 60 60/10. 63664/10. 01128) 60 3 

?} 

t aA Diff wt Diff. wt Diff 

102°> cos sec cot tan csc 
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13°> sin 
a Dift: 

Ne} . 35209 
263 
318 
373 
427 

TABLE 33. 

Logarithms of Trigonometric Functions. 

esc tan 

= S 

"’ Diff 

481 
536 

. 35590 
644 
698 Soma sexee| WOVWA AIA we 

= S 

WGOONVAD AW HMR 

752 
806 
860 
914 

. 35968 

COlLONOOS PWN O 

0 
1 
2 
3 
4 
5 
6 
6 
7 
8 

cot 

606 
548) 
491 
434 

sec 

10. 6366410. 01128 
131 
133 
136 
139 

10. 63376 
319 
262 
205 
148) 

142 
145 
148 
151 
154 

9 091/10. 01157 
10 
11 
12 
13 

10. 63034 
10. 62977 

920 
863 

DW DWNVD AW WMA DS iw) 

. 36022 
075 
129 
182 
236 
289 
342 
395 
449 

. 36502 

807 

. 62524}10. 01187 
468 
412 
356 
300 

190 
193 
196 
199 

555 
608 
660 
713 
766 

244 
188 
132 
076 

. 62020 

202 
205 
208 
211 
214 

Re OOOO OIOOCOCOOO 

819 
871 
924 

. 36976 

. 37028 

. 61965}10. 01217 
909 
853 
798 
743 

220 
223 
226 
229 

081 
133 
185 
237 
289 

687 
632 
577 
521 

. 61466 
341 
393 
445 

. 37497 
549 

232 
235 
238 
241 
244 

411}10. 01247 
356 
301 
246 
192 

250 
254 
257 
260 

600 
652 
703 
755 
806 

137 
082 

. 61028 

. 60973 
918 

858 
909 

. 37960 

. 38011 
062 

263 
266 
269 
272 
275 

864]10. 01278 
810) 
755 
701 

. 60647 

281 
285 
288 
291 

113 
164 
215 
266 
317 

9. 38368 - 61632) 9. 39677 

593 
539 
485 
431 
377 

294 
297 
300 
303 
306 

- 60323)10. 01310 

t 

103° cos csc 

WWWWWWIWWWWWINDNNNNINNNNNINNNNNINNNNN PRB Re|e Ree 



TABLE 33. [Page 231 

Logarithms of Trigonometric Functions. 

Oo» sin cs¢ tan cot sec cos < o 
4 '’ Diff. '’ Diff. ” Diff. 165 

/ 

9. 38368 O 0/10. 61632) 9. 39677 O  =0j10. 60323)10. 01310 OO} 9.98690] 60 
418 1 1 582 731 1 1 269 313 1 0 687| 59 
469 2 24 531 785 ae, 215 316 2 0 6841 58 
519 8 2 481 838 8 3 162 319 on0 681) 57 
570 A 8} 430 892 fa 8) 108 322 A 678) 56 

620 5.4 380 945 6 4 055 325 6 60 675) 55 
9. 38670 6 5/10. 61330] 9. 39999 6 5}10. 60001 329 60 671) 54 

721 G @ 279] 9. 40052 7 ~~ ~=6|10. 59948 332 YY 668} 53 
771 Sid 229 106 SG 894 335 & 0O 665) 52 
821 9 7 179 159 9. 8 841 338 9 O 662] 51 

871; 10 8 129 212}. 10 9 788/10. 01341) 70 1) 9. 98659) 50 
921) 17 9 079 266] i127 10 734 344, 11 1 656} 49 

9.38971} 12 10/10. 61029 319} 12 10 681 348) 12 1 652) 48 
9. 39021} 13 11/10. 60979 372| 13 11 628 351] 18 1 649) 47 

O71) 14 21 929 425} 14 12 575 354, 14 = 1 646} 46 

121); 15 12 879] 9. 40478! 15 13/10. 59522 357| 165 1 643) 45 
170) 16 13 830 531) 16 14 469 360) 16 1 640] 44 
220} 17 14 780 584, 17 15 416 364, 17 1 636} 43 
270) 18 15 730 636) 18 16 364 367; 18 1 633] 42 
319} 19 15 681 689} 19 17 311 370) 19 1 630) 41 

369) 20 16 631 742} 20 17 258)10. 01373} 20 1) 9. 98627) 40 
418) 21 17 582 795}. 21 18 205 377| 21 1 623] 39 

9.39467; 22 18/10. 60533 847; 22 19 153 380) 22 1 620] 38 
517; 23 19 483 900) 23 20 100 383} 23 1 617| 37 
566} 24 20 434| 9. 40952} 24 21/10. 59048 386] 24 1 614| 36 

615} 25 20 385] 9.41005] 25 22/10. 58995 390) 25 1 610) 35 
664 26 21 336 057) 26 23 943 393} 26 1 607} 34 § 
@13) 27 22 287 109} 27 23 891 396] 27 1 604) 33 
762| 28 23 238 161] 28 24 839 399) 28 2 601) 32 
811} 29 24 189 214, 29 25 786 403} 29 2 597) 31 

860} 30 24 140 266) 30 26 734/10. 01406] 30 2) 9.98594) 30 
909} 31 25 091 318) 31 27 682 409] 31 2 591} 29 

9. 39958} 32 26/10. 60042 370) 32 28 630 412) 32 2 588} 28 
9.40006) 33 27/10. 59994 422) 33 29 578 416} 33 2 584) 27 

055} 34 28 945 474| 34 30 526 419} 34 2 581} 26 

103} 35 29 897] 9.41526] 35 30/10. 58474 422| 35 2 578} 25 
152) 36 29 848 578) 36. 31 422 426| 36 2 574] 24 
200) 37 30 800 629] 37 32 371 429) 37 2 571) 23 
249} 38 31 751 681} 38 33 319 432) 38 2 568} 22 
297) 39 32 703 733) 39 34 267 435) 39 2 565] 21 

346} 40 33 654 784, 40 35 216,10. 01439; 40 2) 9.98561) 20 
394 41 33 606 836] 41 36 164 442) 41 2 558] 19 
442) 42 34 558 887) 42 36 113 445) 42 2 555] 18 

9. 40490} 43 35)10. 59510 939) 43 37 061 449, 438 2 551) 17 
538] 44 36 462] 9.41990} 44 38/10. 58010 452) 44. 2 548} 16 

586} 45 37 414] 9.42041] 45 39/10. 57959 455) 45 2 545) 15 
634, 46 37 366 093) 46 40 907 459) 46 3 541] 14 
682) 47 38 318 144) 47 41 856 462| 47 3 538} 13 
730) 48 39 270 195} 48 42 805 465) 48 3 535) 12 
778| 49 40 222 246] 49 43 754 469) 49 3 531] 11 

825} 50 41 175 297| 50 43 703}10. 01472) 50 3] 9.98528] 10 | 
873) 51 42 127 348] 51 44 652 475) 51 3 525, 9 
921) 52 42 079 399) 52 45 601 479| 52 3 521] 8 

9.40968] 463 43)10. 59032] 9.42450) 53 46/10. 57550 482} 53 3 518) 7 
9.41016] 54 44/10.58984) ~ 501) 54 47 499 485) 64 3 515) 6 

063) 455 45 937 552) 65 48 448 489) 55 3 5114) 5 | 
111} 56 46 889 603} 46 49 397 492} 56 3 508) 4 
158} 57 46 842 653} 467 50 347 495, 57 3 505) 3 
205} 48 47 795 704, 58 50 296 499) 58 3 501) 2 
252| 59 48 748 755| 69 51 245 502} 59 3 498} 1 

9.41300} 60 49/10. 58700) 9.42805} 60 52)/10.57195)10.01506| 60 3] 9.98494] 0 
7 leakaS Gas oo) lS Reda | eel / 

t " Diff. "’ Diff "’ Diff. t 
104°= cos sec cot tan csc 5° sin <' 



Page 282] TABLE 33. 

Logarithms of Trigonometric Functions. 

: 
15° sin] |. tan cot cos <]64° 

Diff. y 

9. 98494 
491 
488) 
484 
481 
477 
474 
471 

. 57195]10. 01506 
144 509 
094 512 

. 57043 516 
. 56993 519 

943 523 
892 526 
842 529 
792 533 467 
742 536 464 

232 308 69210. 01540 9. 98460 
185 358 642 543 457 
139 408 592 547 453) 
092 458 542 550 450 

10. 58046} 9. 48508 . 56492 553 447 
10. 57999 558 442 557 443 

953 607 393 560 440 
907 657 343 564 436 
860 707 293 567 433) 
814 756 244 571 429 
768 806 194]10. 01574 9. 98426 
722 855 145 578 
676 905 095 581 
630} 9. 43954 . 56046 585 
584} 9. 44004 . 55996 588 

9/10. 57539 053 947 591 
493 102 898 595 
447 849 598, 
401 799 602 
356 750 605 
310 70110. 01609 
265 652 612 
219 603 616 
174 554 619 
128) 9. 44495 . 55505 623 
083 544 456 627 

10. 57038 408 630 
10 56992 359 634 

947 310 637 
902 262 641 
857 21310. 01644 9. 98356 
812 164 648 352 
767 116 651 349 
722 067 655 345 
677] 9. . 55019 658 342 
633] 9. 54971 662 338 
588 922 666 334 
543 874 669 331 

10. 56498 826 673 327 
454 (neaz78 676 324 
409 729/10. 01680 9. 98320 
365 681 683 7 
320 g 633 687 
276] 9. 10. 54585 691 
231 537 694 
187 489 698 
143 441 701 
099 394 705 
054 346 709 

10. 56010 298 712 
10. 55966] 9. 45750 10. 54250]10. 01716 

9. 41300 10. 58700} 9. 42805 
653 856 
606 906 
559] 9. 42957 
512] 9. 43007 
465 057 
418 108 

10. 58372 158 
325 208 
278 258 lomace|pawrel ~ OW HOV AIA WINS DOVWA AA W*NS COVA HYW WHS 

OCOINNMDOE! WNWNrO 

ANIDOS 

“ ontweno| 

> 
t 
105°= cos ; cot | tan | ese 
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Logarithms of Trigonometric Functions. 

csc tan cot sec 
'’ Diff. 

- 54250/10. 01716 
203 719 
155 723 
108 127 
060 730 

. 54013 734 

. 53965 738 
918 TA1 
870 745 
823 749 
776)10. 01752 

484 729 756 
441 681 760 
398 634 763 
354 587 767 

10. 55311 540 771 
1 267] 9. . 53493 774 

224 446 778 
181 399 782 
138 352 785 
095 306)10. 01789 
052 259 793 

10. 55008 212 796 
10. 54965 165 800 

119 804 
072 808 

. 53025 811 

. 52979 815 
932 319 
886 823 

10. 54666 840}10. 01826 
623 
581 
538 
496 
453 
411 
368 

10. 54326 
284) 
242) 
199 
157 
115 
073 

10. 54031 
10. 53989 

947, 
905 
864) 
822 
780 

7 738 
10. 53697 

655] - 
614 
572 
531 
489 
448 

43/10. 53406 

10. 55966} 9. 45750 
922 797 
878 845 
834 892 
790 940 
7A7| 9. 45987 
703] 9. 46035 

10. 55659 082 
615 130 
572) 177 
528 224 

9. 98284 
281 
277 
273 
270 
266 
262 
259 
255 
251 

9. 98248 
244 
240 
237 
233 
229 
226 
222 
218 
215 

9. 98211 
207 
204 
200 
196 
192 
189 
185 
1381 
177 

9. 98174 
170 
166 
162 
159 
155 
151 
147 
144 
140 

9. 98136 
132 
129 
125 
121 
117 
113 
110 
106 
102 

9. 98098 

WAOVAAWWOHDS DW DONA AW WORD 

COO DOINODOTS|WNNE OS 

HH HB CO CUI UW WW WIWWWWWIWWWWNINNNN NINN NN NINNNND PRE HE ee eH P RH EeHOOOOIOSOSOS 



Page 234] TABLE 33. 

Logarithms of Trigonometric Functions. 

°. sin ese tan cot sec cos < fo) 
17 aw Diff. aA Diff. 162 

, 

60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 

10. 5146610. 01940 
421 944 
376 948 
331 952 
286 956 
241 960 
196 964 
151}10. 01968 

077 971 
10. 53036 975 
10. 52995 i 979 

955 . 983 
914 9 987 

127 873 991 
168 832 995 
209 791 793}10. 01999 
249 751 748}10. 02003 
290 710 704 007 

9. 47330 10. 52670 659 011 
371 629 615 014 
411 589 570 018 
452 548) 10. 50526 022 
492 508 481 026 
533 467 437 030 
573 427 393]10. 02034 
613 387 348 038 

9. 47654 10. 52346 304 042 
694 306 260 046 
734 266 216 050 
774 226) 172 054 
814 186 128) 058 
854 146 084 062 
894 106 10. 50040 066 
934 066) 10. 49996}10. 02070 

9. 47974 23/10. 52026 074 
9. 48014 23)10. 51986 078 

054 946 136 082 
094 906 180 086 
133 867 223 090 
173 827 267 : 094 
213 787 311 098 
252 748 355 102 
292} 42 28 708 398 602}10. 02106 

9. 48332 29/10. 51668 442 558) 110 
371 629} 9. 50485 32)10. 49515 114 
4)1 589) 529 471 118 
450 550 572 428 122 
490 510 616 384 126 
529 471 659 341 130 
568 432 703 297 134 
607 393 746 254 139 

9. 48647 34/10. 51353 789 211/10. 02143 
686 314 833 167 147 
725 275 876 124 151 
764 236 919 081 155 
803 197| 9. 50962 40/10. 49038) 159 
842 158} 9. 51005 41/10. 48995 163 
881 119 048 42 952 167 
920 080 092 43 908) 171 
959 39 041 135 43 865 175 

9. 48998 40}10. 51002] 9. 51178 44/10. 48822/10. 02179 

10. 53406 
365 
324 
283 
242 
200 
159 
118 

/ 

9. 46594 
635 
676 
717 
758 
800 
841 
882 
923 

9. 46964 
9. 47005 

045 
086 

WHOVAAA WANS 1 COVA AIA w*KS © C9 WR TW co * WHO 

ConmrdionabwlwnNeHo Pee HOSOloooS 

PPP RIB Boo WWII WWW HIWWWWWlWWNN NINN NN NINDNNNNINNE EH EH ee et 9. 97821 

Diff. ’’ Diff. a O 
sec cot tan sin <7)9 
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Logarithms of Trigonometric Functions. 

18°> sin tan cot 

x 

9. 48998 9. 51178 - 48822)10, 
9. 49037 

076 
115 
153 
192 
231 
269 
308, 
347 

9. 49385 
424 

183 
188 
192 
196 
200 
204 
208 
212 
216 

. 48394/10. 02221 
352 225 

462 309 229 
500 " 266 233 
539 224 237 
577 181 241 
615 139 246 
654 097 250 

9. 49692 : 054 254 
730 L . 48012 258 
768 ) . 47969/10. 02262 
806 927 266 
844 885 271 
882 843 275 
920 800 279 
958 758 283 

9. 49996 16/10. 50004 716 287 
9. 50034 17|10. 49966) 9. . 47674 292 

072 632 296 
110 590 300 
148 548}10. 02304 
185 506 309 
223 464 313 
261 422 317 
298 380 321 

9. 50336 } . 47339 326 
374 297 330 
411 255 334 
449 213 338 
486 171 343 
523 130}10. 02347 
561 088 351 
598 047) = 355 
635 ! 47005 360 

9. 50673 : 46963 364 
710 922 368 
TAT 880 372 
784 839 377 
821 798 381 
858) 4 756 385 
896 715}10. 02390 
933 394 

9. 50970 33/10. 49030] 9. b 398 
9. 51007 33)/10. 48993 403 

043 34 : 407 
080) 65 35 411 
117 35}, 416 
154 36 420 
191 37 424 
227 37 773 429 

9. 51264 38|10. 48736] 9. 53697 42)10. 46303]10. 02433 

[PAS SCO S WO OWAD AA WMHS BWARVA AA wW*HKS WADMHNAAAW WORD 

9. 97779 
775 
771 
767 
763 
759 
754 
750 
746 
742 

9.97738] 40_ 

OWONOAoP wWIWN er O 

9. 97696 
691 
687 
683 
679 
674 
670 
666 
662 
657 

9. 97653 
649 
645 
640 
636 
632|_ 
628 
623 
619 
615 

9. 97610 

He HH RR RRB BIBI Co Go to Co IW WW WIW WWW NINN NN NINNNNNINN NEHER Eee eRe HEH OOOIOOOOSO 

t ” Diff. jae iti 
108°= cos sec cot tan 



Page 236] TABLE 33. 

Logarithms of Trigonometric Functions. 

| 19°> sin 

9. 51264 
301 
338 
374 
411 
447 
484 
520 

10. 48736] 9.53697 
669 
662 
626 
589 
553 
516 
480 

557 443 
593 407 

9. 51629 10. 48371 
666 334 
702 298 
738 262 
774|_ 14 226 
811 189 
847 153 
883 117 
919 081 
955 045 

9. 51991 10. 48009 
9. 52027 10. 47973 

063 937 
099 901 
135] 2: 865 
171 829 
207 793 
242 758 
278 722 
314 686 

9. 52350 10. 47650 
385 ~ 615 
421 579 
456 544 
492 508 
527 473 
563 437 
598 402 
634 366 

9. 52669 10. 47331 
705 295 
740 260 
775 225] - 
811 189 
846 154 
881 119 
916 0s4 
951 049 

9. 52986 10. 47014 
9. 53021 10. 46979 

056 944 
092 908 
126 874 
161 839 
196) 804 
231| 769 
266 734 
301 699 
336 664 

9 370 5 630 
9. 53405 3/10. 46595 

1 Co VND ATP SH *MWHOS WOVA AAW WORD 

9. 97523 
519 
515 
510 
506 
501 
497 
492 
488 
484) 

9. 97479 
475 
470 
466, 
461 
457 
453 
448 
444 
439 

9. 97435 
430, 
426 
421 
417 
412 
408 
403 
399 
394 

9. 97390 

wComruNWounbwlwnweHo 

PPE BIRD REA RR WWwlnwwowlUnwwNwuwonnNNNINNNNNINNNNHE ERE el eee ele Ooo ooooeo 
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Logarithms of Trigonometric Functions. 

20°> sin ese tan cos <]59° 
v ’ Diff, "’ Diff. "’ Diff y 
, y 

0 | 9.53405 O 0/10. 46595} 9. 56107 O  =0}10. 43893]10. 02701 O 0} 9.97299] 60 
1 440 1 1 560 146 1 1 #\ 294) 59 
2 475 QB il 525 185 Aiea | 2 O 289) 58 
3 509 GS 2 491 224 89 2 8 0 285] 57 
4 544 Ae 456 264 4 3 40 280) 56 

5 578 5 3 422 303 Cis 5 0 276) 55 
6 613 6 3 387 342 6 4 6 0 271) 54 
7 647 7 4 353] 9. 56381 7 4/10. (Cae: 266] 53 
8 682 & 5 318 420 Smo Gl 262) 52 
9 | 9. 53716 9 5/10. 46284 459 Q. @ al 250 oil 

10 751} 10 6 249 498} 10 6 10 1} 9.97252) 50 
11 785} 11 6 215 537| 11 7 11 1 248) 49 
12 SHS 2 181 576| 12 8 HE ox 243) 48 | 
13 8544 13 7 146 615} 138 8 We ll 238] 47 
14 888] 14 8 112 6544 14. 9 lf Al 234] 46 

15 922) 15 8 078} 9. 56693) 15 10/10. Wy A 229) 45 
16 957| 16 9 043 732) 16 10 WG A 2241 44 | 
17 | 9.53991] 17 10/10. 46009) UU tg? ait He A 220) 43 
18 | 9. 54025} 18 10/10. 45975) 810} 18 12 ies al 215) 42 
19 059} 19 11 941 849} 19 12 HOA 210) 41 | 

20 093) 20 11 907 887; 20 13 20 =2| 9. 97206) 40 
21 127; 21 12 873 926, 21 13 Bil 2B 201} 39 
22 161; 22 12 839] 9.56965} 22 14/10. 22 2 196} 38 
23 195} 28 13 805) 9.57004; 23 15/10. 23 2 192) 37 
24 229| 24 14 771 042) 24 15 24.2 187] 36 

25 263} 25 14 737 081) 25 16 25 «2 182} 35 
26 | 9.54297) 26 15/10. 45703 120} 26 17 26 2 178] 34 
27 331} 27 15 669) 158} 27 17 Ge A 173] 33 
28 365) 28 16 635 197; 28 18 28 «2 168] 32 | 
29 399} 29 16 601 235| 29 19 292 163} 31 

30 433) 30 17 567 274, 30 19 30-2) : 9. 97159] 30 
31 466} 31 17 534 312} 31 20 oul 154) 29 
32 | 9.54500) 32 18/10. 45500) 9.57351) 32 21/10. 82 3 149} 28 
33 534) 33 19 466 389} 33 21 83 3 145! 27 
34 567| 34 19 433 428] 34 22 34. C«<8S 140} 26 

35 601) 35 20 399 466} 35 22 85 3 135) 25 
36 635) 36 20 365) 504, 36 23 568 130} 24 
37 668} 37 21 332) 543) 37 24 3878 126} 23 
38 702} 38 21 298 581] 38 24 38 3 121] 22 
39 735| 39 22 265 619} 39 25 39.38 116} 21 

40 | 9.54769) 40 23/10. 45231] 9.57658) 40 26/10. 40 3) 9.97111) 20 
41 802) 41 23 198 696) 41 26 41 3 107} 19 
42 836) 42 24 164 734, 42 27 42 3 102} 18 
43 869} 43 24 131 772) 43 28 438 3 097) 17 
44 903) 44 25 097 810} 44 28 44 3 092) 16 | 

45 936) 45 25 064 849) 45 29 45 A 087) 15 
46 | 9.54969) 46 26/10. 45031 887} 46 30 46 «4 083] 14 
47 | 9.55003] 47 26/10. 44997 925) 47 30 47 4 078] 13 
48 036} 48 27 964] 9.57963} 48 31/10. 48 A 073] 12 
49 069} 49 28 931] 9.58001} 49 31/10. 494 063} 11 | 
50 102} 50 28 898 039) 50 32 50 =4| 9. 97063) 10 | 
51 136) 41 29 864 077) 51 33 il al 059} 9 | 
52 169} 52 29 831 115) 42 33 62 4 054) 8 | 
53 | 9.55202} 63 30 798) 153) 53 34 638 4 049] 7 
54 235) 54 30/10. 44765) 191) 54 35 64 24 044) 6 

55 268| 45 31 732) 9.58229) 65 35/10. 65 A 039} 5 | 
56 301) 56 32 699 267| 56 36 56 4 035) 4 
57 334) 57 32 666 304, 57 37 b7 A 030) 3 
58 367) 58 33 633 342} 58 37 68 5 025] 2 
59 400} 59 33 600 380) 59 38 59 5 020) 1 
60 | 9.55433} 60 34/10. 44567] 9.58418) 60 39/10. 41582]10.02985| 60 5) 9.970151 0 
7 y 

Diff " Diff " Diff : D 
110°> cos sec cot sin <69 



Page 238] TABLE 33. 

Logarithms of Trigonometric Functions. 

o> sin cse tan cos < a 
21 "” Diff. ”” Diff. 158 

v v 
/ / 

0 | 9. 55433 O 010. 44567) 9. 58418 O 0/10. 41582}10. 02985 0} 9. 97015] 60 
1 466 1 1 534 455 1 1 0 010} 59 
2 499 Oil 501 493 Al 0 005] 58 
3 532 Bo 2 468 531 Cue 0) 9.97001] 57 
4 564 i ?4 436 569 2, 0) 9. 96996) 56 

5 597 58 403 606 5 8 0 991) 55 
6 630 Go 8 370 644 @ «4 0 986) 54 
7 663 7 A 337 681 7 4 1 981] 53 
8 695 8 4 305] 9. 58719 & 95/10. 1 976} 52 
9 | 9. 55728 9 5/10. 44272 757 9 6 1 971} 51 

10 761; 10 5 239 794, 10 6 1 966| 50 
11 793) 11 6 207 832] 11 7 1 962] 49 
12 826, 12 6 174 869} 12 7 1 957) 48 
13 858 eel omg 142 907; 13 8 1] 9. 96952] 47 
14 891; 14. 7 109) 9444 14. 9 1 947) 46 

15 923/15 as 077) 9.58981} 15 9/10. 1 942) 45 
16 956) 16m 9 044) 9.59019} 16 10/10. 1 937) 44 
17 | 9.55988) 17 9/10. 44012 056} 17 10 1 932] 43 
18 | 9.56021) 78 10)10. 43979 094, 18 I1 1 927] 42 
19 053) 19 10 947 131) 79 12 2 922) 41 

20 085} 20 11 915 168} 20 12 2 917) 40 
21 118} 21 11 882 205} 21 13 2 912] 39 
22, 150) 22 12 850 243) 22 14 2) 9. 96907) 38 
23 182} 23 12 818 280} 23 14 2 903] 37 
24 215} 24 13 785 317; 24 15 2 898] 36 

25 247) 25 13 753] 9.59354) 25 15/10. 2 893] 35 
26 279| 26 14 721 391}; 26 16 2 888] 34 
27 311; 27 14 689) 429) 27 17 2 883] 33 
28 | 9.56343] 28 15/10. 43657 466] 28 17 2 878} 32 
29 375| 29 16 625 503} 29 18 2 873} 31 

30 408| 30 16 592 540) 30 19 2 868] 30 
31 440| 31 17 560) Ba Gil Wl) 3] 9. 96863] 29 
32 472 2 7 528) 614, 32 20 3 858] 28 
33 504, 33 18 496} 9.59651} 33 20/10. 3 853] 27 
34 536); 34 18 464 688} 34 21 3 848] 26 

35 568| 35 19 432 725| 35 22 3 843) 25 
36 599| 36 19 401 162) (386) 22 3 838] 24 
Od 631} 387 20 369 799| 87 23 3 833] 23 
388 | 9.56663} 38 20/10. 43337 835} 38 23 3 828] 22 
39 695| 39 21 305 872) 39 24 3 823] 21 

40 727| 40 21 273 909| 40 25 3| 9. 96818] 20 
41 759| 41 22 241 946) 41 25 3 813] 19 
42 790| 42 22 210) 9. 59983} 42 26/10. 3 808] 18 
43 822) 43 23 178} 9.60019} 43 27/10. 4 803] 17 
44 854) 44 24 146) 056). 44 27). 4 798} 16 

45 886| 46 24 114 093/45 28 4 793] 15 
46 917| 46 25 083 130} 46 28 4 788) 14 
47 949; 47 25 051 166} 47 29 4 783) 13 
48 | 9.56980] 48 26/10. 43020 203} 48 30 4 778) 12 
49 | 9.57012} 49 26/10. 42988 240} 49 30 4 772) 11 

50 044 450 27 956 276} 450 31 4| 9. 96767| 10 | 
51 075) 461 27 925] 9.60313} 472 31/10. 4 762) 9 
52 107| 42 28 893 349) 52 32 4 757| 8 
53 138} 53 28 862 386} 53 33 4 752) 7 
54 169) 54 29 831 422) 54 33 4 747| 6 

55 201; 45 29 799 459| 55 34 5 742) 5 
56 232| 456 30 768 495| 56 35 5 737, 4 
57 264 57 30 736 532) 467 35 5 732| 3 
58 295| 68 31 705 568} 58 36 5 727) 2 
59 326] 49 32 674 605| 469 36 5 722) 1 
60 | 9.57358] 60 32/10. 42642) 9.60641] 60 37/10. 393859)10. 03283 5| 9. 96717 0m 

/ / 

”’ Diff U0 1D Yea t 
111°= cos sec cot sin <68° 



TABLE 33. [Page 239 

Logarithms of Trigonometric Functions. 

22°> sin csc tan cot sec cos <]57° 
V "’ Diff. ’’ Diff. '’ Diff. y 

/ , 

0 | 9.57358} 0 0/10. 42642) 9.60641; 0 0/10. 39359]10. 03283 0 | 9. 96717] 60 
1 389 a 611 Cre) i al 323 289 etO 711) 59 
2 420) 2 1 580 MA 2 i 286 2944 2 O 706) 58 | 
3 AG 8 2 549 750 anne 250 299) 3 O 701) 57 
4 AS) ie eee 518 Vital Aw 214 304, 4 20 696] 56 
5 514| Ss 486 823 OMS 177 309} 5 0 691] 55 
6 545, 6 8 455 859) 6 4 141 314, 6 1 686] 54 
uf RG! 7 4 424 895) 7 4 105 319) 7 1 681] 53 
8 607 8 4 393 931 & 65 069 324 gil 676) 52 
9 638] 9 5 362] 9.60967) 9 5/10. 39033 330 |e 670] 51 

10 | 9.57669} 10 5/10. 42331] 9. 61004] 70 6/10. 38996]10. 03335] 10 1) 9. 96665] 50 
11 700] 17 6 300 040) 17 7 960 SAO) Gil Gl 660] 49 
12 731| 12 6 269 076} 12 7 924 Si 12. Tl 655] 48 
13 Ue) 1S 238 12 | Sies 888 350|ee(omaeel 650] 47 
14 793| a 207 148| 14 8 852 Bi) VA al 645] 46 
15 824, 15 8 176 184, 15° 9 816 360/76 1 640) 45 
16 855, 16 8 145 220) 16 10 780 366| 16 1 634] 44 
17 885] 17 9 115] 9.61256] 17 10/10. 38744 Beil A 629) 43 
18 916) 78 9 084 292} 18 11 708 Sa UB @ 624] 42 
19 947) 19 10 053 328] 19 11) 672 381] 19 2 619] 41 
20 | 9.57978} 20 10)10. 42022 364 20 12 636]10. 03386] 20 2) 9. 96614] 40 
21 | 9.58008] 27 11/10. 41992 400) 21 13 600 Soy], Bil BY 608] 39 
22 039} 22 11 961 436] 22 13 564 397| 22 2 603] 38 
23 070} 23 12 930 472| 28 14 528 402) 23 2 598] 37 
24 101} 24 12 899] 9.61508] 24 14/10. 38492 407| 24 2 593] 36 
25 131| 25 13 869 544| 25 15 456 75) a a) 588] 35 
26 162| 26 13 838 579| 26 15 421 418} 26 2 582] 34 
27 192) 27 14 808 615] 27 16 385 498) pO 577| 33 
28 223) 28 14 777 651] 28 17 349 428] 28 2 572| 32 
29 | 9.58253] 29 15/10. 41747 687|_ 29 17 313 433| 29 3 567| 31 
30 284, 380 15 716 722| 380 18 278/10. 03438] 30 3] 9. 96562) 30 
31 314) 31 16 686] 9.61758] 31 18/10. 38242 444) $1 38 556] 29 
32 345] 32 16 655 794, 32 19 206 449| 32 3 551i] 28 
33 Si] SB) ie 625 830] 383 20 170 454) 38 3 546) 27 
34 406] 34 17 594 865| 34 20) 135 459| 34 38 541] 26 
35 436| 35 18 564 901) 35 21 099 465] 35 3 535] 25 
36 467| 386 18 533 936] S86 21 064 470| 386 3 530) 24 
37 | 9.58497} 37 19/10. 41503] 9.61972} 37 22/10. 38028 ATS STS 525] 23 
38 527| 88 19 473] 9.62008} 38 23/10. 37992 480| 38 3 520) 22 
39 557| 39 20 443 043] 39 23 957 486] 39 3 514] 21 
40 588} 40 20 412 079| 40 24 921/10. 03491] 40 3] 9. 96509) 20 
41 618] 41 21 382 114] 41 24 886 496] 41 4 504] 19 
42 648) 42 21 352 150| 42 25 850 502} 42 4 498] 18 
43 678] 43 22 322 185} 43 26 815 507| 43 4 493] 17 
44 709) 44 22 291 221) 44 26 779 it) AA 488] 16 
45 | 9.58739] 45 23/10. 41261] 9. 62256] 45 27/10. 37744 By) gs a 483] 15 
46 769| 46 23 231 292) 46 27 708 523) 46 4 477| 14 
47 799) 47 24 201 327| 47 28 673 528) 47 4 472) 13 
48 829] 48 24 171 362) 48 29 638 533/48 4 467| 12 
49 859] 49 25 141 398] 49 29) 602 539] 49 4 461] 11 
50 889] 50 25 111 433| 50 30 567|10. 03544 50 4) 9. 96456) 10 
51 919| 51 26 081 468] 51 30 532 549) 51 4 451) 9 
52 949) 52 26 051} 9. 62504) 42 31/10. 37496 555, 42 5 445, 8 
53 | 9.58979] 53 -27|10. 41021 539] 63 32 461 560] 53 5 440] 7 
54 | 9.59009} 54 27/10. 40991 574| 54 32 426 565| 54 5 435] 6 
55 039} 65 28 961 609} 45 33 391 Rll Gs 429, 5 
56 069) 56 28 931 645] 56 33 355 576] 66 5 424, 4 
57 098} 47 29 902 680] 57 34 320 ill Gy & 419] 3 
58 128] 58 29 872 715| 58 35 285 587| 68 5 413] 2 
59 158} 59 30 842 750) 59 35 250 592) 69 5 408} 1 
60 | 9.59188] 60 31]10. 40812] 9. 62785| 60 36/10. 37215]10. 03597| 60 5] 9.96403] 0 
Ty / i 

t wt Diff. uw Diff. aA Diff e + 

112° cos sec cot tan csc sin <67° 



TABLE 33. 

Logarithms of Trigonometrie Functions. 

ese tan 
A AD Yi, 

cot -sec 

(© Co VD T+. COWHD 

10. 40812] 9. 62785 
$20 
855 
890 
926 
961 

. 62996 

. 63031 
066 
101 
135 

% 09 ~W D3 GY. CO WHOS 

039 

10. 37215]10. 03597 
180 603 
145 608 
110 613 
074 619 

624 
630 
635 

. 37004 

. 36969 
934 640 
899 646 

COVSWDONINDAMNMERWWNINRE ROO 

865}10. 03651 
SH Co ND MW Co*MRe DS 

10. 36655 
621 
586 
551 
516]10. 03706 
481 711 
447 716 
412 722 
377 727 

10. 36343 733 
308 738 
274 744 
239 749 
204 755 
170}10. 03760 
135 766 
101 771 
066 777 

10. 36032 782 
10. 35997 788 

963 793 
928 TY) 
894 804 
860 810 
$25]10. 03815 
791 821 

826 
832 
838 
843, 
849 
854 
860 
865 

10. 03871 
877 
882 
888 
893 

10. 35448 
414 
380 
346 
312 
278 
244 
210 916 
176 921 

10. 35142}10. 03927 

899 
905 
910 

tan sin < 

5 
4 
3 
2 
1 

9.960731 0 
/ 

* 
6 ° 



9. 60931 
960 

9. 60988 
9. 61016 

045 

csc 

10. 39069 
040 

10. 39012 
10. 38984 

955 

TABLE 33. 

Logarithms of Trigonometric Functions. 

tan 

9. 64858 

"” Diff. 
cot sec 

[Page 241 

cos <]55° 
¥ 

10. 35142/10. 03927 
108 933 
074 938 
040 944 

- 35006 950 

9. 96073 
067 
062 
056 
050) 

073 
101 
129 
158 
186 WAOVAAW WOKS 

927 
899 
871 
842 
814 DH COND AW WWHD 

. 34972 955 
938}10. 03961 
904 966 
870 972 
836 978 WARVAAW SW%*RDS 

045) 
9. 96039 

034 
028 
022) 

214 
242 

9. 61270 
298 
326 

786 
758 

10. 38730 
702 
674 

803 983 
769 989 
735}10. 03995 
701}10. 04000 

. 34667 . 006 

017 
011 
005 

9. 96000 
9. 95994 

354 
382 
411 
438 
466 

646 
618 
589 
562 
534 

OSWIONNOAOPE WIND eR O 

634 012 
600 018 
566 023 
533 029 
499 035 

988 
982) 
977 
971 
965 

494 
9. 61522 

550 
578 
606 

SCILOMDWDNNADADNAUE RWWNINE ROO 

7 La — >} 

11 

506 
10. 38478 

450, 
422 
394 

465 040 
432 046 
398}10. 04052 

058 
063 

960) 
954 

9. 95948 
942) 
937 

634 
662 
689 
717 

9. 61745 

12 
12 
12 
13 
13 

366 
338 
311 
283 

10. 38255 

069 
075 
080 
086 
092 

773 
800 
828 
856 
883 

227 
200 
172 
144 
117 

098 
096}10. 04103 
063 109 

- 34029 115 
- 33996 121 

911 
939 
966 

9. 61994 
9. 62021 

089 
061 
034 

10. 38006 
10. 37979 

049 
076 
104 
131 
159 

951 
924 
896 
869 
841 

962 127 
929 132 
896 138 
862 144 
829 150 

931 
925 
920 
914 
908 
902 

9. 95897, 
891 
885 
879 
873 
868 
862 
856 
850 

186 
214 
241 
268 
296 

814 
786 
759 
732 
704 

9. 62323 10. 37677 
650 
623 
595 
568 

796}10. 04156 
161 
167 
173 
179 
185 
190 
196 
202 
208 

ee 

9. 95844 
839 
833} 
827 
821 
815 
810) 
804) 
798) 
792 

463)10. 04214 
220 
225 
231 
237 

541 
514 
487 
459 
432 

10. 37405 9. 66867 

243 
249 
255 
261 
267 

- 33133}10. 04272 DAD OOo CASTS Sou CrOTOu SP BUS PR PIP ER RWW WWW WIWWWNNINNNNNINN NNER EE el RHR OlOOOOoo 

9. 95786 

t 
114°> cos 

66806°—38——16 

sec cot tan 



Page 242] TABLE 33. 

Logarithms of Trigonometric Functions. 

25°> sin ese tan cot sec cos <]54° 
"” Diff. ” Diff. 1D ske. 

v v 
y 7 

0 | 9. 62595 O  =0}10. 37405) 9. 66867 O  =0)10. 33133]10. 04272 O 0} 9.95728) 60 
1 622 1 0 378 900 1 1 100 278 1 0 722| 59 
2 649 2 1 351 933 2 1 067 284 Q. 716) 58 
3 676 3 1 324 966 op) 2 034 290 &  () 710) 57 
4 703 4 2 297] 9. 66999 4 2/10. 33001 296 4 0 704) 56 

5 730 § 2 270| 9. 67082 & 3/10. 32968 302 5 1 698] 55 
6 757 6 3 243 065 6 3 935 308 6 1 692] 54 
7 | 9. 62784 7 3)10. 37216 098 7 A 902 314 7 1 686] 53 
8 811 8 A 189 131 & 4 869 320 8 1 680] 52 
9 838 9 4 162 163 9 5 837 326 9 1 - 674) 51 

10 865) 10 4 135 196} 10 5 804]10. 04832) 10 1) 9. 95668] 50 
11 892| 11 5 108 229) 11 6 771 Bp) thal 1 663} 49 
12 918) 12 5 082 262| 12 7 738 343) 12 1 657] 48 
13 945) 138 6 055 2.95 | eal Sine 705 349; 13 1 651] 47 
14 972) 14 6 028 327| 14 8 673 355) 14 1 645) 46 

15 | 9.62999) 15 7\10. 37001] 9. 67360) 15 8}10. 32640 361) 15 2 639| 45 
16 | 9. 62026) 16 7|10. 36974 393| 16 9 607 367| 16 2 633] 44 
17 052| 17 8 948 426) 17 9 574 Bai] - 177 2 627| 43 
18 079| 18 8 921 458| 18 10 542 379} 18 2 621} 42 
19 106} 19 8 894 491} 19 10 509 385| 19 2 615) 41 

20 133 |PZORRES 867 524, 20 11 476}10. 04391} 20 2) 9.95609) 40 
21 159} 21 9 841 556) 21 11 444 CLA) Bil 2 603] 39 
22 186| 22 10 814 589) 22 12 All 403] 22 2 597] 38 
23 213) 23 10 787 622) 23) 12 378 409} 23 2 591] 37 
24 239) 24 11 761 654, 24 138 346 415| 24 2 585] 36 

25 {| 9.63266) 25 11/10. 836734] 9.67687) 25 14/10. 32313 421| 25 3 579] 35 
26 292) 26 11 708 719| 26 14 281 427| 26 3 573| 34 
27 319) 27 12 681 Wo2)) 27 5 248 433) 27 3 567) 33 
28 345| 28 12 655 785| 28 15 215 439} 28 3 561] 32 
29 372| 29 138 628 817; 29 16 183 445) 29 3 555] 31 

30 398) 30 13 602 850| 30 16 150)}10. 04451} 30 3] 9. 95549) 30 
31 425, 31 14 575 882} 31 17 118 457| $1 3 543) 29 
32 451| 32 14 549 915) 32 17 085 463) 32 3 537) 28 
33 478| 383 15 522 947; 33 18 053 469) 33 3 531] 27 
34 | 9.63504) 34 15/10. 36496) 9.67980) 34 18/10. 32020 475| 34 3 525] 26 

35 S31|NS515 469] 9.68012) 35 19]10. 31988 481| 35 4 519] 25 
36 557| 36 16 443 044; 36 20 956 487| 36 4 513) 24 
37 583} 387 16 417 077| 37 20 923 493) 37 4 507} 23 
38 610} 38 17 390 109} 38 21 891 500} 38 4 500] 22 
39 636} 39 17 364 142) 39 21 858 506} 39 4 494) 21 

40 662) 40 18 338] 9.68174 40 22 826]10. 04512} 40 4] 9.95488] 20 
41 689} 47 18 311 206] 41 22 794 518) 41 4 482| 19 
42 Gls) £2 ile 285 239] 42 23 761 524, 42 4 476| 18 
43 | 9.63741} 43 19/10. 36259 PAI) AS} BB} 729 530} 43 4 470) 17 
44 767| 44 19 233] 9. 683803} 44 24/10. 31697 5386, 44 4 464) 16 

45 794, 45 20 206 336| 45 24 664 542) 45 5 458] 15 
46 820| 46 20 180 368) 46 25 632 548) 46 5 452) 14 
AT 846) 47 21 154 400] 47 25 600 554| 47 5 446} 13 
48 872| 48 21 128 432) 48 26 568 560; 48 5 440} 12 
49 898) 49 22 102 465} 49 27 535 566) 49 5 434] 11 

50 924, 450 22 076 497| 50 27 503}10. 04573) 50 5) 9.95427] 10 
51 950) 61 23 050 529| 41 28 A471 579| 61 5 421 9 
52 |. 9.63976} 452 23/10. 36024| 9.68561) 62 28]/10. 31439 585) 62 5 415] 8 
53 | 9.64002} 453 23/10. 35998 593) 631) 29 407 591) 538 5 409] 7 
54 028) 54- 24 972 626) 464 29 374 597) 64 5 403] 6 

55 054 465 24 946 658) 45 30 342 603) 46 6 397) 5 
56 080| 456 25 920 690) 456 30 310 609} 46 6 391) 4 
Be 106} 457 25 894 (22 Oarol 278 616) 57 6 384] 3 
58 182} 58 26 868 754, 68 31 246 622} 68 6 378| 2 
59 158) 59 26 842 786} 69 32 214 628; 69 6 eye) il 
60 | 9.64184) 60 26/10. 35816] 9.68818) 60 33/10. 31182]10. 04634) 60 6| 9. 95366] 0 

7 Pee re 

Sa) iff, ’’ Diff " Diff 2 a 

115°> cos sec cot tan esc sin <64° 



csc 

TABLE 33. 

Logarithms of Trigonometric Functions . 

tan 
'’ Diff 

cot sec 

[Page 243 

cos <]53° 
4 

WAMRVAAAR WOES 

10. 35816] 9. 68818 
850 

10. 31182)10. 
150 
118 
086 
054 

04634 
640 
646 
652 
659 

9. 95366 

1S CO VNB AIR WORD 

. 31022 

. 30990 
958 
926 
894 

665 
671 
677 
683 
690 

862)10. 04696 
702 
708 
714 
721 
727 
733 
739 
746 
752 

. 04758 
764 
771 
1717 
783 
789 
796 
802 
808 
815 

04821 
827 
833 
840 
846 
852 
859 
865 
871 
878 

. 04884 
890 
897 
903 
910 
916 
922 
929 
935 

. 04941 

10. 34295 

948 
954 
961 
967 
973 
980 
986 
993 

. 04999 
05005 
05012 A2Ro2naoloounnndananaa”aa PE AAR RA RIP WWWWlWWWWWIWN NN NINN NNN EPR RE EHH HIOOSOS 



Page 244] TABLE 33. 

Logarithms of Trigonometric Functions. 

27°> sin tan cot sec cos < e} 
wr Diff. . Y 152 

, 

9. 94988] 60 
982) 59 
975) 58 
969) 57 
962) 56 
956) 55 
949) 54 
943) ,53 

10. 34295] 9. 70717 
271 748 
246 779 
221 810 
196 841 
172 873 
147 904 
122 935 
098 966 064 936) 52 

9. 70997 10. 29003 070 930) 51 
9. 71028 10. 28972}10. 05077 9. 94923] 50 

059 941 083 
090 089 
121 096 
153 102 
184 109 
215 115 
246 122 
277 129 
308 135 

9. 71339 

so 
018 
025 
031 
038 
044 
051 
057 

OOM News| 2 © C9 WA HW HWS Op WA AW WH *HS 6 09 2D HAW CHOWN S 

ay 

DOlONIUIMS Ala ALR wWwWd DEE OS : 

584 
559] 9. 71648 10. 2835210. 05207 

13 535 679 321 214 
13/10. 33511 709 220 

487 740 227 
463 771 ‘ 233 
438 802 240 
414 833 247 
390 863 253 
366 894 260 
342 925 266 
318 955 045}10. 05273 

7 294} 9. 71986 10. 28014 280 
17/16. 33269} 9. 72017 10. 27983 286 

245 048 293 
221 078 300 
197 109 ‘ 306 
173 140 313 
149 170 320 
125 201 326 
101 231 333 
078 262 738110. 05340 
054) 9. 72293 10. 27707 3 
030 323 677 

10. 33006 354 646 
10. 32982 384 616 

958 415 585 
934 445 555 
910 476 524 
887 506 494 
863 537 463 

10. 32839} 9. 72567 10. 27433]10. 05407 



csc 

TABLE 33. 

Logarithms of Trigcnometric Functions. 

[Page 245 

9. 94593 
587 
580 
573 
567 

eA Saas y 

= S 

560 
553; 
546 
540 
533 

9. 94526 
519) 
513 
506 
499 

—) ais 492) 
485 
479 
472 
465, 

9. 94458 
451 
445 
438 
431 
424 
417 
410 
404 
397 

9. 94390 

14/10. 32018 
14/10. 31994 

9. 94321 
314 
307 
300 
293 

16 856 
17 833 
17}10. 31810 
17 787 
18 763 
18 740 
19 717 
19 695 

286) 
279) 
273 
266 
259 

21 580 
21 557 
22 534 
22) 511 

9. 94252 
245 
238 
231 
224 
217 
210 
203 
196 
189 

9. 94182 

0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 383 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
a 
7 



Page 246] TABLE 33. 

Logarithms of Trigonometric Functions. 

29°= sin ese tan cot sec cos <]5(° 
”” Diff. Hy Ashi " Diff. 

v v 
Ud / 

0 | 9.68557; 0 0/10. 31443] 9.74875) 0 0/10. 25625/10. 05818} 0 0} 9. 94182 
1 580] 1 © 420 405] i 0 595 8250 175 
2 603} 2 1 397 235 |e eel 565 832 ao 168 
3 625 8 al 375 465 Gl 535 839 161 
4 648) 4 1 352 494, 4 2 506 846} 4 0 154 
5 671 XO A 329 524 Omir2 476 853 a Al 147 
6 694, 6 2 306 5541. 6 3 446 860| 6 1 140 
u 716 Yo 284 583 8 417 867 ate 133 
8 739) 8 38 261 618} 8 4 8 1 9.94126 
9 102 |i ORES 238 643] 9 «4 357 S8ill oman 119 

10 | 9.68784, 10 4/10. 31216] 9.74673) 10 5/10. 25327 888) 10 1 112 
807) 11 4 193 702) 11 5 298 895 |e ean 105 
829} 12 4 171 7322 6 268 902) 12 1 098 
852/735 148 762} 13 6 238 QO) 13 2 090 
875| 14 5 125 791) 14 7 209 Oi| WA 2 083 
897, 15 6 103 Gl TiS 7 179 924 masa 076 
920] 16 6 080 851] 16 8 16 2) 9. 94069 
942) 17 6 058 880] 17 8 120 938] 17 2 062 
965) 18 7 035 910] 18 9 090 945] 18 2 055 

9. 68987| 19 7/10. 31013 939] 19 9 061 952| 19 2 048 
9.69010) 20  7|10. 30990 969) 20 10 031 959 | zOmme 041 

032) 21 8 968] 9. 74998} 21 10)10. 25002 9662S 034 
055] 22 8 945] 9.75028} 22 11/10. 24972 973] 22 38 027 
077; 23 9 923 058] 23 11 942 980} 23 ° 3 020 
100} 24 9 900 087] 24 12 913 988] 24 3 012 
122) 25 9 878 Ing ae 25. 3] 9. 94005 
144, 26 10 856 146] 26 13 854/10. 06002} 26 3] 9. 93998 
167; 27 10 833 176} 27 138 824 009} 27 3 991 
189} 28 10 811 205) 28 14 795 016] 28 3 984 
212) 29 11 788 235| 29 14 765 023] 29 8 977 

9. 69234, 30 11]10. 30766) 9.75264; 30 15/10. 24736 030) 30 4 970 
256] 31 12 744 294) S31 15 706 O37 oi 4 963 
279) 82 12 721 323] 32 16 677 045) 324 955 
301) 33 12 699 See) 66) 1G 647 O52 |ecsun4 948 
323] 34 13 677 382) 34 17 618 059) 34 4 941 
345] 35 13 655 411] 85 17 35 4} 9. 93934 
368] 386 13 632 441| 36 18 559 073) 36 4 927 
390] 37 14 610 470) 87 18 530 080] 87 4 920 
412) 388 14 588] 9.75500} 38 19/10. 24500 088] 38 5 912 
434] 389 15 566 529] 39 19 471 095| 39 5 905 

9. 69456] 40 15)10. 30544 558} 40 20 442 102|40un5 898 
479} 41 15 521 588] 41 20 412 109} 41 5 891 
501] 42 16 499 617| 42 21 383 116) 42" 5 884 
523) 43 16 AT7 647| 43 21 43 5] 9. 93876 

BAR) BG 455 676] 44 22 324 Ii 22 & 869 
567) 45 17 433 705} 46 22 295 1388} 45 5 862 
589| 46 17 411] 9.75735} 46 23)/10. 24265 145] 46 5 855 
611) 47 17 389) 764) 47 28 236 153) 47 6 847 
633] 48 18 367 793) 48 24 207 160| 48 6 840 
655|_ 49 18 345 822] 49 24 178 167| 49 6 833 

9. 69677| 50 19}10. 30323 852 | S0Nn25 148 174| 50 6 826 
699] 51 19 301 881] 41 25 51 6| 9. 93819 
721 52) 19 279 910} 52 26 090 189} 52 6 811 
743| 53 20 257 939] 53 26 061 196] 53 6 804 
765| 54 20 235 969| 54 27 031 208/154. 16 797 
787| 55 20 213] 9.75998} 55 27|10. 24002 Hl aa e 789 
809) 46 21 191] 9. 76027] 56 28/10. 23973 MS! GB a 782 
831] 47 21 169 056] 57 28 944 225 Oana 775 
858] 58 22 147 086] 48 29 914 TR BS 768 
875| 59 22 125 115] 59 29 885 240] 69 7 760 

9. 69897| 60 22|10. 30103] 9. 76144] 60 29]10. 23856]10. 06247| 60 _7| 9. 93753 
/ 

t wr Diff. wt Diff 

119° cos sec cot tan 
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30°> sin esc tan cot sec cos <149° 
"” Diff. "” Diff. ”” Diff. ¥ ¥ 

U y 

© | 9.69897; 0 0/10. 30103) 9.76144; 0 (0/10. 23856]10. 06247; 0 (0): 9. 93753] 60 
1 Qi} 7 @ 081 73 | tO 827 254 1 0 746] 59 
2 ya 059 202; 2 1 798 262, 2 0 738) 58 
3 963} 3 1 037 231) 3 1 769 2691 3 0 731) 57 
4 | 9.69984) 4 1/10. 30016 261| 4 2 739 2/16) ae ae 724) 56 
5 | 9.70006, 5 2/10. 29994 290, 5 2 710 283, 5 1 717| 55 
6 028} 6 2 972 319} 6 3 681 ol, Gi 709) 54 
7 050) 7 3 950 348) 7 3 652 298 ane 702) 53 
8 072; &§ 38 928 3877, 8 4 623 305} 8 1 695) 52 
9 093) 93 907 406] 9 4 594 313 |i eel 687|_51 

115] 10 4 885] 9.76435] 10  5|10. 23565/10. 06320; 10 1) 9. 93680) 50 
137| 17 4 863 464, 11 5 536 327 deere 673] 49 
159] 12 4 841 493} 12 6 507 335, 12 1 665] 48 

9. 70180) 13 5/10. 29820 522| 138 6 478 342| 13° 2 658) 47 
202; 14 5 798 551] 14 7 449 350| 14 2 650) _ 46 
224, 15 5 776 580, 15 7 420 357, 15 2 643) 45 
245| 16 6 755 609| 16 8 391 364, 16 2 636] 44 
267; 17 6 733 639) 17 8 361 372) 17 2 628) 43 
288] 18 6 712 668| 18 9 332 379| 18 2 621) 42 
310| 19 7 690 Gy] 10 303 386] 19 2 614] 41 
332) 20 7 668) 9. 76725) 20 10/10. 23275)10. 06394) 20 2) 9. 93606} 40 

9. 70353] 21  8|10. 29647 754| 21 10 246 401] 21 8 599] 39 
375| 22 8 625 783] 22 11 217 409| 22 3 591] 38 
396 23 8 604 812| 23 11 188 416] 23 3 584) 37 
418] 24 9 582 841} 24 12 159 423) 24 3 577|_ 36 
439; 25 9 561 870, 25 12 130 431/25 3 569) 35 
461) 26 9 539 899) 26 13 101 438} 26 3 562) 34 

27 482) 27 10 518 928) 27 13 072 446} 27 3 554) 33 
28 | 9.70504} 28 10/10. 29496 957| 28 13 043 453} 28 3 547] 32 
29 525|_ 29 10 475] 9.76986] 29 14/10. 23014 461] 29 4 539] 31 
30 547/30 11 453) 9.77015] 30 14/10. 22985/10. 06468| 30 4 9. 93532] 30 
31 568| 31 11 432 044, 31 15 956 475| 31 4 525| 29 
32 590| 32 11 410 073| 32 15 927, 483} 32 4 517| 28 
33 611) 383 12 389 101; 33 16 899 490) 33 4 510) 27 
34 633|_ 34 12 367 130|_ 34 _ 16 870 498} 34 4] _—-502| 26 
35 654, 35 13 346 159) 35 17 841 505, 35 = 4 495] 25 
36 | 9. 70675) 36 13/10. 29325 188} 36 17 812 513] 36 4 487| 24 
37 697; 387 13 303 217; 37 18 783 520) 37 5 480) 23 
38 718| 38 14 282 246] 38 18 754 528] 38 5 472| 22 
39 739|_.39 14 261 274| 39 19 726 535|. 895 465 
40 - 761; 40 14 239] 9.77303] 40 19/10. 22697/10. 06543] 40 5] 9. 93457] 20 
41 782| 41 15 218 332| 41 20 668 550| 41 5 450] 19 
42 803} 42 15 197 361] 42 20 639 558| 42 5 442| 18 
43 | 9.70824 43 15/10. 29176 390] 43 21 610 565] 48 5 435} 17 
44 846] 44 16 154 418} 44 21 582 573] 44 5 427 
45 867| 45 16 133 447| 45 22 553 580 456 420/15 
46 888| 46 16 112 476| 46 22 524 588] 46 6 412) 14 
47 909] 47 17 091 505] 47 23 495 595] 47 6 405] 138 
48 931] 48 17 069 533] 48 23 467 603} 48 6 397| 12 
49 952|_ 49 18 048] 562) 49 24 438 610] 49 6 390) 11 
50 973| 50 18 027| 9.77591) 50 24/10. 22409/10. 06618/ 50 6 9. 93382] 10 
51 | 9.70994] 57 18/10. 29006 619} 51 25 381 625| 51 6 375| 9 
52 | 9.71015! 52 19/10. 28985 648} 52 25 352 633| 52 6 367| 8 
53 036| 53 19 964 677| 53 26 323 640| 53 7 360] 7 
54 058) 54 19 942). 706| 54 26 294 648] 54 7 352] 6 
55 079| 55 20 921 734) 55 26 266 656 55° 7 344, 5 
56 100) 46 20 900 763| 56 27 237 663} 56 7 337) 4 
57 121) 57 20 879 791) 57 27 209 671) 57 7 329) 3 
58 142} 58 21 858 820| 58 28 180 678] 58 7 322| 2 
59 163] 59 21 837 849| 59 28 151 686] 59 7 314) 1 

9. 71184 10. 28816] 9. 77877 . 22123/10. 06693 7 0 

t a BY 
120°= cos i cot 
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Logarithms of Trigonometric Functions. 

3. 7 (eo) 31° sin ae csc tan race cot sec ane cos <]48 
2 if i 5 

, 

9.71184, 0 0/10. 28816] 9.77877; 0 0/10. 22123/10.06693| 0 0) 9.93307] 60 
205 1 0 795 906 1 1 0 299] 59 
226 2 1 774 935 2 (0) 291] 58 
My) BT 753 963] 3 3 0 284] 57 | 
268 4 1 732| 9.77992 4 4 1 276] 56 

289 era 711| 9.78020) 6 5 269) 55 
310 @ 690 049 6 6 1 261) 54 
331 ane 669 077 VA Ye 1 253] 53 
352 Smo 648 106 8 8 1 246) 52 
SVal| O18 627 135] 9 ® il 238] 51 

9.71393 10  3)10. 28607 163] 10 10 1) 9. 93230] 50 
4144 17 4 586 192) 1 il il 223] 49 
435, 12 4 565 220) 12 ID 2 215) 48 
456} 13 4 544 249) 13 NG 207| 47 
477|_14 _5| 523] 9. 78277| 14 wi 9 200) 46 
498} 15 5 502 306) 15 ii 192) 45 
519} 16 5 481 334] 16 16 2 184] 44 
539} 17 6 461 363] 17 Hip DQ 177| 43 
560} 18 6 440 391) 18 18 2 169} 42 
581| 19 7 419 419) 19 19 2 161] 41 

20 | 9.71602) 20 7/10. 28398 448] 20 20 +3) 9.93154] 40 
21 622] 21 7 378 476| 21 21 3 146} 39 
22 643} 22 8 357] 9. 78505} 22 22 3 138] 38 
ae) 664, 23 8 336 Soleo ys) Bi 131] 37 
24 685|_ 24 8| 3815 562| 24  & 123] 36 
25 705| 25 9 295 590] 25 Qi Bi 115} 35 
26 726) 26 9 274 618} 26 COMO 108} 34 
27 747, 27 9 253 647| 27 ep Bi 100] 3 
28 767; 28 10 233 675| 28 28 A 092) 32 
29 788| 29 10 212) 704| 29 29 4 084] 31 
30 | 9. 71809} 30 10/10. 28191) 9. 78732] 30 30 -4| 9. 93077| 30 
31 829) 31 11 171 760| 31 31 4 069] 29 
32 850} 32 I11 150 789| 32 324 061} 28 
33 870} 33 11 130 817| 33 8 & 053] 27 
34 891} 384 12 109 845} 34 bys as 046] 26 

35 911; 35 12 089 874| 35 85. O65 038] 25 
36 932} 36 12 068 902} 36 CEO 030) 24 
37 952| 387 13 048 930] 37 Oy 8 022] 23 
38 973) 388 13 027 959) 38 Giey 5 014) 22 
39 | 9.71994) 39 13)10. 28006} 9.78987} 39 389 ~=—-+5) 9.93007) 21 

40 | 9.72014 40 14/10. 27986] 9.79015] 40 40-5) 9.92999] 20 
41 034, 41 14 966 043) 41 41 5 991) 19 
42 055] 42 14 945 072) 42 42°58 983] 18 
43 075} 48 15 925 100} 43 43 6 976| 17 
44 096) 44 15) 904 128) 44 44 6 _ _ 968} _ 16 

45 116} 45 15 884 156) 45 45. 6 960| 15 
46 137] 46 16 863 185| 46 46 6 952) 14 
47 157} 47 16 843 PAIS | SAY? 47 66 944] 138 
48 177; 48 16 823 241) 48 48 6 936] 12 
49 198} 49 17 802 269) 49 49 6 929] 11 

50 | 9. 72218] 50 17/10. 27782| 9. 79297| 50 50 6| 9. 92921] 10 
51 238) 61 18 762 326| 51 inl 913! 9 
52 259| 462 18 741 354) 42 62 7 905; 8 
53 279| 538 18 721 382) 53 ls? 7 897| 7 
54 299| 54 19 701 410) 54 54 7 889] 6 

55 320| 45 19 680 438) 665 56 7 881 5 
56 340) 46 19 660 466} 58 66 7 874] 4 | 
57 360| 47 20 640 495| 457 57 7 866] 3 
58 381| 58 20 619 523} 658 X= 7 858} 2 
59 401| 49 20 599 551] 49 69 8 850} 1 
60 | 9.72421] 60 21)10.27579] 9.79579] 60 8 0 
v7 barrel a eee ea el / 

" Diff. UA ID Wha, + 
121° cos sec cot 
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Logarithms of Trigonometric Functions. 
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32°> sin esc tan cot sec cos <]47° 
5 ”” Diff. ”” Diff. ”” Diff. 0 
i ! 

9.72421/ 00/10. 27579] 9.79579} 0 (0/10. 20421]10. 07158] 0 —«OO|:9. 92842) 60 
441} 1 0 559 607} 1 0 393 166 7 0 834) 59 
461] 2 1 539 635, 2 1 365 t74|y 2) 0 826] 58 
482) 3 1 518 663} 3 1 337 182) 3 0 818] 57 
502} 4 1 498 691] _ 4. 2 309 190 | eel 810] 56 
522 roman. na 78 as rae 281 197 | omn 803] 55 
542) 6 2 458 CE) 3B 253 205] 6 1 795] 54 

9.72562| 7 2/10. 27438) 9.79776} 7  3}10. 20224 213 ican 787| 53 
582; 8 3 418 804, 8 4 196 221; 8 1 779| 52 
602) 9 3 398 832/94 168 229 omen 7751 
622| 70 3 378 860} 10 5 140}10. 07237; 10 1) 9. 92763) 50 
643, 12 4 357 888} 11 5 112 245) 11 1 755) 49 
663) 12 4 337 916) 12 6 084 253} 12 2 747| 48 
683; 13 4 317 944, 13 6 056 261| 13 2 739) 47 

9.72703| 14 5/10. 27297] 9.79972) 14 7 028 269| 14 2 731] 46 
723) 15 5 277| 9. 80000| 15 7/10. 20000 277| 15) 2 723) 45 
743] 16 5 257 028] 16 7/10. 19972 285] 16 2 715) 44 
763) 17 6 237 056) 17 8 944 293; 17 2 707) 43 
783| 18 6 217 084 18 8 916 301| 18 2 699] 42 
803/19 6 197 112|_ 19 9 888 309/19 3 691| 41 
S23 ee Omme 7 amc 140| 20° 9 860]10. 07317; 20 3) 9. 92683] 40 

9. 72843} 21 7/10. 27157 168] 21 10 832 325] 21 3 675} 39 
863] 22 7 137] 9. 80195} 22 10/10. 19805 333| 22 3 667] 38 
883) 23 8 117 223) 23 11 1717 341; 23 3 659} 37 
902) 24 8 oss] 251) 24 11 749 349] 24 3 651| 36 
922| 25 8 078 279/25 12 721 557/253 643] 35 
942| 26 9 058 307| 26 12 693 365| 26 3 635] 34 
962; 27 9 038) 335} 27 18 665 373] 27 4 627] 33 

9.72982) 28 9/10. 27018 363} 28 13 637 381} 28 4 619} 32 
9. 73002| 29 10/10. 26998} 9. 80391|__29 13/10. 19609 389/29 4 611] 31 

022; 30 10 978 419, 30 14 581/10. 07397; 304) 9. 92603) 30 
041} 31 10 959 447| 31 14 553 405| 31 4 595] 29 
061} 32 11 939 474, 32 15 526 413} 32 4 587] 28 
081} 33 11 919 502) 33 15 498 421| 33 4 579| 27 
101] 34 11 899 530|_ 34 _ 16 470 429/34 5 571| 26 
121) 35 12 879 558} 35 16 442 437, 85 5 563} 25 
140| 36 12 860] 9. 80586] 36 17/10. 19414 445] 36 5 555] 24 
160] 37 12 840 614| 37 17 386 454| 37 5 546] 23 
180] 38 13 820 642) 38 18 358 462| 38 5 538] 22 
200/39 13 800 669|_39 18 331 470|_ 39 5 530| 21 

9. 73219| 40 13/10. 26781 697/40 19 303/10. 07478) 40 5] 9. 92522) 20 
239} 41 14 761 725| 41 19 275 486) 47 6 514) 19 
259] 42 14 741 753| 42 20 247 494, 42 6 506] 18 
278| 43 14 722) 9. 80781) 43 20/10. 19219 502| 43 6 498] 17 
298] 44 15 702 808|_ 44 20 192 510|_ 44 6 490] 16 
318) 45 15 682 836] 45 21 164 518) 45 6 482) 15 
337| 46 15 663 864; 46 21 136 527; 46 6 473) 14 
357| 47 16 643 892) 47 22 108) 535) 47 6 465] 13 
377; 48 16 623 919) 48 22 031 543] 48 6 457 
396} 49 16 604 947) 49 28 053 551|_ 49 7 449 

9. 73416} 50 17/10. 26584] 9. 80975| 50 23/10. 19025/10. 07559| 50 7| 9. 92441) 10 
435| 51 17 565] 9.81003) 47 24|10. 18997 567, 61 7 433] 9 
455} 62 17 545 030| 52 24 970 575, 52 7 425) 8 
474) 58 18 526) 058} 43 25 942) 584, 63 7 416) 7 
494) 54 18 506) 086} 44 25 914 592|_ 54 7 408} 6 
513) 45 18 487 113) 55 26 887 600; 56 7 400} 5 
533] 46 19 467 141) 56 26 859) 603) 56 8 392] 4 
552) 67 19 448 169) 67 26 831 616) 57 8 384, 3 
572| 58 19 428 196, 58 27 804 624, 55 8 376] 2 
591; 59 20 409) 224, 59 27 776 633} 59 8 367] 1 

9.73611] 60 _20)10. 26389] 9. 81252|__60__ 28/10. 18748/10. 07641| 60 __8| 9.923591 0 

sec cot 
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Logarithms of Trigonometrie Functions. 

tan (oS) 
° v 

10. 26389] 9. 81252 
370 279 
350 307 
331 335 
311 362 
292 390 
273 418 
253 445 
234 473 
215} 9. 81500 

10. 26195 528 
176 556 
157 583 
137 611 
118 638 
099 666 
079 693 
060 721 
041] 9. 81748 
022 776 

10. 26003 803 
10. 25983 831 

964 858 
945 886 
926 913 
907 941 
887 968 
868] 9. 81996 
849] 9. 82023 
830 051 

10. 25811 078 
792 106 
773 133 
754 161 
735 188 
716 215 
697 243 
678 270 
659 298 
640] 9. 82325 

10. 25621 352 
602 
583 
564 
545 
526 
507 
488 
469 
451 

10. 25432 
413 
394 
375 
356 
338 
319 
300 
281 
263 

10. 25244 

10. 18748}10. 07641 

OnISAPRwemweeo| >< 6 09 ~Z DH MW Co*WNS HWA AW wW*eKS 6 09 ~V@H KYW CHOWK S 

ClOCONNAOUAO SP PW WwW NINH OO 

9. 91993 
985 
976 
968 
959 

DWM MOMHONIIIWUTIIIBDARMAOGOIKNKMOOOP EE PPE BR OWlUOwewwwluowNNnINNNNEE EEE OOOO 

sec 
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Logarithms of Trigonometric Functions. 

34°> sin csc tan cot sec cos <]45° 
v ”’ Diff COD ifte Mi Dye‘, L 

, } 

0 | 9. 74756 O  =Oj10. 25244) 9. 82899 O  =0/10. 17101]10. 08143 O Oj 9. 91857] 60 
1 775 1 0 225 926 1 0 074 151 1 0 849) 59 
2 794 2 1 206 953 2 1 047 160 2 0 840) 58 | 
3 812 Same 188] 9. 82980 3 1/10. 17020, 168 8 0 832) 57 | 
4 831 4 1 169] 9. 83008 4 2\10. 16992 177 Bo Al 823) 56 

5 850 5 TD 150 035 5 2 965 185 i) 1 815] 55 | 
6 | 9. 74868 6  2\10. 25132 062 GO  & 938) 194 6 1 806] 54 
7 887 Ue 113 089 Gow 911 202 Tee cake | 798| 53 
8 906 & 2 094 117 8> 4 883 211 8 1 789) 52 
9 924 9 3 076 144 9 =A 856 219 9 1 781 51 

10 943} 10 3 057 L705 829]10. 08228) 10 1} 9.91772) 50 | 
11 961} 11 3 039] 9. 838198) 11 5/10. 16802 237| 11 2 763] 49 
12 980} 12 4 020 22/5 el Oo 775 245) 12) 2 755) 48 
13 | 9.74999} 13 4/10. 25001 252) 13 6 748) 2544 138 2 746) 47 
14 | 9.75017) 14 4/10. 24983 280) 14 #6 720 262) 14 2 738] 46 

15 036) 15 5 964 On| io % 693 PY ay 729| 45 | 
16 054, 16 5 946 334, 16 7 666 280| 16 2 720) 44 
17 073) 17 5 927 361} 17 8 639 288], 17° 2 712) 43 | 
18 091; 18 6 909] 9. 83388} 718 8/10. 16612 297, 18 3 703] 42 | 
19 110; 19 6 890 415) 19 9 585 305, 19 3 695] 41 

20 128) 20 6 872 442, 20 9 558|10. 08314; 20  3| 9.916386] 40 
21 147| 21 6 853 470| 21 9 530 323| 21 3 677| 39 
22 | 9.75165} 22 7/10. 24835 497) 22 10 503 331| 22 3 669) 38 
23 184, 23 7 816 524, 23 10 476 340} 28 3 660} 37 
24 202) 24 7 798 551) 24 J 449 349) 2. 3 651] 36 

25 PM AT 3} 779 578) 25 11 422 357| 25 4 643] 35 | 
26 239| 26 8 761) 9. 838605} 26 12/10. 16395 366) 26 4 634) 34 | 
27 258) 27 8 742 632) 27 12 368 375, 27 4 625] 33 | 
28 276| 28 9 724 659} 28 13 341 383} 28 4 617} 32 
29 294, 29 9 706 686) 29 13 314 392| 29 4 608] 31 

30 | 9.75313) 30 9/10. 24687 713} 30 14 287/10. 08401} 30 4! 9.91599] 30 
31 331} 31 9 669 740| 31 14 260) 409} 31 4 591] 29 | 
32 350} 32 10 650 768| 32 14 232 418} 32 5 582] 28 | 
33 368] 33 10 632] 9. 83795} 33 15/10. 16205 427) 38 5 573] 27 
34 386, 34 10 614 822) 34 15 178 435) 34 5 565] 26 

3 405} 385 11 595 849) 35 16 151 444) 365 5 556] 25 
36 423) 36 11 577 876} 36 16 124 453) 86 5 547| 24 | 
37 | 9.75441) 387 11/10. 24559 903} 37 17 097 462| 37 5 538} 23 
38 459} 88 12 541 930} 38 17 070) 470) 38 6 530) 22 | 
39 478) 39 12 522 957) 39 18 043 479| 39 6 521] 21 

40 496| 40 12 504] 9. 83984| 40 18/10. 16016|10. 08488; 40  6| 9. 91512) 20 
41 514| 41 18 486] 9. 84011] 4/ 18/10. 15989 496] 41 6 504| 19 
42 533) 42 13 467 038] 42 19 962 505} 42 6 495) 18 
43 551} 43 13 449 065) 43 19 935 514) 43 6 486) 17 
44 | 9.75569) 44 13)/10. 24431 092| 44 20 908 523] 44 6 477) 16 

45 587| 45 14 413 119} 45 20 881 531} 45 7 469} 15 
46 605} 46 14 395 146) 46 21 854 540} 46 7 460) 14 
47 624, 47 14 376 V3 47 21 827 549] 47 7 451) 13 
48 642) 48 15 358 200) 48 22 800 558) 48 7 442) 12 
49 660) 49 15 340 PAH LE) 2 773 567) 49 7 433! 11 | 

50 678) 50 15 322] 9. 84254) 60 23/10. 15746]10.08575| 50 7) 9.91425) 10 | 
51 696) 51 16 304 280| 451 23 720 584| 51 7 416, 9 
52 | 9.75714) 52 16/10. 24286 307] 52 23 693 593} 52 8 407 8 
53 733| 53 16 267 334, 53 24 666 602} 55 8 398 7 
54 751) 54 17 249] © 361} 54 24 639 611) 54. 8 389 6 

55 769| 655 17 231 388) 55 25 612 619} 55 8 381) 5 
56 787| 56 17 213 415| 56 25 585 628 56 8 372 4 
57 805} 57 17 195 442) 57 26 558 637| 57 8 363] 3 
58 823) 468 18 177 469| 58 26 531 646} 55 8 354) 2 
59 841; 59 18 159 496) 59 27 504) 655) 69 9 345 1 
60 | 9.75859} 60 18/10. 24141] 9. 84523} 60 27/10. 15477|10. 08664| 60 9) 9. 91336 0 
/ 7 

ee "’ Diff. Diff, Diff, 3 t 
124° cos cot tan esc sin <55? sec 
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35°> sin csc tan cot sec 
v " Diff UD ID baie WEST) if 
/ 

0 . 75859 O 0/10. 24141) 9. 84523 O 0/10. 1547710. 08664 0 

1 877 1 0 123 550 1 0 450 672 1 

2 895 2 1 105) 576 2 1 424 681 2 
3 913 8 1 087 603 8 1 397 690 3 
4 Oeil A al 069 630|ee ee 370 699} 4 
5 CC a. wil 051 6517 Cm 343 708; 6 
6 967 6 2 033} 9. 84684 6 3)10. 15316 717 6 
7 75985 7  2)10. 24015 711 Y 8 289 726 7 
8 76003) 8 2/10. 23997 738) 8 4 262)10. 08734) 8 
9 021 8 979 764 Oe! 236 743 9 

10 039) 10 3 961 OM =e 209 752| 10 
11 057| 11 3 943] 9. 84818) 11 5)10. 15182 761} 11 
12 075} 12 4 925 845) 12 5 155 770| 12 
13 093) 138 4 907 872| 13 6 128 779| 13 
14 111} 14 #4 889 899) 14 6 101 788| 14 

15 129} 15 4 871 925, 15 7 07510. 08797| 15 
16 146) 16 5 854 952) 16 7 048 806) 16 
ie 164, 17 5 836] 9. 84979} 717 810. 15021 815) 17 
18 182) 18 5 818} 9. 85006} 18 810. 14994 824| 18 
19 76200) 19 6/10. 23800 033) +19 8 967 833) 19 

20 218] 20 6 782 059} 20 9 941 842) 20 
21 236) 21 6 764 036) 21 9 914 851| 21 
22 253) 22 6 747 113} 22 10 887]10. 08859} 22 
23 27a ome 729 140} 23 10 860 868} 23 
24 289) 24° 7 711 166} 24 11 834 877| 24 

25 807 257 693 193) 25 11 807 886) 25 
26 324) 2698 676] 9.85220) 26 12)10. 14780 895| 26 
27 342) 27 8 658 247) 27 12) 753 904) 27 
28 360|) 28 8 640 273) 28 12 727 913) 28 
29 378|_ 29 9 622 300} 29 13 700ji0. 08922) 29 

30 76395| 30 9/10. 23605 327| 30 13 673 931} 30 
31 413} 31 9 587 354, 31 14 646 940} 31 
32 431; 82 9 569 380} 32 14 620 949} 32 

SSO 552) 9. 85407) 33 15)10. 14593 958) 33 
384 10 534 434, 34 15 566 967| 34 

35 10 516 460) 35 16 540 977| 35 
86 il 499 487| 36 16 513 986| 36 
387 ll 481 
388 1 463 
8912 446 

40 12/10, 23428 
41 12 410 
42 12 393 
Sia 375 
44 13 358 

Yowel3 340) 
46 14 323 
47 14 305 
48 14 288) 
49 14 270 

60 15/10. 23253) 
61 15 235 
62 15 218 
63 16 200 
54 16 183 
55 16 165 
OGumeld 148 
iy ile 130 
68 17 113 
59 17 096 
60 18)10. 23078 

W) Dytii 
sec 
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136°> sin cos «143° 
L ¥ 
, , 

0 | 9. 76922/ O 0/10. 23078) 9.86126; 0 0/10. 13874]10. 09204" 0 0} 9. 90796) 60 
1 939} i O 061 153 |e! 847 213] 2 O 787) 59 
2 OM Bil 043 179) 2 1 821 223} 2 O 777| 58 
3 Cal Bil 026 206) 3 1 794 232) 3 O 768) 57 | 
4 | 9.76991| 4 1/10. 23009 PB BG 768 DAN Bo i 759| 56 | 
5 | 9.77009} 4 1/10. 22991 259} 6 2 741 250; 6 iI 750| 55 
6 026) 6 2 974 285] 6 3 715 259) 6 1 741) 54 
7 Os 7 2 957 SIA PB 688 2691-7 1 731) 53 
8 061) 8 2 939 838) 8 4 662 278 |Manual 722| 52 | 
9 078} +9 38 922 365] 9 4 635 28/7 713) 51 

10 | £095) 10 3 905 392) 70 4 608]10. 09296) 70 2) 9, 90704] 50 
ll 1G), i 3 888] 9. 86418] 77  5)10, 18582 306] 11 2 694) 49 
12 130} 12 8 870 445] 12 5 555 315] 12 2 685] 48 
13 147| 18 4 853 471] 13 6 529 3241 13 2 676] 47 
14 | 9.77164) 14 4}10. 22836 498} 14 6] —_-502 SES] RD 667| 46 
15 181| 15 4 819 §24| 165 7 476 343 |G 657| 45 | 
16 199} 16 5 801 551| 16 7 449 352| 16 2 648] 44 
17 HIG! WB 784 ESPtA| FG? 423 361] 17 8 639] 43 
18 233) 18 5 767 603} 18 8 397 BrO)| PB 630] 42 
19 250; 19 5 750 630| 19 8 370 380] 19 38 620] 41 
20 268] 20 6 732 656] 20 9 344] 10. 09389| 20 3) 9. 90611] 40 
21 285| 21 6 715] 9.86683] 27 9 317 398] 21 3 602] 39 
22 302) 22 6 698 709} 22 10/10. 13291 408] 22 3 592] 38 
23 | 9.77319} 23 7|10. 22681 736| 23 10 264 417| 23 4 583] 37 
24 336] 24 7 664 762) 24 11) _—-238 426] 24 4 574| 36 
25 353 | ghumad 647 789| 25 11 211 435| 25 4 565| 35 
26 370| 26 7 630 815) 26 11 185 445) 26 4 555] 34 
27 387| 27 8I. 613 842! 27 12 158) 454, 27 4 546] 33 
28 405] 28 8 595 868] 28 12 132 463) 28 4 537| 32 
29 422) 29 8 578 894) 29 18 106 473] 29 5 527| 31 
30 439| 30 9 561 921] 30 13 079|10. 09482; SO 5} 9. 90518] 30 | 
31 456] 31 9 544] 947| 31 14 053 491) 31 5 509} 29 
32 473] 82 9 527] 9. 86974, 32 14 026 501) 32 5 499} 28 | 
33 | 9.77490) 33 9\10. 22510] 9. 87000) 33 15/10. 13000 510) 33 5 490] 27 
34 507| 34 10 493 027| 34 15/10. 12973 520 S45 480] 26 | 
35 524) 35 10 476 053) 385 15 947 529| 35 5 471] 25 
36 541) 386 10 459 079| 36 16 921 538] 36 6 462] 24 
37 558] 37 11 442 106] 37 16 894 548] 37 6 452] 23 
38 575| 38 11 425 132| 38 17 868 557| 38 6 443] 22 
39 592) 39 11 408 158] 39 17 842 566] 39 6 434] 21 
40 609| 40 11 391 185| 40 18 815}10. 09576) 40 6] 9. 904241 20 | 
41 626} 41 12 374 211] 41 18 789 585| 41 6 415} 19 
42 | 9.77643] 42 12)10. 22357] 9.87238] 42 18 762 595] 42 7 405} 18 

| 43 660} 43 12 340 264) 43 19/10. 12736 604 43 7 396] 17 
44 Ca) 22 i183 323 290) 44 19) 710 614] 44° 67 386] 16 

| 45 694| 45 13 306 317; 45 20 683 623) 45 7 377| 15 
46 711) 46 13 289 343] 46 20 657 632| 46 7 368] 14. 
47 Cas) Ay SB} 272 369| 47 21 631 642 |e 358] 13 | 
48 744| 48 14 256 396) 48 21 604 651] 48 7 349] 12 
49 761| 49 14 239 422) 49 22 578 661] 49 8 339] 11 | 
50 778| 50 14 222 448] 50 22 552/10. 09670) 60 8] 9. 90330! 10 
51 | 9.77795] 51 15/10, 22205) 9.87475) 51 22)10. 12525 680] 51 8 320] 9 
52 812| 52 15 188 501] 52 23 499 689] 52 8 311] 38 
53 829] 53 15 171 527| 53 23 473 699] 53 8 301] 7 | 
54 |. 846] 54 15] _ 154 554| 54 24 446 708| 54 8 292] 6 
55 862| 55 16 138 580| 55 24 420 718| 55 9 282] 5 
56 879| 56 16 121 606} 56 25 394 727| 56 9 273] 4 
57 896] 57 16 104 633] 57 25 367 | 57 @ 263] 3 
58 913] 58 16 087 659| 58 26 341 746| 58 9 254, 2 | 
59 930) 59 17 070 685| 59 26 315 756] 59 9 244] 1 
60 | 9.77946! 6O 17/10. 22054| 9.87711} 60 26/10. 12289]10. 09765] Go 9] 9.902351 © 
7 7 

1 + ” 1? Diff Di t 

126° cos sec cot tan ese i sin <53° 



TABLE 33. 

Logarithms of Trigonometric Functions. 

tan cot d cos <]42° 
v 

. 12289)10. 09765 
262) 775 

784 
794 
803 
$13 
822 
832 

078)10. 09841 
052 851 
026 861 

10. 12000 870 
10. 11973 880 

947 889 
921 899 
895 909 
869}10. 09918 
842 928 
816 937 
790 947 
764 957 

. 11738) 966 
711 976 
685 986 
659}10. 09995 
633]10. 10005 
607 015 
580 024 
554 034 
528 044 

. 11502 053 
476 063 
45010. 10073 
423 082 
397 092 
371 102 
345 112 
319) 121 
293 131 
26710. 10141 

. 11241 151 
214 160 
188 170 
162 180 
136 190 
110 199 
08410. 10209 

219 
229 
239 
248 
258 
268 

90110. 10278 
875 288 
849 298 
823 307 
797 317 
771 327 
745 337 

10. 10719}10. 10347 

9. 87711 
738 
764 
790 
817 
843 
869 
895 
922 
948 

. 87974. 

. 88000 
027 
053 
079 
105 
131 
158 
184 

= S 9. 90235 
225 
216 
206 
197 
187, 
178 
168 

. 90159 
149 
139 

o 

OONIAA PWNS) ~SF NY 

fo) Y 

$ 09 YD Ti} Co*WHS COVA TJ COWS 1 COVA S/W WWD 

OWILDOWDNINNMNAOAGE PWWWHINEH OO 

salaasascl3aecoodlaaaadadaa pes PRR wWwWlOwwwNn INNO NN NIE RE REE OSOOS 

SOOO SSIOOWNWMBINMO 9. 89653 

tan j sin «52° 
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Logarithms of Trigonometric Functions. 

38°> sin csc tan cot sec cos <]4]° 
" Diff ”” Diff. ”” Diff. v v 

U , 

0 | 9. 78934, 0 ‘0/10. 21066] 9.89281) 0 0/10. 10719]10. 10347| 0 ‘0! :-9. 89653] 60 
1 950} 1 0 050 307] 2 0 693 Boul ela O 643] 59 
2 eq al 033 333, 2 1 667 367| 5 2 0 633] 58 
3 983} 3 1 017 350 cil 641 | ie) al 624] 57 
4 | 9.78999] 4 1/10. 21001 385, 4 2 615 386] 4 1 614] 56 
5 | 9.79015, 4 1/10. 20985 Zit Tee 589 396, 51 604) 55 
6 6 2 969 437, 6 38 563 406) 6 1 594] 54 
u Uo 2 953] 9.89463} 7 3/10. 10537 ANG Zan vl 584) 53 
8 & 2 937 AI Ga) 511 426 onal 574) 52 
9 9 4 921 515] 94 485 436] 9 2 564) 51— 

10 10 3 905 541| 10 4 459|10. 10446) 70 2} 9. 89554) 50 
11 Mil 3 889 RO) lB 433 456} 11 2 544] 49 
12 12 3 872 593} 12 5 407 466) 12 2 534] 48 
13 13 3/10. 20856 619} 13 6 381 476} 18 2 524| 47 
14 14 4 $40] 9. 89645|__74 6/10. 10355 486| 14 2 514] 46 
15 ig es 824 G7/ll pr omaNEG 329 496] 15 3 504] 45 
16 16 4 808 697| 16 7 303 505] 16 3 495] 44 
17 Mp 8 792 723) 17 7 277 515| 17 3 485] 43 
18 18 5 776 749| 18 8 251 525] 18 3 475) 42 
19 1 & 760 775|_ 19 8 225 535|_ 19 3 465] 41 
20 20D 744 801; 20 9 199/10. 10545| 20 3) 9.89455] 40 
21 21 6/10. 20728] 9. 89827] 27 9/10. 10173 555| 21 4 445] 39 
22 22 «6 712 353] 22 10 147 565| 22 4 435] 38 
23 23 6 696 879| 23 10 121 575| 23 4 425) 37 . 
24 24 6 681 905} 24 10 095 585| 24 4 415) 36 
25 Tl 665 931 25 11 069 595| 25 4 405) 35 | 
26 26 7 649 957| 26 11 043 605| 26 4 395] 34 
27 My tf 633} 9. 89983} 27 12/10. 10017 615} 27 5 385] 33 
28 Zod 617] 9.90009] 28 12/10. 09991 625] 28 5 375| 32 
29 29 8|10. 20601 035|_ 29 18 965 636] 29 5 364] 31 
30 30 8 585 061; 30 13 939]10. 10646) 30 5) 9.89354) 30 
31 31 8 569 086} 31 13 914 656) 31 5 344) 29 
32 382 8 553 112) 32 14 888 666} 32 5 334) 28 
33 339 537 138) 33 14 862 676) 33 6 324) 27 
34 84.9 522 164) 34 15 836 686} 34 6 314) 26 
35 35. 9 506 190| 35 15 810 696, 35 6 304) 25 
36 36 10/10. 20490} 9. 90216] 36 16/10. 09784 706] 36 6 294) 24 
37 37 10 474 242) 37 16 758 716| 37 6 284) 23 
38 88 10 458 268} 38 16 732 726} 38 6 274) 22 
39 39 10 442 294) 39 17 706 736} 39 7 264) 21 
40 40 11 427 320/40 17 680/10. 10746] 40 7} 9. 89254) 20 
41 41 11 411 346} 41 18 654 756} 41 7 244) 19 
42 42 11 395 371| 42 18 629 767; 42 7 233) 18 
43 43 11 379 397| 43 19 603 777| 43 «7 223] 17 
44 44 _12)10, 20364] 9. 90423) 44 19/10. 09577 787|_ 44 ~=7 213) 16 
45 45 12 348 449, 45 19 551 797 oS 203) 15 
46 46 12 332 475| 46 20 525 807} 46 8 193] 14 
47 47 12 316 501; 47 20 499 817) 47 8 183) 13 
48 48 13 301 527) 48 21 473 827; 48 8 173) 12 
49 49 13 285 553) 49 21 447 838) 49 8 162) 11 
50 50 13 269 578| 50 22 422)10. 10848) 50 8| 9. 89152) 10 
51 61 14 254 604, 417 22 396 858) 41 9 142} 9 
52 52 14/10. 20238 630} 62 22 370 868} 62 9 132) 8 
53 53 14 222] 9.90656] 43 23/10. 09344 878| 53 9 122) 7 
54 54 14 207) «6 82|_«54 23 318 888} 54 9 112) 6 
55 55 15 i91 708| 55 24 292 899/55 9 101) 5 
56 56 15 175 734| 56 24 266 909} 56 9 091] 4 
57 67 15 160 759| 57 25 241 919| 57 10 081; 3 
58 58 15 144 785| 58 25 215 929] 58 10 O71] 2 
59 59 16 128 811] 59 26 189 940] 59 10 660} 1 
60 60 16/10. 20113] 9. 90837| 60 26/10. 09163]10. 10950} 60 10) 9. 89050! _ 0 
D oa SSS el 

t wv Diff ” Diff uw Diff. A t 

128°> cos sec cot tan csc sin <5]° 



Page 256] TABLE 33. 
Logarithms of Trigonometric Functions. 

39°> sin ese tan cot sec cos <140° 
V ” Diff. vl? ID Sta, Va ith: % 

, {} 

0 | 9.79887| 0 0/10. 20113] 9.90837; 0 0/10. 09163]10.10950/ 0 | 9.89050) 60 | 
1 903 u 0 097 863 1 0 137| 960 1 0 040) 59 
2 918 2 1 082 889 2 1 111 970 BQ 030) 58 
3 934 3 1 066 914 3 1 086 980 3 1 020) 57 
4 950 4 1 050 940 4 2 060)10. 10991 4 1} 9. 89009) 56 

5 965 5 1 035 966 5 2 034]10. 11001 § 1} 9.88999] 55 
6 Osi one 019] 9.90992} 6 3/10.09008 Oli "65 1 989] 54 
7 | 9.79996| 7 2/10. 20004) 9.91018} 7 3/10.08982 OPA 7 il 978] 53 
g | 9.80012) 8 2/10. 19988 043} 8 «3 957 032} 8 1 968] 52 
9 027 BW 973) 069 9 4 931 042 ey 958) 51 

10 043, 10.3 957 095} 70 4 905) 052) 70 2 948] 50 
11 058} 11 3 942 UeHl) read 5 879 063) 11 2 937| 49 
12 O74 2 as 926 147) 12 5 853 O7Ss|\ te 927) 48 
13 089} 13 3 911 W7PH) Tie} @) 828) 083) 13 2 917| 47 
14 105} 14 4 895} —_s«198) 14 6 802}10. 11094) 14 2} 9. 88906) 46 

15 120; 16. 4 880] 9.91224) 15 6/10. 08776 104 75 3 896] 45 
16 136 16 4 864 250/ 16 7 750 1144 16 38 886] 44 
17 151] 17 4 849 ia ip a 724 125] 17 38 875| 43 
18 166} 18 5 834 301) 18 8 699 135} 18 3 865} 42 
19 | 9.80182} 19 5/10. 19818 Sn WO & 673 145) 19 3 855) 41 

20 197 ZOmmNS 803 asi) OY) 647 156} 20 3 844) 40 
21 213) eeL 5 787 379| 21 9 621 166] 27 4 834] 39 
22 228) 22 6 772 404| 22 9 596 176} 22 4 824, 38 
23 2444 28 6 756 430} 23 10 570]10. 11187} 23 4] 9.88813] 37 
24 259| 24 6 741 456| 24 10 544 197| 24 4 803] 36 
25 2741 25 6 726] 9.91482) 25 11/10. 08518 207 oe: 793) 35 
26 290| 26 7 710 507| 26 11 493 218] 26 5 782| 34 
27 305} 27 7 695 Boal oe l2 467 228] 27 5 772) 33 
28 820) 28 7 680 559] 28 12 441 239} 28 5 761); 32 
29 336, 29 7 664 585| 29 12 415 2491 29 5 751) 31 
30 | 9.80351, 30 8/10. 19649 610} 30 13 390 259/30 5 741| 30 
3 366} 31 8 634] . 636] 31 138 364 270) 31 5 730) 29 4 
32 382) 82 8 618 662} 32 14 338/10. 11280} 32 6] 9. 88720} 28 
33 897, 33 8 603) 688] 33 14 312 291) 33 6 709) 27 
34 412) 34 9 588 713) 34 15 287 301] 34 6 699] 26 
35 428| 35 9 572| 9.91739| 35  15|10. 08261 312| 35. 6 688] 25 
36 443] 36 9 557 765| 86 15 235 322} 36 6 678] 24 
37 458) 37 9 542 791| 37 16 209 BBY] SY? 668) 23 
38 473) 38 10 527 816} 38 16 184 343) 38 7 657} 22 
39 489} 39 10 511 842) 39 17 158 Bhp] GE. 647) 21 

40 | 9.80504) 40 10/10. 19496 868) 40 17 132 364, 40 7 636] 20 
41 519) 417 10 481 893) 417 18 107}10. 11374) 41 7| 9. 88626} 19 
42 5341 42 11 466 919] 42 18 081 385} 42 7 615] 18 
43 550} 43 It 450 945} 43 18 055 395) 43 7 605} 17 
44 565} 44 11 435 971; 44 19 tes 029 be 406} 44 8 594) 16 

45 580| 45 12 420) 9.91996) 45 19/10. 08004 416} 45 8 584) 15 
46 595| 4e 12 405] 9.92022| 46 20)/10. 07978 427| 46 8 573] 14 
47 610] 47 12 390 048) 47 20 952 437, 47 8 563} 13 
48 625| 48 12 375 073) 48 21 927 448} 48 8 552] 12 
49 641} 49 13 359 099} 49 21 901 458] 49 9 542) 11 

50 | 9.80656, 50 13/10. 19344 125} 50 21 875/10. 11469} 50 9) 9. 88531] 10 
51 Gyfill| Gul 1l6} 329 150) 67 722 850 479| 61 9 521 9 
52 686) 42 13 314 176) 42 22 8244 490) 62 9 510 8 
53 701| 43 14 299) 9. 92202} 43 23/10. 07798 501} 43 9 499 i 
54 716| 54 14 284 2277 kos | liao | Sel | 489] 6 
5D 731; 55 14 269 253| 56 24 747 522| 55 10 478} 5 
56 746| 46 14 254 279| 56 24 721 532} 56 10 468} 4 
57 MO2|ROlaenLo 238 304, 47 24 696 543] 467 10 457 3 
58 777| 68 15 223 330| 58 25 670 553] 458 10 447| 2 
59 7921 59 15 208 356] 69 25 644 564, 59 10 436} 1 
60 | 9.80807| 60 15/10. 19193] 9.92381] 60 26)10.07619]10.11575| 60 10] 9.884251 0 
/ / 

” a uw” ° wr A > 

129° cos eee sec cot Dili tan ese Bue sin <5()° 
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Logarithms of Trigonometric Functions. 

cos <]39° 

v 

10. 19193] 9. 92381 9. 88425 
415 
404 
394 
383 
372 
362 
351 
340 
330 

9. 88319 
308 
298 
287 
276 
266 
255 
244 
234 
223 

9. 88212 
201 
191 
180 
169 
158 
148 
137 
126 
115 

9. 88105 

WMVAAWwW*ND BANA AW WORD WAMVAAW WORD 

9. 

| 130°> cos sy ie NE ° 

66806°—38——_17 
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Logarithms of Trigonometrie Functions. 

41°> sin cos <}38° 

v 

9. 87778] 60 
59 
58 
57 
56 

10. 0608410. 12222 = S 

WOVWA AW SO*RS 

= S 

DH MWA AR C*NS DMHVWA AW Com S 

an S 

aay eS 

9. 82126 
141 
155 
169 
184 
198 
212 
226 

9. 82240 
255 
269 
283 
297 
311 
326 

9. 82340 
354 
368 
382 
396 
410 
424 

9. 82439 
453 
467 
481 
495 
509 
523 , : 
537 g 11 

9. 82551 . 174 } 11] 9. 87107 

ocoeconimnnauraldsHHSclomamoor ra lw wwwnlDNNHHlEROOS 

0 
0 
0 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
7 
ul 
7 
7 
7 
7 
8 
8 
8 
8 
8 
9 
) 
9 
9 
9 

10 
10 
10 
10 
10 
10 
11 
il 



TABLE 33. 

Logarithms of Trigonometric Functions. 

469 
495 
520 
545 

5 
9. 95622 

7 

571 
596 

647 
672 
698 
723 
748 
774 

9. 95799 

096 
085 
073 
062 
050 
039 
028 
016 

9. 87005 

9. 87107 

10. 04201 

10. 17184 
170) 
156 
142 
128 
115 

825 
850 
875 
901 

926 
952 

9. 95977 
9. 96002 

028 
053 

175 
150 
125 
099 
074 
048}10. 13121 

10. 04023 
10. 03998 

972 
947 

9. 86993 
982 
970 
959 
947 

924 
913 
902 
890 

9. 86879 
867 
855 
844 
832 

10. 17101 

10. 17004 
10. 16990 

078 
104 
129 
155 
180 

205 
231 

9. 96256 
281 
307 

332 
357 
383 
408 

433 
459 
484 

9. 96510 
535 
560 

922) 
896 
871 
845 
820) 

821 
809 
798 
786 
775 

936 

795/10. 
3 769 

14/10. 03744 
14 719 

693 
668) 
643 
617 
592 
567 
541/10. 

7 516 
18/10. 03490) 
18 465 

440) 

9. 86763 
752 
740 
728 
717 
705 
694 
682 
670 
659 

14/10. 16622 

586 
611 
636 
662 
687 
712 

9. 96738 
763 
788 
814 
839 
864 
890 
915 
940 

9. 96966 

cot 

414 
389 
364 
338 
313 

9. 86647 
635 
624 
612 
600 

577 
565 
554 
542 

288)10. 
22}10. 03262 
22 37 

"’ Diff. ian 

9. 86530 
518 
507 
495 
483 
472 
460 
448 
436 
425 

9. 86413 

589 

11 
10 

8 
7 

Lo | 
5 
4 
3 
2 
1 
0 



Page 260] TABLE 33. 

Logarithms of Trigonometrie Functions. 

o> sin esc cos < ° 
43 oe fe 136 

/ 
, 

0 | 9.83378 0  =0|10. 16622) 9. 96966 0) O  O| 9. 86413] 60 

1 392 1 608} 9. 96991 1 1 0 401] 59 

2 405 2 595) 9.97016 2 210 389] 58 

3 419 8 581 042 8 Si 37) 57 

4 432 4 568 067 4 Ge i 366] 56 

5 446 § 554 092 5 5 wl 354) 55 

6 459 6 541 118 6 6 1 342) 54 

ij 473 ef 527 143 7 Veto 330} 53 

8 | 9. 83486 8 10. 16514 168 & Saee 318} 52 

9 500 ) 500) 97193 9 9 2) 9. 86306) 51 

10 513] 10 LOM 295) 50 

11 527| 11 Hl 2 283] 49 

12 540; 12 , 12 2 271| 48 

13 554| 13 1S} 8) 259| 47 

14 567] 14 14 3 247) 46 

15 | 9.83581} 15 16 3 235) 45 

16 594) 16 3 & 223| 44 

17 608} 17 17~—3|:9. 86211} 43 

18 621) 18 18 4 200] 42 

19 634| 19 19\0, A| SS eal 
20 648] 20 20 4 176| 40 

21 661) 21 a1 4 164) 39 

22 674| 22 22 44 152] 38 

23 | 9.83688) 23 23 «(#5 140] 37 

24 701) 24 2 5 128] 36 

25 715) 26 25 ~—s«#BYs «9. 86116) 35 

26 728) 26 2 «CO 104) 34 

27 741| 27 a7. «C6 092) 33 

28 755| 28 28 6 080] 32 

29 768) 29 29 6) _068) 31 

30 | 9.83781] 30 380 66 056} 30 

31 795| 31 81 6 044) 29 

32 808} 32 382 «66 032) 28 

33 821) 33 BS Zl 020] 27 

34 834| 34 384 7} 9.86008} 26 

35 85 85 7 9. 85996) 25 

36 36 36 7 984) 24 

37 87 S27 972) 23 

38 88 88 8 960} 22 

39 39 89 8 948] 21 

40 40 40 8 936) 20 
41 41 41 8 924] 19 
42 42 42 8 912) 18 

43 43 48 9} 9. 85900} 17 

44 44 44. 9 888] 16 

45 45 45 9 876] 15 

46 46 46 9 864] 14 

47 47 Ki @ 851) 138 

48 48 48 10 839] 12 
49 49 49 10 827) 11 

50 50 50 10 815] 10 

51 61 61 10 803] 9 

52 072| 452 52 10} 9.85791} 8 

53 | 9.84085} 43 68 il 779) 7 

54 098|__ 54 54 11|___766|_—6 
55 112) 55 65 11 7544 5 

56 125) 46 56 iil 742| 4 

57 138) 457 67 il 730) 3 

58 58 68 12 718] 2 

59 164, 59 69 12 706 1 

60 | 9.84177) 60 13/10. 15823] 9.98484) 60 25 60 12) 9.85693] 0O { 
/ 

7? 

t ” Diff ” Diff, ” Dit t 
133°> cos sec cot sin <46° 
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Logarithms of Trigonometric Functions. 

o> sin csc tan cos < ) 
44 ” Diff. ” Diff. ” Diff. 135 

7 tA 

0 0 0|10. 15823] 9.98484! 0 0 
1 1 0 1 1 
2 2 0 2 2 
3 Bet 3 3 
4, Ail 4 4 
5 6 1 6 § 
6 Gil 6 6 
iG yO 7 7 
8 & Py 8 8 
9 2 9 9 

10 10. 2 10 10 
11 11 2 11 Wil 
12 12) 3 12 12 
13 18 3 13 13 
14 i 3 14 14 
15 15. 3 15 15 
16 16 8 16 16 
17 iy | 2 17 17 
18 Sad 18 18 
19 19 4 19 19 
20 20. 4 20 20. «4 
21 450| 21 5 21 21 4 
22 463} 22 5 22 22 «+25 
23 476| 23 5 23 10 23 «+5 
24 489] 24 5 24 10 24 +5 
25 502| 25. 5 25 11 25. =«O5 
26 515| 26 6 26 11 26 «#25 
27 528] 27 6 a7 i a7 66 
28 540] 28 6 28 12 28 6 
29 553] 29 6 29 12 29 6 
30 | 9.84566) 30 6 80 13)10. 00758 80 66 
31 579] . 31 7 31 13 31 6 
32 592) 32 7 82 13 82 4. 
33 605| 33 7 33 14 33 7 
34 618] 34 7 34h 14 Bh a 
35 630| 35. 8 35 15 35. 7 
36 643) 36 8 86 15 Sonn 
37 656} 37 8 37 16 GH) fe} 
38 669] 388 8 88 16 38 8 
39 682] 39 8 39 16 39 8 
40 | 9.84694, 40 9 40 17\10. 00505 40. 8 
41 707| 41 9 41 17 Vins 
42 720| 42 9 42 18 4 
43 733) 43 9 48 18 48 9 
44 745) 44 9 td 19) 4h. 9 
45 758} 45 10 45 19 45 9 
46 771| 46 10 46 19 46 10 
47 784| 47 10 47 20 te i) 
48 796, 48 10 48 20 48 10 
49 809] 49 49 21 49 10 
50 | 9.84822) 50 60 21)10. 00253 50 10 
51 835| 41 61 21 ‘Si alt 062} 9 
52 847| 52 62 22 62 11 049} 8 
53 860) 53 53 22 63 11 037) 7 
54 873) 54 64 23 64 11 024 6 

55 885| 56 55 23 65 11] 9. 85012 5 
56 898| 56 56 24 56 12] 9.84999] 4 
57 911) 57 57 24 ig iG) 986] 3 
58 923] 58 58 24 68 12 974, 2 
59 936] 59 13 59 25 59 12 961 1 
60 | 9. 84949] 60 60 25/10. 00000]10. 15051] 60 12] 9.849491 © 
7 lit: ane | GER | SE aS (eee TT ca) 

t wt 7 aw 1 wr + t 

| 13425 cos | 27 os Dif. | sin <45° 
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oh om 0° Oh gm 

TABLE 34. 
Haversines. 

0° 30/ Oh 4m 1° 

Log. Hay. 

—00 
1.72333 
2.32539 
2.67707 

Nat. Hay. 

0.00000 
200000 
200000 
90000 

Log. Hav. 

5.27963 
-29399 
30811 
32201 

Nat. Hav. 

0.00002 
06002 
00002 
00002 

Log. Hav. 

5.88168 
-88889 
-89604 
90313 

0.00608 } 6.23385 
200008 | .23866 
00008 | .24345 
00008 | .24821 

Oh 6m 1° 30/ 

0.00017 
00017 
00018 
-00018 

Oh gm 2° 

Nat. Hav. }Log. Hav. |Nat. Hav. |Log. Hay. |Nat. Hav. 

6.48371 | 0.00030 
48732 | .00031 
49092 | .00031 
49450 | .00031 

2.92745 
3.12127 
3.27963 
3.413853 
3.52951 
3.63182 
3.72333 
3.80612 

0.00000 
200000 
00000 
00000 

0.00000 
200000 
290000 
00000 

5.33569 
-34916 
-06242 
237548 

5.38835 
-40103 
41352 
42585 

0.00002 
200002 
00002 
200002 

0.00002 
00003 
00003 
00003 

5.91016 
91714 
92406 
-93093 

5.93774 
-94450 
95121 
95786 

0.00008 | 6.25294 
00008 | .25765 
000008 | .26233 
00009 | .26699 

0.00009 | 6.27162 
00009} .27623 
200009 | .28081 
00009 | .28537 

0.00018 
-00018 
00018 
-00018 

0.00019 
00019 
09019 
00019 

6.49807 | 9.00031 
50162 | 00032 
-50516 | 00032 
50868 | .00032 

6.51219 | 0.00033 
-51568 | .00033 
-51916 | .00033 
-52263 | .60033 

3.88169 
3.95122 
4.01559 
4.07551 
4.13157 

' .18423 
-23388 
-28084 

0.00000 
200000 
00000 
00000 

0.00000 
00000 
00000 
00000 

5.43799 
44997 
46179 
47345 

5.48496 
49631 
-50752 
51858 

0.00003 
00003 
200003 
200003 

0.00003 
200003 
00003 
00003 

5.96447 
97102 
97753 
98359 

5.99040 
5.99676 
6.00308 
00935 

0.000669 } 6.28991 
00009 | 29442 
00010} .29891 
200010} .30337 

0.00010 } 6.30781 
200010} .31223 
-00010} .31663 
00010} .32101 

0.00019 
00020 
200020 
00020 

0.00020 
00021 
-00021 
09021 

6.52608 | 0.00034 
02952 | .00034 
53295 | 00034 
.53636 | .00084 

6.53976 | 0.00035 
04315 | .00035 
54652 | 00035 
54988 | 00035 

4.32539 
36777 
40818 
44679 

4.48375 
51921 
-55328 
-08606 

0.00000 
00000 
00000 
00900 

0.00600 
00000 
00000 
00000 

5.52951 
-54030 
-55095 
-56148 

5.57189 
58216 
09232 
-60236 

0.00003 
00003 
00004 
00004 

0.00004 
00004 
00004 
00004 

6.01557 
02176 
02789 
03399 

6.04004 
-04605 
05202 
-05795 

0.00010 | 6.32536 
00011} .32969 
00011} .33400 
200011} .33829 

0.00011 | 6.34256 
00017} .34681 
00011} .35103 
00011} .35524 

0.00021 
00021 
200022 
-00022 

0.69022 
00022 
00022 
00023 

6.55323 | 0.00036 
-50656 | 00036 
55988 | .00036 
-06319 | .00037 

6.56649 | 0.00037 
-56977 | .00037 
-57304 | .00037 
-57630 | .00038 

4.61765 
4.64813 

0.00000 
0.00000 

23h 59m 

Oh 7m O° W oh 3m 

0.00004 
0.00004 

6.06384 
6.06969 

0.00012 | 6.35943 
0.00012 | 6.36359 

0.00023 
0.00023 

6.57955 | 0.00038 
6.58278 | 0.00038 

57m 

0° 30’ 

23h 55m 23h 53m 

Oh 5m 1° Oh 7m 1° 30" 

2gh 51m 

Oh gm 2° Y 

4.67757 
70605 
73363 
-76036 

0.00000 
00000 
00001 
-00001 

5.63181 
-64141 
-65090 
66029 

0.00004 
00004. 
00004 
00005 

6.07550 
08127 
08700 
09270 

0.00012 | 6.36774 
-00012 | .37186 
00012 | .37597 
200012 | .38006 

0.00023 
200024 
200024 
00024 

6.58600 | 0.06039 
.08921 | .00039 
-59241 | .00039 
59560 | .00059 

4.78629 
81147 
83594 
85973 

4.88290 
90546 
92745 
-94890 

0.00001 
00001 
00001 
00001 

0.00001 
00001 
00001 
00001 

5.66958 
67877 
68787 
69687 

5.70578 
-71460 
72332 
-73197 

0.00005 
00005 
00005 
00005 

0.00005 
00005 
200005 
260005 

6.09836 
10398 
-10956 
11511 

6.12063 
12611 
13155 
13696 

0.00018 | 6.38412 
00013 | .38817 
200013 | .39220 
00013 | .39622 

0.00013 | 6.40021 
00013 | .40418 
200014 | .40814 
00014) .41208 

0.00024 
200024 
200025 
00025 

0.00025 
00025 
00026 
00026 

6.59878 | 0.00040 
-60194 | .00040 
-60509 | .00040 
60823 | .00041 

6.61136 | 0.00041 
61448 | .00041 
61759 | .00041 
-62068 | .00042 

4.96983 
4.99027 
5.01024 
02976 

5.04885 
06753 
08581 

* 10372 
5.12127 
13847 
15534 
17188 

5.18812 
-20406 
21971 
-23008 

0.00001 
00001 
00001 
00001 

0.00001 
00001 
00001 
00001 

5.74052 
-74900 
75739 
-76570 

5.77394 
-78209 
-79017 
-79818 

0.00006 
00006 
00006 
-00006 

0.00006 
00006 
206006 
-00006 

6.14234 
14769 
15300 
15828 

6.16353 
16874 
17393 
17908 

0.00014 | 6.41600 
00014} .41990 
00014 | .42379 
200014 | .42766 

0.00015 | 6.43151 
00015 | .43534 
200015 | .43916 
00015 | .44296 

9.00026 
00026 
00027 
-00027 

0.00027 
00027 
00027 
00028 

6.62377 | 0.00042 
62684 
62991 
63296 

6.63600 
-63903 
64205 
64504 

0.00001 
-00001 
00001 
00001 

0.00002 
00002 
00002 
00002 

5.80611 
-81397 
82176 
82948 

5.83713 
84472 
85224 
-85969 

0.00006 
00007 
90007 
00007 

0.00007 
00007 
00007 
60007 

6.18421 
18930 
19437 
19940 

6.20441 
-20938 
21433 
-21925 

0.00015 | 6.44675 
200015} .45052 
200016 | .45427 
-00016 | .45800 

0.00016 | 6.46172 
-00016 | .46543 
00016 | .46911 
200017 | 47279 

0.00028 
-00028 
00028 
00029 

0.00029 
00029 
200029 
00030 

6.64806 
65105 
65403 
-65700 

6.65996 
66291 
-66585 
66878 | 00047 

5.25019 
-26503 

5.27963 

6.00002 
00002 

0.00002 

5.86709 
87442 

5.88168 

0.00007 
-00008 

0.00008 

23h 58m 25h 56m 

6.22415 
22901 

6.23385 

23h 54m 

0.00017 | 6.47644 
00017 | .48008 

0.00017 | 6.48371 

0.00030 
00030 

0.00030 

23h 5Qm 

6.67170 | 0.00047 
-67461 | .00047 

6.67751 | 0.00048 

23h 50m 



f on 10m2°30" | 

rt Log. Hav. Ss 

O ©} 6.67751 
a f .68040 
4+ 1] .68328 
6 -68615 

Nat. Hav, Log. Hav. 

0.00048 # 6.83584 
60048 | 
00048 | 
200049} .84304 

83825 
84065 

On 12m 3° Of 

TABLE 34, 

Haversines. 

Oh 14m 

Nat. Hav. Log. Hay. 

3° 30 Oh 16m 4° WY 

Nat. Hav. Log. Hav. 

[Page 263 

On 18m 4° 30/ 

Nat. Hav} Log. Hav 

0.00069 } 6.96970 
.00069} .97176 
00069 | .97382 
00070} .97588 

0.00093 | 7.08564 
.00094 | 08745 
00094] .08925 
00095 | 09105 

0.60122 | 7.18790 
18950 

00123} 19111 
00128 | | .19271 

0.00124 | 7.19430 

.| Nat. Hav. 

0.00154 } 
90155 | 
-00155 | 
00156 

6.68901 
j .69186 

69470 
69754 

1 6.70036 
70318 
-70598 
70878 

9.00049 | 6.84543 
200049 | .84782 
200050) .85019 
-G0050} .85256 

0.60050.) 6.85492 
000504 .85728 
60051} .85963 
00051} .86197 

0.00070 | 6.97793 
200070] .97997 
00071) .98201 
.00071 | .98405 

0.00072 | 6.98608 
000724 98311 
00072} .99013 
00073} .99214 

6.60095 || 7.09284 
00095 | .09464 
$0096 | .09642 
200096) 09821 
00097 # 7.09999 
-00097} .10177 
200098 | .10354 
200098} .10531 

00124) .19590 
00125) .19749 
00125] 19908 
.00126 | 7.20066 
00126] .20225 
00127] .20383 
00127] .20540 

0.00156 
00157 | 
200158 
200158 | 

0.00159 | 
00159 | 
200160 
-00160 | 3 

| 6.71157 
] 71435 
| .71712 
| .71988 
| 6.72263 

72537 
72811 
73084 

0.00051 | 6.86431 
0052 | .86664 
00652 | .86897 
000052} .87129 

0.000358 | 6.87360 
200053 | .87591 
2000534 .87821 
00054} .88050 

0.00678 | 6.99416 
00074 | 6.99616 
-00074 | 6.99817 
60074 1 7.00017 

00699 | 7.10708 
00099 | .10884 
-00160} .11060 
000100) .11236 

0.00075 1 7.00216 
200075 | .00415 
600764 .00613 
900765 .00811 

0.00102 } 7.11411 
00101} 11586 
200101} .11760 
200102 | .11934 

0.00128 }7.20698 
00128} .20855 
00129} .21012 
00130] .21168 

0.00130 | 7.21325 
00131} .21481 
00131] .21636 
00132} 21792 

0.00161 | 
00162 | 
-00162 
00163 

0.00163 
00164 
00165 
00165 

t 6.73355 
73626 
73896 

i .74166 
6.74434 
74702 
74969 
75235 

0.00054 | 6.88279 
00054} .88507 
200055] .88735 
209055 | .88962 

6.00056 } 6.89188 
00056 .89414 
00056 .89639 
00957} .89864 

0.00076 | 7.01009 
00077} .01206 
00077] .01403 
000781 .01599 

0.60078 | 7.01795 
00078 .01990 
00079 | .02185 
00079 | .02379 

.00102 | 7.12108 
00103 .12989 
00103} 12455 
00104} 12627 
.00104 | 7.12800 
00105} .12972 
00105} 13144 
60106} .13315 

00132 | 7.21947 
200133 | .22102 
06133 | 22256 
00134 j .22411 

0.00184 | 7.22565 
00155 | .22718 
00135 | .22872 
00186} .23025 

00166 } 2 
00166 | 
00167 | 
.00168 | 

0.00168 | 
60169 | 
.00169 
00170 

[6.75500 j 56-14 
i 6.75764 

23h 49m 

} 0% 11m 2° 30” 

6.76028 
| .76290 

16592 
76814 

0.00057 | 6.90088 
0.06057 } 6.90312 

0.00058 | 
-00058 | 
.00058 | 
-60059 

6.90535 
-90757 
-90979 
-91200 

23h 47m 

Oh 13m 3° 

0.60080 | 7.02573 
0.00080 | 7.02767 

23h 

0’ Oh 15m 

0.00106 | 7.13486 
0.00107 | 7.13657 
45m 

3° 30’ Oh 17m 4° 0” 

0.00136 } 7.23178 
0.00137 | 7.23331 

0.00171 
0.60171 | 

23h 41M 

0.00080 | 7.02960 
080081 f .03153 
090081 | .03345 
200082 | 03537 

0.00107 | 
00108 | 
.00108 
00108 | 

7.13827 
13997 
14167 
14337 

0.00137 
00138 
00139 
00139 

7.23483 
23635 
23787 
23939 

On 19m 4° 30/ 

0.00172 | 
200172 
00173 
200174 

| 6.77074 
77334 
77592 

| 77851 
| 6.78108 

78364 
.78620 
78875 

0.00059 | 
-00059 | 
.00060 
.00060 

0.00060 | 
.00061 
00061 } 
00061 | 

6.91421 
-91641 
-91860 
92079 

6.92298 
92516 
92733 
.92950 

0.00082 1 7.03729 
200082 1 .03920 
206083} .04110 
00083} .04300 

0.00084 | 7.04490 
-00084 § .04680 
200085 | .04869 
200085 | .05057 

0.00109 | 
90169 § 
00110 } 
00110 | 
00111 | 
00111 | 
00112 
00112 | 

7.14506 
14674 
14843 
15011 

7.15179 
15346 
15513 
15680 

00140 
00140 
00141 
00144 
00142 
00142 
200143 
00143 

7.24090 
24241 
24392 
-24543 

7.24693 
24843 
24993 
-25143 

200134 
200175 | 
200175 
00176 
00197 | 
200177 
00178 
00178 | 

79383 
79630 
79888 

4 6.80139 
80390 
80640 
80889 

0.00062 | 
00062 } 
00063 | 
00063 | 

0.00063 | 
00064 | 
00064 | 
00664 

6.93166 
-93382 
93597 
93812 

6.94026 
94239 
94453 
-94665 

0.00085 | 7.05245 
200086} = .05433 
200086 | .05620 
$0087 | .05807 

6.00087 } 7.05994 
00088} .06180 
-00088 | .06366 
00088 | .06551 

00113 | 
00113 | 
00114 | 
00114 | 
00115 | 
60115 | 
00116 
00116 | 

7.15846 
16013 
16178 
16344 

7.16509 
16674 
16839 
17003 

0.00144 
00145 
00145 
00146 

0.00146 
00147 
200147 
200148 

25292 
25441 
-25590 
25738 

7.25886 
26034 
26182 
.26330 

0.00179 
.00180 
00180 
.00181 | 

0.00181 
00182 | 
00183 
60183 | 

25 | 6.81137 
4 81385 

81632 
| .81879 
1 6.82124 
| .82369 

182614 
(82857 

.00065 | 
00065 | 
60066 
00066 § 

0.00066 | 
00067 | 
60067 
00067 

6.94877 
-95089 
-95300 
95510 

6.95720 
-95930 
96189 
96347 

9.66089 | 7.06736 
90085 | .06920 
90080 .07105 
-000805 .07288 

0.00091 | 7.07472 
00091 | .07655 
200091} .07837 
90092 | .08019 

00147 | 
00117 
200118 | 
00118 | 

0.00119 
00119 
00120 | 
00120 | 

7.17167 
17331 
17494 
17657 

7.17820 
17982 
18144 
18306 

0.00148 
00149 
00150 
99150 

6.00151 
200151 
00152 
60152 

7.26477 
26624 
26771 
-26917 

7.27064 
27210 
27395 
27501 

0.00184 | 
00185 | 
00185 | 
.60186 | 

0.00186 
00187 | 
.00188 
.00188 

1 6.83100 
| 133342 
6.83584 

0.60068 } 6.96555 
00063 | .96763 

0.00969 | 6.96970 

23h 46m | 

0.00092 | 7.08201 
08383 

0.00093 | 7.08564 

23h 44m 

6.00121 | 7.18468 
oO01Z1} .18629 

0.00122 | 7.18790 

23h Lom 

0.00153 | 7.27646 
061544 27791 

0.00154 | 7.27936 

0.00189 | 
.00190 | 

0.00190 | 

23h 40m 
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Oh 20m 5° 0 

Log. Hav.| Nat. Hav, 

Oh 22m 5° 30’ 

Log. Hav.) Nat. Hay, 

TABLE 34. 
Haversines. 

7.27936 
28080 
28225 
28369 

0.00190 
00191 
00192 
00192 

7.36209 
-36340 
-36471 
36602 

0.00230 
00231 
002852 
00232 

43880 
44001 
44121 

Oh 24m 6° 

Log. Hav.) Nat. Hav.] Log. Hay.| Nat. Hav, 

7.43760 | 0.00274 | 7.50706 
00275 
00275 
00276 

7.28513 
28656 
-28800 
-28943 

7.29086 
29228 
29371 
29513 

0.00193 
00193 
00194 
200195 

0.00195 
200196 
200197 
00197 

7.36733 
36864 
-36994 
37124 

7.37254 
237384 
07514 
37643 

0.00283 
00234 
00234 
00235 

0.00236 
200237 
00237 
-00288 

7.44241 
44361 
44480 
44600 

7.44719 
44838 
44957 
45076 

0.00277 
200278 
00278 
00279 

0.00280 
200281 
00282 
00282 

Oh 26m 6° 80/ 

00817 
00928 
51039 

7.51149 
51260 
51370 
51481 

7.51591 
1701 
01811 
51921 

0.00321 
200322 
00323 
200324 

Oh 28m 4° WY 

Log. Hav.| Nat. Hav, 

7.97135 
57238 
57341 
57444 

0.00373 
00574 
00374 
00375 

0.00325 
00326 
00326 
00527 

0.00328 
200329 
200330 
00351 

7.57547 
07650 
-57752 
57855 

7.57957 
-58060 
58162 
58264 

0.00376 
200377 
00378 
00379 

0.00380 
200381 
00382 
00383 

| 7.29650 
f .29797 

29938 
30079 

7.30220 
230361 
30502 
30642 

0.00198 
00199 
00199 
00200 

0.00201 
00201 
200202 
00203 

7.37773 
37902 
-38030 
38159 

7.38288 
38416 
38544 
-38672 

0.00239 | 
00239 | 
00240 | 
00241 

0.00241 
00242 | 
00243 | 
00244 

7.40194 
45313 
45431 
45549 

7.45667 
45785 
45903 
46020 

0.00283 
00284 
00285 
00285 

0.00286 
00287 
00288 
00289 

7.52030 
02140 
52249 
52358 

7.02467 
02576 
52685 
52794 

0.00331 
200332 
00333 
00334 

0.00335 
00336 
00336 
200337 

7.58366 
08467 
58569 
58670 

7.58772 
08873 
58974 
59075 

0.00383 
00384 
200385 
09586 

0.00387 
60388 
200389 
-00590 

7.30782 
} .380922 

31062 
31201 

7.31340 
31479 
31618 
31757 

0.00203 
200204 
200204 
200205 

0.00206 
00206 
00207 
200208 

7.38800 
-38927 
39054 
39182 

7.39309 
39435 
39562 
-39688 

0.00244 
00245 | 
.00246 | 
.00247 

0.00247 
00248 
.00249 | 
.00249 

7.46138 
46255 
46372 
46489 

7.46605 
46722 
46838 
-46955 

0.00289 
60290 
00291 
00292 

0.00292 
200293 
00294 
200295 

7.52902 
53011 
02119 
53227 

7.53339 
03443, 
53500 
-53658 

0.00338 
200339 
00340 
00341 

0.00341 
200342 
00543 
00344 

7.59176 
09277 
59378 
59478 

7.59579 
-09679 
59779 
59879 

0.00391 
200392 
00392 
200393 

0.00394 
200395 
00396 
09387 

7.31895 
7.32033 

0.00208 
0.00209 

25h 39m 

Oh 21m 5° WY 

7.32171 
(32309 
132446 
132583 

0.00210 
00210 
00211 
00212 

7.39815 
7.39941 

23h 37m 

Oh 23m 5° 30’ 

7.40067 
40192 
40318 
40443 

0.00250 
0.00251 

7.47071 
| 7.47187 

23h 

0.00252 
200252 | 
200258 | 
200254 

7.47302 
A7418 
47533 
47649 

0.00296 
0.00296 

35m 

On 25mEoy | 

60298 
0.00297 | 

06299 | 
00300 | 

7.63766 
7.53873 

0.00345 
0.00346 

25h S3m 

Oh 27m 6° 30/ 

0.00347 | 
00347 | 

7.53980 
-04087 
04194 
54301 

00348 
60349 

7.59979 | 0.00398 
7.60079 | 0.00399 

23h 81m 

Oh 29m 4° 

7.60179 | 0.00400 
60279 | 00401 | 
60378 | .00402 | 
-60478 | 004.03 

7.32720 
32857 
«32994 
33130 

7.33266 
33402 
33038 
303673 

0.00212 
00213 
00214 
00214 

0.00215 
200216 
00216 
200217 

7.40568 
40693 
40818 
40943, 

7.41067 
ALI9L 
A1315 
41439 

7.47764 
47879 
47994 
48109 

7.48223 
48337 
48452 
48566 

0.00255 | 
00255 
.00256 
00257 

0.00257 | 
.00258 
00259 | 
.00260 | 

200303 
0.00304 | 
00304 
200305 | 
00306 

0.60300 | 
00301 | 
00302 i 

7.54407 
54514 
54620 
04727 

7.54833 
04939 
.55045 
55150 

0.00350 
00351 
00352 | 
00353 | 

0.00353 
00354 
00355 
00356 

7.60577 | 0.00403 
60676 | 00404 | 
-60775 | .00405 
-60874 | .00406 

7.60973 | 0.00407 | 
-61072| .00408 
-61170} .00409 
61269 | 00410 § 

7.33809 
-33944 
34079 
34213 

7.34348 
-34482 
-34616 
34750 

0.00218 
200218 
00219 
200220 

0.00221 
00221 
000222 
006223 

7.41563 
41686 
41810 
41933, 

7.42056 
42179 
42301 
42424 

0.00260 | 
-60261 | 
.00262 | 
00263 | 

0.00263 | 
00264 | 
.00265 
.00266 

7.48680 
48794 
48907 
49021 

7.49134 
49247 
49360 
49473 

0.00307 
200308 
00308 
00309 

0.00310 
00311 
00512 
00812 

7.55256 
05361 
05467 
-55572 

7.55677 
09782 
55887 
59992 

0.00357 
00358 | 
00359 
.00360 | 

0.00360 
00361 | 
00362 
00863 

7.61367 | 0.00411 | 36 | 
-61466 
.61564 
-61662 

7.61760 
-61858 
-61955 
62053 

00412 
00413 
200414 f 

0.00415 | 
00416 
00416 
00417 

7.34884 
39017 
30150 
30283 

7.380416 
39049 

0.00223 
200224 
00225 
00225 

0.00226 
200227 
00227 
00228 

7.42546 
42668 
42790 
A2912 

7.43034 
43155 
43277 
43398 

0.00266 | 
.00267 | 

7.49586 
49699 
49811 

000269 | .49923 
0.00269 | 7.50036 
200270} 50148 

50259 
00272 | .50371 

0.00313 
00314 
000315 
00316 

0.00316 
00317 
00318 
00319 

7.56096 
56201 
-56305 
56409 

7.56513 
56617 
56721 
56825 

0.003564 | 
00365 | 
00366 
.00367 | 

6.00367 | 
.00368 | 
.00369 | 
.00370 | 

0.00418 | 
.00419 | 
.00420 | 
00421 

0.00422 | 
00423 
00424 | 
00425 

7.62151 
62248 
62345 
62442 

7.62540 
62656 
62733 
62830 

0.06229 
00229 

0.00230 

7.43519 
43639 

7.43760 

0.00272 | 7.50483 
00273) .50594 

0.00320 
OSL 

7.56928 
-97032 

0.00274 | 7.50706 | 0.00321 | 7.57135 

0.00371 
.00372 | 

0.00373 | 

25h 86m Ooh 34m 25h 82m 

7.62927 | 0.00426 } 
63023 | 00427 j 

7.63120 | 0.00428 

23h SOm 



TABLE 34. [Page 265 

Haversines. 

Oh 80m 4° 30” Oh 32m 8° On 3.4m 8° 30/ Oh 36m 9° OY Oh 38m 9° 3Y 

s * } Log. Hav.| Nat. Hav.) Log. Hav.| Nat. Hav.| Log. Hay.) Nat. Hav, Log. Hav.| Nat. Hav.} Log. Hav.| Nat.Havl| s 

O 0} 7.63120 | 0.00428 } 7.68717 | 0.00487 | 7.73974 | 0.00549 | 7.78929 | 0.00616 | 7.83615 | 0.00686 } 60 | 
2 -63216 | 00429} .68807} .00488]} .74059| .00550} .79009| .00617] .83691) .00687] 58 
4+ 1] .68312|] .00450) .68897| .00489} .74143] .00551) .79089|) .00618} .83767| .00688} 56 
6 63408 | 00431} .68987 | 00490} .74228| .00552]} .79169| .00619] .83842| .00689} 54 
8+ 2 | 7.63504 | 0.00432 | 7.69077 | 0.00491 | 7.74313 | 0.00554 | 7.79249 | 0.00620 | 7.83918 | 0.00691 | 52 

} 70 | .63600| .00433] .69167| .00492} .74398| .00555] .79329| 00621] .83994| .00692) 50 
12+ 3] .63696| .00433} .69257| .00493] .74482| .00556] .79409| .00622] .84070| .00693) 48 
14 ‘| 63792} .004344 .69347| .00494] .74587| .00557 .79489| .o0624| .84145| .o0694| 46 
16+ 4 | 7.63887 | 0.00435 } 7.69437 | 0.00495 | 7.74651 | 0.00558 | 7.79568 | 0.00625 | 7.84221 | 0.00695 | 44 
18 .63983 | .00436] .69526| .00496] 74735| .00559} .79648| .00626| .84296| .ooc97| 42 | 
20+ 54 .64078| .00437] .69616| .00497} .74819| .00560] .79728| .00627] .84372| .00698] 40 
22 64173 | .00438] .69705| .00498]| .74904| .00561] 79807] .00628] .84447| .00699| 33 
24-4 6 | 7.64269 | 0.60439 | 7.69794 | 0.00499 | 7.74988 | 0.00562 | 7.79886 | 0.00629 | 7.84522 | 0.00700 | 36 
26 =} .64364| .004401 .69883| 00500} .75072| .00563] .79966| .60630} .84597| .oov01| 34 | 
28+ 7} .64458| 00441} .69972| 00501] .75155| .00564] .80045| .00632) .84672| .00703} 32 | 
30 .64553 | .004424 .70061| .00502} .75239| .00565] .80124| .00633| .84747| .00704| 30 
82+ 8 | 7.64648 | 0.00443 | 7.70150 | 0.00503 | 7.75323 | 0.00567 | 7.80203 | 0.00634 | 7.84822 | 0.00705 | 25 | 

1 34 | 64743] .00444) .70239| .00504] .75407| .00568] .80282| .00635| .84897| .00706] 26 
36+ 94 .64837| .004454 .70328| .00505} .75490| .00569) .80361| .00636} .84972| .00707| 24 
$8 | .64932| .00446} .70416| .00506] .75574| .00570) .80440| .00637] .85047| .o0709 | 22 
40-10 | 7.65026 | 0.00447 | 7.70505 | 0.00507 } 7.75657 | 0.00571 | 7.80519 | 0.00639 | 7.85122 | 0.00710 20 | 
42 .65120| .00448} .70593| .00508] .75740| .00572] .80598| .00640) .85196| .00711] 78 
44441 | .65214| .00449] .70682| 00509) .75824| .005734 .80677| .00641} .85271| .o0712| 26 | 

| 46 65308 | .00450] .70770} .00510} .75907| .00574] .80755| .00642] .95346| 00714) 74 
} 48-412 | 7.65402 | 0.00451 | 7.70858 | 0.00511 | 7.75990 | 0.00575 | 7.80834 | 0.00643 } 7.85420 | 0.00715 | 72 
| 50 65496 | .004524 .70946| .00512] .76073| .005761 .80912| .00644] 35494] 00716] 20 | 
} 52+13 | .65590| .00453] .71034| .00513) .76156| .00578) .80991| .00646] .85569| .oov17| 8 | 
1 54 .65683 | 00454) .71122| .00514) .76239| .005794 .81069| .o06474 .35643| .00719] 6 | 
~56-Fa4 17.6577 | 0.00455 | 7.71210 | 0.00515 | 7.76321 | 6.00580 | 7.81147 | 0.00648 | 7.85717 | 0.00720] 4 
58 | 7.65870 | 0.00456 } 7.71298 | 0.00516 | 7.76404 | 0.00581 | 7.81225 | 0.00649 | 7.85791 | 0.00721] 2 

23h 29m 23h 27m 23h 25m | 28h 23m 23h 21m 

5 | Obsim 7°30” | onssms°W | on 35ms°3y” | ors7ma°e” | onsomersy | , 

0-415 | 7.65964 | 0.00457 | 7.71385 | 0.00517 | 7.76487 | 0.00582 | 7.81303 | 0.00650 | 7.85866 | 0.00722 | 60 
2 .66057 | 00458} .71473| .00518} .76569| .00583| .81382| .c06si) .85940| .00723] 53 | 
4416 | .66150| .00459} .71560| .005204 .76652| .00584] .81459| .00653] .86014| .00725] 56 
6 | .66243| .00460} .71648| .00521) .76734| .00585] .81537| .00654| .86087| .00726] 54 | 
S17 | 7.66336 | 0.00461 | 7.71735 | 0.00522 | 7.76816 | 0.00586 | 7.81615 | 0.00655 | 7.86161 | 0.00727 | 52 

| 10 66429 | .00462| .71822| .005234 .76898| .00587] .81693| .00656} .86235| .00728] 50 
12+18 | .66521| .60463} .71909| .00524} .76981| .00589] .81771| .c0657]| .86309| .00730] 43 | 

| 74 66614 | .00464} .71996| .005254 .77063| .00590] .81848| .00658] .86382| .00731] 46 
| 16-+-19 | 7.66706 | 0.00465 | 7.72083 | 0.00526 | 7.77145 | 0.00594 | 7.81926 | 0.00660 | 7.86456 | 0.00732 | 44 
17s | .66799| .00466} .72170| .00527| .77227| .00592] .82003| .00661} .86530| .00733] 42 
F 20+20} .66891| .00467]| .72257| 00528] .77308| .00593} .82081| .00662} .86603| .00735| 40 

22 66983 | .00468 |, .72343 | .00529| .77390| .00594] .82158| .00663] .86676 | .00736| 33_ 
24-21 | 7.67075 | 0.00469 | 7.72430 | 0.00530} 7.77472 | 0.00595 | 7.82235 | 0.00664 | 7.86750 | 0.00737 | 36 
26 | .67167| .00470| .72516| .00531) .77553| .00596] .82313| .00665} .86823| .00738] 34 | 

| 28+221 .67259| .00471) .72603| .60532] .77635| .00598| .82390| .oo667) .86896| .00740] 32 | 
80 .67351| 00472) .72689| .00533] .77716| .60599| .82467| .00668] .86969| .o0741] so | 
$2423 | 7.67443 | 0.00473 | 7.72775 | 0.00534 | 7.77798 | 0.00600 | 7.82544 | 0.00669 | 7.87042 | 0.00742 | 23 

| 34 167535 | .00474) .72861| .@0535] .77879| .00601} .82621| .00670} .87115| .00743] 26 | 
36-4241 .67626| .00475| .72948| .00536) .77960| .006021 .82698| .00671| .87188| .00745} 24 
88 67718 | 00476) .73034| .00537} .78041| .o0603! .32774| .006734 .87261| .00746| 22 
40-25 | 7.67809 | 0.00477 | 7.73119 | 0.00539 | 7.78122 | 0.00604 | 7.82551 | 0.00674 | 7.87334 | 0.00747 | 20 
42 67900 | .00478} .73205| 00540] .78203| .00605]| .82928] .00675] .87407| .00748} 78 

| 444261 .67991| .00479] .73291| .00541] .78284| .e0607] .83004| .606761 .87480| .00750] 26 | 
46 | .68082| .00480) .73377| .00542} .78365| .00608] .83081| .06677) .87552| .00751] 74 | 
48+27 | 7.68173 | 0.00481 | 7.73462 | 0.00543 } 7.78446 | 0.00609 | 7.83157 | 0.00679 | 7.87625 | 0.00752 | 72 

| 50 | .68264| .00482] .73548| .00544] .78526| .00610] .83234| .00680] .87697| .00753] 20 
52+28 | .68355| .00483] .73633| .00545| .78607| .00611} .83310| 00681} .87770| .00755} 8 

| 54 {| .68445| .00484] .73718| .00546] .78688| .00612/ .83386| .co6s2| .87842| .c0756] 6 | 
| 56-F29 | 7.68536 | 0.00485 | 7.73903 | 0.00547 | 7.78768 | 0.00613 | 7.83463 | 0.00683 | 7.87915 | 0.00757) 4 
58 | .68627| .00486} .73889| .005484 .78848| .00614] .83539| .¢0685) .87987| .00758] 2 | 

| 60-430 | 7.68717 | 0.00487 | 7.73974 | 6.00549 | 7.78929 | 0.00616 | 7.83615 | 0.00686 | 7.88059 | 0.00760] 0 
23n2gm | 23h 26m agnekm |  2gngem | agnzom 



Page 2661 TABLE 34. 
Haversines. 

0% 40m 10° WY | 0% 42m 10°30’ | 02 44m 14° | 0 46m 11°30’ | On 48m 12° 
Log. Hay.| Nat. Hav.j Log. Hav.| Nat. Hay.} Log. Hav.| Nat. Hav. Log. Bay Nat. Hav.] Log. Hay.) Nat.Havj s t 

7.88059 | 0.00760 | 7.92286 | 0.00837 | 7.96315 | 0.60919 | 8.00163 | 0.01004 | 8.03847 | 0.01053 | 
88131 | .00761] .92354| .00839} .96380} .00920f .00226] .01005) .03907| 01094 
88203 | .00762} .92423| .00840} .96446| .009214 .00289| .01007} .03967| .01096 
88276 | 00763] .92492| 60841} .96511] .00923} .00351| .01008} .C4027 | .01097 | 

7.88348 | 0.00765 | 7.92560 | 0.00843 | 7.96577 | 0.00924 | 8.00414 | 0.02010 | 8.04087 | 0.01095 } 
88419 | 00766} .92629} 00844] .96642| .009267 .00476| .01011} .04147| .O1000) | 
88491] 60767] .92697| .00845} .96707] .009271 .00539| .01012] .04207| .O1102) 
88563 | .00768} .92766] .00847} .96773| .00928] .00601| 01014) .04267) 01103] 

7.88635 | 0.00770 | 7.92834 | 0.00848 } 7.96838 | 0.00930 | 8.00664 | 0.01615 | 8.04326 | 0.01105 
88707 | OO771} .92902} .00849} 96903} .00931] .00726) .01017} .04386} 01106] 4 
88778 | 00772} .92970) 00851) .96968} .00933} .00788| 01018} .04446| .01108 
88850] 00774) .93039| 00852] .97083 | 00934} .00851 | 01020} .045061 .01109 } 

7.88921 | 0.00775 | 7.93107 | 0.00853 | 7.97098 | 0.00935 | 8.00913 | 6.01021 } 8.04565 
-88993 | 00776} .93175| 06855} .97163| 00937} .00975| .01028] .04625 
89064} 00777] .93243 | .00856} .97228) .009358} .01037| .01024} .04684 
89135 | 200779} .93311| .00857]} .97293| 00940} .01099| .01026) .04744 

7.89207 | 0.00780 | 7.93379 | 0.00859 | 7.97358 | 0.00941 | 8.01161 | 0.01027 | 8.04803 
89278} 00781] .93447| .00860} .97423) .00942} .01223| .01029]) .04863 
89349 | 00783 .93514| .00861]} .97478| .00944] .01285| .010304 .04922 
89420 | .C0784) .93582| 00863] .97552 | .00945] .01347 | .01032] .04981} .01122 

7.89491 | 0.00785 | 7.93650 | 0.00864 | 7.97617 | 0.00947 | 8.01409 | 0.01033 | 8.05041 | 6.01123 | 
89562 | .00786{ .93717| .00865} .97681| .00948{ .01471| .01034% .05100} .01125 
89633 | .00788] .93785| .00867} .97746| .00949] .01532| .01036) .05159| .01126 
89704 | .00789} .93852|) 00868} .97810) .C0951} .01594} 01037] .05218} .01128 

7.89775 | 0.00790 | 7.93920 | 0.00869 | 7.97875 | 0.00952 } 8.01656 | 0.01039 | 8.05277 | 0.01129 | 
89846 | .60792} .93987] 00871} .97939) .00954] .01717| .01040} .05336| .01131 
89916 | .00793} .94055] .00872} .98003| .00955}) .01779| .01042{ .05395| .O1182; 
89987 | 00794] .94122] 00873] .98068 | .00956} .01840) .01043} .05454] 01134 | 

7.90057 | 0.00795 | 7.94189 | 0.00875 | 7.98132 | 0.00958 | 8.01902 | 0.01045 | 8.05513 | 0.01125 
7.90128 | 0.00797 | 7.94257 | 0.00876 | 7.98195 | 0.00959 | 8.01963 | 9.01046 | 8.05572 | 0.01137 

23h 19m 23h 17m 23h 15m 23h 13m | _2gn J1m 

Oh 41m 10° 0” =f Oh 43m 10° 30’ Oh 45m 11° 0” Oh 47m 11° 30’ Ob 49m 12° 0 

7.9018 | 0.00798 | 7.94324 | 0.00877 | 7.98260 | 0.00961 } 8.02025 | 0.01048 | 8.05631 | 0.01138 
90269 | 007997 .94391] 00879} .98325| .00962] .02086| 01049] .05690| .01140 
90339 | 00801} .94458| .00880) .98389| 00964] .02148| .01051} .05749| .01142 
.90409 | .00802} .94525| .008824 .98453) .009654 .02209) .01052} .05808) .01143 

7.90480 | 0.06803 | 7.94592 | 0.00883 | 7.98517 | 0.90966 | 8.02270 | 0.01054 | 8.05866 | 0.01145 
90550} 00804} .94659| .00884} .98581| .00968} .02331| .01055} .05925) .01146 
90620} .00806} .94726| .00886} .98644| .00969]} .02392| .01057{ .05984| .01148} 
90690 | .00807} .94792| .00887} .98708| 00971} .02453| 01058} .06042) 01149 

7.90760 | 0.00808 } 7.94859 | 0.00888 | 7.98772 | 0.00972 | 8.02515 | 0.01060 } 8.06101 | 6.01151 
90830 | .C6810} .94926| .00890]} .98836| 60974} .02576| 010611 .06159| .01152) 
.90900} 00811} .94992] .00891} .98899| .00975} .02637| .01063} .06218| .01154 
90970 | 00812] .95059} 00892} .98963 | 00976] .02697 | 02064} .06276 | .01155 

7.91039 | 0.00814 | 7.95126 | 0.00894 | 7.99027 | 0.00878 | 8.02758 | 0.01666 | 8.06335 | 0.01157 
91109 | .00815] .95192| .00895} 99090} .00979} .02819| .O1067{ .06393) .01159 
91179 | 00816} .95259} .00897} .99154] .00981} .02880} .O1069} .06451| .01160 
91248] 00817} .95325] 00898} .99217| 00982] .02941] 01070} .06510| 01162] 

7.91318 | 6.00819 | 7.95391 | 0.00899 | 7.99281 | 0.00884 1 8.03001 | 0.01072 | 3.06568 | 0.01163 } 
.91387 | 00820] .95458| .00901} .99344| .00985] .03062| 01073) .06626| .01165 
91457] 00821} .95524] .00902} .99407] .00986} .03123| 01075) .06684| .01166 
.91526 | 00823} .95590 | .00803} .99470] 009884 .03183 | 01076} .06742| 01168} 

7.91596 | 0.00824 | 7.95656 7.99534 | 0.00989 | 8.03244 | 0.01078 | 8.06800 | 0.01170 | 2 
-91665 | 00825} .95722 99597 | 00991} .03304) .01079} .06859) 01171 
91734 | 09827} .95788 -99660] 00992} .03365) 01081) .06917| .O1173 
91803 | 008284 .95854 99723 | 00994} .03425|) 01082} .06975| 01174 

7.91872 | 9.00829 | 7.95920 7.99786 | 0.00995 | 8.03486 | 0.01084 | 8.07032 | 0.01176 | 
91941 | 00831} .95986 99849 | .00997} .03546| 01085} .07090| .01127 
-92010| .00832} .96052 99912} 00998} .03606] C1087} .07148} .O1179 
-92079 | 008334 .96118 7.99975 | .00999} .03666| .01088} .07206| .01180 

7.92148 | 0.00835 | 7.96183 | 0. >} 8.00038 | 0.01001 | 8.03727 | 0.01090 } 8.07264 | 0.01182 | 
-92217| 00836} .96249 00100} .01002) .03787] 02091) .07322] .01184 

7.92286 | 0.00837 | 7.96315 | 0.00919 | 8.00163 | 0.01004 } 8.03847 | 0.01093 8.07379 | 0.01185 

23h 18m | 23h 16m 23h 14m 23h 19m 28h 10m 



TABLE 34. [Page 267 

Haversines. 

} Oh 50m 12° 30/ Oh 52m 13° 0” On 54m 13° 30 | 0% 56m 14° 0% Oh 58m 14° 30” 

.| Nat. Hav.} Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav.} Log. Hav.) Nat. Hav. 

0.01185 | 8.10772 | 0.01282 | 8.14035 | 0.01382 | 8.17179 | 0.01485 | 8.20211 | 6.01593 
01187 f .10827) 01283] .14089| 01583) 17230] .01487] .20261| .01594 
201188) .10883 | 01285] 14142] 04385) .17282| .01489) .20310| .01596 
201190} .10938} .01286) .14195| 01887 .17333 | 01499} .20360| .01598 

1 8.07610 | 0.01192 } 8.10993 | 0.01288 } 8.14248 | 0.01388 | 8.17384 | 0.01492 } 8.20410 | 0.01600 
| .07667| .O01193} .11049} 61290) .14302) .01390} .17436] .01494} .20459) .01602 

07725] 01795) .11104} 01291} 14855] .O1392%] .17487| 01496] .20509| .01604 
| .07782|) 01196) 11159} .01293} 114408) .01393} .17538| .01498} .20558| .01605 
8.07839 | 0.01198 | 8.11214 | 0.01295 | 8.14461 | 0.61595 | 8.17590 | 0.01499 | 8.20608 | 0.01607 

} .07897| .O01199} .11269| .O1296} .14514] 01697) 17641) .O1501) .20657| .01609 
.07954 | 01201; 113824] .01298) .14567| 013995 .17692| .01503} .20706! .01611 

} -08011} 01203] .11379 | .01800}) .14620 | 014001 17743 | 01505] 20756 .01613 
8.08069 | 0.01204 } 8.11435 | 0.01301 | 8.14673 | 0.01402 } 8.17794 | 0.01506 } 8.20805 | 0.01615 

H .08126] .02206} .11490) .01303] .14726| 01404} 17845] .01508) .20854| .01616 
.08183 | .01207} 11544] .01305] .14779| 014054 .17896| .01510}) .20904| .01618 

} .08240|) 01209} .11599| .01306] .14832| 01407) .17947| .01512]} .20953| .01620 
1 8.08297 | 0.01211 | 8.11654 | 6.01308 | 8.14885 | 0.01409 | 8.17998 | 0.01513 | 8.21002 | 0.01622 

.08354 | 01212 11709} .01309} .14938| .O1411} .18049| .08515) .21051| .01624 

.08411 | .O1214} 11764) 01371) .14991| .O1412] .18100| .01517} .21100| .01626 

.08468 | .02215f 11819; .01313) .15043 |) .O14949 .18151} 091519} .21149| .01627 
| 8.08525 | 0.01217 } 8.11873 | 0.01394 | 8.15096 | 0.01416 | 8.18202 | 0.01521 | 8.21199 | 0.01629 

08582 | 01218} .11928| 01396} .15149} .O1417]) 118253] 01522) .21248] .01631 
.08639 | .01220} 11983) 01327) .15201| 01419} .18303| .01524} .21297]| .01633 

f .08696| 01222 .12038|) 01619} .15254] .01420) 18354] .015264 21346] .01635 
| 8.08752 | 0.01228 | 8.12092 | 0.01821 | 8.15307 | 0.02423 | 8.18405 | 0.01528 | 8.21395 | 0.01637 
H .08809 | 01225} .12147| 018234 .15359] 01424) 18455] 015304 .21444) .01638 

08866 | 01226 .12201 | 01824) 115412] 01426} 18506] 015381) 21493] .01640 
 .08922 | 01228} .12256| 01826] .15464| 01428) 18557] .01533] .21541] .01642 
1 8.08979 | 0.01230 | 8.12310 | 0.01828 | 8.15517 | 0.01429 | 8.18607 | 0.01535 | 8.21590 | 0.01644 
} 8.09036 | 0.01232 | 8.12365 | 0.01829 | 8.15569 | 0.01431 | 8.18658 | 0.01537 } 8.21639 | 0.01646 

23h 9m 25h Tm 25h 5m | 23h 8m 2Sh Im 

On 51m 12° 30’ Oh 53m 13° 0 Oh 55m 13° 30/ Oh 57m 14° 0” Oh 59m 14° 30 | 

8.09092 | 0.01233 | 8.12419 | 0.01331 | 8.15622 | 0.01433 | 8.18709 | 0.01538 | 8.21688 | 0.01648 
09149 | .01234] 12473] 013331 .15674| 01435] .18759| .01540{ .21737| .01650] 
09205 | .01236) .12528] .01334] 115726) .01436] .18810| .01542) .21785| .01651 

} .09262| .01238] .12582| .01336] .15779| .01438| .18860| .015444 .21834| .01653 
| 8.09318 | 0.01239 | 8.12636 | 0.01338 | 8.15831 | 0.01440] 8.18910 | 0.01546 | 8.21883 | 0.01655 

.09374| .041241] .12691] .01339] .15883| .01442] .18961| .01547) .21932| .01657| 
09431 | .01243] .12745| .01341] .15935| .01443] .19011| .01549] .21980| .01659] 

} .09487| .01244] .12799| .01343) 15987] .01445} .19062| .01551] .22029| .o1eea| 
1 8.09543 | 0.01246 | 8.12853 | 0.01344 | 8.16040 | 0.01447 | 8.19112 | 0.61553 | 8.22077 | 0.01663 | 

:09600| .01247)) 12907] .01346] .16092| .01448} .19162| .01555] .22126| 01664] 
109656 | .01249] .12961| .01348] .16144| .01450] .19212| .015561 .22175| .o1666| 
09712 | .012514 .13015| .013494 .16196| 014524 .19263| .01558] .22223| .01668 

8.09768 | 0.01252 | 8.13069 | 0.01351 | 8.16248 | 0.01454 | 8.19313 | 0.01560 | 8.22272 | 0.01670 
09824| .01254] .13123| .01353] .16300| .01455] .19363| .01562} .22320| .01672 
(09880 | .01255] .13177| .01354] .16352| .01457] .19413| .01564] .22368| .01674 
(09936 | 01257} .13231| .01356) .16404| .01459] .19463| .01565| .22417| .01676 

8.09992 | 0.01259 | 8.13285 | 0.01358 | 8.16456 | 0.01461 | 8.19513 | 0.01567 | 8.22465 | 0.01677 
10048 | .01260} .13339| .01360) .16508) .01462] .19563| .01569f .22514| .01679 
10104 | .01262} .13392| .01361} .16559| .01464 .19613| .01571} .22562| .01681 
10160 | .01264} .13446| .01363] .16611| .01466] .19663| .01573} .22610| .01683 

8.10216 | 0.01265 | 8.13500 | 0.01365 | 8.16663 | 0.01468 | 8.19713 | 0.01574 | 8.22658 | 0.01685 
110271 | .01267} .13554| .01366] .16715| .01469} .19763| .015764 .22707| .01687 
10327 | .01268} .13607| .01368} .16766| .01471] .19813| .01578} .22755| .01689 
10383 | .01270] .13661| .01370) .16818| .01473] .19863| .01580]} .22803| .01694 

8.10439 | 0.01272 | 8.13714 | 0.01371 | 8.16870 | 0.01475 | 8.19913 | 0.01582 | 8.22851 | 0.01692 
10494] .01273] .13768| .601373] .16921| .01476] .19963| .01584} .22899| .o1694 
10550| .012751 .13822| .01375] .16973| .014784 .20012| .01585] .22947| .01696 
10605 | .01277] .13875| .013761 .17024| .014801 .20062| .01587} .22996| .01698 

8.10661 | 0.01278 | 8.13928 | 0.01378 | 8.17076 | 0.01482 | 8.20112 | 0.01589 f 8.23044 | 0.01700 
10716 | .61280} .13982| .01380) .17127| .01483) .20162 91} .23092| 01702 

8.10772 | 0.01282 } 8.14035 | 0.01382 | 8.17179 | 0.01485 | 8.20211 | 0.61593 } 8.23140 | 0.01704 

23h 6m 23h 4m 23h 2m | 23h Qm 



Page 268] TABLE 34. 

Haversines. 

1h Om 15° 0 yh 1m 15° 15’ 

Log. Hav. Nat. Hay.) Log. Hav. 

8.23140 
23164 
23188 
23212 

01704 
01705 
201706 
-01707 | 

8.24567 
24591 
24614 
24638 

01761 
-01762 
01763 
01764 

8 

1h 2m 15° 30’ 

25971 
25994 
26017 
-26040 

01815 
01819 
01820 
01821 

jh 8m 

Nat. Hav.} Log. Hav.| Nat. Hav.] Log. Hav. 

8.27352 
27375 
27398 
-27420 

15° 45” Lh 4m 

.| Nat. Hav] Log. Hav. 

201877 | 8.28711 
01878} .28734 
001879} .28756 
001880} .28779 

16° 0’ 

.| Nat. Hav, 

01937 
201938 
01939 
01940 

23235 
23259 
-23283 
-23307 

201707 
01708 | 
01709 
01710 

8.24661 
24685 
-24708 
24732 

01764 
01765 
201766 
01767 

8 26064 
.26087 
-26110 
-26133 

201822 
01823 
01824 
201825 

8.27443 
-27466 
27489 
27512 

8.23331 
23355 

j .23379 
-23403 

01711 
01712 | 
201713 j 
01714 

8.24755 
24779 
24803 
24826 

201881 | 8.28801 
001882} .28823 
001883} .28846 
201884} .28868 

201941 
201942 
201943 
01944 

01768 
01769 
01770 
01771 

8 26156 
-26179 
26203 
26226 

01826 
201827 
201828 
01829 

8.27834 
27007 
.27580 
-27603 

201885 | $.28891 
01886} .28913 
001887} .28936 
201888 j  .28958 

01945 
291946 
01947 
01948 

8.23427 
) 23451 

23475 
23499 

01715 
01716 | 
201717 | 
01718 

) 8.24850 
24873 
-24897 
24920 

O1772 
01773 
01774 
201975 

8.23523 
.23546 
23570 
23594 

001719 
001720 
01721 | 
01722 | 

8.24944 
-24967 
24991 
-25014 

01776 
01777 
01778 
201779 

8 

8 

-26249 
-26272 
-26295 
-26318 

201830 
01831 
001832 
01833 

8.27626 
.27648 
27671 
27694 

01889 | 8.28980 
201890) .29003 
01891} .29025 
01892} .29048 

201949 
01950 
001951 
01952 

26341 
26364 
-26388 
26411 

01834 
01835 
01836 
01837 

8.27717 
27739 
27762 
27785 

001893 | 8.29070 
01894) .29092 
001895} .29115 
01896} .29137 

201953 
201954 
201955 
01956 

1 8.23618 
23642 
.23666 
.23690 

01723 
01724 | 
01724 
201725 | 

| 8.25037 
25061 
25084 
-25108 

201780 
01781 
01782 
01783 

8 26434 
26457 
26480 
-26503 

} 8.23713 
23737 
23761 
23785 

201726 
01727 | 
201728 j 
01729 

| 8.25131 
125155 
25178 
25202 

201784 
201785 
01786 
01787 

8 -26526 
-26549 
-26572 
-26595 

8.27807 
27830 
27853 
-27876 

8.27898 
-27921 
27944 
27966 

01897 | 8.29159 
201898 | .29182 
01899} .29204 
201900} .29226 

201957 
01958 
01959 | 
01960 

8.29249 
29271 
29293 
29316 

01961 
01962 
01963 
01964 

-23809 
23832 
-23856 
23880 

01730 
01731 | 
01732 | 
01753 

8.25225 
25248 
25272 
25295 

01788 
01789 
01789 
01790 

8 26618 
-26641 
26664 
26687 |: 

8.27989 
-28012 
-28034 
-28057 

8.29338 
-29360 
29383 
29405 

01965 
01966 
01967 
01968 

8.23904 
23928 
23951 
23975 

01734 
01735 
01736 | 
01737 

8.25319 
-25342 
-25365 
25389 

01791 
201792 
01793 
01794 

8 .26710 
26733 
26756 
26779 

8.28080 
-28102 
28125 
-28147 

8.29427 
29449 
29472 
29494 

201969 
01970 | 
01971 
201972 

8.23999 
-24022 
-24046 
-24070 

201738 
01739 | 
01740 
01741 

8.25412 
-25435 
25459 
25482 

201795 
01796 
201797 
01798 

8 26802 
-26825 
-26848 
26871 

8.28170 
-28193 
28215 
-28238 

8.29516 
29539 
29561 
29583 

201973 
201974 
201975 
01976 

+ 107 48.24094 
.24118 
24141 
24165 

01742 
01743 | 
201743 
01744 

# 8.25505 
25829 
25582 
25575 

01799 
01800 
01801 
01802 

8 26894 
26917 
-26940 
26963 

8.28260 
-28283 
-28306 
-28328 

201917 | 8.29605 
201918} .29628 
291919 | .29650 
201920, .29672 

8.24189 
24212 
24236 
24260 

201745 
201746 | 
91747 | 
01748 

} 8.25599 
25622 
25645 
25669 

01803 
01804 
01805 
01806 

8. 26986 
-27009 
27032 
27055 

§.28351 
28373 
-28396 
-28418 

01921 | 8.29694 
01922} .29716 
201923} .29739 
0019244 29761 

201977 
01978 
01979 
01980 
201981 
01982 
01983 
201984 

8.24283 
24307 
24331 
24394 

201749 
01750 | 
01751 
01752 | 

8.25692 
25715 
25738 
25762 

201807 
01805 
201809 
01810 

27078 
.27100 
27123 
27146 01868 

28441 
28464 
28486 
-28509 

291925 | 8.29783 
201926} .29805 
001927 | .29827 
201928} .29850 

| 8.24378 
24402 
24425 
24449 

01753 
01754 
201755 
01756 

| 8.25785 
-25808 
25831 
.25855 

oO18i1 
01812 
01813 
01814 

27169 
27192 
27215 
27238 

201869 
91870 
001871 
01872 

28531 
28554 
28576 
28599 

201929 } 8.29872 
201930} .29894 
01931) .29916 
201932} .29938 

8.24473 
-24496 
24520 
24543 

01757 
01758 | 
201759 | 
01760 | 

8.25878 
25901 
20924 
.25948 

01815 
01816 
01817 
01818 

27261 
-27283 
-27306 

01873 
001874 
201875 
01876 

8.28621 
28644 
-28666 
28689 

01933 
001934 
01935 
201936 

201985 
201986 
201987 
01988 

201989 
01990 
201991 

_ 01992 
-01993 
201994 
201995 
201997 | 

8.24567 01761 | 8.25971 001818 | 8.27352 

22h 59m 

01877 8.28711 01937 1'8.30049 

29h 

201998 

55m 

RRR RR RR RR 

eleaon Seeclecese er caee 



TABLE 34. [Page 269 

Haversines. 

1h 5m 16° 15 1h 6m 16° 30/ Lh 7m 16° 45/ 1h 8m 17° 0 Lh 9m 17° 15/ 

Log. Havy.| Nat. Hav.} Log. Hav.| Nat. Hav.] Log. Hav.) Nat. Hav. Log. Hav.| Nat. Hay.] Log. Hav.| Nat. Hay, 

8.30049 | .01998} 8.31366 | .02059] 8.32663 | .02121] 8.33940] 02185) 8.35199 | .02249] 
‘30071 | .01999] .31388] .02060] .32684| .021224 .33962| .02186] .35220| .02250 
30093 | .02000] .31410| .02061] .32706| .02124] .33983| .02187| .35241] 02251} 
30115 | .02001} .31431| .02062] .32727| .02125| .34004| .02188} .35261) .02252 | . 

8.30137 | .02002 | 8.31453 | .02063] 8.32749 | .021261 8.34025 | .02189 | 8.35282 | .02253 | 
30159 | .02003] .31475| 02064] .32770| .02127] .34046| .02190]| .35303| .02254 
(30182 | .02004] .31497| .02065| .32792| .02128| .34067| .02191] .35324] .02255 | 
30204 | .02005} .31518| .02066] .32813| .02129} .34088| .oz192] .35345| .02257 | 

8.30226 | .02006] 8.31540 | .02067| 8.92834 | .02130| 8.34109 | .02193 | 8.35365 | .02258 | 
130248 | 02007] .31562| .02068] .32856| .02131] .34130| .02194] .35386| .02259 
:30270| .02008} .31584| .02069) .32877| .02132] .34152| .02195] .35407| .02260 
30292 | .02009] 31605} .02070] .32899| .02133] .34173| .02196] .35428| .02261 | 

8.30314 | .02010| 8.31627 | .02071] 8.32920 | .02134] 8.34194 | .02198 | 8.35449 | .02262 | 
30336 | 02011] .31649| .02072] .32941| .02135] .34215| .02199] .35469| .62263 
30358 | .02012] .31670| .02074] .32963| .02136] .34236| .02200] .35490| .02264 | 
30380 | .02013] .31692] .02075] .32984| .02137] .34257| .02201| .35511| .02265 | 

8.30402 | .02014] 8.31714 | .02076 | 8.33006 | .02138} 8.34278 | .02202 1 8.35532 | .02266 
30424 | .02015| .31735| .02077] .33027| .02139] .34299| .02203] .35552| .02267 | 
30446 | .02016] .31757| .02078] .33048| .02140] .34320| .02204] .35573| .02268 
30468 | .02017]| .31779| .02079] .33070| 02141) .34341| .02205} .35594| .02270 

8.30490 | .02018} 8.31800 | .02080| 8.33091 | .02142] 8.34362 | .02206| 8.35614| .02271 
30512] 02019] .31822| .02081] .33112| .02143] .34383| .02207] .35635| .02272 | 
130534 | .02020] .31844| .02082] .33134| .02145] .34404| .02208] .35656| .02273| 
30556 | .02021] .31865| .02083] .33155| .02146] .34425| .02209] .35677 | .02274] 37. 

8.30578 | .02022| 8.31887 | .02084] 8.33176 | .02147 | 8.34446 | .02210| 8.35697 | .02275 
30600 | .02023} .31909] .02085] .33198| .02148] .34467| .02211] .35718| .02276 
30622 | .02024] .31930| .02086] .33219| .02149| .34488| .02212] .35739| .02277 
130644 | .02025] .31952| .02087] .33240| .02150] .34509| 02214] .35759| .02278 

8.30666 | .02026 | 8.31974 | .02088] 8.33262 | .02151 | 8.34530 | .02215 | 8.35780 | .02279 | 
.30688 | .02027] .31995| .02089] .33283| .02152] .34551| .02216] .35801| .02280 
:30710} .02028} .32017| .02090} .33304| .02153] .34572| .02217] .35821| .02281 
30732 | .02029} .32039| .02091} .33325| .62154] .34593] .02218] .35842| .02283 

8.30754 | .02030 | 8.32060 | .02092| 8.33347 | .02155 | 8.34614 | .02219| 8.35803 | .02284 
30776 | .02031] .32082| .02093] .33368| .02156] .34635| .02220] .35883| .02285 
30798} .02082} .32103] .02094} .33389| .02157] .34656| .02221] .35904| .02286 
-30820{ .02083} .32125| .02095] .33411| .02158] .34677| .02222] .35925| .02287 | 

8.30842 | .02084 | 8.32147 | .02096 | 8.33432 | .02159 | 8.34698 | .02223 | 8.35945 | .02288 | 
30863 | .02035/ .32168| .02097] .33453| .02160} .34719| .02224] .35966| .02289} 
30885 | .02036] .32190| .02098] .33474| .02161] .34740| .02225} .35987| .02290] 
30907 | .02037} .32211| .02099] .33496| .02162] .34761| .02226} .36007| .02291 

8.30929 | .02038 | 8.32233 | .02101] 8.33517 | .02164} 8.34782 | .02227| 8.36028 | .02292 
.30951| 02039] .32254] .02102] .33538| .02165| .34803| .02229] .36048| .02293) 
30973 | .02040] .32276| .02103) .33559| .02166} .34823] .02230] .36069| .02295 
30995 | .02042] .32297| .02104] .33580| .02167] .34844] .02231] .36090| .02296 

8.31017 | .02043 | 8.32319 | .02105 | 8.33602 | .02168] 8.34865 | .02232| 8.30110 | .02297 
31039 | .02044] .32341| .02106] .33623| .02169] .34886] .02233] .36131| .02298] 
31060 | .020454 .32362| .02107! .33644| .021701; .34907| .02234] .36151| .02299 
31082 | .02046] .32384| .02108] .33665| .02171} 34923] .02235} .36172| .02300 

8.31104 | .02047 | 8.32405 | .02109 | 8.33686 | .02172 | 8.34949 | .02236| 8.36193 | .02301 
31126 | .02048] .32427| .02110] .33708| .02173] .34970| .02237] .36213| .02302 
31148] 02049] .32448| .02411] .33729| .02174] .34991| .02238] .36234| .02303] 
31170} .02050} .32470| .02112] .33750| .02175] .35011| .02239) .36254| .02304 

8.31192 | .02051 | 8.32491 | .02413| 8.33771 | .02176 | 8.35032 | .02240 | 8.36275 | .02305 | 
31213} .02052] .32513| .02114| .33792| .02177] .35053| .02241) .36295| .02307 
31235 | .02053] .32534| .02115] .33814| .02178]| .35074| .02243] .36316| .02308} 
31257 | .02054} .32556| .02116] .33835| .02179] .35095| .022441 .36337] .02309| 

8.31279 | .02055 | 8.32577 | .02117] 8.33856 | .02181} 8.35116 | .02245| 8.36357 | .02310) 
31301 | .02056] .32599| .02118| .33877} .02182} .35137| .02246] .36378| .02311 
31322 | .02057} .32620| .02119] .33898] .02183] .35157| .02247] .36398| .02312 
31344 | 02058} .32642| .02120] .33919| .02184] .35178| .02248] .36419| .02313 

8.31366 | .02059 | 8.32663 | .02121 | 8.33940 8.35199 | .02249 | 8.36439 | .02314} 

+ 

Sead 

= 

VAG 

22h 54m 22h 53m 22h 51m 22h 50m 



Page 270] TABLE 34. 
Haversines. 

} 74 70” 17° 30” 

Log. Hav.| Nat. Hav, 

1h 11 17° 45/ 1h 12m 18° 0’ 

Log. Hav.} Nat. Hav 

1h 13m 18° 15’ 

Log. Hav. Nat. Hav, 

8.36439 | 02314 
36460 | 02315 
36480 | 02316 
-36501 | .02317 

8.37662 
37682 
37702 
«31122 

8.38867 | .02447 
38886 | 02448 
-38906 | 02449 
-38926 | 02451 

8.40055 
40074 
40094 
40114 

202515 
002516 
02517 
02548 

Ih 14m 18° 30 

Log. Hav.| Nat. Hav} 

$.41226 
41246 
41265 
41284 

02584 
02585 
02586 
002587 | 

Ld + 

NAN [SMES | @ 

+ 

LOD ROSS 

ci) 
: 

} 8.36521 | .02319 
-36542 | 02820 
36062 | 02821 
36083 | 02822 

8.37742 
37763 
37783 
-37803 

8.38946 | .02452 
-38966 | 02453 
38986 | 02454 | 
39006 | .02455 | 

8.40133 
40153 
40172 
40192 

02520 
02521 
202522 
02528 

8.41304 
41323 
41343 
41362 

02590 
02591 
202592 

8.36603 | 02823 
36624 | 02824 
36644 | 02825 
-36665 | 02326 

8.37823 
37843 
-37864 
37884 

8.39026 | .02456 
-39046 | 02457 
-39066 | 02458 | 
39086 | .02460 

8.40212 
40231 
40251 
40271 

02524 
202525 
002526 
202528 

8.41381 
41401 
41420 
41439 

02393 
002594 
202595 
202597 

202588 | 

} 9.36685 | 02327 
-06706 | 02328 
36726 | 02529 
36746 | 02331 

8.37904 
31924 
37944 
37964 

02394 
2023595 
002396 
02397 

8.39105 | 02461 
39125 | 02462 
39145 | 202463 } 
-39165 | 02464 | 

8.40290 
40310 
40329 
40349 

202529 
02580 
002551 
02582 

8.41459 
41478 
41497 
41517 

292598 
02599 

62601 
202600 | 

8.36767 | 023382 
-36787 | 02333 
-36808 | 02334 
36828 | 02335 

8.37985 
38005 
38025 
38045 

202898 
202399 
02400 
02401 

8.39185 | .02465 
-39205 | .02466 
39225 | 02467 | 
-39245 | 02469 

8.40369 
40388 
40408 
40427 

202533 
02534 
202536 
02537 

8.41536 
41555 
41575 
41594 

02602 
02603 
202605 
02606 

8.36849 | 202336 
} .36869 |} .02337 

-36889 | 02338 
36910 | .02339 

8.38065 
-38085 
38105 
38126 

202402 
202404 
202405 
002406 

8.39264 | 02470 
39284 | 02471 | 
39304 | 02472 
39324 | 02473 | 

| 8.40447 
40467 
40486 
40506 

202538 
202539 
202540 
202541 

8.41613 
41632 
41652 
41671 

02608 
202609 
02610 

8.36930 | 02340 
36951} 02342 
.36971 | 02343 
-36991 | 02344 

8.38146 
38166 
38186 
38206 

202407 
02408 
202409 
02410 

8.39344 | 02474 | 
-39364 | 02475 
-39384 | 02476 | 
39403 | 02478 

8.40525 
40545 
40564. 
40584 

002542 
202544 
202545 
202546 

8.41690 
41710 
41729 
41748 

202612 
02613 
02614 
002615 

02607 | 

8.37012 | 02845 
37032 | 02846 
37053 | 02347 
-37073 | 02845 

8.38226 
38246 
38266 
38286 

02411 
002412 
02414 
02415 

8.39423 | 02479 
-39443 | .02480 
39463 | 02481 f 
-39482 | 02482 | 

8.40603 
40623, 
40642 
40662 

002547 
2548 
002549 
02550 

8.41767 
1787 
41806 
41825 

02616 

02620 

02617 | 
02619 | 

8.37093 | 02849 
7114] 02350 
37134} 02351 
37154 | 02853 

8.38306 
38326 
-38346 
38367 

202416 
02417 
202418 
02419 

8.39502 | 02483 | 
39522 | 02484 | 
39542 | 02486 | 
39562 | 02487 | 

8.40681 
40701 
A0721 
40740 

002552 
002553 
002554 
002555 

8.41845 
41864 
41883 
41902 

202621 
02622 

02624 
02623 | 

}8.37175 | 02854 
37195 | 02355 
37215 | 202356 
37236 | 02357 

8.38387 
38407 
38427 
38447 

202420 
002421 
02423 
202424 

8.39581 | 02488 
39601] 02489 
39621] .02490 
-39641 | 02491 

} 8.40760 
40779 
40799 
40818 

202556 
002557 
202559 
202560 

8.41921 
41941 
41960 
41979 

202626 
02627 
02628 

| 8.37256 | 02858 
-37276 | 02359 
-37297 | 02360 
37317 | 02361 

8.38467 
38487 
38507 
38027 

002425 
002426 
002427 
02428 

8.39660 | .02492 | 
-39680 | 02493 f 
39700} 02495 
39720 | 02496 | 

8.40837 
40857 
40876 
40896 

002561 
202562 
202563 
202564 

8.41998 
42018 
42037 
42056 

02630 
02631 

02634 

02629 | 

8.37337 | 02363 
.37308 | 02364 
37378 | 02365 
-37398 | 02366 

8.38547 
.38067 
38087 
-38607 

202429 
202430 
02431 
02433 

8.39739 | 202497 
-39759 | 202498 
39779 | 02499 | 
39799 | 02500 

| 8.40915 
40935 
40954 
40974 

002565 
202567 
02568 
02569 

8.42075 
42095 
42114 
42133 

202637 
62638 

202635 | 
92636 | 

02683 f 

8.37419 | .02367 
-37439 | .02868 
37459 | 02869 
.37479 | 02370 

8.38627 
38647 
38667 
-38687 

002434 
202435 
02436 
02437 

8.39818 | 02501 | 
39838 | 02503 
-39858 | 02504 } 
-39877 |- 02505 

8.40993 
41013 
41032 
41052 

202570 } 
02571 
02572 
02573 

8.42152 
42171 
42190 
42210 

202659 
02641 
202642 
02643 

| 8.37500} 02371 
-37520 | 02372 

} .37040} 02874 
37060 | 02375 

8.38707 
38727 
38747 
38767 

202438 
02439 
02440 
02442 

8.39897 | 02506 
39917 | 02507 | 
39937 | 02508 | 
-39956 | 02509 | 

8.41071 
-41090 
41110 
41129 

202575 
202576 
002577 
02578 | 

8.42229 
42248 
42267 
42286 

02644 
02645 
02646 
02648 | 

18.37581 | 02376 
-37601 | 02377 
37621] 02378 
-37641 | 02379 

8.38787 
38807 
-38827 
38847 

002443 
02444. 
202445 
002446 

8.39976 | 02510 
-39996 | 02512 } 
40015 | 02515 | 
40035 | 02514 

8.41149 
41168 
A1187 
41207 

202579 
02580 
202582 | 
02583 

8.42305 
42324 
42344 
42363 

002649 

202652 

02650 | 
02651 | 

15’ | 3.37662 | .02380 

| 222 49m 

8.38867 02447 

22h 48m 

8.40055 | .02515 

22h fom 

8.41226 202584 | 

22h 46m 

8.42382 

22h 45m 

002653 o|n 20 con er 200) 00 



TABLE 34. [Page 271 

Haversines. 

| 1h 15m 18° 45/ | zh 16m 19° O/ | 1h 17m 19°15’ | 1h 18m 19° 30’ | 1h 19m 19° 457 | 
} Log. Hav.) Nat. Hav.’ Log. Hav.| Nat. Hav.} Log. Hav.) Nat. Hav.| Log. Hav.) Nat. Hav Log. Hav.| Nat. Hav.} a 

1 8.42382 | 026534 8.43522 | .02724] 8.44647 | .02796} 8.45757 | 02868 | 8.46852 | .02941 
42401 | 02655) 43541 | 02725] 44665) 02799} .45775| 02869} 46871) .62942 
42420] 02656} .48560|] .02726) .44684) 02798] .45794| 02870} .46889 |) .02944 } 
42439 | 02657] .48578 | .02728) .44703| 02799] .45812| 02871} .46907| .02945 | 

8.42458 | .02658} 8.43597 | .02729] 8.44721 | .02800} 8.45830 | 02875] 8.46925 | .02946 
j «4: 02659} .43616| .02730} .44740| .02802] .45849| .02874} .46943| .02947 

02661} .48635] .O2731} .44758| 02803] .45867| 02875} .46961| .02949 
202662 | .43654| .02732] .44777| 02804] .45885| .02876} .46979 | .02950 | 
002663 | 8.43673 | .0273418.44796 | 02805 | 8.45904 | 02878 } 8.46998 | 02951 | 
02664} .43692] 02935] .44814|] .02806] .45922} 02879} .47016) .02952 
02665 | .48710| 02736} .44833 | .02808] .45940] 02880] .47034| 02954 
02666} .43729] 02737} .44851) 02809] .45959 | 62881} .47052 | .02955 
002668 | 8.43748 | 02788} 8.44870 | 02810} 8.45977 | .02883} 8.47070} .02956 | 
002669} 43767) 62739] .44889} 02811] .45995| 02884) .47088| .02957 
002670} .43786| 02741} .44907| 02812} .46014| .02885] .47106| .02958 | 
202671] .43805| 02742] .44926) 02814} .46052 | .02886} .47124] .02960 
02672 | 8.43823 | 02743] 8.44944 | 02815} 8.46050 | .02887 } 8.47142] .02961 
002673] .43842| 02744] 44963] 02816} .46069| 02889) .47160} .02962 
02675 | .43861| 02745] .44981] .O2817} .46087| 02890} .47178| .02963 } 
002676} .43880| 027471 .45000] .02818} .46105| 02891} .47197} .02965 F 

1 8.42764 | .02677 | 8.43899 | .02748} 8.45018 | 02820) 8.46124 .02892]8.47215| 02966 
42783 | 02678} .438917] 02749} .45037| 02821] .46142) .02893] .47233) .02967 
42802 | 02679] .43936] 027504 .45055| .02822] .46160| .02895] .47251) 02968 

} .42821| 02680} .438955| 02751} .45074] .02823) .46179| 02896} .47269) .02970 | 
| 8.42840 | 02682] 8.43974 | .02753 1 8.45093 | .02824} 8.46197 | .02897 | 8.47287 | 02971 | 

42859 | 02683] .43992] 027549 .45111] 028261 46215) .02898} .47305] 62972 
42878 | 02684} .44011) 02755} .45130} .02827} .46233| .02900} .47323| .02973 

} 42897 | 02685] .44030] 02756] .45148 | .02828} 46252) .02901} .47341) .02974 | 
| 8.42916 | .02686 } 8.44049 | 02757 | 8.45167 | .02829] 8.46270 | 02902) 8.47359 | 02976 | 

42935 | 02688} .44067] 02759} .45185| .02830} .46288| .02903) .47377) .02977 
42954 | 02689} .44086| 02760} .45204] 02832] .46306] .02904}) .47395| .02978 | 
42973 | 02690} .44105| 02761} .45222| 04833] .46325| 02906) .47413| .02979 

002691 | 8.44124 | 02762] 8.45241] .02834]) 8.46343 | .02907} 8.47431 | 02981 
002692 | .44142| 02763} .45259| .02835] .46361| .02908] .47449| 02982 
02693 1.44161} 02764) .45278| 02836] .46379| 02909] .47467] .02983 | 
02695] .44180} 02766 .45296| 028388} .46398 | 02911} .47485] 02984} 
092696 | 8.44199 | .02767 1 8.45315] .0283918.46416 | .02912} 8.47503 | .02986 
002697 | .44217] 02768} .45333} .02840] .46434] .02913} .47521| .62987 
02698 | .44236 | .02769} .45352| 02841} .46452| .02914} .47539| .62988 
02699 | .44255| 02771} .45370) 02842) 46471] .02915} .47557 | 02989 
02700 | 8.44273 | 002772} 8.45388 | 028441 8.46489 | .02917 1 8.47575 | .02991 | 
02702 | .44292 | 02773] .45407} 02845) 46507] .02918} .47593| 02992) 
002703) 44311) 02774) .45425) 02846] 46525) 02919] 47611) .029935 

} 43200 | 02704) .44330| 02775) .45444| .02847] .46544| .029201 .47629| .02994; 
8.43219 | .02705 | 8.44348 | .02776 | 8.45462 | .02849} 8.46562 | .02922] 8.47647 | .02996 

43238 | 02706} .44367| 02778} .45481| .02850] .46580| .02923] .47665) .02997 | 
43257 | O2708_ .44386] 02779) .45499| 02851) .46598| .029244% .47683| .02998) 
43276 | 02709] .44404| .02780] .45518| 02852} .46616 | .62925 | 02939 | 

} 8.43295 | 027901 8.44423 | .02781 [8.45536 | 02853 | 8.46634 | .02926 4 8.47719 
B .43314| 02711] .44442|) .027821 .45554| .02855} .46653) .02928] .47737 

43333 | 02712) .44460} .O2784] .45573| 02856) 46671) 02929} .47755 
} .48352 | O2713] .44479 | 02785] 45591 | 02857} .46689 | .02980 
f 8.43371 | .02715 } 8.44498 | .02786 8.45610 | .02858 | 8.46707 | 02931 } 
 .43390| 027964 .44516| 02787} .45628| .02859] .46725)| 02933 

43409 | 02717 .44535| O278S} .45646] 02861} .46744] .62934 | 
43427 | O27I8 | .44554 | 02790] .45665| .02862] .46762| 62935] . -05009 

8.43446 | .@2719] 8.44572 | .02791 | 8.45683 | .02863 | 8.46780 | .62936] 8. 203010 | 
43465 | O2720} 144591 | 027921 .45702| 02864) .46798| 02938] . 03012 
43484! 02722] .44610| 02793} .45720| 02866} .46816| .02939] . 05018 | 
43503 | O2723 i .44628 | 027949 45738 | 02867} .46834 | .02340) .47916| 03014 

8.43522 | .02724% 8.44647 | .02796)8.45757 | 02868 | 8.46852 H 03015 | 

22h 44m 22h 43m 29h 42m 22h him | gertom | 

VIA SONS 



+ 

ih 20m 20° WY 

8.47934 
f .47952 

47970 
47988 

293015 | 8.49002 
003017 | .49020 
203018 | .49037 
003019 | .49055 

Ih 21m 20° 15’ 

Log. Hav.] Nat. Hav.} Log. Hav.| Nat. Hav.) Log. Hay.) Nat. Hay.} Log. Hay.| Nat. Hav.} Log. Hav 

203090 | 8.50056 

TABLE 34. 
Haversines. 

203082 | .50074 
003093} .50091 
293094 | .50109 

zh 22m 20° 30/ 1h 23m 20° 45/ jh 24m 20° 
Nat. Hav, 

-03166 | 8.51098 
003268 f 51115 
003169 } 51132 
203170 | .51150 

03243 | 8.52127 
003245 | .52144 
003246 | .52161 
003247 | 52178 

03321 
003322 
003324 
203325 

V } 8.48006 
48024 
48041 
48059 

293020 | 8.49073 
03022 | .49090 
003023} .49108 
030247 .49126 

293095 | 8.50126 
203097 | .50144 
203098 | 50161 
203099 | .50179 

eOSL71 | 8.51167 
0081793 | .51184 
oOSi74 | 51201 
293175 | .51219 

003248 | 8.52195 
203250} .52212 
003251] 52229 
003252 | .52246 

3526 
03328 
203329 
203380 

| 8.48077 
i .48095 

48113 
A831 

093025 | 8.49143 
003027 | .49161 
003028 | .49179 
293029 | .49196 

03101 | 8.50196 
203102 | .50214 
003103} 50231 
203104 f 50248 

003177 8.51236 
eO5178 f .51253 
eOSL79 | .51270 
293180 | .51287 

003254 | 8.52263 
005255 | .52280 
003256 | 52297 
203257 | 52314 

203331 
03583 
03384 
2930385 

| 8.48149 
48167 
48184 
48202 

03030 | 8.49214 
005032 | .49232 
203033} .49249 
03034 1.49267 

203106 | 8.50266 
005107 j  .50283 
203108 f .50301 
203169 | .50318 

83182 | 8.51305 
003183 |} .51322 
03184} .51339 
-OS186 } 51356 

203259 | 8.52331 
203260} .52348 
003261} 52365 
203263 | .52382 

203337 
203338 
203339 
03541 

8.48220 
4823 
48256 
48274 

203035 | 8.49284 
203037 | .49302 
03088 | .49320 
205039 | .49337 

| 8.48292 
48309 
48327 
48345 

03040 7 8.49355 
203042 | .49373 
203043 || .49390 
203044 | .49408 

oO3111 | 8.50335 
eOS112 | 50353 
003123 f .50370 
oO3114 | .50388 

203187 | 8.51374 
03188 | 51391 
03189 | .51408 
03194} 51425 

005264 | 8.52399 
203265} 52416 
093266 | .52433 
203268 | .52450 

03342 
203343 
203344 
03346 

003116 | 8.50405 
eO3117 | .50422 
003118 } .50440 
eO5119 | 50457 

203192 | 8.51442 
003193} .51459 
2035194] 51477 
203196 | .51494 

203269 | 8.52467 
203270] .52484 
03272 | .52501 
203273 | .52518 

03347 
003348 
205350 
203351 

i 1 8.48363 
48381 
48399 
48416 

203045 | 8.49425 
205047 | .49443 
003048 | .49461 
203049 | .49478 

203121 | 8.50475 
005122 | .50492 
003123} .50509 
203125 | .50527 

03193 | 8.51511 
05198 | 51528 
003200} .51545 
OS200 | 51562 

03274 | 8.52535 
205275 | 52552 
003277 | .52569 
203278 | .52585 

203352 
203354 
203355 
03356 

| 8.48434 
} .48452 

48470 
48488 

203050 | 8.49496 
203052 | .49513 
203053 | .49531 
203054] .49548 

| 8.48505 
48523 
48541 
48559 

003126 | 8.50544 
003127 | .50561 
003128 | .50579 
208130 | .50596 

63202 4 8.51580 
003204 | 51597 
008205 | .51614 
208206 9.51631 

03279 | 8.52602 
203281} .52619 
203282 | .52636 
203283 | .52653 

03055 8.49566 | .03131 } 8.50614 
203057 | .49584 
203058 | .49601 
203059 | .49619 

8.48576 
48594 
48612 
48630 

203060 | 8.49636 
03062 | .49654 
203063 | .49671 
-03064 ] .49689 

003132 | .50631 
003133 7.50648 
203135} .50666 

203207 | 8.51648 
203209 | .51665 
203210} 51682 
03211} 51700 

208285 | 8.52670 
203286 | .52687 
003287 | .52704 
08288 | .52721 

203358 
202399 
203360 
203361 
203363 
03364 
203365 
203367 

203136 | 8.50683 
205187 | .50700 
003138 | .50718 
03140} .50735 

205212 | 8.51717 
0032147 .51734 
208215 } 51751 
203216 | .51768 

203290 | 8.52738 
203291} 52755 
203292 | .52772 
205294 | .52789 

203368 
03369 
003371 
03372 

8.48648 
| .48665 

48683 
48701 

1 8.48719 
48736 
48754 
A8772 

203065 | 8.49706 
03067 | .49724 
03068 | .49742 
203069 | .49759 

203141 | 8.50752 
203142 | .50770 
03144 | .50787 
03145] .50804 

203070 | 8.49777 
203072 | .49794 
203073} .49812 
203074 4 49829 

203146 | 8.50821 
203147 | .50839 
03149 | .50856 
03150} .50873 

003218 | 8.51785 
203219 | .51802 
003220} .51819 
03221} .51836 

203295 | 8.52806 
93296 | .52822 
203298 | .52839 
208299 | .52856 

203373 
003375 
93376 
203377 

003223 | 8.51854 
203224} 51871 
003225} .51888 
003227 | .51905 

03300 | 8.52873 
003301 | .52890 
203303 | .52907 
003304} .52924 

} 8.48789 
-48807 
48825 
48843 

203075 | 8.49847 
03077 | .49864 
203078 | .49882 
203079 | .49899 

203151 | 8.50891 
203152 | .50908 
203154 .50925 
203155 | .59943 

203228 | 8.51922 
203229 | .51939 
203280] 51956 
203232 .51973 

203305 | 8.52941 
203307 | .52958 
203308 | .52974 
203309 | .52991 

8.48860 
48878 
48896 
48914 

203080 | 8.49917 
203082 | .49934 
205683} .49952 
203084} .49969 

203156 | 8.50960 
203157 | .50977 
003159 | .50994 
-03160 f .51012 

203233 | 8.51990 
203254} .52007 
203236] .52024 
203237} .52041 

033811 | 8.53008 
03312} .53025 
003318 | .53042 
203314 7.53059 

203379 
203380 
03381 
203382 
203384 
205385 
203386 
203388 
93389 
03390 
203392 
03393 

13.48931 
‘48949 
48967 

| 148984 

203085 | 8.49987 
03087} .50004 
203088} .50022 
-03089 f .50039 

-03161 | 8.51029 
-03163 } .51046 
03164} .51063 
03165} .51081 

203238 | 8.52058 
003239} .52076 
005241 f 52093 
203242} 52110 

203316 | 8.53076 
003817 | .53092 
03818 | 53109 
203320 4.53126 

8.49002 203090 | 8.50056 

22h ggm 

03166 | 8.51098 203321 | 8.53143 

203394 
03396 
203397 
203398 
03400 

22h g5m 



TABLE 34. [Page 273 

Haversines. 

1h 25m 21° 15/ | 1h 26m 21° 30’ | 1h 27m 21° 45/ | 1h 238M 22°C/ | 1h 29m 22° 15/ 

Log. Hav.) Nat. Hav.} Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav.) Log. Hav.) Nat. Hav.} Log. Hav.) Nat. Hav, 

8.53143 | .03400} 8.54147 | .03479] 8.55139 | .03560} 8.56120 | .03641] 8.57089 | .03723 
53160] 08401} .54164| .03480} .55156) .03561} 56136] .03642] .57105| .03724 
.53177 | 203402} .54180| .03482] 55172) 03562} .56152) 03644) 57121] .03726 
53193 | 08404} .54197 | .08483} .55189| 03564) .56169| 08645] .57137| .03727 

8.53210 | .03405 | 8.54214 | .03484] 8.55205 | .03565] 8.56185 | .03646 } 8.57153 | .03728 
53227 | .03406} .54230] .03486} .55221| .03566} .56201| .03648]} .57169| .03730 
53244 | 08408] .54247] 03487] 55238) .03568] .56217| .03649} .57185) .03731 
53261} .03409 | .04263 | .03488} .55254) 03569] 56233 | .03650} 57201 | 03733} 53 

8.53277 | 08410} 8.54280 | .03490] 8.55271 | 03570} 8.56250 | .0365218.57217 | 03734 
53294 | 03411] .54297| .03491] .55287] 0357241 .56266| .03653} .57233 | .03735 
53311 | 03413) .54313 | 03492} .55303 | .03573} .56282 | .03654} .57250| .03737 
53328 | 03424] .54330} 03494} .55320| 03574) .56298| .03656] .57266| .03738 

8.53345 | 03415 | 8.54346 | .03495 | 8.55336 | 203576] 8.56315 | .03657 8.57282 | .03740 
53361 | 08417} .54363] 03496] .55353} 03577} .56331 | .03659] .57298| .03741 
.53378 | 03418} .54380| .03498} .55369| .03578} .56347| .03660] .57314| .03742 
53395 | 203419} .54396 | .03499} .55385 | .03580} .56363 | .03661} .57330| .03744 

8.53412 | .03421] 8.54413 | .035009 8.55402 | .03581] 8.56379 | .03663) 8.57346 | .03745 
53429 | .03422] .54429) .03502] .55418|) .03582} .56396| .03664] .57362| .03746 
53445 | .03423} .54446) 08503} .55435) .03584} .56412|) .08665] .57378| .03748 
53462 | 203425] .54462) .03504} .55451| .03585] 56428) .03667) .57394| .03749 

8.53479 | 03426 | 8.54479 | .03506 | 8.55467 | .03587 | 8.56444 | .0366818.57410 | 03751 
53496 | 03427] .54496| 03507] .55484] 03588] .56460| .03669) .57426] .03752 
53512 | 03429} .54512} 03509} .55500| .03589} .56477| 03671] .57442| .03753 
53529 | 03430] .54529 | .03510) .55516| 03591) .56493| .03672) .57458] 03755 

8.53546 | .03431] 8.54545 | 03511) 8.55533 | .03592 | 8.56509 | .03674 | 8.57474 | .03756 
53563 | 203483} .54562) .03513]} .55549| 03593} .56525| 03675) .57490| .03757 
53580 | .03434] -54578} .03514} .55566] .03595} .56541] .03676] .57506| .03759 
53096 | 03435} .54595 | .03515} .55582 | .03596} .56557 | 03678) .57522| .03760 

8.53613 | .03487 | 8.54612 | 08517 8.55598 | .03597 | 8.56574 | .03679 | 8.57538 | 03762 
53630 | .03488 | .54628) .03518} .55615| .03599} .56590| .03680) .57554] .03763 
53646 | .03439} -54645] .03519] .55631} .03600} .56606} .03682] .57570) .03764 
-53663 | 03441} .54661} .03521] .55647} .03601} .56622) .03683} .57585| .03766 

8.53680 | .03442 | 8.54678 | .03522 | 8.55664 | .03603 ] 8.56638 | .03685]8.57601 | .03767 
53697 | 203443] .54694} .03523] .55680} .03604] .56654] .03686] .57617| .03769 
53713 | 03445] .54711} 03525) .55696} .03605] .56670| .03687} .57633| .03770 
53730 | 03446) .54727| .03526) .55713| .03607] .56687} .03689] .57649| 03771 

8.53747 | .03447 | 8.54744 | .03527] 8.55729 | .03608 | 8.56703 | 03680] 8.57665 | .03773 
.53764 | 203449} .54760} .03529] .55745} .03610] .56719} .03691] .57681| 03774 
53780 | 03450] .54777| 03530) .55762| .0361L] .56735| .03693} .57697| .03775 
-53797 | 03451} .54793 | .03531} .55778 | 03612] .56751| 03694} .57713| .03777 

8.53814 | .03453 | 8.54810} .03533 | 8.55794 | .03614 | 8.56767 | .03695 | 8.57729 | .03778 
53830 | 03454] .54826) 03534) .55811| 03615] .56783| .03697] .57745| .03780 
-53847 | 03455} .54843 | .03535] .55827| 03616] .56799| .03698]} .57761| .03781 
53864 | .03457] .54859 | 03537} .55843 | 03618] .56816 | .03700} .57777| .03782 

8.53880 | «03458 | 8.54876 | .03538 | 8.55859 | .03619 | 8.56832 | .03701) 8.57793 | .03784 
53897 | 03459} .54892| .03539} .55876| .03620] .56848| 03702} .57809| .03785 
53914 | .03460] .54909| 03541] .55892} .03622] .56864] 03704} .57825| .03787 
-53930 | 03462] .54925} 03542} .55908 | .03623} .56880| .03705] .57841| .03788 

8.53947 | .03463 | 8.54942 | .03543 | 8.55925 | .03624) 8.56896 | .03706] 8.57856 | .03789 
53964 | 034641 .54958] 035451 55941] .036261 .56912| .037081 .57872| .03791 
53980 | .03466) .54975| .03546) .55957| .03627) 56928] 03709} 57888] .03792 
53997 | 08467} .54991 | .03547} .55973 | .03629] .56944] .03711] .57904) .03794 

8.54014 | .03468 | 8.55008 | .03549 | 8.55990 | 03630] 8.56960 | 03712} 8.57920 | .03795 
-54030 | 03470] .55024| .03550} 56006] .03631} 56977] .03713} .57936| .03796 
-04047 | 03471} .55041] 03551} .56022| 03633] .56993} .03715] 57952] .03798 
-54064 | 05472] .55057 | 08553} .56039 | .03634] .57009| .03716} .57968| .03799 

8.54080 | 2034741 8.55073 | .03554] 8.56055 | 03635] 8.57025 | 03717} 8.57984 | .03800 
-04097 | .08475} .55090} .03555) .56071} .03687) .57041| .03719} .58000| .03802 
04114 | 08476 .55106| .03557] .56087| .03688] .57057) .03720}) .58015| .03803 
54130 | 08478] .55123 | .03558} .56104 | .03639] .57073| .03722} .58031) .03805 

8.54147 | .03479] 8.55139 | 03560] 8.56120 | .03641] 8.57089 | .03723 | 8.58047 | .03806 

22h 34m 22h 33m 22h 31m 22h som 

ode con DHA NF Co 

66806°—38——18 



Page 274] TABLE 34. 

Haversines. 

1h 30m 22° 80’ | 1h 31m 22° 45’ Lh 3gm 23° 0’ Lh 83m 23° 15’ | 1h 34m 23° 30’ 

Log. Hay.| Nat. Hav.} Log. Hav.| Nat. Hav} Log. Hav.| Nat. Hav} Log. Hav.| Nat. Hav.{ Log. Hav.| Nat. Hav) 

8.58047] .03806| 8.58994 | .03890] 8.59931 | .03975 |] 8.60857 | .04060] 8.61773 | .04147 
'58063| .03807] .59010| .03891| .59947| .03976] .60873| .04062] .61789| .04148 
"58079 | .03809] .59026| .03893] .59962| .03978] .60888} .04063] .61804| .04150 
"58095 | .03810} .59042| .03894} .59978| .03979] .60903} .04065] .61819| .04151 

8.58111 | .03812 | 8.59057 | .08896 | 8.59993 | .03980] 8.60919 | .04066] 8.61834 | .04153 
°58127 | .03813] .59073| 03897] .60009| .03982] .60934| .04068] .61849| .04154 
"58142 | .03814] .59089| .03898] .60024| .03983] .60949| .04069] .61864| .04156 
"58158 | .03816] .59104| .03960} .60040| .03985] .60965| .04070] .61880| .04157 

8.58174 | .03817 | 8.59120 | .03901| 8.60055 | .03986| 8.60980 | .04072] 8.61895 | .04159 
58190} .03819! .59136| .03903! .60071| .03988] .60995| .04073! .61910| .04160 
58206} .03820] .59151| 03904] .60086| .03989] .61011| .04075] .61925| .04162 
"58222 | .03821] .59167| .03905} .60102| .03990| .61026| .04076} .61940| .04163 

8.58238 | .03823 | 8.59183 | .03907 4 8.60117 | .03992] 8.61041 | .04078| 8.61955 | .04164 
'58253 | .63824] .59198| .03908] .60133| .03993] .61057| .04079] .61971) .04166 
"58269 | .03826] .59214| 03910] .60148| 03995] .61072| .04081] .61986| .04167 
"58285 | .03827 | .59230| .03911] .60164] .03996] .61087| .04082} .62001| .04169 

8.58301 | .03828 | 8.59245 | .03912] 8.60179 | .03998] 8.61103 | .02083] 8.62016 | .04170 
58317 | .03830] .59261| .03914] .60195| .03999| .61118| .04085] .62031| .04172 
58333 | .03831] .59277| .03915] .60210| .04000] .61133| .04086] .62046| 04173 
58348 | .03833] .59292| .03917] .60226] 04002] .61149| .o4088| .62061| .04175 

8.58364 | .03834| 8.59308 | .03918] 8.60241 | .04003] 8.61164 | .04089] 8.62077 | .04176 
58380 | .03835| .59323| .03920] 60256] .04005] .61179| .04091] .62092| .04177 
58396 | .03837] .59339| .03921] .60272| .04006] .61194| .04092] .62107| .04179 
58412] .03838] .59355| .03922] .60287| .04007] .61210| 04094} .62122| .04180 

8.58427 | .03839 | 8.59370 | .03924] 8.60303 | .04009] 8.61225 | .04095| 8.62137 | .04182 
58443] .03841] .59386| .03925] .60318| .04010] .61240| .04096] .62152| .04183 
58459] .03842] .59402| .03927] .60334] .04012] .61256| .04098] .62167] .04185 
58475 | 08844] .59417| .03928] .60349| .04013] .61271| .04099] .62182| .04186 

8.58491 | .03845 | 8.59433 | .08929| 8.60365 | .04015] 8.61286 | .04101| 8.62197 | .04188 
58506 | .03846] .59448| .03931] .60380] .04016] .61301| .04102] .62213| .04189 
'58522 | .03848] -59464| .03932] .60396| .04017] .61317| .04104] .62228| .04191 
"58538 | .03849] .59480| 03934] .60411] .04019] .61332| .04105} .62243| .04192 

8.58554 | .03851 | 8.59495 | .03935 | 8.60426 | .04020| 8.61347 | .04106| 8.62258 | .04194 
58570] .03852] .59511| .03936] .60442] .04022] .61362| .04108] .62273| .04195 
‘58585 | .08853| .59527| .08938] .60457] .04023] .61378| .04109] .62288| .04196 
58601] .03855] .59542} .03939] .60473| .04025] .61393| .04111] .62303| .04198 

8.58617 | 03856] 8.59558 | .03941) 8.60488 | .04026] 8.61408 | .04112] 8.62318 | .04199 
58633 | .03858| .59573| .03942] .60504| .04027], .61423| 04114] .62333| .04201 
58648 | .03859] .59589| .03944] .60519| .04029]| .61439| .04115] .62348| .04202 
"58664 | .03860] .59604| .03945] .60534| .04030] .61454| .04117] .62363| .04204 

8.58680 | .03862 | 8.59620 | .03946] 8.60550 | .04032| 8.61469 | .04118] 8.62379 | .04205 
"58696 | .03863} .59636| .03948] .60565| .04033] .61484| .04119] .62394| .04207 
‘58711 | .03865] .59651| .03949] .60581| .04035| .61500| .04121] .62409| .042¢8 
"58727 | .03866] .59667| .03951) .60596| .04036] .61515| .04122] .62424| .04210 

8.58743 | .03867 | 8.59682 | .03952| 8.60611 | .04038| 8.61530 | .04124] 8.62439, .04211 
"58759 | .03869] .59698| .03953] .60627| .04039] .61545| .04125] .62454| .04212 
‘58774 | .03870] .59714| 03955] .60642| .04040] .G1561| .04127] .62469| .04214 
"58790 | .08872] .59729| .03956] .60658| .04042] .61576| .04128] .62484| .04215 

8.58806 | 03873 | 8.59745 | .03958 | 8.60673 8.61591 | .04130| 8.62499 | .04217 
‘58822 | .03875] .59760| .03959] .60688 ‘61606 | .04131] .62514| .04218 
‘58837 | .03876} .59776| .03961] .60704 ‘61621 | .04133} -62529| .04220 
58853 | .03877] .59791] .03962] .60719 ‘61637 | .04134] -.62544| .04221 

8.58869 | .03879 | 8.59807 | .03963 | 8.60734 8.61652 | .04135 | 8.62559 | .04228 
‘58885 | .08880] .59822] .03965] .60750 161667 | .04137] .62574| .04224 
58900 | 03882] .59838| .03966| .60765 | | 161682 | .04138] .62589 | .04226 
‘58916 | .03883] .59853| .03968] .60781 | - 161697 | .04140] .62604| .04227 

14’ | 8.58932 | .03884| 8.59869 | .03969 | 8.60796 8.61713 | .04141| 8.62619 | .04229 
57 (58947 | .03886] .59885| .03971] .60811 (61728 | .04143] .62634| .04230 
58 58963 | .03887} .59900| .03972] .60827 (61743 | .04144] .62649| .04232 
59 58979 | .03889} .59916| .03973] .60842| .04059] .61758| .04146] .62664| .04233 

E 157)'8.58094 | £03800] 8.59931 | .03975 8.60857 | .0£060] 8.61773 | 04147] 8.62680 | .04234 ane &1 S93 ~2 Co 

22h 29m 2eh 22h gym 2gh 26m 
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Haversines. 
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na Log. Hav 

1h 35m 23° 46! 

.| Nat. Hav, Log. Hav. 

Lh 36m 24° 0” 

Nat. Hav, 

Lh 37m 24° 15/ Lh 38m 24° 30/ Lh 39m 24° 457 

Log. Hav.) Nat. Hav.} Log. Hav.|Nat. Hav.}Log. Hav. |Nat. Hav. 

8.62680 
62695 
-62710 
62725 

8.63576 
63591 
63606 
63620 

04323 
004324 
04326 
04527 

8.64463 
64477 
-64492 
64507 

004412 | 8.65340 
004413} .65355 
204415 | .65369 
204416} .65384 

04502 
04503 
004505 
04506 

8.66208 | 04593 
66223 | 04594 
.66237 | 04596 
-66251 | 04597 

+ 

+ 

nO NAIA W*RDS me 

= 
N 8.62740 

62755 
62770 
62785 

8.63635 
63650 
63665 
63680 

04529 
204530 
04332 
04383 

8.64521 
64536 
-64551 
64565 

204418 || 8.65398 
004419} .65413 
004421} .65427 
04422) 165442 

04508 
04509 
004511 
04512 

8.66266 | 04599 
66280 | 04600 
-66295 | 04602 
-66309 | 04604 

cw) 
S 8.62800 

62815 
62830 
62845 

8.63695 
63709 
63724 
-.63739 

04335 
04336 
04338 
204339 

8.64580 
-64595 
64609 
64624 

204424 | 8.65456 
004425) .65471 
004427} 65485 
204428} .65500 

204514 
004516 
204517 
04519 

8.66323 | 04605 
-66338 | .04607 
-66352 | 04608 
.66366 | .04610 

8.62860 
62875 
62890 
62904 

8.63754 
63769 
63784 
-63798 

04340 
04542 
004343 
04345 

8.64639 
-64653 
-64668 
64683 

204430 | 8.65514 
204431} .65529 
004433 | .65543 
204434) .65558 

04520 
004522 
204523 
04525 

8.66381 | 04611 
66395 | 04613 
.66409 | 04614 
.66424 | .04616 

8.62919 
62934 
62949 
62964 

.04258 
04259 
04261 
04262 

8.63813 
63828 
63843 
63858 

004346 
04348 
04349 
004351 

8.64697 
-64712 
64727 
64741 

04436 || 8.65572 
204437 | .65587 
04439 | .65601 
2044409 .65616 

204526 8.66438 | 04617 
.66453 | .04619 
-66467 | .04620 
.66481 | .04622 

8.62979 
-62994 
-63009 
63024 

04264 
204265 
04267 
04268 

8.63872 
63887 
-63902 
63917 

04352 
04354 
004355 
204357 

8.64756 
64771 
-64785 
64800 

204442 | 8.65630 
004443 .65645 
004445 | .65659 
204446} .65674 

8.66496 | 04623 
66510 | .04625 
-66524 | .04626 
66539 | 04628 

8.63039 
63054 
63069 
63084 

204270 
04271 
004273 
04274 

8.63932 
63946 
63961 
63976 

204358 
04360 
04361 
204363 

8.64815 
-64829 
64844 
-64859 

04448 | 8.65688 
04449} 65703 
204451} .65717 
04452 | .65732 

8.66553 | .04629 
.66567 | 04631 
.66582 | 04633 
66596 | .04654 

8.63099 
63114 
63129 
63144 

004276 
04277 
204278 
04280 

8.63991 
64006 
-64020 
64035 

04364 
04366 
04367 
04369 

8.64873 
-64888 
-64902 
-64917 

04454 | 8.65746 
04455 | .65761 
204457 .65775 
-04458 | .65790 

8.66610 | .04636 
66625 | 04637 
66639 | .04639 
66653 | 04640 

8.63159 
63174 
63189 
63204 

204281 
04283 
04284 
04286 

8.64050 
-64065 
.64079 
64094 

04370 
04372 
04373 
04375 

8.64932 
64946 
64961 
.64976 

04460 | 8.65804 
04461} .65819 
04463 | .65833 
204464} .65848 204555 

8.66668 | .04642 
66682 | .04643 
-66696 | .04645 
.66710 | 04646 

8.63218 
63233 
63248 
63263 

04287 
04289 
04290 
04292 

8.64109 
64124 
64139 
64153 

04376 
04378 
04379 
04381 

8.64990 
-65005 
65019 
65034 

04466 | 8.65862 
204467] .65876 
204469} .65891 
204470} .65905 

204556 
204558 
204559 
204561 

8.66725 | 04648 
-66739 | .04649 
-66753 | 04651 
-66768 | 04652 

8.63278 
-63293 
-63308 
63323 

04293 
04295 
04296 
04298 

8.64168 
-64183 
-64198 
64212 

004382 
204384 
204385 
204387 

8.65049 
-65063 
65078 
-65092 

04472 | 8.65920 
004473} .65934 
2044751 65949 
204476] .65963 

04562 
04564 
204565 
204567 

8.66782 | 04654 
-66796 | .04655 
66811 | 04657 
-66825 | .04659 

8.63338 
63353 
63368 
63382 

204299 
04301 
204302 
204304 

8.64227 
64242 
64257 
64271 

04388 
04390 
204391 
204393 

8.65107 
65122 
65136 
65151 

204478 | 8.65978 
204479 } 65992 
204481] .66006 
204482} .66021 

204569 8.66839 | 04660 
66853 | 04662 
-66868 | 04663 
66882 | 04665 

8.63397 
-63412 
63427 
63442 

204305 
04306 
204308 
204309 

8.64286 
64301 
64315 
-64330 

204394. 
04395 
004597 
04398 

8.65165 
65180 
65194 
-65209 

204484 | 8.66035 
204485 | .66050 
204487] .66064 
204488 | .66079 

8.66896 | .04666 
-66911 | .04668 |. 
-66925 | 04669 }. 
-66939 | 04671 

8.63457 
63472 
63487 
63502 

204311 
04312 
204314 
04315 

8.64345 
64360 
64374 
64389 

-04400 
04401 
04403 
04404 

8.65224 
65238 
65253 
65267 

04490 } 8.66093 
-04491 | .66107 
04493 | .66122 
04494} .66136 

8.669523 | 04672 
-66968 | .04674 
66982 | 04675 
-66996 | .04677 

8.63516 
63531 
63546 
63561 

004317 
204318 
204320 
04321 

8.64404 
64418 
64433, 
64448 

204405 
204407 
04409 
04410 

8.65282 
-65296 
65311 
65325 

04496 | 8.66151 
004497] .66165 
04499} .66179 
204500] .66194 

8.67010 | .04678 
-67025 | .04680 
-67039 | 04682 
67053 | 04683 

8.63576 204323 8.64463 204412 8.65540 

22h 24m 22h 23m 22h 2am 

04502 | 8.66208 004593 

22ah 21m 

8.67067 | .04685 

22h 20m 

La a Le i a ae 

asad Gose Sse See RES 
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Haversines. 

Th 45m 26° 157 Th 46m 26° 30’ Th 47m 26° 45/ 1h 48m 24° W qh 49m 24° 15/ 

Log. Hav.| Nat. Hav.] Log. Hav | Nat. Hav. Log. Hav.| Nat. Hav. Log. Hav.| Nat. Hav. |Log. Hav. | Nat. Hav. 

8.71234 | .05156] 8.72043 | .05253] 8.72844 | .05351] 8.73637 | .05450] 8.74423 | .05549 
"71248 | 05158] .72057| .05255] .72857| 05353) .73650| .05451| .74436| .05551 
“71261| .05160) .72070| .05257] .72871| .05354) .73663| 05453] .74449| .05552 
"71275 | .05161] .72083|' 05258] .72884| .05356] .73677| .05455| .74462| .05554 

8.71289 | .05163 | 8.72097 | .05260 | 8.72897 | .05358| 8.73690 | .05456| 8.74475 | .05556 
°71302 | 05164] .72110] .05261] .72910| .05359| .73703| .05458| .74488| .05557 
°71316| .05166) .72124| .05263] .72924| .05361| .73716| .05460) .74501| .05559 
°71329 | .05168) .72137| .05265| .72937| .05363} .73729| .05461) .74514| .05561 

8.71343 | .05169] 8.72150 | .05266 | 8.72950 | .05364 | 8.73742 | .05463 | 8.74527 | .05562 
71356 | 05171) .72164| .05268] .72963| .05366] .73755| .05464) .74540| .05564 
‘71370 | .05172] .72177| .05270] .72977| .05367| .73769| .05466] .74553| .05566 
‘71383 | 05174] .72191} .05271] .72990| .05369| .73782| 05468) .74566| .05567 

8.71397 | .05176 | 8.72204| .05273 | 8.73003 | .05371| 8.73795 | .05470| 8.74579 | .05569 
‘71410 | 05177] .72217| .05274] .73016| .05372] .73808| .05471] .74592| .05571 
"71424 | 05179} .72231| .05276] .73030| .05374) .73821| .05473] .74605| .05572 
"71437 | .05181) .72244| .05278] .73043| .05376] .73834| .05474] .74618| .05574 

8.71451 | .05182 | 8.72257 | .05279 | 8.73056 | .05377 | 8.73847 | .05476| 8.74631 | .05576 
'71464| .05184] .72271| .05281] .73069| .05379] .73860| .05478| .74644| .05577 
‘71478 | .05185) .72284| .05283] .73083| .05381] .73874| .05479| .74657| .05579 
‘71491 | 05187] .72298| .05284] .73096| .05382] .73887| .05481] .74670| .05581 

8.71505 | .05189 | 8.72311 | .05286 | 8.73109 | .05384] 8.73900 | .05483 8.74683 | .05582 
(71518 | 05190] .72324| .05287] .73122] .05385] .73913| .05484] .74696| .05584 
(71532 | 05192] .72338| .05289]| .73136| .05387] .73926| .05486] .74709| .05586 
(71545 | 05193} .72351] .05291) .73149] .05389] .73929| 05488] .74722| .05587 

8.71559 | .05195 | 8.72364 | .05292 | 8.73162 | .05390 | 8.73952 | .05489 | 8.74735 | .05589 
“71572 | 05197} .72378| .05294] .73175] .05392] .73965| .05491] .74748| .05591 
‘71586 | .05198} .72391| .05296] .73189| .05394] .73978| .05493] .74761| .05593 
71599 | .05200) .72404| .05297] .73202| .05395] .73992| .05494] .74774] .05594]. 

8.71613 | .05201 | 8.72418 | .05299 | 8.73215 | .05397 | 8.74005 | .05496| 8.74787 | .05596 
“71626 | .05203} .72431] .05300) .73228] .05399] .74018| 05498] .74800| .05597 
‘71640 | 05205} .72445| .05302] .73241| .05400] .74031| .05499] .74813| .05599 
°71653 | 05206) .72458| .05304] .73255| .05402] .74044] .05501| .74826] .05601 

8.71667 | .05208 | 8.72471 | .05305 | 8.73268 | .05404 | 8.74057 | .05503 | 8.74839 | .05603 
‘71680 | 05210] .72485| .05307] .73281| .05405] .74070| .05504] .74852] .05604 
'71694| 05211] .72498| .05309] .73294] .05407] .74083| .05506] 74864] .05606 
(71707 | .05213) .72511| .05310] .73308| 054084 .74096| .05508| .74877] .05607 

8.71721 | .05214 | 8.72525 | .05312| 8.73321 | .05410] 8.74109 | .05509 | 8.74890 | .05609 
(71734| .05216} .72538| .05314] .73334] .05412] .74122| .05511| .74903| .05611 
(71748 | .05218] .72551| .05315] .73347| .05413] .74135| .05513]| .74916| .05613 
‘71761 | 05219) .72565| .05317| .73360| .05415] .74149| .05514] .74929] .05614 

8.71774| 05221} 8.72578 | .05318 | 8.73374 | .05417| 8.74162 | .05516] 8.74942 | .05616 
(71788 | 05222) .72591| .05320] .73387| .05418} .74175| .05518] .74955| .05618 
‘71801 | .05224) -72605| .05322] .73400| .05420] .74188] .05519] .74968| .05619 
“71815 | .05226] .72618| .05323] .73413] .05422) .74201| 05521] .74981| .05621 

8.71828 | .05227 | 8.72631 | .05325 | 8.73426 | .05423]8.74214| .05523| 8.74994| .05623 
'71842| 05229] .72644| .05326] .73440| .05425| ‘74227! .05524] .75007| .05624 
“71855 | .05231] .72658| .05328] .73453| .05427| .74240| .05526] .75020| .05626 
‘71869 | .05232] .72671| .05330] .73466| .05428} .74253] .05528] .75033| .05628 

8.71882 | .05234| 8.72684| .05331 | 8.73479 | .05430 | $.74266| .05529 | 8.75046 | .05629 
(71895 | 05235] .72698| .05333] .73492| .05431| .74279| .055314 .75059| .05631 
“71909 | .05237] .72711| .05335! .73505| .05433| .74292| .05533) .75072] .05633 
“71922 | .05239) .72724| .05336| .73519| .05435| .74305| .05534) .75084] .05634 

8.71936 | .05240| 8.72738 | .05338| 8.73532 | .05436| 8.74318 | .05536| 8.75097 | .05636 
“71949 | 05242) .72751| .05340] .73545| .05438| .74331| .05537] 75110] .05638 
"71963 | 05244] .72764| .05341 .73558| .05440) .74344| .05539] .75123] .05639 
(71976 | .05245) .72778| .05343] .73571| .05441) .74357| .05541] .75136| .05641 

8.71989 | .05247 | 8.72791 | .05345 | 8.73584 | .05443|8.74371| .055421 8.75149 | .05643 
72003 | 05248] .72804| .05346) .73598| .05445] .74384| .05544] .75162| .05644 
.72016 | .05250) .72817| .053481 .73611| .05446) .74397| .05546] .75175| .05646 
72030 | .05252) .72831| .05349] .73624| .05448) .74410| .05547] .75188] .05648 

8.72043 | .05253| 8.72844 | .05351 | 8.73637 | .05450| 8.74423 | .05549| 8.75201 | .05649 ° seoslnace oS 

22h 4m 22h 13m 22h 12m 22h 11m 22h 10m 
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‘Haversines. 

Th 55M 28° 45/ 1h 56m 29° 0” 1h 57M 29° 15/ | 1h 58m 29° 30/ Lh 59m 29° 457 

.| Nat. Havy.} Log. Hav.} Nat. Hav.} Log. Hav.| Nat. Hav] Log. Hav.| Nat. Hav.j Log. Hav.} Nat. Hav, 

.06164 | 8.79720 | .06269 | 8.80449 8.81172 | 106482] 8.81889 | .06590 

.06165| .79732| .06271] .80462| .06377]} .81184] 106484] .81901| .06592 

.06167 | .79744| .06273] .80474| .06379| .81196| .06486] .81913| .06594 

.06169 | .79757| .06274} .80486| .06381| °81208| .06488]| .81925| .06595 
8.79033 | .06171 | 8.79769 | .06276 | 8.80498 | .06382 | S.81220| .06489 | 8.81937 | .06597 
79046 | 06172] .79781| .06278} .80510| .06384) .81232] 06491] .81948| .06599 
°79058 | .06174] .79793| .06280] 80522] .06386} 31244] .06493] .81960| .06601 
79070 | .06176) .79805| .06281} .80534| .06388} 81256] .06495) .81972] .06603 

8.79082 | .06178 | 8.79818 | .06283} 8.80546 | .06389 | S.S1268 | .06497 | 8.81984 | .06605 
:79095 | 06179! .79830| .06285} .80558 '81280| .06498| .81996] .06606 
‘79107 | .06181] 79842] .06287] .80570 “81292 | .06500] :82008| .06608 
"79119 | 06183] .79854] .06288} .80582] .06395 | 181304] .06502| .82020| .06610 

8.79132 | .06185 | 8.79866 | .06290 | 8.80595 | 8.81316 | .06504 | 8.82032 | .06612 
79144 | .06186] .79879| .06292] .80607 $1328] 06505] .82043| .06614 
‘79156 | .06188} .79891] .06294] .80619 '81340| .06507] .82055| .06615 
"79169 | .06190] .79903| .06295} :30631| .064024 's1352| .06509| .82067| .06617 

8.79181 | .06192 | 8.79915 | ..06297 | 8.80643 | ,.06404 | 8.81364 | 06511 | 8.82079 | .06619 
‘79193 | 06193] .79927| .06299] .80655| .064051 .81376| 06513] .82091| .06621 
-79205 | .06195} .79940| .06301] 30667) .06407} .81388] .06514] .82103] .06623 
"79218 | .06197] .79952| .06303] .80679| .06409) .81400| 106516] .82115| .06624 

8.79230 | .06199 | 8.79964 | .06304 | 8.80691 | 06411} 8.81412 | ,06518 | 8.82126 | .06626 
"79242 | .06200] .79976| .06306] .80703| .06413) .81424] .06520] .82138| .06628 
"79255 | .06202] .79988| .06308] .80715| .06414! .91436] .06522] .82150| .06630 
"79267 | _.06204] .80000| .06310] .80727| 06416] .81448| .06523] .82162| .06632 

8.79279 | .06206| 8.80013 | .06311} 8.80739 | .06415 | 8.81460 | .06525 | 8.82174 | .06633 
"79291 | .06207] .80025| 06313] .80751| .06420| 81472] .06527] .82186| .06635 
79304 | .06209| 80037] .06315] .80764 81484] 06529] .82198| .06637 
79316 | .06211] 80049] .06317] .80776 | .81496 | 206531] .82209| .06639 

8.79328 | .06213 | 8.80061 | .06318 | 8.80788 06532 | 8.82221 | .06641 
"79341 | .06214] .80073] 06320) .80800| .06427 |. .81520| .06534] .82233| .06642 
"79353 | 06216] .80086| .06322] .80812| .06429| .S1531] .06536] .82245| .o6e44 
"79365 | .06218} .80098} .06324} .80824 181543 | .06538] .82257| .06646 

8.79377 | .06220| 8.80110 | .06326 | 8.80836 06540 | 8.82269 | .06648 
‘79390 | .06221] .80122| .06327] .80848| .06434) 81567} 106541] .82280| .06650 
:79402 | .06223] .80134| '.06329] .80860| .06436/ (81579| .06543] .82292| .06652 
‘79414 | .06225) .80146| 06331] .80872 81591} 06545] .82304| .06653 

8.79426 | .06227 | 8.80158 | 8.80884 |'3.81603 | .06547 | 8.82316 | .06655 
-79439 | .06229] 80171 80896 | 81615 | 106549] ..82328| .06657 
°79451 | 06230] .80183 80908 | \31627| .06550] .82340| .06659 
"79463 | .06232) .80195 :80920 :81639 | .06552| .82351| .06661 

8.79475 | .06234 | 8.80207 8.80932 | 8.81651 | .06554 | 8.82363 | .06662 
“79488 | .06236] .80219| ° 80944 | 81663] .06556] .82375| .06664 
:79500 | .06237] 80231 80956 | .81675| .06558| .82387] .06666 
°79512 | .06239 | 180243 | \ 80968 .81687 | .06559] .82399| .06668 

8.79524! 06241 | 8.80256 8.80980 | 8.81699 | .06561 | 8.82410| .06670| 76 
:79537 | .06243] .80268 80992 | .81710| .06563| .82422| .o6671 
79549 | .06244| .80280 81004] .06457] .81722] .06565] .82434| .06673 
“79561 | .06246) .80292 ‘81016 | .06459} .81734| 06567] .82446| .06675 

8.79573 | .06248 | 8.80304 8.81028 | .06461 | 8.81746 | .06568 | 8.82458 | 06677 
"79586 | .06250| .80316 81040 | .06463] .81758| .06570] .82470| .06679 
‘79598 | 06251] .80328 181052 | .06464! .81770| .06572] .82481| .06681 
°79610 | .06253 | .80340 81064 | .06466] .81782| .06574] .82493| .06682 

8.79622 | .06255 | 8.80353 5 .06468 | 8.81794 | .06576 | 8.82505 | .06684 
79634 | .06257 | .80365 ; 06470] .81806| .06577]| .82517| .06686 
79647 | .06258] .80377 | - j 06471] 81818] .06579] .82529| .o66ss 
79659 | .06260| 80389 81112 | .06473| .81830| .06581] .82540| .06690 

8.79671 | .06262 | 8.80401 8.81124 | .06475 | 8.91841 | .06583 | 8.82552 | .06691 
79683 | .06264] .80413 181136 |, .06477] .81853| .06585] .82564| .06693 
-79696 | .06265} .80425 181148 | .06479] .81865| .06586} .82576| .06695 
'79708 | .06267 | .80437 81160 | .06480} .81877| .06588} .82588| .06697 

8.79720 | .06269 | 8. .06482 | 8.81889 | .06590 | 8.82599 | .06699 

22h 4m 22h 1m 22h om 

oy ~ + 

Nan SONS 

i 

Ss bm t0 60 bon 200,008 
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2h om 30° 

Log. Hav.| Nat. Hav.} Log. Hav. 

TABLE 34. 

Haversines. 

gh 1m 39° 15/ 

Nat. Hav, Log. Hav. 

2h 2m 30° 30’ 

Nat. Hav, 

8.82599 
82611 
82623 
82635 

06699 } 8.83303 
206701} .83315 
206702} .83327 
206704} .83338 

06808 
06810 
06812 
06814 

8.84002 
84013 
84025 
84036 

06919 
06920 
06922 
06924 

gh gm 30° 45/ 

Log. Hay. 

8.84694 
84705 
84717 
84728 

207032} .85391 
207033} .85403 
-07035 | .85414 

2h 4m 31° WY 

Nat. Hav.} Log. Hav. 

207030 | 8.85380 

07147 
8.82646 
82658 
-82670 
82682 

06706 | 8.83350 
206708} .83362 
206710} .83374 
06711} .83385 

06816 
06817 
06819 
-06821 

8.84048 
84059 
84071 
84083 

206926 
06928 
-06930 
-06931 

8.84740 
84751 
84762 
84774 

207037 } 8.85425 
07039} .85437 
207041} .85448 
207043} .85459 

07149 
07151 
07153 
207155 

8.82694 
82705 
82717 
82729 

-06713 | 8.83397 
206715 | .83409 
06717} .83420 
206719} .83432 

06823 
06825 
206826 
06828 

8.84094 
84106 
84117 
84129 

06933 
06935 
06937 
06939 

8.84785 
84797 
-84808 
84820 

207045 | 8.85471 
2070464 185482 
207048} .85494 
07050} .85505 

07157 
207158 | 
-07160 
07162 

8.82741 
82752 
82764 
82776 

206721 | 8.83444 
006722} .83455 
006924} .83467 
06726} .83479 

06830 
06832 
06834 
2068356 

8.84140 
84152 
84164 
84175 

06941 
06943 
06944 
06946 

8.84831 
84843 
84854 
84866 

207052 | 8.85516 
007054} .85528 
207056} .85539 
-07058 } .85550 

07164 
207166 
-07168 
07170 

8.82788 
82799 
82811 
82823 

06728 | 8.83490 
206730} .83502 
206731} .83513 
206733} .83525 

06838 
06839 
06841 
-06845 

8.84187 
84198 
84210 
84221 

06948 
206950 
06952 
206954 

8.84877 
84889 
84900 
84912 

207059 } 8.85562 
07061} .85573 
-07063 | .85585 
07065} .85596 

207172 
07173 
07175 
07177 

8.82835 
82846 
82858 
82870 

206735 | 8.83537 
206737 | 83548 
206739 | .83560 
06741} .83572 

06845 
66847 
06849 
06850 

8.84233 
84244 
84256 
84268 

206956 
206957 
206959 
06961 

8.84923 
84934 
-84946 
84957 

207067 | 8.85607 
207069} .85619 
07071} .85630 
207073} .85641 

07179 
.07181 |. 
.07183 
07185 

8.82882 
82893 
-82905 
82917 

206742 | 8.83583 
206744} .83595 
206746 | .83607 
206748} .83618 

206852 
206854 
06856 
06858 

8.84279 
84291 
84302 
84314 

06963 
206965 
206967 
06968 

8.84969 
84980 
84992 
85003 

07074 | 8.85653 
07076} .85664 
207078 | .85675 
-07080} .85687 

07187 
07189 
07190 
07192 

8.82929 
-82940 
82952 
82964 

06750 | 8.83630 
006752} .83642 
06753} .83653 
206755 | .83665 

06860 
06861 
06863 
06865 

8.84325 
84337 
84348 
84360 

06970 
206972 
206974 
06976 

8.85015 
85026 
85037 
85049 

07082 | 8.85698 
207084} .85709 
207086} .85721 
07087} .85732 

207194 
07196 
207198 
07200 

8.82976 
82987 
82999 
83011 

206757 | 8.83676 
206759 | .83688 
206761} .83700 
206763] .83711 

206867 
06869 
06871 
206872 

8.84371 
84383 
84394 
84406 

06978 
206980 
06981 
06983 

8.85060 
85072 
85083 
85095 

207089 | 8.85743 
07091} 185755 
07093] .85766 
07095 | .85777 

07202 
07204 | 
07205 
207207 

8.83023 
83034 
83046 
82058 

206764 | 8.83723 
206766} .83735 
206768 | .83746 
206770} .83758 

06874 
06876 
06878 
06880 

8.84417 
84429 
84441 
84452 

06985 
206987 
206989 
06991 

8.85106 
85117 
85129 
85140 

07097 | 8.85789 
207099} .85800 
207100} .85811 
07102} .85823 

07209 
07211 
07213 
07215 

8.83069 
83081 
83093 
-83105 

206372 | 8.83769 
206373} .83781 
206775 | 83793 
06777} .83804 

-06882 
06884 
06885 
06887 

8.84464 
84475 
84487 
84498 

06993 
206994 
06996 
06998 

8.85152 
85163 
-85175 
85186 

07104 | 8.85834 
207106} .85845 
207108 | .85857 
207110} .85868 

207217 
07219 
07220 
07222 

8.83116 
83128 
-83140 
83151 

206779 | 8.83816 
206781} .83828 
206783} .83839 
206784} .83851 

206889 
06891 
06893 
06895 

8.84510 
84521 
84533 
84544 

.07000 

.07002 

.07004 

.07006 

8.85197 
85209 
-85220 
85232 

07112 | 8.85879 
07114} .85891 
207115} .85902 
07117} .85913 

07224 
07226 
07228 
207230 

8.83163 
83175 
83187 
83198 

06786 } 8.83862 
206788 | .83874 
206790} .83886 
206792 | .83897 

06896 
06898 
-06900 
06902 

8.84556 
84567 
84579 
84590 

07097 
07009 
07011 
07015 

8.85243 
85254 
85266 
85277 

07119 } 8.85925 
07121} .85936 
2071283 | .85947 
07125 | .85959 

07232 
07234 
07236 
07237 

8.83210 
83222 
83233 
83245 

06794 | 8.83909 
206795 | .83920 
206797} .83932 
206799 | .83944 

06904 
06906 
06907 
06909 

8.84602 
84613 
.84625 
.84636 

07015 
07017 
-07019 
207020 

8.85289 
85300 
85311 
85323 

207127 } 8.85970 
207129} 85981 
207130} .85992 
207132} .86004 

07239 
07241 
07243 
07245 

8.83257 
-83268 
83280 
83292 

206801 | 8.83955 
206803 | .83967 
-06805 | .83978 
-06806 } .83990 

06911 
06913 
06915 
06917 

8.84648 
84659 
84671 
84682 

07022 
007024 
207026 
07028 

8.85334 
85346 
85357 
85368 

07134 | 8.86015 
207186} .86026 
-07138 | .86038 
-07140] .86049 

07247 
07249 
07251 
07253 

8.83303 

21h 59m 

206808 } 8.84002 06919 

2h 58m 

8.84694 970830 

21h 5ym 

8.85380 

21h 56m 

207142 | 8.86060 07254 

2h 55m 



gh 5m 31° 15/ 

Log. Hav. 

TABLE 34. 
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gh 6m 31° 30’ gh ym 31° 45/7 gh gm 32° 0 gh gm 32° 15/ 

Nat. Hav. |Log. Hav. |Nat. Hav. 

8.86060 
86072 
-86085 
86094 

07254 | 8.86735 
07256] .86746 
207258 | .86757 
-07260} .86769 

07368 
07370 
07372 
07374 

Log. Nav. |Nat. Hay. Log. Hav. 

8.87404 
87415 
87426 
87437 

-07482 } 8.88068 
-07484 | .88079 
97486} .88090 
207488 | .88101 

207598 | 8.88726 
207600} .88737 
07601} .88748 
207603 | .88759 

Nat. Hay. |Log. Hav. Nat. Hav. 

07714 
07716 
07717 
07719 

8.86105 
86117 
86128 
86139 

07262 | 8.86780 
207264} .86791 
207266} .86802 
07268} .86813 

-07376 
07377 
07379 
07381 

8.87448 
87460 
87471. 
87482 

207490 | 8.88112 
207492} .88123 
07494} 88134 
-07496 | .88145 

-07605 | 8.88769 
-07607 | .88780 
-07609 | .88791 
-07611} .88802 

07721 
07725 
07725 
070727 

8.86151 
86162 
.86173 
-86184 

07270 | 8.86825 
07271} .86836 
207273 | .86847 
207275 | .86858 

-07383 
07385 
207387 
07389 

8.87493 
87504 
87515 
87526 

07498 | 8.88156 
-07500} .88167 
-07502} .88178 
-07503 | .88189 

07613 | 8.88813 
007615} .88824 
07617 | .88835 
207619} .88846 

07729 
07731 
07733 
07735 

8.86196 
86207 
86218 
86229 

07277 | 8.86869 
-07279 | .86880 
07281} .86892 
207288 | .86903 

07391 
07393 
07395 
07397 

8.87537 
87548 
87559 
87570 

207505 | 8.88200 
207507 | .88211 
207509 | .88222 
07511} 88233 

207621 } 8.88857 
07623 | .88868 
207625 | .88879 
07627} .88890 

07737 
07739 
07741 
07743 

8.86241 
86252 
86263 
86275 

07285 | 8.86914 
207287 | .86925 
207288 | .86936 
207290] .86947 

07398 
-07400 
07402 
07404 

8.87582 
87593 
87604 
-87615 

07513 | 8.88244 
207515 | .88255 
07517 | .88266 
207519} .88277 

207628 | 8.88900 
07630} .88911 
07632 .88922 
207634} .88933 

207745 
07947 
207749 
07751 

8.86286 
86297 
-86308 
86320 

207292 | 8.86959 
07294} .86970 
207296} .86981 
207298} .86992 

07406 
07408 
07410 
07412 

8.87626 
87637 
87648 
-87659 

207521 | 8.88288 
207523} .88299 
207525 | .88310 
207527 4.88321 

207636 } 8.88944 
207638} .88955 
-07640] .88966 
07642 | .88977 

207752 
07754 
07756 
07758 

8.86331 
86342 
86353 
86365 

07300 } 8.87003 
07302} .87014 
07304} .87026 
-07305 | .87037 

07414 
07416 
07417 
07419 

8.87670 
-87681 
87692 
87703 

207528 | 8.88332 
07530} .88343 
07532} .88354 
207534} .88364 

97644 } 8.88988 
-07646 } .88998 
207648 | .89009 
207650} .89020 

-07760 
207762 
07764 
07766 

8.86376 
86387 
86398 
86410 

207307 | 8.87048 
207309 | .87059 
07311} .87070 
207313} .87081 

07421 
07423 
07425 
07427 

8.87714 
87725 
87737 
87748 

07536 | 8.88375 
207538 | .88386 
07540} .88397 
207542} .88408 

207652 } 8.89031 
207654} .89042 
207656} .89053 
07657} .89064 

207768 
07770 
07772 
07774 

8.86421 
-86432 
86443 
86455 

07315 | 8.87093 
07317} .87104 
207319 | .87115 
207321} .87126 

07429 
07431 
07433 
207435 

8.87759 
87770 
87781 
87792 

207544 | 8.88419 
207546} .88430 
207548 | .88441 
207549 | .88452 

207659 | 8.89075 
07661} .89086 
07663 | .89096 
207665 | .89107 

07776 
07778 
207780 
207782 

8.86466 
86477 
86488 
.86499 

207322 | 8.87137 
007324) .87148 
-07326] .87159 
207328 | .87171 

07437 
207438 
07440 
07442 

8.87803 
87814 
87825 
87836 

207551 | 8.88463 
07553 | .88474 
207555 | .88485 
07557 | .88496 

207667 | 8.89118 
-07669} .89129 
07671 .89140 
07673 | .89151 

207784 
207786 
07788 
207789 

8.86511 
86522 
86533, 
86544 

207330 } 8.87182 
207382} .87193 
07534} .87204 
-07336 } .87215 

07444 
07446 
07448 
207450 

8.87847 
87858 
87869 
87880 

-07559 | 8.88507 
207561} .88518 
207563 | .88529 
207565 | .88540 

207675 | 8.89162 
207677 | .89172 
07679} = .89183 
07681} .89194 

07791 
07793 
207795 
07797 

8.86556 
-86567 
86578 
86589 

207338 || 8.87226 
-07340} .87237 
07341) .87248 
-07343 | .87260 

07452 
007454 
207456 
07458 

8.87891 
87902 
87913 
87924 

07567 | 8.88551 
207569 | .88562 
07571} .88573 
07573 | .88584 

207683 | 8.89205 
207685 | .89216 
207686 | .89227 
07688 | .89238 

207799 
207801 
207803 
07805 

8.86600 
86611 
86623 
-86634 

207345 | 8.87271 
007347 | 87282 
207349 | .87293 
07351} .87304 

207459 
07461 
03463 
07465 

8.87935 
87946 
87957 
87968 

207574 | 8.88595 
207576} .88606 
07578 | .88616 
-07580 | .88627 

207690 | 8.89248 
207692} .89259 
07694} .89270 
207696} .89281 

207807 
07809 
07811 
207813 

8.86645 
-86657 
-86668 
-86679 

207353 | 8.87315 
207355 | .87326 
207357 | 87337 
207359} .87349 

207467 
207469 
07471 
07473 

8.87980 
87991 
88002 
88013 

007582 | 8.88638 
207584] .88649 
-07586} .88660 
-07588 | .88671 

207698 | 8.89292 
207700} .89303 
077021 .89314 
07704) 89324 

207815 
07817 
07819 
207821 

8.86690 
86701 
86713 
86724 

07360 | 8.87360 
207362 | .87371 
07364} .87382 
207366} .87393 

07475 
07477 
207479 
07480 

8.88024 
88035 
88046 
88057 

07590 | 8.88682 
-07592 | .88693 
207594 .88704 
207596 | .88715 

07706 | 8.89335 
207708 | .89346 
207710} = .89357 
07712 | .89368 

207823 
07825 
207827 
-07829 

8.86735 

21h 54m 

07368 | 8.87404 07482 

21h 53m 

8.88068 

21h 59m 

07598 | 8.88726 07714 | 8.89379 07830 

Qh 51m 21h 50m 

WRN RRR 
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Haversines. 

2h 10m 32° 30’ Qh 11m 32° 45 

Log. Hav. Nat. Hav.} Log. Hav. 

gh 12m 33° 0 

Nat. Hav.} Log. Hav. 

Qh 13m 33° 15’ 2h 14m 33° 30’ 

Nat. Hav.} Log. Hav. Nat. Hav, Log. Hav, 

8.89379 
89389 
-89400 
89411 

07830 | 8.90026 
207832} .90037 
07834} .90048 
07836} .90058 

207948 | 8.90668 
207950} .90679 
207952} .90690 
207954} .90700 

08066 | 8.91306 
-08068 | .91316 
208070} .91327 
-08072 | .91337 

-08186 
08188 
-08190 
08192 

8.91938 
-91948 
91959 
-91969 

.| Nat. Hav, 

-08306 
208308 
08310 
08312 

8.89422 
89433 
89444 
89454 

207838 | 8.90069 
07840} .90080 
07842} .90091 
207844} .90101 

-07956 | 8.90711 
207958 | .90722 
07960} .90732 
207962} .90743 

208074 | 8.91348 
208076} .91358 
208078} .91369 
-98080 | .91380 

08194 
08196 
08198 
-08200 

8.91980 
-91990 
-92001 
-92011 

08314 
08316 
08318 
-08320 

8.89465 
-89476 
-89487 
89498 

207846 | 8.90112 
-07848 | .90123 
07850} .90134 
07852} .90144 

07964 | 8.90754 
07966} .90764 
207968 | .90775 
207970} .90786 

208082 | 8.91390 
08084} .91401 
-08086} .91411 
08088 | .91422 

208202 
08204 
-08206 
-08208 

8.92022 
-92032 
-92043 
92053 

08322 | 52 
208324 
08326 
08328 

8.89509 
89519 
89530 
59541 

207854 | 8.90155 
-07856 | .90166 
207858 | .90176 
207860] .90187 

207972 | 8.90796 
207974 | .90807 
07976} .90818 
207978 | .90828 

08090 } 8.91432 
208092 | .91443 
-08094 | .91454 
-08096 } ..91464 

08210 
208212 
08214 
08216 

8.92064 
292074 
-92084 
-92095 

08330 
208332 
08334 
08336 

8.89552 
89563 
89573 
-89584 

-07862 | 8.90198 
07864 } .90209 
-07866 | .90219 
-07868 | .90230 

07980 | 8.90839 
207982} .90849 
07983} .90860 
-07985 | .90871 

-08098 | 8.91475 
-08100} .91485 
-08102 } .91496 
-08104 } .91506 

-08218 
08220 
08222 
08224 

8.92105 
-92116 
92126 
92137 

-08338 
08340 
08342 
08344 

8.89595 
-89606 
-89617 
-89627 

207870 | 8.90241 
207872 | .90252 
-07873 | .90262 
07875 | .90273 

07987 | 8.90881 
207989 | .90892 
07991 | .90903 
07993 | .90913 

-08106 } 8.91517 
208108 | .91527 
08110} .91538 
08112} .91549 

08226 
08228 
08230 
08232 

8.92147 
-92158 
92168 
92179 

08346 
208348 
08350 
208352 

8.89638 
89649 
-89660 
89671 

207877 | 8.90284 
07879 | .90294 
-07881 | .90305 
-07883 | .90316 

207995 | 8.90924 
207997} .90935 
207999 | .90945 
-08001 | .90956 

208114 | 8.91559 
-08116} .91570 
08118 | .91580 
208120} .91591 

08234 
08236 
08238 
-08240 

8.92189 
92200 
92210 
92221 

08356 
08358 
-08360 

8.89681 
89692 
89703 
89714 

207885 | 8.90326 
07887 | .90337 
07889 | .90348 
-07891 | .90359 

08003 | 8.90966 
208005 | .90977 
08007 | .90988 
-08009 | .90998 

208122 | 8.91601 
08124] .91612 
08126} .91622 
-08128} .91633 

8.92231 
92241 
92252 
92262 

08862 
208364 
08366 
-08368 

8.89725 
89735 
89746 
89757 

-07893 } 8.90369 
-07895 | .90380 
-07897 | .90391 
-07899 | .90401 

08011 | 8.91009 
-08013 | .91019 
-08015 | .91030 
08017} .91041 

208180 } 8.91643 
208182} .91654 
08134} .91664 
208136} .91675 

8.92273 
92283 
92294 
92304 

08370 
08372 
208374 
-08376 

8.89768 
89779 
89789 
-89800 

07901 } 8.90412 
-07903] .90423 
-07905 | .90433 
-07907 | .90444 

08019 } 8.91051 
208021} .91062 
208023} .91073 
208025} .91083 

08138 | 8.91685 
-08140} .91696 
08142 | .91707 
208144} .91717 

8.92315 
92325 
92335 
-92346 

.08378 
08380 
.08382 
08384 

8.89811 
89822 
89832 
-89843 

07909 | 8.90455 
207911} .90466 
207913 | .90476 
207915 | .90487 

208027 | 8.91094 
-08029 | .91104 
208031} .91115 
208033} .91126 

08146 | 8.91728 
208148} .91738 
208150} .91749 
08152} .91759 08272 

8.92356 
92367 
92377 
-92388 

-08386 | 20 
208388 
-08390 
08392 

8.89854 
89865 
89875 
89886 

207917 | 8.90498 
-07919 | .90508 
07921} .90519 
-07923 4 .90530 

208035 | 8.91136 
208037 | .91147 
08039 | .91157 
08041} .91168 

08154 | 8.91770 
-08156 | .91780 
008158} .91791 
08160} .91801 

208274 
208276 
208278 
08280 

8.92398 
-92409 
92419 
92429 

08394 
08396 
-08398 
-08400 

8.89897 
-89908 
89919 
89929 

07924 | 8.90540 
207926] .90551 
207928 | .90562 
07930} .90572 

08048 | 8.91179 
08045 | .91189 
08047 | .91200 
208049 | .91210 

08162 | 8.91812 
2081641 .91822 
08166} .91833 
-08168 | .91843 

208282 
208284 
08286 
08288 

8.92440 
-92450 
92461 
92471 

08404 
08406 
-08408 

- 137 18.89940 
58 

54 
65 

89951 
89962 
89972 

007932 | 8.90583 
207934} .90594 
07936} .90604 
-07938} .90615 

08051 | 8.91221 
208053} .91232 
008055 } .91242 
208057 | 91253 

— iW 
57 
58 
59 

8.89983 
89994 
-90005 
-90015 

-07940 | 8.90626 
207942] .90636 
207944] .90647 
-07946] .90658 

208059 | 8.91263 
08061} .91274 
208063} .91284 
08065} .91295 

08170 | 8.91854 
08172] .91864 
08274 | .91875 
081796} .91885 

08290 
208292 
208294 
208296 

8.92482 
92492 
-92502 
92513 

08410 
208412 
08414 
08416 

8.91896 
91906 
91917 
91927 

08298 
208300 
208302 
08304 

8.92523 
92534 
92544 
92554 

08418 
08420 
08422 
08425 

+ Wy 8.90026 

Qih 49m 

07948 | 8.90668 

21h 48m 

208066 | 8.91306 

2rh ym 

8.91938 08306 

21h 46m 

8.92565 208427 

08354 

-08402 | 72 
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Haversines. 

2h 15m 33° 457 2h 16m 34° 0” gh 17m 34° 15/7 Qh 18m 34° 30/ 2h 19m $4° 45/ 

Log. Hay.| Nat. Hav.} Log. Hav.} Nat. Hav.] Log. Hay.| Nat. Hav.] Log. Hav.| Nat. Hav.) Log. Hav.| Nat. Hav, 

8.92565 | .08427] 8.93187 | .08548} 8.93805 | 08671} 8.94417 | .08794} 8.95025] .08918 
92575 | 08429} .93197] 08550} .93815| .08673} .94427| 08796} .95035)| .08920 
92586 | 08431} .93208] 08552] .93825| 08675) .94438| 08798} .95045| .08922 
92596 | .08433} .93218 | .08554] .93835| 08677] .94448 | .08800} .95055| .08924 

8.92607 | .08435 | 8.93228 | .08556 | 8.93846 | .08679 | 8.94458 | 08802} 8.95065 | .08926 
92617 | 08437] .93239| .08558] .93856] 08681} 94468) .08804] .95076] .08928 
-92627 | .08489] .93249|] .08560] .93866| 08683} .94478| .08806} .95086| .08930 
92638 | 08441} .93259) .08562] .93876| 08685] .94488 | .08808} .95096 |. .08932 

8.92648 | .08443} 8.93270 | .0856418.93886 | .08687] 8.94498 | .08810} 8.95106 | .08934 
-92659 | 08445] .93280] .08566] .93897| .08689} .94509| .O08812} .95116| .08936 
-92669 | .08447} .93290| .08568] .93907). 08691} .94519| 08814} .95126] .08938 
92679 | 08449} .93301| .08571) .93917) .08693} .94529| .O08816) .95136] .08940 

8.92690 | .08451} 8.93311 | .08573] 8.93927 | .08695 | 8.94539 | 08818} 8.95146) .08943 
92700 | .08453} .93321| .08575]} .93938| 08697} .94549|) .08820} .95156) .08945 
92710] .08455} .93332| .08577] .93948| .08699] .94559| .08823] .95166| .08947 
92721 | .08457] .93342| .08579} .93958 | .08701} .94570| .08825} .95176| .08949 

8.92731 | .08459 | 8.93352 | .08581 } 8.93968 | .08703 | 8.94580 | .08827] 8.95186 | .08951 
92742 | 08461] .93363] .08583]} .93979| .08705} .94590| .08829]} .95197| .08953 
92752 | 08463] .93373| .08585] .93989| .08707} .94600|) .08831} .95207| .08955 

| -92762 | .08465} .93383 | .08587] .93999 | .08709]} .94610| .08833] .95217 | .08957 
8.92773 | .08467 | 8.93393 | .08589] 8.94009 | .08711} 8.94620 | .08835 | 8.95227 | .08959 
92783 | .08469] .93404] .08591]} .94019| .08714} .94630) .08837] .95237| .08961 
92794 | .08471] .93414] .08593} .94030] .08716] .94641) .08839] .95247| .08963 
92804 | .08473] .93424] .08595] .94040) .08718] .94651 |) .08841} .95257 | .08965 

8.92814 | .08475 | 8.93435 | .08597 | 8.94050 | .08720] 8.94661 | .08843] 8.95267 | .08967 
92825] 08477} .93445] .08599} .94060) .08722] .94671) .08845} .95277]| .08970 
92835 | 08479] .93455| 08601} .94071| .08724] .94681 | .08847] .95287)| .08972 
92845 | .08481} .93466] .08603} .94081 | .08726] .94691| 08849} .95297| .08974 

8.92856 | .08483 | 8.93476 | .08605 } 8.94091 | .08728] 8.94701 | .08851 | 8.95307 | .08976 
92866 | 08485} .93486| .08607] .94101 | .08730} .94712| .08853} .95317| .08978 
92877 | .08487] .93496| .08609{ .94111} .08732} .94722| .08856} .95327| .08980 
92887 | 08489} .93507| 08611} .94122| .08734) .94732| 08858} .95337 | .08982 

8.92897 | .08491 | 8.93517 | .08613} 8.94132 | .08736] 8.94742 | .08860] 8.95347 | .08984 
92908 | .08493] .93527| .08615} .94142| .08738} .94752) .08862} .95357.| .08986 
-92918 | .08495] .93538| 08617] .94152] .08740] .94762| .08864} .95368| .08988 
92928 | .08497] .93548| 08619} .94162| .08742] .94772| .08866} .95378 | .08990 

8.92939 | .08499 | 8.93558 | .08621 | 8.94173 | .08744] 8.94782 | .08868] 8.95388 | .08992 
92949 | .08501] .93568] .08624} .94183| .08746} .94793) .08870] .95398| .08994 
92960 | .08503} .93579| .08626] .94193| .08748]} .94803| .08872} .95408) .08997 
-92970 |_ 08505 | .93589 | .08628} .94203] .08750] .94813 | .08874]} .95418| .08999 

8.92980 | .08508 | 8.93599 | .08630] 8.94213 | .08753] 8.94823 | .08876] 8.95428 | .09001 
-92991 | .08510} .93610} .08632] .94224] .08755] .94833| .08878} .95438) .09003 
93001 | .08512! .93620| .08634! 94234] .08757} .94843 |) .088801 .95448| .09005 
-93011 | .08514} .93630| .08636] .94244| .08759] .94853 | .08882} .95458 | .09007 

8.93022 | .08516} 8.93640 | .08638 | 8.94254 | .08761 | 8.94863 | .08885 8.95468 | .09009 
-93032 | .08518} .93651 | 08640] .94264| .08763] 94874] .08887} .95478) .09011 
-93042 | .08520} .93661| 08642] .94275] .08765] .94884) .08889} .95488| .09013 

j -93053 | .08522) .93671| 08644} .94285 | .08767} .94894| 08891} .95498/ .09015 
8.93063 8.93681 | 08646} 8.94295 | 08769] 8.94904 | 08893} 8.95508} .09017 
93073 -93692 | 08648} .94805) 08771} .94914] .08895}) .95518| .09019 
-93084 93702 | .08650} .94315]) 08773} 94924) .08897]} .95528| .09022 
-93094 93712 | 08652] .94326| 08775} .94934) 08899] .95538 | .09024 

8.93104 8.93722 | .08654 } 8.94336 | 08777} 8.94944 | 08901} 8.95548 | .09026 
93115 93733 | 208656] .94346| 08779} .94954] 08903} .95558| .09028 
-93125 93743 | .08658]} .94356| 08781] .94965] 08905} .95568| .09030 
93135 93753 | 08660} .94366| .08783} .94975| 08907} .95578 | .09032 

8.93146 8.93764 | .08662} 8.94376 | .08785 ] 8.94985 | .08909] 8.95588 | .09034 
-93156 .93774 | 08664} .94387} .08788] .94995| .08911} .95598| .09036 
-93166 -93784 | .08666} .94397| .08790} .95005| 08914} .95608| .09038 
-93177 93794 | .08668} .94407| 08792] .95015| 08916} .95618| .09040 

8.93187 8.93805 | .08671} 8.94417 | .08794]} 8.95025 | .08918]} 8.95628 | .¢9042 STN %& Cow 1.0200] 

Qih 43m 21h 42m 2th 44m 



Page 284] 

2h 20m 35° 0 

Log. Hav.| Nat. Hav] Log. Hav 

gh 21m 35° 15/ 

TABLE 34. 

Haversines. 

gh 23m 35° 45/ 

.| Nat. Hav.J Log. Hav. 

8.95628 
95638 
-95648 
-95658 

-09042 | 8.96227 
-09044 | .96237 
-99047 | .96247 
-09049 | .96257 

-09168 | 8.96821 
09170 
09172 
09174 

Nat. Hav.} Log. Hav. .| Nat. Hav.] Log. Hav. 

2h 24m 36° 

.| Nat. Hav 

09294 8.97411 209421 | 8.97997 
-09423} .98006 
09426} .98016 
-09428 | .98026 

09549 
209551 
209553 
-09556 

8.95668 
95678 
-95688 
-95698 

+ 

NADH WMHS 

209051 | 8.96267 
209053 | .96277 
-09055 | .96287 
-09057 ] .96297 

-09176 | 8.96861 
209178 | .96871 
09181} .96881 
-09183 } .96890 -09309 

8.97450 
-97460 
97470 
-97480 

-09430 7 8.98035 
09432 | .98045 
209434] .98055 
-09436 | .98065 

-09560 
09562 
09564 

8.95709 
95719 
95729 
95739 

209059 | 8.96307 
-09061 | .96317 
-09063} .96326 
-09065 | .96336 

-09185 | 8.96900 
-09187 | .96910 
09189} .96920 
-09191 } .96930 

09311 
09313 
209315 
09317 

8.97489 
-97489 
-97509 
97519 

209438 | 8.98074 
09440} .98084 
-09443 }| .98094 
-09445 | .98103 

-09566 
-09568 
209571 
09573 

8.95749 
95759 
95769 
95779 

8.95789 
95799 
-95809 
95819 

-09067 | 8.96346 
209070} .96356 
209072] .96366 
-09074 | .96376 

09193 } 8.96940 
09195} .96950 
209197 | .96959 
-09199 | .96969 

09320 
209322 
09324 
209326 

-09076 | 8.963386 
-09078 | .96396 
-09080} .96406 
-09082 | .96416 

09202 | 8.96979 
209204] .96989 
-09206} .96999 
209208 | .97009 

-09328 
-09330 
209332 
209334 

8.97529 
97538 
97548 
-97558 

8.97568 
97577 
97587 
97597 

009447 | 8.98113 
09449 | .98123 
009451} .98132 
09453} .98142 

209575 
009577 
209579 
09581 

209455 | 8.98152 
209457 | .98162 
-09460 | .98171 
09462 | .98181 

09583 
09586 
09588 
-09590 

8.95828 
-95838 
95848 
95858 

209084 } 8.96426 
09086} .96436 
209088 | .96446 
-09090 | .96455 

09210 | 8.97018 
209212} .97028 
209214] .97038 
-09216 } .97048 

09337 
09339 
09341 
09343 

8.95868 
-95878 
-95888 
-95898 

209093 } 8.96465 
209095 | .96475 
209097 | .96485 
-09099 | .96495 

209218 | 8.97058 
209220} .97068 
209223 | .97077 
209225 | .97087 

09345 
09347 
09349 
09351 

8.97607 
97617 
-97626 
-97636 

8.97646 
-97656 
97665 
-97675 

209464 | 8.98191 
09466 | .98200 
09468 | .98210 
-09470 | .98220 

09592 
09594 
209596 
-09598 

09472 | 8.98229 
209474] .98239 
209477 | .98249 
-09479 | .98259 

-09601 
09603 
09605 
09607 

8.95908 
-95918 
-95928 
-95938 

09101 | 8.96505 
-09103 } .96515 
209105 | .96525 
209107 | .96535 

209227 | 8.97097 
209229 | .97107 
209231} .97117 
09233 | .97127 

209353 
-09356 
09358 
-09360 

8.97685 
-97695 
-97704 
97714 

209481 | 8.98268 
209483 | .98278 
09485 } .98288 
09487 | .98297 

09609 
09611 
-09613 
-09616 

8.95948 
95958 
95968 
-95978 

209109 } 8.96545 
09111 | .96555 
-09113 } .96564 
-09116} .96574 

209285 | 8.97136 
-09237 | .97146 
09289 | .97156 
09242 | .97166 

09362 
09364 
-09366 
-09368 

8.97724 
97734 
-97743 
97753 

8.95988 
95998 
-96008 
-96018 

09118 | 8.96584 
209120} .96594 
09122} .96604 
209124 | .96614 

209244 | 8.97176 
09246 | .97186 
209248 | .97195 
209250} .97205 

-09370 
09372 
-09375 
09377 

8.97763 
97773 
-97782 
-97792 

209489 | 8.98307 
-09492 | .98317 
209494 | .98326 
-09496 | .98336 

-09618 
09620 
09622 
09624 

209498 } 8.98346 
-09500} .98355 
209502 | .98365 
-09504 | .98375 

09626 
09628 
09631 
-09683 

8.96028 
-96038 
-96048 
96058 

-09126 | 8.96624 
209128 | .96634 
-09130 | .96644 
209182 | .96653 

209252 | 8.97215 
209254] .97225 
209256 | .97235 
209258 | .97244 

-09379 
-09381 
09383 
09385 

8.97802 
-97812 
-97821 
97831 

-09506 } 8.98384 
209509 j .98394 
209511} .98404 
209513 | .98413 

209635 
209637 
09639 
09641 

8.26068 
-96078 
-96088 
-96098 

09134 | 8.96663 
209136 | .96673 
209139 | .96683 
209141 | .96693 

209260 } 8.97254 
209263 | .97264 
209265 | .97274 
209267 | .97284 

09387 
09389 
09392 
09394. 

8.97841 
97851 
97860 
-97870 

209515 | 8.98423 
209517 | .98433 
209519} .98442 
209521} .98452 

09643 
09646 
-09648 
-09650 

8.96108 
-96118 
96128 
-96138 

209143 } 8.96703 
-09145} .96713 
209147] .96723 
-09149 | .96733 

209269 } 8.97294 
209271} .97303 
-09273 | .97313 
209275 | .97323 

209396 
09398 
-09400 
09402 

8.97880 
-97890 
97899 
-97909 

209524 } 8.98462 
209526 | .98471 
209528 | .98481 
-09530 | .98491 

209652 
-09654 
-09656 
-09658 

8.96148 
-96158 
96167 
-96177 

209151 | 8.96742 
209153 | .96752 
209155 | .96762 
209157 | .96772 

209277 | 8.97333 
-09280} .97343 
209282 | .97352 
-09284 } .97362 

209404 
2094.06 
209409 
209411 

8.97919 
97928 
97938 
97948 

209532 | 8.98500 
209534} .98510 
209536 | .98520 
-09538 | .98529 

8.96187 
96197 
-96207 
-96217 

-09160 | 8.96782 
-09162 | .96792 
-09164} .96802 
209166} .96812 

-09286 | 8.97372 
-09288 | .97382 
209290} .97392 
-09292 | .97401 

209413 
209215 
209417 
09419 

8.97958 
-97967 
97977 
97987 

09541 | 8.98539 
209543 | .98549 
-09545 | .98558 
209547 | .98568 

-09661 
09663 
-09665 
209667 
-09669 
09671 
209673 
209676 

8.96227 

21h sgm 

209168 | 8.96821 209294 | 8.97411 09421 

21h gsm 21h sym 

8.97997 

21h 36m 

209549 | 8.98578 09678 

Qyh g5m 

-09558 



TABLE 34. [Page 285 
Haversines. 

Qh 25m 36° 15’ gh 26m 36° 30’ 2h 27m 36° 457 gh 28m 37° 2h 29m 37° 15’ 

Log. Hay.| Nat. Hav. Log. Hav.| Nat. Hav.) Log. Hay.| Nat. Hav. Log. Hay. Nat. Hay.} Log. Hav.) Nat. Hav. 

8.98578) .09678 | 8.99154 | .09807 | 8.99727 | .09937} 9.00295 | .10068 | 9.00860 | .10200 
-98587 | .09680} .99164] .09809} .99736 | .09939} .00305| .10070} .00869} .10202 
-98597 | .09682} .99173| 09811} .99746} .09942]} .00314| 10073} .00878| .10204 
-98606 | .09684]} .99183 | .09814] .99755) .09944] .00324| .10075] .00888 | .10206 | 

8.98616 | 09686} 8.99193 | .09816] 8.99765 | .09946] 9.00333 | .10077] 9.00897 | 10209 } 
-98626 | .09689] .99202| .098184 .99774} .09948} .00342| .10079]| .00906) .10211 
-98635 | .09691} .99212] .09820] .99784| .09950} .00352| .10081} .00916| .10213 
-98645 | .09693]} .99221] .09822]} .99793| .09953] .00361| .10084} .00925| .10215 

8.98655 | .09695 | 8.99231 | .09824} 8.99803 | .09955 | 9.00371 | .10086] 9.00935 | .10218 
-98664 | .09697} .99240| .09827] .99812| .09957] .00380| .10088} .00944| .10220 
98674 | .09699]} .99250| .69829]} .99822| .09959} .00390| .10090} .00953| .10222 
-98684 ; .09701} .99260, .09831} .99831; .09961] .00399; .10092} .00963, .10224 

8.98693 | .09704 | 8.99269 | .09833] 8.99841 | .09963 | 9.00408 | 10095} 9.00972 | .19226 
-98703 | .09706} .99279] 09835] .99850| .09966] .00418| .10097] .00981| .10228 
-98712 |} .09708} .99288| .09837] .99860| .09968} .00427] .10099} .00991] .10231 
-98722 | .09710} .99298 | .09840} .99869} .09970] .00437| .10101} .01000] .10233 

8.98732 | .09712 | 8.99307 | .09842] 8.99879 | 09972] 9.00446 | .10103] 9.01009 | .10235 | 
-98741} .09714} .99317| .09844] .99888| .09974} .00456 | .10105] .01019| .10237 
98751} .09717} .99327] .09846} .99898| .08977] .00465] .10108} .01028] .10240 
98761 | .09719} .99336 | .09848} .99907| .09979} .00474| .10110} .01037] .10242 

8.98770 | .09721 | 8.99346 | .69850] 8.99917 | 09981} 9.00484 | .10112] 9.01047] 10244 
-98780 | 09723] .99355 | .09853]} .99926] .09983) .00493| .10114} .01056} .10246 
-98790 | .09725} .99365] 09855] .99936] .09985] .00503| .10116] .01065} .10248 
-98799 | 09727] .99374] .09857} .99945 | 09987] .00512] 10119} .01075} .10251 

8.98809 | .09729 | 8.99384 | .09859] 8.99955 | .09990] 9.00522 | .10121]) 9.01084] .10253 
-98818 | .03752} .99393] .09861} .99964] .09992] .00531] .10123] .01094| .10255 
98828] .09734] .99403] .09863] .99974| .09994} .00540| .10125] .01103} .10257 
98838 | 09736] .99412| .09866] .99983 | .09996] .00550| .10127]} .01112} .10259 

8.98847 | .09738 | 8.99422 | 209868 } 8.99993 | .09998 | 9.00559 | .10130} 9.01122} .10262 
-98857 | .09740]} .99432| .09870] 9.00002} .10000} .00569} .10132} .011381} .10264 
-98866 | 09742] .99441] .09872} .00012] .10003} .00578| .10134] .01140] .10266 
-98876 | 09745] .99451] .09874] .00021| .10005} .00587| .10136} .01150| 10268 

8.98886 | .09747 | 8.99460 | .09876} 9.00031 | 10007} 9.00597 | .10138} 9.01159} .10270 
-98895 | .09749] .99470| .09879} .00040} .10009} .00606} .10141} .01168} 10278 
-98905| .08751] .99479} 09881] .00049| .10011} .00616] .10143} .01178| .10275 
-98915 | .09758] .99489 | .09883} .00059| 10014} .00625) .10145} .01187} .10277 

8.98924 | .09755 | 8.99498 | .09885 ] 9.00068 | .10016} 9.00634} .10147} 9.01196} .10279 
-98934 | .09757} .99508| .09887} .00078| 10018} .00644} .10149] .01206} .10281 
-98943 | .09760] .99517} .09890} .00087| .10020} .00653] .10152} .01215| .10284 
-98953 |_ 09762} .99527 | .09892} .00097 | 10022} .00663}| .10154] .01224} .10286 

8.98963 | .69764 | 8.99536 | .09894] 9.00106 | 10025] 9.00672 | .10156} 9.01234) .10288 
98972 | 09766} .99546 | .09896} .00116|) .10027} .00681) .10158] .01243) .10290 
-98982 | .09768} .99556| 209898} .00125] 10029] .00691] .10160} .01252] .10293 
98991 | 09770] .99565| .09900} .00135| .10031} .00700| .10163} .01262] .10295 

8.99001 | .09773 | 8.99575 | .09903 | 9.00144 | .10083) 9.00710 | .10165] 9.01271] 10297 
-99011 | .09775} .99584 | 09905) .00154|) 10035} .00719| .10167]} .01280] .10299 
-99020} 09777} .99594 | .09907} .00163] 10038] .00728| .10169) .01289| .10301 
-99030 | .09779} .99603 | .09909} .00172| .10040} .00738} .10171} .01299| 10504 | 

8.99039 | .09781} 8.99613 | .09911] 9.00182 | .10042] 9.00747 | .10174] 9.01308 | .16306 
-99049 | .09783] .99622| .09913) .00191| .10044} .00756] .10176] .01317] .10308 
-99058 | .09786]} .99632| .09916] .00201| .10046] .00766| .10878]) .01327) .10310 
-99068 | 09788} .99641 |) .09918} .00210 | .10049} .00775| .10180}) .01336 | .10312 

8.99078 | .09790] 8.99651 | .09920} 9.00220 | .10051} 9.00785 | .10182] 9.01345 | .10315 
-99087 | .09792} .99660| 09922} .00229| .10053) .00794) .10184]} .013855} 10317 
-99097 | 09794} .99670| .09924] .00239| .10055] .00803] .10187} .01364| 10319 
-99106 | .09796] .99679 | .09926} .00248| .10057} .00813] .10189} .01373} 10321) 

8.99116 | .09799 | 8.99689 | .09929 | 9.00258 | .10059} 9.00822 | .10191} 9.01383 | .10323 
-99126 | 09801} .99698| .09931} .00267| .10062} .00831] .10193]} .01392] .10326 | 
-99135 | 209803] .99708| .09933} .00276| .10064} .00841| .10196} .01401| .10328 
-99145 |_.09805} .99717| .09935} .00286| .10066} .00850| .10198] .01411)| .16330} 

8.99154 | .09807 | 8.99727 | .09937 ] 9.00295 | .10068] 9.00860 | .10200] 9.01420 | .10332 | 
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34. Page 286] TABLE 

Haversines. 

gh som 37° 30’ | 2h 31m 37° 45’ | 2h 32m 38° OW | 2h 33m 38° 15’ | 2h 34m 38° 3 

Ss Log. Hav.| Nat. Hav.] Log. Hav.| Nat. Hay.J Log. Nav.| Nat. Hav.j Log. Hav.} Nat. Hav.] Log. Hav.| Nat. Hav.J s 

0 9.01420} .40832]9.01976 | .10466 } 9.02528 | .10599} 9.03077 | .10734] 9.03621) .10870 
1 .01429| .10835} .01985| .10468} .02538| 10602] .03086| .10736] .03630| .10872 
2 01438 | 10887} .01995| 10470} .02547| .10604} .03095}| .107389] .03639) .10874 
8 01448 | .10339]} .02004| .10472] .02556| .10606} .03104| 10741} .03648| .10876 

+ I } 9.01457} .10341] 9.02013} 10474] 9.02565] .10608] 9.03113 | .10743 ] 9.03657 | .10879 
5 01466 | .10843} .02022| 10477} .02574| .10611} .03122| 10745} .03667 | .10881 
6 .01476 | .10346] .02031| .10479] .02583| .10613] .03131| .10748] .03676|) .10883 
7 .01485 | .10348} .02041| .10481} .02593| .10615} .03141| .10750} .03685) .10885 

+ 27 19.01494} .10350]1 9.02050 | .10483] 9.02602 | 10617} 9.03150 | .10752] 9.03694 | .10888 
} 9 01504 | .10852] .02059 | .10486] .02611 | .10620} .03159| .10754} .03703| .10890 

10 .01513 | .10354] .02068| .10488] .02620| .10622} .03168| .10757} .03712| .10892 
11 .01522 | .10357} .02078; .10490] .02629, .10624] .03177, .10759] .03721! .10895 

+ 3/7 79.01531} .10359} 9.02087 | .10492] 9.02638 | .10626} 9.03186 | .10761} 9.03730 | .10897 
18 -01541} .10361} .02096| .104941 02648} .10629} .03195| .10763} .03739| .10899 
14 01550 | .10363) .02105| .10497] .02657| .10631} .03204| .10766] .03748 | .10901 
15 .01559 | .10366} .02115 |] .10499} .02666 | .10633} .03213] 10768] .03757| .10904 

+ 4 | 9.01569} .10368 } 9.02124 | .10501 | 9.02675 | .10685 ] 9.03222 | .10770] 9.03766 | .10906 
17 .01578 | 10370} .02133 | .10503] .02684] .10638} .03231| .10772]} .03775| .10908 
18 01587 | 10372) .02142| .10506} .02693| .10640]} .03241| .10775]} .03784| .10910 
19 01596 | 10374) .02151| .10508} .02702] .10642} .03250] 10777} .03793| .10913 

+ 5 19.01606| .10377]9.02161:| .10510}9.02712| .10644] 9.03259 | .10779} 9.03802 | .10915 
21 01615 | 10379} .02170} .10512] .02721] .10647] .03268| 10781} .03811} .10917 
22 .01624 | 10381] .02179} .10515} .02730] .10649]} .03277| .10784] .03820| .10919 
28 .01634 | 10383} .02188] 10517] .02739 | .10651} .03286 | 10786} .03829 |) .10922 

+ 6 | 9.01643 | .10386} 9.02197 | 10519] 9.02748 | .10653 | 9.03295 | .10788] 9.03838 | .10924 
25 -01652 | .10388] .02207} .10521] .02757} .10655]} .03304| 10790} .03847)| .10926 
26 01661 | .10390} .02216| .10523] .02767| .10658} .03313] .10793] .03856 | .10929 
27 01671 | .10392} .02225|) .10526]) .02776| .10660} .03322] .10795]} .03865| .10931 

+ 7% 19.01680| .10394 | 9.02234 | .10528]9.02785| .10662] 9.03331 | .10797 | 9.03874 | .10933 
29 .01689 | .16397] .02244|) .10530] .02794| .10664] .03340|] .10799] .03883} .10935 
30 01698 | .10399]} .02253| .10532] .02803|] .10667]} .03350] 10802] .03892] .10938 
31 01708 | 10401} .02262| .10535] .02812|) .10669] .03359) .10804] .03901} .10940 

+ 8’ | 9.01717} .10403 | 9.02271} .10537] 9.02821] .10671] 9.03368 | .10806]} 9.03910 | .10942 
83 01726 | .10405] .02280| .10539] .02830| .10673] .03377| .10809} .03919| .10944 
34 .01736 | 10408} .02290| .10541} .02840) .10676] .03386| -10811}. .03928} .10947 
85 01745 | 10410} .02299| .10544} .02849}| 10678} .03395| .10813} .03937| .10949 

+ 9 19.01754| .10412} 9.02308} .10546] 9.02858 | .10680] 9.03404 | .10815] 9.03946 | .10951 
87 01763 | .10414]} .02317| .10548} .02867} .10682} .03413} .10818} .03955}| .10953 
388 01773 | 10417} .02326 | .10550} .02876} .10685} .03422| .10820] .03964| .10956 
389 01782 | .10419} .02336| .10552} .02885] .10687} .03431| .10822] .03973| .10958 

+ 10’ | 9.01791 | .10421] 9.02345 | .10555] 9.02894 | .10689 | 9.03440 | .10824] 9.03982 | .10960] 20 | 
41 01800 | .10423} .02354| .10557} .02904) .10691]} .03449| 10827] .03991| .10963 
2 -01810 | .10425] .02363 | .10559]} .02913|] .10694] .03458| .10829] .04000]| .10965 

43 -01819 | .10428]} .02372| .10561} .02922) .10696]} .03467| .10831] .04009| .10967 

-- 117 | 9.01828 | .10430 | 9.02381 | .10564} 9.02931 | .10698} 9.03476 | .10833] 9.04018 | .10969 
45 .01837 | .10432] .02391| .10566] .02940|) .10700} .03486| .10836} .04027] .10972 
46 01847 | .10434) .02400) .10568) .02949|] .10703) .03495| .L08388]) .04036| .10974 
47 -01856 | 10486) .02409) .10570]) .02958|) .10705}) .03504) .10840] .04045|] .10976 

+ 127 19.01865} .10439} 9.02418 | .10573 | 9.02967 | .10707 1 9.03513 | .10842 1 9.04054 | .10978 
49 01874 | .10441} .02427-) 10575] .02977| .10709] .03522| .10845] .04063] .10981 
50 01884 | 10443] .02437|) 10577] .02986) .10712} .03531 | .10847] .04072) .10983 
51 01893 | 10445} .02446| .10579} .02995| .10714] .03540| .10849} .04081| .10985] 9 

+ 18’ | 9.01902} .10448 | 9.02455 | .10582} 9.03004 | .10716] 9.03549 | .10851] 9.04090 | .10988] 8 
53 -O1911 | .10450] .02464| .10584} .03013} .10718} .03558} .10854] .04099| .10990] 7 
54 01921 | .10452] .02473] .10586] .03022| .10721] .03567| .10856] .04108| .10992] 6 
55 -01930 | .10454] .02483) .10588] .03031] .10728] .03576| .10858} .04117| .10994] 5 

+ 14 |9.01939 | .10457] 9.02492 | .10591} 9.03040 | .10725] 9.03585 | .10861] 9.04126 | .10997] 4 
57 01948 | .10459]} .02501| .10593} .03050} .10727} .03594| .10863] .04135] .10999} 3 
58 -01958 | .10461} .02510| .10595} .08059| .10730] .03603| 10865] .04144] .11001} 2 
59 01967 |_.10463] .02519 | .10597] .03068 | .10732} .03612| .10867} .04153| .11004] 7 

9.01976 | 10466 }| 9.02528 | .10599] 9.03077 | .1073419.03621 | .10870} 9.04162 | .11006] 0 

21h 29m 21h 28m 21h gym 21h 26m Qih 25m 



TABLE 34. 

Haversines. 

gh 85m 38° 457 Qh 36m 39° W gh sym 39° 15/ Zh 88m 39° 30° Zh 39m 39° 457 

Log. Hav.} Nat. Hav. Log. Hav.| Nat. Hav.] Log. Hav.) Nat. Hav. Log. Hav.) Nat. Hav.} Log. Hay.| Nat. Hav, 

9.04162] .11006] 9.04699 | .11143] 9.05232 | .11280] 9.05762) .11419] 9.06288 | .11558 
04171] .11008] .04708| .11145] .05241] 111283] .05771| .11421] .06297| .11560 
.04180| .11010] .04717| .11147} .05250| .11285] .05780| .11423] .06305| .11563 
.04189 | .11013] .04726| .11150] .05259| .11287] .05788| .11426] 06314] .11565 

9.04198 |" .11015 | 9.04735 | .11152] 9.05268 | .11290| 9.05797 | .11428] 9.06323 | 11567 
04207] .11017] .04744] .11154] .05277| .11292] .05806| .11430] .06332] .11569 
04216 | .11019] .04753| .11156] .05285| .11294] .05815| 11433] .06340| .11572 
04225 | .11022] .04761| .11159] .05294| .11296] .05823| .11435] .06349 | .11574 

9.04234 | .11024] 9.04770 | 11161] 9.05303 | .11299] 9.05832 | .11437] 9.06358 | «11577 
04243 | .11026] .04779| .14163] .05312| .11301] .05841| .11440] .06367| .11579 
.04252 | .11029] .04788| .11166] .05321| .11303] .05850| 11442] .06375| .11581 
.04261| .11031] .04797| .11168] .05330| .11306] .05859| 11444] .06384| .11584 

9.04270 |" .11033 | 9.04806 | .11170 | 9.05339 | 11308] 9.05867 | 11447] 9.06393 | 11586 
04279 | .11035] .04815] .11172] .05347| .11310] .05876| .11449] .06401] 211588 
04288 | .11038} .04824| .11175] .05356| .11313] .05885| 11451] .06410| .11590 
04297 | .11040] .04833 | .11177] .05365| .11315] .05894| 11453] .06419| .11593 

9.04306 |" .11042 | 9.04842 | .11179 | 9.05374| 11317] 9.05903 | .11456] 9.06428 | .11595 
04315 | .11044] .04851| .11182] .05383| .11820] .05911) .11458] .06436| 11597 
04324] .411047] .04859) .11184] .05392| .11322] .05920| 11460] .06445| .11600 
04333 | .11049| .04868| 11186] .05400| .11324] .05929| .11463] .06454| .11602 

9.04341 | .11051] 9.04877 | .11189] 9.05409 | .11326 | 9.05938 | .11465 | 9.06462 | 11604 
04350 | 11054] .04886| .11191] .05418| .11329] .05946| .11467] .06471| .11607 
04359 | .11056] .04895| .11193] .05427] .11331] .05955| .11470] .06480| .11609 
.04368 | .11058] .04904| .11195] .05436| .11333]| .05964| .11472| .06489| .11611 

9.04377 | .11060 | 9.04913 | .11198] 9.05445 | .11336] 9.05973 | .11474| 9.06497| .11614 
04386 | .11063] .04922] .11200] .05453| .11338] .05982] .11477| .06506| .11616 
.04395 | 11065] .04931| .11202] :05462| .11340] .05990| .11479| .06515| .11618 
04404 | 11067] .04939 | 11205] .05471| .11343] .05999| 11481] .06523 | .11621] 33 

9.04413 |" .11070 | 9.04948 | .11207 | 9.05480 | .11345| 9.06008 | .11484| 9.06532 | .11623 
04422 | .11072] .04957| 11209] .05489] .11347] .06017| .11486] .06541] .11625 
04431 | .11074] .04966| .11211] .05498| .11349] .06025] .11488] .06550] .11628 
04440 | .11076] .04975 | .11214] .05506] .11352] .06034] .11491] 06558] .11630 

9.04449 | .11079 | 9.04984 | .11216 | 9.05515 | .11354 | 9.06043 | .11493 | 9.00567 
04458 | .11081] .04993| .11218]| .05524] .11356] .06052] .11495] .06576 
04467 | .11083] .05002| .11221| .05533| .11359]| .06060| .11498| .06584 
.04476 | 11086] .05011| .11223] .05542| .11361] .06069| .11500] .06593 

9.04485 |" .11088] 9.05019 | .11225| 9.05551] .11363] 9.06078 | .11502 | 9.00602 
04494 | .11090] .05028| .11228] .05559| .11366] .06087| .11504] .06611 
04503 | 11092] .05037| .11230} .05568| .11368| .06095| .11507| .06619 
04512 | .11095] .05046 | .11232| .05577| .11370] .06104| .11509| .06628 

9.04520 | .11097] 9.05055 | .11234 9.05586 | .11373| 9.06113 | .11511 | 9.06637 
04529 | .11099} .05064| .11237| .05595| .11375| .06122| .11514] .06645 
04538 | .11102] .05073| 11239] .05603] .11377| .06131] .11516] .06654 
04547 | 11104] .05082| .11241] .05612| .11379] .06139| .11518] .06663| .11658 

9.04556 | .11106] 9.05090 | .11244| 9.05621 | .11382] 9.00148 | .11521] 9.06671 | .11660 
04565 | .11108] .05099| .11246] .05630| .11384] .06157| .11523] .06680| .11663 
04574 | .11111] .05108) .11248] .05639| .11386] .06166| .11525] .06689| .11665 
04583 | .11413] .05117| .11251] .05648] .11389] .06174| .11528] .06697| 11667 

9.04592 | 11115] 9.05126 | .11253] 9.05656 | .11391| 9.06183 | .11530| 9.06706| .11670 
04601 | 011417] .05135| .11255] .05665| .11393] 06192] .11532] .06715| .11672 
.04610| .14120] .05144| .11257] .05674| 11396] .06201| .11535] .06724| .11674 
04619 |_.11122 | .05153|_.11260] .05683| .11398] .06209| .11537] .06732|_.11677 | 

9.04628 | .11124] 9.05161 | .11262| 9.05692 | .11400 | 9.06218 9.06741 | .11679 
04637 | 11127] .05170| .11264] .05700| .11403] .06227 .06750| 11681 
04646 | .11129] .05179| .11267] .05709| .11405] .06235 .06758 | 11684 
04654 | .11131] .05188| .11269] .05718| .11407] .06244 06767 | _.11686 

9.04663 | .11134] 9.05197 | .11271 | 9.05727 | .11410 | 9.06253 11688 
04672 | .11136] .05206| .11274] .05736| .11412] .06262 11691 
.04681| .11138] .05215| .11276] .05744| .11414] .06270 11693 
04690 | .41140] .05223| .11278] .05753| .11416] .06279 11695 

9.04699 | .11143 | 9.05232 | 11280] 9.05762 | .11419 | 9.06288 11698 

21h 24m 21h 23m 21h 22m 21h 21m 21h 20m 



Page 288] TABLE 34. 
Haversines. 

2h 40m 40° gh 41m 40° 15’ | 2h 42m 40° 30’ | 2h 43m 40° 45/ gh 44m 44° 

9.06810 
06819 
-06828 
06836 

Log. Hav.| Nat. Hav, 

11698 
11700 
11702 
11705 

Log. Hav. Nat. Hav, Log. Hav. .| Nat. Hav, Log. Hay. .| Nat. Hav. Log. Hav. Nat. Hav, 

9.07329 
07338 
07346 
07355 

11838 
11841 
11843 
11845 

9.07845 
07853 
07862 
07870 

11980 
11982 
11984 
11987 

9.08357 
08365 
08374 
08382 

012122 
12124 
012127 
12129 

9.08865 
08874 
08882 
08890 

12265 
012267 
12269 
12272 

- Ns 9.06845 
06854 
-06862 
-06871 

+ 

IDA CSmmND 

211707 
11709 
11712 
011714 

9.07364 
07372 
07381 
07390 

11848 
11850 
11852 
211855 

9.07879 
07887 
-07896 
-07905 

11989 
11992 
11994 
11996 

9.08391 
08399 
-08408 
-08416 

9.08899 
-08907 
-08916 
08924 

012274 
012276 
012279 
012281 

cw] 
N 9.06880 

06888 
06897 
-06906 

+ 

nh ROS 

9.07398 
-07407 
07415 
07424 

11857 
11860 
11862 
11864 

9.07913 
07922 
07930 
07939 

11999 
12001 
12003 
212006 

9.08425 
08433 
08442 
08450 

012141 
012143 
012146 
12148 

9.08933 
08941 
08949 
08958 

012284 
012286 
212288 
12291 

9.06914 
} .06923 

-06932 
-06940 

9.07433 
.07441 
-07450 
07458 

11867 
11869 
11871 
ol 1874 

9.07947 
07956 
07964 
07973 

12008 
12010 
12013 
012015 

9.08459 
-08467 
.08475 
08484 

12150 
12153 
012155 
212157 

9.08966 
08975 
08983 
08992 

12293 
012296 
212298 
12300 

9.06949 
06958 
06966 
06975 

9.07467 
07476 
07484 
07493 

11876 
11878 
11881 
11883 

9.07981 
07990 
07999 
-08007 

012018 
12020 
012022 
212025 

9.08492 
-08501 
08509 
08518 

012160 
012162 
012165 
212167 

9.09000 
-09009 
09017 
09025 

012305 
212307 
12310 | 

9.06984 
-06992 
07001 
07010 

9.07501 
07510 
07519 
07527 

11885 
11888 
11890 
11892 

9.08016 
-08024 
-08033 
08041 

012027 
012029 
012032 
12084 

9.08526 
08535 
08543 
08552 

012169 
012172 
012174 
012176 

9.09034 
09042 
09051 
09059 

012312 
012315 
012317 
12319 

9.07018 
07027 
07036 
07044 

‘9.07536 
07544 
07553 
07562 

011895 
11897 
11900 
11902 

9.08050 
-08058 
08067 
08075 

212036 
12039 
012041 
012044 

9.08560 
08569 
-08577 
08586 

012179 
12181 
012184 
212186 

9.09068 
-09076 
-09084 
-09093 

012322 
12324 
12327 
212829 

9.07053 
.07062 
07070 
07079 

9.07570 
-07579 
07587 
07596 

11904 
11907 
11909 
11911 

9.08084 
08092 
08101 
-08110 

212046 
12048 
012051 
12053 

9.08594 
08603 
-08611 
08620 

12188 
012191 
012193 
012195 

9.09101 
09110 
09118 
09126 

12331 
012304 
12336 
12339 

9.07088 
-07096 
-07105 
07113 

9.07605 
07613 
.07622 
07630 

011914 
11916 
11918 
11921 

9.08118 
-08127 
08135 
.08144 

12055 
12058 
12060 
12062 

9.08628 
08637 
08645 
08654 

012198 
12200 
12203 
12205 

9.09135 
09143 
09152 
09160 

012341 
012343 
012346 
212348 

212303 | 44 

9.07122 
.07131 
.07139 
07148 

9.07639 
07647 
07656 
07665 

11923 
11925 
11928 
11930 

9.08152 
-08161 
08169 
-08178 

012065 
12067 
12070 
12072 

9.08662 
08671 
08679 
-08687 

012207 
012210 
012212 
012214 

9.09169 
09177 
09185 
-09194 

9.07157 
07165 
.07174 
.07183 

9.07673 
.07682 
07690 
07699 

11933 
11935 
011937 
11940 

9.08186 
08195 
08203 
08212 

012074 
12077 
212079 
212081 

9.08696 
-08704 
-08713 
08721 

012217 
12219 
012222 
01 2224 

9.09202 
09211 
09219 
09227 

012351 
12353 
212355 
12358 
12360 
012363 
212365 
12367 

9.07191 
-07200 
07208 
07217 

9.07708 
07716 
07725 
.07733 

011942 
011944 
11947 
11949 

9.08220 
-08229 
-08237 
-08246 

012084 
12086 
212089 
12091 

9.08730 
08738 
08747 
08755 

012226 
012229 
012231 
212233 

9.09236 
09244 
09253 
09261 

12370 
012372 
012374 
012377 

9.07226 
07234 
07243 
07252 

9.07742 
07750 
.07759 
07768 

011951 
011954 
11956 
11958 

9.08254 
-08263 
08271 
-08280 

12093 
12096 
12098 
12100 

9.08764 
08772 
08781 
08789 

012236 
12238 
012241 
012243 

9.09269 
09278 
09286 
09295 

212379 
012382 
012384 
12386 

9.07260 
07269 
07277 
07286 11827 

9.07776 
07785 
07793 
07802 

11961 
11963 
11966 
11968 

9.08288 
08297 
08306 
08314 

12103 
012105 
012108 
212110 

9.08797 
-08806 
08814 
08823 

9.09303 
09311 
09320 
09328 

212389 
012391 
012394 
12396 

9.07295 
07303 
07312 
07321 

211829 
11831 
011834 
11836 

9.07810 
07819 
.07827 
.07836 

11970 
11973 
11975 
11977 

9.08323 
08331 
-08340 
08348 

012112 
012115 
012117 
12119 

9.08831 
-08840 
08848 
-08857 

9.09337 
09345 
09353 
09362 

212398 
12401 
12403 
12406 

9.07329 11838 

21h 19m 

9.07845 11980 

21h 18m 

9.08357 12122 

2h 17m 2ih 16m 

9.09370 12408 

21h 15m 

O| Nite cow eels 



TABLE 34. [Page 289 

Haversines. 

gh 45m 41° 15’ f 2h 46m 44° 30’ | 2h 47m 41° 45’ | 2h 48m 42° 0 Qh 49m 42° 157 | 

Log. Hay.| Nat. Hav. Log. Hay.! Nat. Hav. Log. Hav.| Nat. Hav.] Log. Hay.| Nat. Hav.]JLog. Hay.| Nat. Hay. 

9.09370 | 12408} 9.09872 | .1255219.10371 | .12697) 9.10866 | .12843]7 9.11358 | .12989 
09379 | 212410} .09880 | .12555]) .10379| 12700} .10874| .12845} .11366] .12992 
09387 | 12413} .09889 | .12557} .10387] 12702} .10882] 12848] .11374| .12994] 
09395 | 12415] .09897 | .12559} 10395] 12704] .10891]) 12850] .11382] .12996 

9.09404 | .12418 | 9.09905 | .12562}9.10404 | 12707] 9.10899 | .12852}9.11391| .12999 
09412 | .12420} .09914| .12564] .10412] .12709} .10907| 12855] .11399| .13001 
09421) 212422] .09922| 125674) 10420) 12712} .10915) 12857} .11407]| .13004 
09429 | .12425} .09930 | .125697 .10429) .12714] .10923) 12860} .11415| .13006 

9.09437 | 12427) 9.09939 | .12572} 9.10437 | .12717] 9.10932 | .1286219.11423 | .13009 
09446 | .12430} .09947| 125744 .10445] .12719] .10940} .12865]} .11431)| .13011 
09454 | 212432] .09955| 12576} 10453] 12721} .10948] 12867} .11440| .13014 
09462 | 12484} .09964; .12579]} .10462, 12724} .10956, 12870} .11448, .13016 

9.09471 | 12437] 9.09972 | .12581} 9.10470 | 12726 }9.10965 | 12872 }9.11456 | -13018 | 
.09479 | .12439] .09980]) .12584} .10478| .12729} .10973| 12874] .11464| .13021 
09488 | .12442] .09989| 12586] .10486| 12731] .10981|) 12877] .11472]| .13023 
09496 | 12444} .09997 | .12588} .10495| .12733} .10989| 12879} .11480| .130626 | 

9.09504 | 124464 9.10005 | .12591} 9.10503 | .12736 | 9.10997 | .12882]9.11489 | .13028 
09513 | 12449} .10014| .12593} .10511| .12738) .11006| .12884} .11497] .13031 
09521) 12451] .10022) 12596] .10519}| 12741} .11014} .12887} .11505]| .13033 | 
09529 | 12454) .10030 |) 12598} .10528 | .12743} .11022| .12889} .11513| .18036 

9.09538 | 12456] 9.10039 | 12600) 9.10536 | .12746]9.11030 | .12891}9.11521| .13038 
09546 | 12458} .10047| 12603} .10544) .12748] .11038) .12894] .11529| .13041 | 
09555 | 12461} .10055| 12605} .10553| 12750} .11047| 12896} .11538]| 518043 | 
09563 | 12463] .10064 | 12608} .10561} .12753] .11055 | .12899} 11546] .13045 | 

9.09571 | .12466 | 9.10072 | .12610] 9.10569 | .12755 | 9.11063 | 12901 } 9.11554 
09580 | .12468] .10080| .12613} .10577| 12758} .11071| 12904) .11562 
.09588 | .12470] .10088| 12615} .10586 | 12760] .11079| .129064 .11570 
09596 | 12473] .10097 | .12617] .10594 | .12763} .11088| .12909} .11578 

9.09605 | 12475 7 9.10105 | .12620] 9.10602 | 12765 }9.11096 | 12841 | 9.11586 
09613 | .12478] .10113| .12622] .10610|) 12767} .11104| .12913} .11595 
09622 | .12480} .10122) 12625] .10619} 12770} 11112) .12916]) .11603 
09630 | 12482} .10130) 12627] .10627 | 12772} 11120} 12918} 11611] 18065 

9.09638 | .12485] 9.10138 | .12629 9.10635 | 212775 19.11129 | .412921}9.11619 | .13067 | 
.09647 | 212487} .10147| .12632} .10643| 12777} .11137| .12923] .11627] .13070 | 
09655 | 12490) .10155| 12634} .10652} 12780} .11145| .12926] .11635 
09663 | 124927 .10163 | .12637} .10660| 12782) .11153| 12928] .11643 

9.09672 | .12494]9.10172) .12639 {9.10668 | .12784]9.11161 | .12930] 9.11652 
09680 | 12497} .10180| 12641} .10676| 12787] .11170|] 12933} .11660 
09688 | .12499} .10188) 12644] .10685| .12789] .11178| .12935} .11668 
.09697 | .12502} .10196| .12646} .10693| .12792] .11186| .12938} .11676 

9.09705 | .12504] 9.10205 | 12649] 9.10701 | .1279419.11194 | .12940] 9.11684 
09713 | 12506} .10213| 12651} .10709| 12797} .11202| .12943]) .11692 
.09722| .125097 .10221| .12654] .10718| 12799} .11211| .12945] .11700 
09730 | 12511} .10230 | _ 12656] 10726 | .12801) .11219| 12948] .11709| .18095 | 

9.09739 | .12514] 9.10238 | .12658 | 9.10734 | .12804} 9.11227 | .1295019.11717| .13097 | 
09747 | 12516] .10246) 12661} .10742| 12806} .11235| .12952] .11725] .13099 | 
09755 | 12519, .10255) 12663) .10751| 12809, 11243} .12955, .11733] 13102, 
09764 | A2521 9 .10263 | 12666) .10759 | 12800} .11252| 12957} .11741]| 13104 

9.09772 | .12523]9.10271 | .12668 9.10767 | .1281449.11260| .12960{/9.11749| .13107 
09780 | 12526} .10279| 12671} .10775| .12816} .11268} .12962] .11757]| .13109 
09789 | 12528} .10288| 12673] .10784] 12818} .11276| .12965} .11766| .13112 
09797 | 12531} .10296 | 12675} .10792| 12821} 11284] .12967]} .11774] .13114 

9.09805 | .12533 | 9.10304 | .12678 | 9.10800 | .1282349.11292| .12970 11 9.11782 | .13116 
09814 | 125364 .10313) 12680} .10808| 12826} .11301| 12972] .11790| .13119 
09822 | 12538} .10321| 12683] .10816| 12828} .11309| .12974) .11798] .13121 
09830 | .12540} .10329| 12685} .10825) .12831} .11317| .12977} .11806) .13124 

9.09839 | 12543] 9.10337 | .12687 | 9.10833 | .12833 } 9.11325 | .12979 4 9.11814 | .13126 
09847 | 12545] .10346| .12690} .10841| 12836} .11333] .12982] .11822| .13129 
09856 | 12547} .10354| .12692} .10849| .12838] .11342| .12984] .11831) .13131 
09864 | .12550}) .10362 | .12695} .10858 | 12840} .11350| .12987} .11839| .131384 

9.09872 | .12552 9.10371 | .12697} 9.10866| .12848] 9.11358 | .12989} 9.11847 | .13136 
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Page 290] 

| 2h 50m 42° 30/ 2h 51m 42° 45/ 

TABLE 34. 

Haversines. 

2h 52m 43° 07 2h 58m 43° 157 2h 54m 43° 30 

8 Log. Hav.) Nat. Hav.] Log. Hav.} Nat. Hav.) Log. Hay.) Nat. Hav.] Log. Hav.) Nat. Hav.j Log. Hav,| Nat. Hav] s 

0 9.11847 | .13136 } 9.12332 | .1328449.12815] .13432]9.13295] .13581] 9.13771 | 13731 | 60 
1 .11855 | 1.18139} .12341} 18286) 12823] .13435] .13303| .13584] .13779| .13734] 59 
2 11863 | -A3140] .12349| 138289] 112831] 18437) .18311| .138586] .13787! 13736] 58 

\ 8 -11871| 43243] .12357|) 218291] 12839] .134409 .18319) .185894 113795 13739 57 

+ 1 49.11879| 181469 9.12365 | 1829499.12847 | 218442 | 9.13326 13591 19.13803 | .IS741] 56 
5 11887 | 18148} .12373] 438296] .12855] .13445 9 .13384] 213594) .13811] Id744) 55 
6 £11895 | 15151] 12381] 213299} .12863] .13447] .13342] .18596] .13819| 13746] 54 
tf 11904] 13153} .12389, 13801} .12871] 13450} .13350| .138599] .13827] .13749 53 

+ 27 79.11912| 18156 99.12897 | 13304 99.12879 | .18452]9.18358 | 213601 | 9.13834 AS751 | 52 
9 11920] .13158} .12405] 13306} .12887] .138455} .13366} .18604) 13842) 18954) 517 

10 11928 | .13161} .12413] .13309} .12895| 13457} .13374| 13607] .13850] 218756] 50 

11 .11936 | .13163} .12421| .13311] .12903] .18460} .18382] .18609} .18858] .18759] 49 

H+ 38 $9.11944] .13166} 9.12429 | .1331419.12911 | 134621 9.13390 | 13611] 9.13866 | 13761 | 45 
18 11952] .13168} .12437] .13816} .12919| .13465] 13398] .18614] .13874] .13764] 47 

14 11960} 13172] .12445] 13318] .12927] 13467] 13406] .18616]) .13882] .13766] +6 
15 11968 | .13173]} .12453 | .13321] .129385|] 13470} .13414| .138619} .13890] .13769} 45 

-+ 4/99.11977| .13175 1 9.12461 | .13323]9.12943 | .13472 9.18422 | .18621] 9.13898 | 13771] 44 
hy 11985] .13178} 12470] .133826) 12951 | .18474] .13430] 13624] .13906] 138774] 43 
18 11993 | .13180} .12478| 18328] .12959] 18477] 11384388] .13626] 18913] 18776] 42 
19 12001 | .13183] .12486 | .13331] .12967| 13479] .13446 | 13629] .13921) .13779] 47 

+ 64 19.12009 | 018185} 9.12494 | 218833] 9.12975 | 18482] 9.138454 | .13631]9.13929 | .13781] 40 
21 12017 | .18188} .12502] .13336] .12983] .13484] .13462] .13634] .13937] .18784] 39 
22 12025 | .13190f .12510] .13338} .12991] 13487] .13470} .13636]) .13945] .13786] 38 
28 120383 | .13193] .12518| .13341} .12999] 13489] .13478} .13639] .13953) .13789] 37 

+ 67 7.9.12041 | £13195 9.12526 | .18343 } 9.18007 | 13492 19.18486 | .13641] 9.13961 | 18791} 86 
25 12050 | .13198} .12534] .13346} .13015|] .13494] .13494| .13644] .13969] .13794] 35 

26 12058 | .13200} .12542] 13348} .18023] .13497] .138501] 12646] .13977) 18796] 34 
27 12066 | .18203} 12550] .13351]} 13031] .138499} .13509| .138649] .13985] .18799] 33 

- 9 79.12074 | 13205} 9.12558 | 218353 99.138039 | .1850219.138517 | .18651)}9.13992 | .18801] 82 
29 .12082 | .13207} .12566| 18856] .18047] .18504) .18525| .138654]} 14000] .13804] 57 
50 12090 | .18210} .12574] 13358} .13055] 13507] .13533] 13656] .14008| .13806]} 30 
351 12098 | .13212} .12582] 13360} .138063] .18509} .13541| 13659] .14016] .18809} 29 

+ 87 49.12106| .13215}9.12590} .13363]9.1807L | 213512 ]9.13549 | 213661} 9.14024] .18811} 28 
358 12114 | .13217} .12598} .133865] .13079] 13514] .13557) 136644 .14032] 18814] 27 
54 12122 | 13220] .12606} .13368] .18087] 13517} .13565] 13666] .14040] .13816] 26 
385 12130 | .13222] .12614] .13370] .18095] .13519} .13573] .13669] .14048 | .13819]} 25 

- 9 $9.12189 | .13225 9.12622} .18373]9.18103 | 218522 ]9.13858) | 18671] 9.14056 | 1388225 24 
87 12147 | .13227] .12630| 13375] .13111] 13524] .18589) 13674} .14063] 13824] 23 
58 .12155 | .13230] .12638] .18378f .13119] 288527) 118597] 138676] .14071] 18827] 22 
89 12163] .13232} .12647| 13380] .13127] 13529] .13605| .13679} .14079 | 18829] 27 

+ 10’ $9.12171 | 18235] 9.12655 | .13383]9.138135 | .1353279.13613 | .13681 | 9.14087 | .138832} 20 

41 12179 | 13237] .12663} .133885] .138143] 18534] .13621] .18684} .14095]| .13834] 79 
42 .12187 | .13239} .12671] .13388]} .13151] 213537] .13628] .13686]} .14103} .13837} 78 
48 £12195 | .13242] .12679} .13390] .13159] .13539]) .13636} .13689]} .14111] .1383)] 77 

+ 11 $9.12203 | .18244] 9.12687] .13393) 9.13167 | 218542] 9.13644 | 213691} 9.14119 | 218842] 76 

45 12211 | 13247] .12695} 133959 .13175) 13544] .13652] 13694] .14127] 13844] 75 
46 .12219 | .13249] .12703| 18398] .13183] .18547] .13660] .18696] .14134] .13847] 74 

47 £12228] .13252} .12711| 13400] .13191] 13549] .13668] .13699] .14142} .13849] 73 

-- 127 19.12236 | .18254]9.12719 | .13403]9.13199 | .13552]9.13676 | 18701) 9.14150} .18852] 72 

49 12244] .138257] .12727] .13405] .18207] .138554] 13684] 13304] 14158] .13854] 77 
50 12252] 13259] .12785] .13408] .18215] .13557]} .13692) .13706} .14166] .18857} 70 
51 12260] .13262] .12743] .13410] 138223] .18559} .13700| .13709] .14174] 13859] 9 J 

+ 137 19.12268] .13264]9.12751 | .18412]9.13231 | .13562 9.13708 | .138711] 9.14182] 13862] & 
58 12276 | .13267] .12759} .138415] .18239] .13564]} 13716] .138714] .14190] 13864] 7 
54 12284] .13269}) .12767| 13417] .18247) .13567] .138724] .13716] .14197] .13867] 6 
55 £12292} 13272} .12775] .18420} .138255| .18569] .138732) 13719] .14205| .18869] 5 

+ 147 79.12300| .1327419.12783 | .13422]9.18263 | .13571] 9.13739 | 18721 99.14213 | .18872] 4 
57 12308 | 13276] 12791] .13425] .18271] .13574] 13747] 18724] 114221] 13874] 38 
58 12316 | 13279] .12799] .18427] .18279) .18576] .13755] 13726] .14229| 18877] 2 
59 12324) .13281] .12807] .13480] .13287| 13579] .18763] .13729] .14237] .13879] 7 

+ 16’ [9.12332] .13284]9.12815 | .13432 9.13295 | .13581] 9.13771 | .1873149.14245 | 18882] 0 
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TABLE 34. [Page 291 

Haversines. 

ah 55m 43° 45/ | 2h 56m 44co” | 2h 57m 44°15’ | 2h 59m 44° 30’ | 2h 59m 44° 45/ 

Log. Hav.|Nat. Hav.} Log. Mav.) Nat. Mav.} Log. Hav.| Nat. Hav.) Log. Mav.| Nat. Hav] Log. Mav.) Nat, Mav, 

9.14245 | .13882] 9.14715 | 14033] 9.15183 | .14185| 9.15647 | .14337] 9.16109 | 14491 
14252] 13884] 114723] 14035] 15190) 14187] .15655| .14340] 16117] 14493 
14260 | 43887] 114731) 14038] .15198| .14190] .15663] .14343] .16124| .14496 
14268 | _.13889] 214739} .14041] 15206 | 14192] 215670 | .14345] 16132] 14498] 

9.14276 | 13892] 9.14746 | .14043| 9.15214 | .14195] 9.15678 | 14348] 9.16140 | .14501 
14284 | 13894] .14754| 114046] .15221| .14198] .15686| .14350] .16147| .14504 
14292 | 43897} 14762] .14048| .15229| .14200] .15694| .14353] .16155| .14506 
14300 | 13899] 14770] .14051] 115237 | .14203] .15701| .14355] .16163 |_.14509 

9.14307 | 13902 | 9.14778 | .14053 | 9.15245 | 14205] 9.15709 | .14358] 9.16170 | .14511 | 
14315 | 13904] 14785] 14056] .15253| .14208] .15717| .14360] .16178| 14514} 
14323 | 13907] 14703] .14058| .15260| 14210] .15724| .14363] .16186| .14516 
14331) 13909) 14801 | .14061] 115268] .14213] 15732] .14366] 16193 |_.14519 

9.14339 | 13912 ]9.14809 | .14063| 9.15276 | .14215] 9.15740 | 14368] 9.16201 | 14521 | 
14347 | 13914] 14817] .14066] .15284] .14218] .15748| 14371] .16209| .14524 
14355 | 13917] 14824] .14068] 115291] 14220] .15755| .14373] .16216| .14527 
14362} .43920] 14832] .14071] .15299| .14223] .15763|_.14376] 16224 |_.14529] | 

9.14370 | 13922] 9.14840 | 14073] 9.15307 | .14226] 9.15771 | .14378 | 9.16232 | .14532 
14378 | .13925] 14848] 414076] .15315| 14228] .15778| .14381] .16229| .14534 
14386 | .13927] 14856] .14079] .15322] .14231| .15786| 14383] .16247| .14537 
14394 | 13930] .14863| .14081] .15330| .14233] .15794| 14386] .16255 | _.14539 

9.14402 | 13932 | 9.14871 9.15338 | 14236) 9.15802 | .14388) 9.16262 | .14542 
14410 | .13935 | 14879 3] 15346 | .14238| 115809] .14391] .16270| .14545 
14417} 13937] 14887 115353 | 14241) .15817| .14394] .16278| .14547 
14425 | 13940] 14895 | .14091} 15361) .14243] 115825 | 14396] 16285 |_ 14550] 

9.14433 | .13942] 9.14902 | .14094| 9.15369 | .14246 | 9.15832 | 14399] 9.16293 | .14552 
14441} .13945] 14910 | .14096] .15377| .14248| .15840| .14401] 16301 | .14555 
14449 | 13947] 14918] .14099] 115384] .14251] 15848] .14404] .16308| .14557 
14457 |_ 13950] 14926 | .14101] .15392| .14253] 115855] 14406] .16316|_.14560 

9.14465 | .13952] 9.14934 | .14104] 9.15400 | 14256] 9.15863 | .14409] 9.16324 | 14562 
14472] .13955] 14941 | .14106] .15408| 114259] .15871| .14411] .16331] .14565 
14480} .13957] .14949| .14109] .15415| 14261] .15879| .14414] .16339] .14568 
14488 | 13960] .14957| .1411] 115423] .14264] 15886 | .14417] .16346| .14570 

9.14496 | 13962) 9.14965 | 14114] 9.15431 | .14266] 9.15804 | .14419} 9.16354 | 14573 
14504] .13965] .14973| .14116| .15439| 14269] .15902| .14422] .16362| .14575 
14512] .13967) .14980| .14419| .15446| .14271] .15909| .14424] .16369| .14578 
14519 | .13970] .14988| .14122] .15454| 114274] .15917| 14427] .16377 |_.14580 

9.14527 | 13972) 9.14996 | 14124] 9.15462 | .14276| 9.15925 | 14429] 9.16385 | .14583 
14535] .13975] .15004| .14127] .15470| .14279| .15932| .14432] 16392 .14586 
14543 | 13977] 15012 | .14129] .15477| .14281] .15940| .14434] .16400| .14588 
14551] .13980] .15019| .14132] .15485| .14984] .15948| .14437] .16408 |_.14591 

9.14559 | 13983 | 9.15027 | 14134] 9.15493 | .14287| 9.15955 | 14440] 9.16415 | .14593 
14566 | 18985] 15035) .14137] .15500| .14289] .15963| .14442] .16423| .14596 
14574| .13988} 115043) .141391 .15508| .142921 15971] .14445] .16431] .14598 
14582 | .13990| 15050] .14142| .15516| 14294] 15978] .14447] .16438| .14601 

9.14590 | 13993] 9.15058 | .14144] 9.15524 | 14297] 9.15986 | 14450] 9.16446 | 14604 
14598 | 13995] 15066 | .14147] .15531| .14299] .15994| .14452] .16453| .14606 
14606} .13998] .15074| .14149] .15539| .14302] .16002| .14455] .16461| .14609] 
14613 |_.14000] .15082| .44152| .15547| .14304] .16009| .14457] .16469| .14611 

9.14621 | .14003 | 9.15089 | 14154] 9.15555 | 14307] 9.16017 | .14460] 9.16476 | .14614 
14629 | 14005] .15097| .14157| .15562| .14309] .16025| .14463] .16484| .14616) 
14637} .14008] .15105| .14160] .15570| .14312] .16032| .14465] .16492| .14619 
14645 | .14010] 15113] .14162| .15578| .14315] .16040| .14468] .16499| .14622 

9.14653 | 14013] 9.15120 | .14165| 9.15585 | .14317] 9.16048 | .14470| 9.16507 | .14624 
14660} 14015] 15128] .14167| .15593| .14320] .16055| .14473] .16515| .14627 
14668} 14018] .15136| .14170] .15601| .14322] .16063| .14475] .16522| .14629 
14676 | .14020) .15144| 14172] 15609 | .143%5] .16071| .14478| .16530| .14632 

9.14684 | .14023| 9.15152 | 14175] 9.15616 | .14327| 9.16078 | .14480| 9.16537 | .14634 
14025] .15159| .14177| .15624| .14330] .16086| .14483} 116545 | .14637 
14028 | .15167| 14180] .15632| .14332] .16094] .14486| .16553| .14639 
-14030| .15175 | _.14182) .15640| .14335| .16101| .14488] .16560| .14642 

45 [9.14715 | 14033 | 9.15183 | .14185 | 9.15647 | .14337] 9.16109 | 14491] 9.16568 | .14645 
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Page 292] TABLE 34. 

Haversines. 

Sh am 45° 0” Sh ym 45° 15/ Sh 2m 45° 30/ 8h 3m 45° 45/ Sh 4m 46° Y 

Log. Hav. |Nat. Hav. |Log. Hav. |Nat. Hav. |Log. Hav. |Nat. Hav. |Log. Hav. |Nat. Hav.}Log. Hav. 

9.16568 | .14645} 9.17024 | 14799] 9.17477 | .14955]9.17928| .15110 | 9.18376 
16576 | 14647] .17032| .14802] .17485| .14957] .17935| .15113] 18383 
16583 | .14650} .17039| .14804] .17492| .14960] .17943| .15116] .18390 
16591 | .146524 .17047| .14807] .17500| 14962] .17950| .15118| .18398| 15275 

9.16598 | .14655| 9.17054 | 14810] 9.17507 | .14965| 9.17958) .15121] 9.18405 | .15278 
16606 | .14658] .17062| .14812] .17515| .14968] .17965| .15123] .18413| .15286 
16614| .14660] .17069] .14815]| .17522| .14970] .17973| .15126] .18420| .15283 
16621 | .14663] .17077| .14817] .17530| .14973] 17980 | 15129] .18428 | 15285 

9.16629 | .14665 9.17085 | .14820] 9.17538 | .14975| 9.17988 | .15131| 9.18435 | .15288 
16637 | .14668) 17092] .14822] .17545| 14978] .17995| .15134| .18443| .15291 
16644 | .14670] .17100| .14825]| .17553| .14981| .18003| .15137] .18450| .15293 
16652 | .14673] .17107| .14828] .17560 | .14983] .18010| .15139] .18457| 15296 

9.16659 | 14676} 9.17115 | .14830| 9.17568 | .14986| 9.18018 | .15142 | 9.18465 | .15298 
16667 | .14678] .17122| .14833] .17575| .14988] .18025| .15144] .18472| .15301 
16675 | .14681] .17130| .14835] .17583 | .14991| .18033| 15147] .18480| 15304 
16682 | .14683] .17138! .14838] .17590| 14993] .18040| 15150] .18487| .15306 

9.16690 | .14686 | 9.17145 | .14841] 9.17598 | .14996 | 9.18048 | 15152] 9.18495 | .15309 
16697 | .14688] .17153| .14843] .17605| .14999| .18055| .15155] .18502| .15312 
16705 | 214691] .17160| .14846] .17613] .15001] .18062| 15157] .18509| .15314 
16713 | .14693] .17168| .14848] .17620| .15004] .18070| 15160] .18517| .15316 

9.16720 | .14696} 9.17175 | .14851| 9.17628 | .15006} 9.18077 | .15163] 9.18524 | .15319 
16728 | .14699] .17183| .14853] .17635| .15009} .18085| .15165] .18532| .15322 
16735 | .14701] .17191| .14856] .17643| 15012] .18092| .15168] .18539| .15325 
16743 | .14704] .17198| .14859] .17650| .15014] .18100| .15170] .18547| .15327 

9.16751 | .14706 | 9.17206 | .14861] 9.17658 | .15017} 9.18107 | 15173] 9.18554 | .15330 
16758 | .14709} .17213| .14864] .17665| .15019] .18115| .15176] .18561| .15333 
16766 | 14712] .17221| .14866] .17673| .15022] .18122| .15178| .18569| .15335 
16774| 14714] .17228| .14869] .17680] .15025] .18130| 15181] .18576| 15337 

9.16781 | .14717} 9.17236 | .14872 | 9.17688 | .15027] 9.18137 | .15183] 9.18584 | .15340 
16789 | .14719] .17243| .14874] .17695| .15030] .18145| .15186]. .18591| .15343 
16796 | .14722] .17251| .14877] .17703| .15032| .18152| .15189] .18598| .15346 
16804 | .14724} .17259| .14879] .17710| .15035] .18160| 15191] .18606| .15348 

9.16812 | 14727] 9.17266 | .14882 | 9.17718 | .15038 | 9.18167 | .15194] 9.18613 | .15351 
16819 | .14730] .17274| .14885] .17725| 15040] .18174| .15197] .18621| .15353 
16827 | .14732] .17281| .14887] .17733| .15043| .18182| .15199] .18628| .15356 
16834 | 14735] 17289 | .14890] .17740] .15045] .18189| .15202| .18636| .15359 

9.16842 | 14737] 9.17296 | .14892 | 9.17748 | .15048| 9.18197 | .15204] 9.18643 | .15361 
16850 | .14740] .17304| .14895] .17755| .15051] .18204| .15207] .18650| 15364 
16857 | .14748] .17311| .14898] .17763| .15053| .18212| 15210] .18658| .15367 
16865 | 14745] .17319| .14900] .17770| .15056] .18219| .15212]| .18665 | .15369 

9.16872 | .14748 | 9.17327 | .14903) 9.17778 | .15058| 9.18227 | .15215 | 9.18673 | .15372 
16880 | .14750] 17334] .14905] .17785| .15061] .18234| .15217| .18680| 15374 
16887 | .147531 .17342| .14908] .17793| .15064] .18242| .15220] .18687| .15377 
16895 | .14755] 17349 | .14910} .17800] .15066] .18249| .15222] .18695| .15379 

9.16903 | 14758] 9.17357 | .14913] 9.17808 | .15069 | 9.18256 | .15225 | 9.18702 | .15382 
16910 | .14760] .17364| .14916] .17815| .15071] .18264| .15228] .18710| .15385 
16918 | 14763] .17372| .14918] 17823] .15074] .18271| .15230] .18717] .15388 
16925 | 14766] 17379 | .14921] .17830| .15077] 118279 | .15233] .18724| .15390 

9.16933 | .14768 | 9.17387 | .14923 | 9.17838 | .15079 | 9.18286 | .15236 | 9.18732 | 15393 
16941] 14771] 17394] .14926] 17845] .15082] 18294] .15238] 18739] .15395 
16948 | .14773] .17402 | .14929] .17853| .15684] .18301] .15241] .18747] .15398 
16956 | 14776] .17409| .14931] .17860| .15087] .18309| 15244] .18754| .15401 

9.16963 | 14779] 9.17417 | .14934} 9.17868 | 15090] 9.18316 | .15246 | 9.18762 | .15403 
16971 | 44781] .17425| .14936) .17875| .150921 .18324] 15249! .18769| .15406 
16979 | .14784} .17432| .14939] .17883| .15095] .18331| 15251] .18776| .15409 
16986 | .14786] 17440} .14942] .17890| .15097] .18338| 15254] 18784] .15411 

9.16994 | .14789) 9.17447 | .14944] 9.17898 | .15100] 9.18346 | .15257]9.18791| .15414 
17001] 14791] 17455] 14947] .17905| .15103] .18353] .15259] .18798| .15416 
17009 | 14794] .17462| .14949] .17913| 15105] .18361] .15262] .18806| .15419 
17016 | 14797] .17470| .14952] .17920] .15108] .18368| .15264] 118813] .15422 

9.17024 | .14799 | 9.17477 | .14955| 9.17928 | .15110| 9.18376 | .15267 | 9.18821 | .15424 

i 
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TABLE 34, [Page 293 
Haversines. 

Sh 5m 46° 15’ Sh 6m 46° 30/ 8h ym 46° 457 Sh gm 44° V 8h gm 44° 15” 

Log. Hav.| Nat. Hav.} Log. Hav.) Nat. Hav.} Log. Hav.) Nat. Hav.] Log. Hav.| Nat. Hav.] Log. Hay.| Nat. Hav, 

9.18821} 15424) 9.19263 | .15582]9.19703 | .15741] 9.20140 | .15900] 9.20574 | .16060 
18828} 015423} .19270| .15585} .19710) .15743} .20147| 15903} .20582| .16063 
18835] 15430} .19278| .15588] .19717| 15746} .20154| 15905} .20589| .16065 
18843 | 15432} .19285} .15590} .19725| £5748] .20162| 15908} .20596| .16068 

9.18850] 215435] 9.19292 | .15593} 9.19732 | .15751}9.20169 | 15911] 9.20603 | 16071 
18858 | 15437} .19300} .15595] .19739| .MCPH4! 20176, 46913} .20611|] 16073 
18865 | 15440) 19307] .15598] .19747| .15757} 20184] .15916]} .20618| .16076 
18872 | 16443] .19315] 15601) .19754} .15759} .20191) 15919] .20625) .16079 

9.18880 | 15445 | 9.19322 | .15603]19.19761 | .15762]9.20198 | 15921] 9.20632 | 16081 
18887 | 215448] .19529| .£5606] .19769| .15765) .20205| .15924} .20639| .16084 
18895 | 15451} .19337] 15609} .19776| .15767} .20213| 15927] .20647) .16087 
18902 | 15453} .19344) .15611} .19783 | .15770] .20220| 15929} .20654| .16089 

9.18909 | .15456} 9.19351 | .15614]9.19790 | 15773 | 9.20227 | .159382)9.20661 | 16092 
18917] 15458} .19359] 15617] .19798| 15775] .20234| .159355 .20668] 16095 
-18924| 15461} .19366] .15619} .19805| .15778} .20242| .15937 4 .20675| .16097 
18932 | .15464] .19373 | 15622} .19812] .15781 7 .20249| .15940} .20683) .16100 

9.18939 | 15466] 9.19381 | .15625}9.19820| .15783 } 9.20256 | 159434 9.20690 | .16103 
18946 | 15469} .19388] 15627} .19827| .15786] .20263| 15945} .20697| .16105 
18954} 215472] .19395 | .15630} 19834) .15789) .20271| .£5948]} .20704| .16103 
18961 | .15474 9 .19403 | .15632] .19842] 15791) .20278| .15951) .20712| .i6111 

9.18968 | 15477 9.19410 | .15635 9.19849 | .1579419.20285 | .15953]9.20719 | 16118 
-18976| 15479) .19417| .15638} .19856| .15796]} .20292| .15956] .20726| .16116 
18983 | 15482] 19425] 15640} .19863] .15799] 20300) .15959} .20733) 16119 
18991 | 15485) .19432] .15643] .19871| .15802} .20307| 15961) .20740| .16121 

9.18998 | 18487] 9.19439 | .15646]9.19878 | .15804]9.20314| .15964} 9.20748 | 16124 
-19005 | 15490) .19447 | .15648} .19885) .15807] .20321| .15967} .20755| .16127 
19013 | 15493] .19454) .15651} .19893| .15810] .20329] .15969] .20762| .16129 
19020 | 15495] .19461) .15654} .19900| .15812]} .20336| 15972] .20769| .16132 

9.19027 | .1549819.19469 | .15656] 9.19907 | .15815 19.20343 | .15975) 9.20776 | 16135 
19035 | 15501} .19476 |) .15659} .19914|) .158181 .20350| .15977] .20784| .16137 
19042 | .15503] .19483 | .15662] .19922) .15820} .20358| .15980] .20791| .16140 
19050 | .15506} .19491) .15664) .19929|) .15823] .20365| .15983] .20798} 16143 

9.19057 | 215509 19.19498 | 15667] 9.19936 | .15826 9.20372 | .15985]9.20805 | .16146 
19064 | 15511} .19505) 15670] .19944| .15828} .20379] .15988} .20812} 16148 
19072 | 15504] .19513| 15672} .19951| 15831} .20386| 15991} .20820| .16151 
19079 | 15516] .19520| 15675} .19958| .158344 .20394| .15993} .20827}| .16154 

9.19686 | 215519] 9.19527 | .15677]} 9.19965 | 15836] 9.20401 | .15996] 9.20834 | .16156 
19094) .15522} .19535| .15680] .19973| .15839} .20408| .15999) .20841| .16159 
-19101 | 15524) .19542| .15683} .19980| .15842] .20415| .16001} .20848] .16162 
-19109 | .15527] .19549 | .15685]) .19987| .15844} .20423) .16004] .20856]| .16164 

9.19116 | .15580] 9.19557 | .15688}9.19995 | .15847 | 9.20430 | .16007 | 9.20863 | 16167 
-19123 | .15532} .19564| 15691} .20002| .15850] .20437)| .16009}) .20870} .16170 
-19131} 15535} .19571} .15693} .20009| .158524 .20444| 16012] .20877| .16172 
-19138 | .15537 9} .19579 | 156596} .20016| .15855] .20452| .16015) .20884|] .16175 

9.19145 | .15540 9.19586 | .15699 1 9.20024 | .15858 9.20459 | .16017 1 9.20891 | .16178 
19153 | 155434 .19593] .15701} .20031| .15860} .20466| .16020} .20899| .16180 
-19160 | 15545) .19600|] .15704} .20038| .15863} .20473| .16023] .20906| .16183 
19167 | .15548 .19608 | 45706} .20045|) .15866} .20481 | .16025} .20913] .16186 

9.19175 | .1555149.19615 | .15709 } 9.20053 | 15868 } 9.20488 | 16028} 9.20920 | .16188 
-19182 | 15553) .19622| 15712} .20060| .25871} .20495| .16031} .20927| 16191 
19190 | 15556) .19630| .15714] .20067|) 158744 .20502| .16033) .20935] .16194 
19197 | .15559} .19637| .15717} .20075| 15876] .20509 | .16036]} .20942| .16196 

9.19204 | .15561 19.19644 | 15720] 9.20082 | .15879} 9.20517 | .16089 9.20949 | .16199 
-19212| 155645 .19652] 45722; .20089| -A5881} .20524) 16041) .20956| .16202 
19219 | .15566} .19659}] .15725) .20096| .15884] .20531) .16044] .20963}| 16204 
19226 | .15569} .19666} .15728]) .20104| .15887} .20538 | .16047} .20971| 16207 

9.19234 | 15572 ]9.19674 | .15730] 9.20111 | .15889} 9.20546 | 160491 9.20978 | .16210 
19241 | 15574] .19681 | .15733] .20118| .15892] .20553|) .16052] .20985| 216212 
-19248 | .15577] .19688| .15736}) .20125| .15895} .20560| .16055) .20992| .16215 
-19256 | .15580] .19696 | .15738]} .20133 | .15898} .20567| .16057] .20999| .16218 

+ 15’ | 9.19263 | .15582]9.19703 | .15741] 9.20140 | .15900] 9.20574 | .16060} 9.21006 | .16220 
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Sh 10m 47° 30’ 

Log. Hav. Nat. Hay, 

TABLE 34. 

Haversines. 

Sh 11m 44° 45’ 

Log. Hav. Nat. Hav. 

Sh 12m 

Log. Hav. 

48° 0” Sh 13m 48° 15/ 

Nat. Hay.) Log. Hav. Nat. Hav, 

Sh 14m 48° 30/ 

Log. Hav, Nat. Hav, 

9.21006 
21014 
21021 
-21028 

16220 
016223 
16226 
16229 

9.21436 
21443 
-21450 
-21457 

16382 
16384 
016387 
16390 

9.21863 
-21870 
21877 
21884 

016543 | 9.22287 
016546} .22294 
016549} .22301 
216552 | .22308 

16706 
16709 
16711 
16714 

9.22709 
-22716 
22723 
22730 

16869 
16872 
16834 
016877 

9.210385 
21042 
21049 
21057 

016231 
16254 
016237 
216259 

9.21464 
21471 
21479 
21486 

216392 
016395 
16398 
16401 

9.21891 
21898 
21905 
21912 

016554 | 9.22315 
016557 | .22322 
016560} .22329 
16562 | .22336 

16717 
16720 
16722 
16725 

9.22737 
22744 
22701 
22708 

9.21064 
21071 
-21078 
-21085 

016242 
016245 
016247 
16250 

9.21493 
21500 
21507 
-21514 

016403 
16406 
16409 
216411 

9.21919 
-21926 
21934 
21941 

016365 | 9.22343 
016568 | .22350 
eAGST1) .22358 
016573 | .22365 

16728 
16730 
016733 
16736 

9.22765 
22772 
22779 
22786 16899 

9.21092 
-21100 
21107 
21114 

16253 
016255 
016258 

| 16261 

9.21521 
21529 
21536 
21543 

16414 
16417 
16419 
16422 

9.21948 
21955 
21962 
-21969 

016576 | 9.22372 
016579 | .22379 
16581] .22386 
016584} .22393 

216738 
16741 
016744 
16747 

9.22793 
22800 
-22807 
22814 

16902 
16904 
16907 
16910 

9.21121 
21128 
21135 
21143 

016263 
16266 
216269 
16271 | 

9.21550 
21557 
21564 
21571 

016425 
16427 
16430 
16433 

9.21976 
21983 
-21990 
21997 

16587 | 9.22400 
016589 | .22407 
016592} .22414 
216595 | .22421 

16749 
16752 
016755 
016757 

9.22821 
22828 
22835 
22842 

16913 
16915 
16913 
216921 

9.21150 
21157 
-21164 
21171 

016274 
016277 | 
16280 
16282 

9.21578 
21585 
21593 
-21600 

016436 
16438 
16441 
16444 

9.22004 
22011 
22019 
22026 

016598 } 9.22428 
216600} .22435 
216603] .22442 
216606} .22449 

16760 
16763 
016766 
16768 

9.22849 
-22856 
-22863 
.22870 

16924 
16926 
16929 
16952 

9.21178 
21186 
-21193 
-21200 

016285 
16288 
216290 
016293 

9.21607 
21614 
-21621 
-21628 

216446 
216449 
016452 
016454 

9.22033 
22040 
22047 
22054 

16608 | 9.22456 
216611} .22463 
16614} .22470 
016616} .22477 

016771 
16774 
16777 
016779 

9.22877 
22884 
22891 
22898 

016934 
016937 
216940 
16943 

9.21207 
21214 
21221 
21229 

16296 
16298 
16301 
16304 

9.21635 
21642 
-21650 
-21657 

16457 
16460 
16462 
016465 

9.22061 
-22068 
22075 
22082 

16619 } 9.22484 
016622} .22491 
016625 | .22498 
16627} .22505 

016782 
016785 
016787 
16790 

9.22905 
22912 
22919 
22926 

216945 
16948 
016951 
216953 

9.21236 
21243 
21250 
21257 

16306 
16309 | 
016312 
16314 

9.21664 
21671 
21678 
-21685 

16468 
016471 
16473 
216476 

9.22089 
-22096 
-22103 
22111 

16630 | 9.22512 
016633] .22519 
016635 | .22526 
016638} .22533 

16793 
016795 
16798 
16801 

9.22933 
-22940 
22947 
22954 

16956 
016959 
16962 
16964 

9.21264 
21272 
21279 
21286 

16317 
016320 
016323 
216325 

9.21692 
21699 
-21706 
21714 

16479 
16481 
016484 
16487 

9.22118 
22125 
22132 
-22139 

016641 | 9.22540 
016644) .22547 
016646} .22555 
216649 | 22562 

16804 
16806 
16809 
16812 

9.22961 
22968 
22975 
22982 

16967 
16970 
16973 
16975 

9.21293 
21300 
21307 
21314 

216328 | 
016331 
-16333 | 
016336 

9.21721 
21728 
21735 
21742 

16489 
016492 
216495 
16498 

9.22146 
222153 
-22180 
22167 

16652 } 9.22569 
of 6654} 22576 
016657 | .22583 
216660} .22590 

016815 
016817 
016820 
16823 

9.22989 
22996 
-23003 
-23010 

16978 
16981 
216984 
216986 

9.21322 
21329 
.21336 
-21343 

016339 
01341 
216344 | 
016347 

} 9.21749 
21756 
21763 
21770 

016500 
216503 
16506 
16508 

9.22174 
22181 
22188 
22195 

16663 | 9.22597 
016665 | .22604 
16668} .22611 
16671} .22618 

016825 
016828 
16831 
16834 

9.23017 
-23024 
23031 
-23038 

-16989 
016992 
16994 
216997 

9.21350 
21357 
21364 
21372 

16349 
16352 
216355 
216357 

) 9.21778 
21785 
-21792 
21799 

oAG511 
16514 
16516 
16519 

9.22202 
22209 
22216 
22224 

16673 | 9.22625 
016676) .22632 
016679 | .22639 
16681} .22646 

16836 
16839 
16842 
16844 

9 23045 
23052 
-23059 
-23066 

9.21379 
-21386 
21393 
-21400 

-16360 | 
16363 
216366 
216368 | 

9.21806 
21813 
-21820 
21827 

16522 
16524 
016527 
16530 

9.22231 
22238 
22245 
22202 

16684 | 9.22653 
016687) .22660 
016690} .22667 
016692} .22674 

016847 
16850 
016853 
016855 

9.23073 
-23080 
23087 
23094 

17000 
17003 
217005 
17008 
ol7O11 
17014 
17016 
17019 

9.21407 
21414 
21422 
21429 

16371 
016374 } 
016376 
16379 

9.21834 
21841 
.21848 
-21856 

016533 
016535 
216538 
016541 

9.22259 
22266 
22273 
22280 

016695 } 9.22681 
016698 | .22688 
eAG701} .22695 
016703 | .22702 

16858 
16861 
16864 
16866 

9.23100 
-23107 
23114 
23121 

17022 
17024 
17027 
17080 

+ 15 9.21436 16382 

20h 49m 

| 9.21863 16543 9.22287 16706 | 9.22709 

20h 48m 20h 47m 

16869 

20h 46m 

9.23128 -17033 | 



TABLE 34. 
Haversines. 

Sh 15m 48° 45/ Sh 16m 49° 0 Sh 17m 49° 15/ 8h 18m 49° 30 Sh 19m 49° 45/ 

Log. Hay.| Nat. Hav.} Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav.j Log. Hav.) Nat. Hav, Log. Hav.| Nat. Hav, 

9.23128 | .17083 4 9.23545 | .1719719.23960| .17362] 9.24372 | .17528] 9.24782 | .17694 
93135 | 17035] .23552 | 17200] .23967| .17365] .24379| .17530] .24789| .17697 
"93142 | .17088) .23559| .172031 .23974| .17368] .24386! .17533] .24796| .17699 
"93149 | .17041) .23566 | .17205] .23981| .17370] .24303| .17536] .24803 |_.17'702 

9.23156 | 47044 | 9.23573 | .17208| 9.23988 | .17373 9.24400 | .17539 | 9.24809 | .17705 
93163 | .17046) .23580] .17211] .23994| .17376]} .24406| .17541] 24816] .17708 
23170} .47049] .23587| 172414) .24001| .17379] .24413| .17544] 24823] 17710 
93177 | .170524 .23594| .17216) .24008| .17381] .24420| 17547] 24830) .17713 

9.23184 | .17055 | 9.23601 | .47219] 9.24015 | .17384 | 9.24427 | .17550| 9.24837 | .17716 
93191 | 17057] .23608| .17222] .24022) .17387] 24434] .17552] .24843| .17719 
23198 | 17060) .23615 | .17225] .24029| .17390] .24441| .17555] .24850| .17722 
‘23205 | .17063) .23622| .17227] .24036| .173924) 24448] .17558] .24857| .17724 

9.23212 | .17066 | 9.23629 | .17230| 9.24043 | .17395| 9.24454 | .17561] 9.24864 | 17727 
‘23219 | .17068) .23635| .17233] .24050| .17398] .24461| .17568| .24871| .17730 
93096 | 170714 23642] 17235] 24056] .17401] .24468| .17566] .24877| .17733 
"93933 | 17074) 23649] 172384 24063] .17403] .24475| .17569] .24884 | _.17735 

9.23240 | .17076 | 9.23656 | .17241| 9.24070 | .17406 | 9.24482 | .17572 | 9.24891 | .17738 
93247 | .170791 .23663| 17244] .24077| .17409] .24489| 17575] .24898| .17'44 
123954 | .17082] .23670| .17246] .24084| .17412] 24495] 17577] .24905| .17744 
23261 | .17085| .23677| 172494 .24091| .17414] .24502| .17580) .24911] .17746 

9.23268 | 17087 | 9.23684 | .17252] 9.24098 | .17417| 9.24509 | .17583] 9.24918 | .17749 
23275 | .17090) .23691| 17255] .24105| .17420] .24516| .17586] .24925| .17752 
"25282 | .17093) .23698| .17257] .24111| .17423] 24523] .17588) .24932| .17755 
23289 | .17096} .23705| 17260] .24118| .17425] .24530| .17591]) 24939 | .17758 

9.23295 | .17098 | 9.23712 | .17263| 9.24125 | .17428] 9.24536 | .17594] 9.24945 | .17760 
23302 | 17101] .23718| .17266] .24132| .17431] .24543| .17597] .24952| .17763 
23309 | 17104] 23725] .17268] .24139| .17434] .24550| .17600] .24959| .17766 
23316 | 17107) .23732| .17271] .24146| .17436| .24557| .17602] .24966 | _.17769 

9.23323 | 17109 | 9.23739 | 172741 9.24153 | .17439| 9.24564 | .17605] 9.24973 | .17772 
23330 | .17112] 23746] .17277} .24160| .17442] .24571| .17608] .24979| 17774 
123337 | 17115] .23753| .17279| .24166| .17445] .24577| .17611] 24986] 17777 
123344| .a7417] .23760| .17282] .24173] .17447] .24584| .17613] .24993 | 17780 

9.23351 | .17120 | 9.23767 | .17285| 9.24180 | 17450] 9.24591 | .17616|9.25000| .17783 
23358 | 17123] .23774! .17288] .24187| .17453] .24598| 17619] .25007| .17785 
23365 | .17126] .23781| .17290] .24194] .17456] .24605| .17622] .25013] .17788 
(23372 | .17128} .23788| .17293) .24201| .17458] .24612| .17624] .25020| .17791 

9.23379 | 17131] 9.23794| .17296] 9.24208 | .174614 9.24618 | .17627] 9.25027 | .17794 
23386 | .17134] .23801| .17299] .24215] 47464] .24625 25034] .17797 
:23393 | .17137] .23808| .17301] .24221| .17467] 24632 25040 | «17799 
23400] 17139} .23815| .17304] 24298} .17470] .24639 (25047 | .17802 

9.23407 | 017442 | 9.23822 | 17307] 9.24235 | .17472 | 9.24646 9.25054 | .17805 
23414] 17145] .23829| .17310] 24242] 17475] .24653 (25061 | .17808 
123421 | 17148] .23836| .17313] .24249| .17478] 24659 (25068 | .17811 
(23427 | 17150) .23843| .17315] .24256| .17481] .24666 (25074 | 17813 

9.23434 | .17153 | 9.23850 | .17318 | 9.24263 | .17483 | 9.24673 9.25081 | 17816 
123441 | .17156] 23857] .17321] .24269] .17486] .24680 (25088 | 17819 
(23448 | .17159] .23863| .17323} .24276| .17489] .24687 (25095 | 17822 
(23455 | .17161] .23870| .17326] .24283] 17492] 24604 (25102 | .17824 

9.23462 | 17164 | 9.23877 | .17329 | 9.24290 | .17494) 9.24700 9.25108 | .17827 
123469 | .17167} .23884| .17382] .24297| .17497] .24707 25115 
23476 | .17170} .23891| .17335} .24304| .17500] .24714 (25122 
23483 | .17172} .23898| .17337] 24311] .17503} .24721| .17669]) .25129 

9.23490 | .47175 | 9.23905 | 17340) 9.24317 | .17505 | 9.24728 | .17672 | 9.25135 
23497 | 17178) .23912| .17343] 24924] .17508] .24734| .17674] 25142 
:23504| 17181] .23919| .17346] .24331| .17511] .24741| .17677] .25149 
23511 | .17183] .23926| 17348) .24338| .17514] 24748] .17680} .25156 

9.23518 | 47186 | 9.23932 | 17351 | 9.24345 | 017517] 9.24755 | .17683 | 9.25163 
23525 | .47189] .23939| .17354] .24352| .17519] .24762| .17686] .25169 
(23532 | 17192) .23946| .17357] 24359] .17522] .24768| .17688] .25176 | 
(23538 | .17194} .23953] .17359| .24365| .17525] 24775 | .17691] .25183 

9.23545 | .17197} 9.23960 | .17362| 9.24372 | .17528] 9.24782 | .17694] 9.25190 

20h 43m 20h 4am 20h 41m 20h 40m 



Page 296] TABLE 34. 

Haversines. 

Sh 20m 50° WY Sh 21m 50° 15’ | 3h 22m 50° 30’ | 3h 23m 50° 45/ Sh 24m 51° 

Log. Hav.|Nat. Hay. } Log. Hav.) Nat. Hav. Log. Hayv.|Nat. Hav.] Log. Hav.) Nat. Hav.] Log. Hav.|Nat. Hav. 

9.25190} .17861.] 9.25595 | .18028] 9.25998 | .18196] 9.26398 | .18365 | 9.26797 
25196 | .17863} .25602| .18031] .26005| .18199} .26405| .18368} .26804 
25203 | 17866] .25608| .18034] 26011] .18202] .26412| .18370] 26810 
.25210 | 17869] .25615| .18036] .26018| .18205] .26418| .18373] .26817 

9.25217 | 17872 | 9.25622 | 18039] 9.26025 | .18207 | 9.26425 | .18376 | 9.26823 
.25224| 17875] .25629| .18042] .26031| 18210] .26432| .18379] .26830 
.25230| 17877] .25635| .18045] .26038] .18213} .26438| .18382] .26837 
25237 | 17880] .25642| .18048] .26045| .18216] .26445| .18384] .26843 

9.25244 | 17883] 9.25649 | .18050| 9.26051 | .18219 | 9.26452 |" .18387 | 9.26850 
25251 | 17886] .25655| .18053] .26058| .18221] .26458| .18390] .26856 
25257 | 17888] .25662| .18056] .26065| .18224] .26465| .18393] .26863 
25264 | 17891] .25669| .18059] .26071| .18227] .26472| .18396] .26870 

9.25271 | .17894 | 9.25676 | .18062] 9.26078 | .18230 | 9.26478 | .18399 | 9.26876 
.25278| 17897] .25682| .18064] .26085| .18233} .26485| 18401] .26883 
.25284| 17900] .25689| .18067] .26091| .18235] .26492| .18404] 26890 
25291} 17902] .25696| .18070] .26098| .18238] .26498| .18407] .26896 

9.25298 | 17905 | 9.25703 | .18073 | 9.26105 | 18241] 9.26505 | .18410 | 9.26903 
.25305 | 17908} .25709| .18076} .26112| .18244] .26512| .18413] .26909 
.25311| .17911] 25716] .18078} .26118| .18247] .26518] .18415] .26916 
25318 | 17914) .25723| .18081} .26125| 119249} .26525| .18418] .26923 

9.25325 | .17916 | 9.25729 | .18084 9.26132 | .18252| 9.26532 | .18421 | 9.26929 
.25332 | 17919] .25736| .18087] .26138| .18255] .26538| .18424] .26936 
.25339 | 17922] .25743| .18090] .26145| .18258] .26545| .18427] .26942 
25345 | 17925] .25750| .18092] .26152| .18261] .26551| .28430] .26949 

9.25352 | .17928 | 9.25756 | .18095] 9.26158 | 18263 | 9.26558 | .18432 | 9.26956 
25359 | 179301 .25763| .18098] .26165| .18266] .26565| .18435] .26962 
25366 | .17933} .25770| .18101] .26172| .18269]| .26571| 18438] .26969 
.25372| 17936] .25776| .18104] .26178| .18272] .26578| .18441] .26975 

9.25379 | .17939 | 9.25783 | .18106 | 9.26185 | .18275 | 9.26585 | .18444 | 9.26082 
25386 | .17941] .25790] .18109} .26192| .1se77] .26591] .18446] .26989 
25393 | 17944] .25797| .18112] .26198| .18280] .26598} .18449} .26995 
.25399 | .17947] 25803] .18115] .26205| .18283] .26605] .18452} .27002| .18622 

9.25406 | .179501 9.25810 | .18118 | 9.26212 | 18286] 9.26611 | .18455| 9.27008 | .18624 
.25413| 17953} .25817| .18120] .26218| .18289] .26618| .18458] .27015| .18627 
25420 | 17955] .25823] .18123] .26225| .18292] .26625] .18461] .27022| .18630 
25426 | 17958] .25830| .18126] .26232| .18294] .26631] .18463) .27028| .18633 

9.25433 | .17961| 9.25837 | .18129 | 9.26238 | .18297 | 9.26638 | .18466| 9.27035 | .18636 
.25440| 17964] .25844| .18132] .26245| .18300] .26644| .18469] .27041| .18639 
25447 | 17967} .25850| .18134] .26252| .18303) .26651| .18472] .27048] .18641 
25453 | 17969] .25857| .18137] .26259| .18306) .26658] .18475] .27055] 18644 

9.25460 | .17972 | 9.25864 | .18140 | 9.26265 | .18308| 9.26664 | .18478] 9.27061 | .18647 
.25467| 17975] .25870| .18143] .26272| .18311] .26671| .18480] .27068| .18650 
.25474| 17978] .25877| .18146} .26279| .18314} .26678| .18483]} .27074] .18653 
.25480 | 17981] .25884| .18148] .26285| .18317] .26684| .18486] .27081 | .18656 

9.25487 | 17983 | 9.25891 | .18151 | 9.26292 | .18320| 9.26691 | .18489] 9.27088 | .18658 
.25494| 17986] .25897| .18154] .26299| 18323] .26697| .18492] .27094| .18661 
.25500| 17989] .25904| .18157} 26305] 18325] .26704| .18494] .27101| .18664 
.25507 | .17992] .25911 | .18160] 26312] .18328] .26711| .18497] .27107|_.18667] 13° 

9.25514 | .17995| 9.25917 | .18162] 9.26319 | .18331| 9.26717 | .18500]9.27114| .18670 
.25521| 179971 25924] .181651 .26325| .183341 .26724| .185031 .27121| .18673 
.25528| .18000] .25931| .18168] .26332| .18337] .26731| .18506] .27127] .18675 
.25534| .18003} .25938| .18171] .26339| .18339] .26737| .18509] .27134| .18678 

9.25541 | .18006 | 9.25944 | .18174] 9.26345 | .18342] 9.26744 | .18511 | 9.27140| .18681 
.25548| .18008] .25951| .18176] .26352| .18345] .26751] 18514] .27147| .18684 
25554| 18011} .25958| .18179} .26359| .18348] .26757| .18517] .27154|] .18687 
.25561| 18014] .25964| .18182] .26365| .18351] .26764| .18520] .27160| .18690 

9.25568 | .18017 | 9.25971 | .18185 | 9.26372 | .18353] 9.26770 | .18523] 9.27167 | .18692 
.25575 | .18020] .25978| .18188| .26378| .18356] .26777| .18526] .27173| .18695 
.25581| .18022] .25984| .18190] .26385| .18359| .26784| .18528] .27180| .18698 
.25588 | 18025) .25991| .18193] .26392| .18362] .26790| .18531] .27186| .18701 

-18028 | 9.25998 | 18196 | 9.26398 |" .18365 | 9.26797 | .18534 | 9.27193 

20h gm 20h gsm 20h s7m 
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Haversines. 

Sh 25m §1° 15’ Sh 26m 51° 30/ Sh gym §1° 457 Sh 28m 52° W Sh 29m 52° 15/ 

Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav.JLog. Hav.| Nat. Hay.] Log. Hav.) Nat. Hav].Log. Hav.| Nat. Hav. 

9.27193 | .18704] 9.27587 | .18874] 9.27979 | .19045] 9.28368 | 19217] 9.28756 | .19389 
'27200| 18707} .27594| .18877] .27985| 19048] .28375| .19220] .28762| .19392 
‘27206 | .18710] .27600| .18880] .27992| .19051] .28381| .19223| .28769| .19395 
27213| .18712! .27607| .18883] .27998| .19054| .28388| .19226] .28775| .19398 

9.27219 | .48715| 9.27613 | .18886] 9.28005 | .19057] 9.28394 | .19228)9.28782| .19401 
27226 | .18718] .27620| .18888]} .28011) .19060] .28401| .19231} .28788| .19404 
27233 | 18721] .27626| .18891}] .28018| .19062] .28407| .19234] .28794| .19406 
(27239 | 18724] .27633| .18894] .28024] .19065] .28414| .19237] .28801| .19409 

9.27246 | .18727] 9.27639 | .18897] 9.28031 | .19068] 9.28420 | .19240] 9.28807 | .19412 
127252 | 18729] .27646| .18900] .28037| .19071] .28427| .19243] 28814] .19415 
127259 | 18732] .27652| .18903] .28044| .19074] .28433| .19246] .28820| .19418 
(27265 | 18735] .27659, .18906] .28050, .19077] .28440, .19248| .28827) .19421 
27272 | 18738] 9.27666 | .18908) 9.28057 | .19080| 9.28446 | .19251|) 9.28833 | .19424 
27279 | 18741] .27672| .18912] .28063| .19082] .28453| .19254| .28840| .19427 
127285 | 18744] .27679| .18914] .28070| .19085] .28459| .19257] .28846| .19429 
27292 | 18746] .27685| .18917] .28076| 19088} .28465| .19260| .28852| .19432 
27298 | 18749 | 9.27692 | .18920] 9.28083 | .19091 | 9.28472 | .19263| 9.28859 | .19435 
27305 | .18752) .27698| .18923} .28089] .19094] .28478| .19266] .28865| .19438 
27311 | 18755} .27705| .18926] .28096| 19097] .28485| .19269| .28872| .19441 
27318 | 18758} .27711| .18928} .28102| .19100} .28491| .19271] .28878| .19444 

9.27325 | 18761] 9.27718 | .18931} 9.28109 | .19102] 9.28498 | .19274] 9.28885 | .19447 
.27331| 18763] .27724| .18934] .28115| 19105] .28504| .19277] .28891]| .19450 
27338 | 18766] .27731| .18937] .28122] .19108] .28511| .19280] .28897| .19452 
27344 |_ 18769] .27737|_.18940] 28128 | 19111] .28517| 19283] .28904| 19455 

9.27351 | 48772} 9.27744 | 189439 9.28135 | .19114| 9.28524 | .19286] 9.28910 | .19458 
(27357 | 18775] .27751| .18945] .28141| .19147] .28530| .19289] .28917| .19461 
.27364| 18778) .27757| .18948] .28148| .19120] .28537| .19291] .28923| .19464 
27371| 187804 .27764| .18951] .28154| .19122| .28543| 19294] .28930| .19467 

9.27377 | .18783| 9.27770 | 18954) 9.28161 | .19125} 9.28549 | .19297| 9.28936 | .19470 
27384 | 18786] .27777| .18957] .28167| 19128] .28556| .19300] .23942| .19473 
.27390 | .18789{ .27783| .18960] .28174| .19131] .28562| 19303] .28949| .19475 
27397 |_ 18792] .27790| .18963] .28180| 19134] .28569| .19306] .23955| .19478 

9.27403 | 18795 | 9.27796 | .18965 9.28187 | .19137| 9.28575 | .19309} 9.28962 | .19481 
.27410| .18797] .27803| .18968} .28193| .19140] .28582| .19311] .28968| .19484 
.27417| 18800] .27809| .18971} .28200] .19142] .28588| .19314] .28974| .19487 
27423 | 18803] .27816| .18974} .28206| .19145] .28595| .19317] .28981| .19490 

9.27430 | .18806 | 9.27822 | .18977] 9.28213 | .19148| 9.28601 | .19320] 9.28987 | .19493 
.27436 | .18809] .27829| .18980} .28219| .19151] .28608| .19323] .28994| .19496 
.27443,| 18812] .27835| .18983] .28226| .19154] .28614| .19326] .29000| .19499 
.27449 | _.18815| .27842| .18985] .28232| .19157] .28620| .19329} .29007| .19501 

9.27456 | .18817 | 9.27848 | .18988 4 9.28239 | .19160 | 9.28627 | .19332] 9.29013 | .19504 
27463 | 18820] .27855| .18991] .28245| .19163) .23633| .19335| .29019| .19507 
.27469| 18823] .27861| .18994] .28252| .19165] .28640| .19337] .29026| .19510 
.27476 | 18826} .27868| .18997] .28258| .19168] .28646| .19340] .29032| .19513 

9.27482 | 18829 | 9.27875 | .19000} 9.28265 | .19171| 9.28653 | 19843] 9.29039 | .19516 
.27489 | 18882] .27881| .19002] .28271| .19474] .28659| .19346] .29045| .19519 
.27495 | .18834] .27888| .19005] .28278| .19177] .28666| .19349] .29051| .19522 
.27502 | 18837] .27894| .19008| 28284} .19180] .28672| .19352] .29058| .19524 

9.27508 | .18840] 9.27901 | 19011} 9.28291 | .19183] 9.28679 | .19355} 9.29004 | .19527 
.27515| 18843] .27907| .190141 .28297| 19185] .28685| .19358| .29071| .19530 
.27522| 18846] .27914| .19017] .28304| .19188] .28691| .19360] .29078| .19533 
.27528 | 18849] .27920| .19020} .28310] .19191] .28698| .19363] .29084| .19536 

9.27535 | .18852| 9.27927 | .19022] 9.28317| .19194} 9.28704 | .19366} 9.29090 | .19539 
.27541| .18854] .27933| .19025] .28323] 19197] .28711| .19369] .29096| .19542 
.27548 | .18857] .27940| .19028] .28330| .19200] .28717| .19372] .29103| .19545 
.27554| 18860] .27946| .19031] .28336| .19203] .28724| .19375] .29109| .19548 

9.27561 | .18863] 9.27953 | .19034| 9.28342 | .19205] 9.28730 | .19378]9.29116| .19550 
.27567| .18866} .27959| .19037] .28349] .19208] .28737| .19381] .29122] .19553 
.27574| .18869| .27966| .19040} .28355| .19211] .28743| .19383] .29128| .19556 
.27580 | 18871] .27972| .19042] 28362] .19214] .28749| .19386] .29135| .19559 

9.27587 | .18874) 9.27979 | .19045| 9.28368 | .19217] 9.28756 | .19389)9.29141| .19562 STR WS WAI ADH WO] 

20h 34m 20h 3gm 20h gam 20h 34m 20h som 
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Sh 80m 52° 30/ 

TABLE 34. 
Haversines. 

Sh 81m 52° 457 gh gem 53° Sh 33m 53° 15/ Sh 84m 53° 30/ 

Log. Hav.| Nat. Hay.} Log. Hav.! Nat. Hav. Log. Hav.| Nat. Hav.| Log. May.| Nat. Hay. Log. Hay.| Nat. Hav.f s 

9.29141 | .19562 | 9.29524 | .19735] 9.29906 | .19909] 9.30285 | .20084] 9.30662 | .20258} 60 
29148 | .19565] .29531} .19738] .29912] .19912} .30291] .200871 .30668] .20262] 59 
.29154| .19568] .29537] 19741] .29918} .19915] .30297] .20090] .30674| .20265] 58 § 
-29160| .19571] .29543] .19744] .29925| .19918] .30303 | .20093} .30680} .20268 | 57 

9.29167 | 19573} 9.29550 | .19747 9.29931 | .19921} 9.30310 | .20095 | 9.30687 | .20271 | 56 
-29173| .19576} .29556] .19750] .29937| .19924]} .30316] .20098} .30693] .20273} 55 
.29180 | 19579} .29563| .19753] .29943| .19927} .30322] .20101] .30699|) .20276] 54 § 
29186 | .19582 | .29569 | .19756] .29950| 19930} .30329 | .20104} .30705 | 20279} 53 

9.29192 | .19585 ] 9.29575 | .19758} 9.29956 | .19932 | 9.30335 | .20107] 9.30712 | .20252] 52 
-29199 | .19588]} .29582| .19761] .29962] .19935] .30341] .20110} .30718| .20285] 57 
-29205| 19591] .29588| .19764] .29969| .19938} .30348] .20113] .30724) .20288} 50 
.29212| .19594} .29594| .19767] .29975| .19941} .30354] .20116] .30730| .20291} 49 

9.29218 | .195971 9.29601} .19770] 9.29981 | .19944 9.30360 | .20119] 9.30737 | .20294) 48 
.29224| .195994 .29607| .197734 .29988) .19947]) .30366] .20122] .30743| .202974 47 
.29231 | .196024 .29614| .19776] .29994| .19950]} .30373| .20125] .30749| .20300] 46 
.29237 | .19605] .29620| .19779]} .30000| .19953) .30379] .20127]. .30755 | .20303 4 45 f 

9.29244 | .19608 | 9.29626 | .19782] 9.30007 | .19956} 9.30385 | .20130} 9.30762 | .20306} 44 
-29250| 19611} .29633| .19785] .30013| .19959}) .30392| .20133] 30768) 20309) 43 
-29256| 19614} .29639|] .19787} .30019, .19962} .30398| .20136] .30774| .20312) 42 
.29263 | 19617] .29645] .19790] .30026| .19964] .30404, 20135] .30780| .20314) 47 

9.29269 | .19620] 9.29652 | .19793]} 9.30032] .19967] 9.30410 | .20142] 9.30787 | .20317} 40 
-29276 | 19623} .29658] .19796} .30038] .19970] .30417] .20145]} .30793) .20320} 39 
-29282 | .19625] .29664] .19799] .30045] .19973]} .30423] .20148] .380799| .20323 4 38 
.29288 | .19628] .29671| .19802] .30051] .19976] .30429] .20151] .30805| .20326} 37 

9.29295 | 19631] 9.29677} 19805} 9.30057 | .19979 | 9.30436 | .2015449.30812| 20829] 36 | 
.29301 | .19634] .29683| .19808] .30064| .19982} .30442] .20157} .30818| .20332] 35 
.29307 | 19637} .29690] .19811] .30070] .19985} .30448} .20160} .30824) .20335} 34 
.29314 | .19640] .29696| .19814] .30076| .19988} .30454] .20162] .30830| .20338} 33 

9.29320 | 196431 9.29703 | 19816} 9.30083] .19991/9.30461| .20165} 9.30837 | .20341] 32 
.29327 | 19646] .29709| .19819] .30089| 19994] .30467| .20168] .30843| .20344] 37 
-29333 | 19649} .29715| .19822) .30095| .19996} .30473|] .20171] .30849) .20347] 30 
.29339 | 19651] .29722] .19825] .30102|) .19999} .30480|] .20174} .30855 | .20350 |_ 29 

9.29346 | 19654] 9.29728 | .19828] 9.30108 | .20002 | 9.30486 | .20177 | 9.30862 | .20352 | 28 
.29352 | 19657] .29734| .19831} .30114| .20005} .30492] .20180} .30868| .20355 | 27 
-29359 | .19660] .29741| .19834] .30121) .20008}) .30498] .20183} .30874| .20358} 26 
.29365 | 19663) .29747| .19837} .30127| .20011} .30505| .20186]} .30880| .20361 | 25 

9.29371 | 19666} 9.29753 | .19840} 9.30133 | .200141 9.30511 | .20189 | 9.30887 | .20364 | 24 
-29378 | .19669] .29760| .19842] .30139| .20017} .30517] .20192} .30893| 203867) 23 
.29384 | .19672] .29766| .19845] .30146]| .20020]) .30524] .20195] .30899| .20370} 22 
-29391 | £9675} .29772| .19845} .30152) .20023] .30530] .20198]} .30905| 20873 | 27 

9.29397 | 19677] 9.29779 | .19851] 9.30158 | .20026 } 9.30536 | .202004 9.30912 | .20376} 20 
.29403 | 19680} .29785| .19854) .30165| .20028} .30542) .20203] .30918|] .20379} 79 
.29410 | .19683} .29791| .19857} .30171| .20031] .30549|] .20206) .30924| .20882] 78 
-29416| .19686} .29798| .19860} .30177| .20084] .30555] -20209f .30930| .20885 | 77 

9.29422 | .19689 | 9.29804 |. .19863 | 9.30184| .20037] 9.30561 | .202121 9.30937 | .20388 | 76 
.29429 | .19692] .29810] .19866}) .30190| .20040} .30567| .20215] .30943|] .20391] 75 | 
-29435| 48695} .29817| .19869] .30196| .20043] .30574| .20218} .30949] .203893} 74 
.29442| .19698} .29823| .19872} .30203] .20046} .30580| .20221} .380955] .20396 |_ 73 

9.29448 | 19794 9.29829 | .19874} 9.30209 | .20049} 9.30586 | .20224] 9.30962 | .20399 | 72 
29454] .197034 .29836| .19877] .30215] .20052} .30593| .202271 .30968| .20402] 77 
-29461| .19706} .29842| .19880] .30222] .20055} .30599| .20230} .30974| .20405 | 70 
.29467 | 19709} .29848| .19883]) .30228| .20058} .30605| .20233} .30980| .20408} 9 

9.29473 | 19712) 9.29855 | .19886} 9.30234 | .20060} 9.30611 | .20235 4) 9.30987 | .20411] 8 | 
-29480 | 19715) .29861] .19889] .30240| .20063] .30618) .20238}) .30993| .20414] 7 
-29486 | 2197184 .29867| .19892] .30247| .20066] .30624) .20241] .30999| .20417— 6 ¥ 
.29493 | 19721} .29874| .19895} .30253]| .20069}% .30630| .20244} .31005) .20420]) 5 

9.29499 | .19724| 9.29880 | .19898} 9.30259 | .20072] 9.30636 | .20247] 9.31012 | .20423) 4 
.29505| 19727} .29886 | .19901]} .30266| .20075} .30643| .20250} .31018| .20426] 3 
-29512| .19730} .29893| .19903} .30272| .20078] .30649| .20253}) .31024| .20429] 2 
-29518| .19732] .29899| .19906] .30278| .20081} .30655| .20256} .31030| .20432] 7 

9.29524 | .19735} 9.29906 | .19909} 9.30285 | .20084} 9.30662 | .20259]) 9.31036 | .20435] 0 

20h 20h 283m 27m 2gm 20h 20h 26m 20h 25m 



Sh 35m §3° 45/ 

Log. Hav .| Nat. Hav. Log. Hav 

Sh 36m 54° 0 

TABLE 34. 
Haversines. 

.| Nat. Hav. 

8h 37m 54° 157 

Log. Tav. Nat. Hav, 

Sh 38m 54° 30” 

[Page 299 

Sh 39m 54° 45/ 

Log. Ilav .| Nat. Hav.| Log. Hav. .| Nat. Tlav 

9.31036 
31043 
-31049 
-3 1055 

020435 | 9.31409 
020437) .31416 
220440} .31422 
020443} .31428 

20611 
20614 
20617 
020620 

9.31780 
-31786 
-31793 
31799 

20788 
020790 
020793 
020796 

9.32149 
32155 
32161 
32168 

20965 | 9.32516 
020968 | .32522 
20971} .32528 
20974 .32534 

21143 
21146 
021149 
21152 

9.31061 
-3 1068 
31074 
-31080 

220446 | 9.31434 
220449} 31440 
0204524 .31447 
020455} .31453 

220628 
220626 
20629 
20631 

9.31805 
31811 
-31817 
-31323 

020799 
220802 
20805 
220808 

9.32174 
-32180 
32186 
32192 

020977 | 9.32541 
220980 | .32547 
220983 | .32553 
220986 yj .32559 

oP 1155 
21158 
21161 
071164 

9.31086 
-3.1093 
-31099 
31105 

020458 | 9.31459 
220461 5.31465 
020464 .31471 
220467 | .31478 

20634 
20637 
20640 
20643 

9.31830 
-31836 
-31842 
.31848 

20811 
220814 
20817 
220820 

9.32198 
32204 
32210 
32217 

220989 } 9.32565 
20991 f .32571 
020994} .32577 
220997 | .32583 

21167 
21169 
221172 
21175 

9.31111 
31117 
31124 
31130 

20470 | 9.31484 
20473 | .31490 
20476} 31496 
020479 | .31502 

020646 
20649 
020652 
220655 

9.31854 
31860 
.31867 
-31873 

020823 
020826 
020829 
20852 

9.32223 
32229 
32235 
32241 

021000 } 9.32589 
021003} .32595 
021006] .32601 
221009} .32608 

21178 
21181 
21184 
21187 

9.31136 
-31142 
31149 
31155 

20481 } 9.31508 
020484} .31515 
020487 | .31521 
220490 | .31527 

20658 
20661 
20664 
20667 

9.31879 
31885 
31891 
31897 

20835 
20838 
020841 
020844 

9.32247 
32203 
32259 
-32266 

21012 | 9.32614 
021015] .32620 
221018} .32626 
o21021 4 .32632 

21190 
21193 
21196 
21199 

9.31161 
-31167 
31173 
-31180 

220498 } 9.31533 
220496} .31539 
220499 | .31546 
220502 | .31552 

20670 
20673 
220675 
20678 

9.31903 
31910 
-31916 
31922 

20847 
220850 
220852 
20855 

9.32272 
32278 
32284 
-32290 

21024 | 9.32638 
021027 | .32644 
221030} .32650 
21083 | .32656 

221202 
21205 
21208 
21211 

9.31186 
-31192 
31198 
31205 

229505 | 9.31558 
20508} .31564 
20511} .31570 
220514} .31577 

20681 
20684 
20687 
20690 

9.31928 
31934 
-31940 
31947 

220858 
20861 
220864 
220867 

9.32296 
32302 
32308 
32315 

21036 | 9.32662 
21039 | .32668 
021042) .32675 
021045} .32681 

oPAZ14 
21217 
221220 
21223 

9.31211 
231217 
31223 
31229 

220517 | 9.31583 
220520} .31589 
020523] .31595 
020525 | .31601 

20693 
20696 
20699 
20702 

9.31953 
31959 
31965 
31971 

020870 
20873 
020876 
20879 

9.32321 
32327 
32333 
232339 

21048 | 9.32687 
221051} .32693 
021054) .32699 
021057 | .32705 

021226 
21229 
21232 
221235 

9.31236 
31242 
-31248 
31254 

029528 f 9.31607 
20531} .31614 
20554} .31620 
220537 | .31626 

20705 
20708 
20711 
20714 

9.31977 
31983 
-31990 
31996 

220882 
220885 
20888 
220891 

9.32345 
32351 
232307 
32363 

21060 | 9.32711 
21063} .32717 
021066} .32723 
21069} .32729 

21238 
21241 
21244 
21247 

9.31260 
-31267 
31273 
31279 

20540 | 9.31632 
20543 | .31638 
020546} .31644 
020549} .31651 

20717 
020720 
207283 
220726 

9.32002 
32008 
32014 
32020 

20894 
20897 
20900 
220903 

9.32370 
32376 
32382 
32388 

021072 | 9.32735 
o21074} .32741 
e21077 | 32748 
221080} .32754 

221250 
021253 
021256 
21259 

9.31285 
31291 
31298 
31304 

220552 | 9.31657 
20555} .31663 
020558] .31669 
20561} .381675 

020729 
20751 
20734 
020939 

9.32026 
382033 
32039 
32045 

20906 
220909 
20912 
20915 

9.32394 
32400 
-32406 
32412 

21083 | 9.32760 
21086} .32766 
221089} .32772 
221092] .32778 

221262 
021265 
021268 
oI 271 

9.31310 
-31316 
31323 
31329 

20564 | 9.31682 
020567} 231688 
20570} .31694 
220573 | .31700 

020740 
. 20748 
020746 
20749 

9.32051 
32007 
32063 
32069 

20918 
220920 
20928 
220926 

9.32418 
32425 
32431 
32437 

221095 | 9.32784 
21098 | .32790 
eA A101} = .32796 
e21104) .32802 

oh 274 
oR 207 
221280 
on 1282 

9.31335 
31341 
-31347 
31354 

220575 | 9.31706 
220578 | .31712 
020581} .31719 
220584} .31725 

220752 
220755 
220758 
20761 

9.32076 
32082 
32088 
32094 

220929 
220932 
220935 
220938 

9.32443 
32449 
32455 
32461 

021107 | 9.32808 
o211104 .32814 
e21113 4 .32820 
e21116 9.32827 

021285 
021288 
oz 291 
oA 294 

9.31360 
31366 
31372 
-31378 

220587 f 9.31731 
220590} = .31737 
0205983} .31743 
20596} .31749 

020764 
020767 
220770 
20773 

9.32100 
32106 
32112 
32119 

220941 
220944 
20947 
20950 

9.32467 
32473 
32480 
-32486 

21119 | 9.32833 
oP 122} .32839 
o21125)) .32845 
o2li28} .32851 

oz 297 
21300 
221303 
21506 

9.31385 
31391 
31397 
-31403 

020599 | 9.31756 
20602} .31762 
220605} .31768 
20608 | .31774 

020776 
0207749 
020782 
020785 

9.32125 
32131 
32137 
32143 

020953 
20956 
229959 
220962 

9.32492 
32498 
32504 
-32510 

e21451 | 9.32857 
ox 1134} .32863 
o2iiS% |} .32869 
0281404 .32875 

221309 
op lol? 
oR 1315 
21318 

9.31409 

20h 24m 

220611 | 9.31780 020788 

20h 23m 

9.32149 220965 

20h 22m 

9.32516 

20h 21m 

ovis | 9.32881 21321 

20h zom 



Page 300] TABLE 34, 
Haversines. 

8h 40m 55° 0” Sh 41m 55° 15” Sh 42m §5° 30 Sh 43m §5° 45/ Sh 44m 56° Y 

Log. Hay.| Nat. Hav.] Log. Hav.) Nat. Hav.] Log. Hav.) Nat. Hav.] Log. Hav.| Nat. Hav.} Log.Hav.| Nat. Hav, 

9.32881 | .21321] 9.33244 | .21500] 9.33605 | .21680] 9.33965 | .21860| 9.34322 | .22040 
132887 | .21324] .33250| .21503] .33611| .21683] .33971| .21863] .34328| .22043 
132893 | .21327] .33256| .21506] .33617| .21686] .33976| .21866] .34334| .22046 
32899 | .21330] .33262 | .21509] .33623| .21689] .33982| .21869] .34340| .22049 

9.32905 | .21333 | 9.33268 | .21512| 9.33629 | .21692] 9.33988 | .21872 | 9.34346 | .22052 
132911 | .21336] .33274| .21515| .33635| .21695] .33994| .21875] .34352| .22055 
132918} .21339] .33280| .21518| .33641| .21698] .34000| .21878] .34358| .22058 
132924 | .213424 33286 | .21521| .33647| .21701] .34006| .21881] .34363| .22061 

9.32930 | .21345 | 9.33292 | .21524 | 9.33653 | .21704| 9.34012 | .21884) 9.34369 | .22064 
32936 | .213481 133298 | .21527] .33659| .21707! .34018| .21887! .34375]| .22067 
132942 | .21351] .33305| .21530] 33665] .21710]| .34024| .21890] .34381| .22071 
(32948 | .21354] 33311] .21533] .33671| .21713] .34030| .21893] .34387| .22074 

9.32954 | .21357 | 9.33317 | .21586] 9.33677 | .21716 | 9.34036 | .21896 | 9.34393 | .22077 
32960 | 21360} .33323| .21539] .33683| .21719] .34042| .21899] .34399| .22080 
32966 | .21363] .33329| .21542] .33689| .21722] .34048| .21902] .34405| .22083 
32972 | .21366] .33335| .21545] 33695 | .21725] .34054| .21905] .34411| .22086 

19.32978 | .21369 | 9.33341 | .21548] 9.33701 | .21728] 9.34000 | .21908| 9.34417 | .22089 
(32984 | .213724 .33347| .21551| .33707| .21731] .34066| .21911] .34423| .22092 
32990 | .21375] .33353| .21554] .33713| .21734] .34072| .21914] .34429| .22095 
32996 | .21378] .33359| .21557] .33719 | .21737] .34078 | 21917] 34435 | .22098 

1 9.33002 | .21381 | 9.33365 | .21560| 9.33725 | .21740] 9.34084 | .21920] 9.34441 | .22101 
33008 | .21384] .33371| .21563] .33731| .21743] .34090| .219231 .34446| .22104 
(33014 |} .21387] .33377| .21566] .33737| .21746] .34096| .21926] .34452| .22107 
33021 | .21390] .33383 | .21569] .33743 | .21749] 34102] .21929} 34458 | .22110 

9.33027 | .21393 | 9.33389 | .2157219.33749 | .21752| 9.34108 | .21932| 9.34464 | .22113 
33033 | .21396] .33395| .21575| .33755| .21755| .34114| .21935] .34470| .22116 
°33039 | .21399] .33401| .21578) .33761| .21758| .34120| 21938] .34476| .22119 
33045 | .21402] .33407| .21581] .33767| .21761] .34126| .21941] 34482] .22122 

9.33051 | .21405 | 9.33413 | .21584 | 9.33773 | .21764| 9.34132 | .21944] 9.34488 | .22125 
33057 | .21408 4 .33419| .21587| .33779| .21767] .34137| .21947] .34494| .22128 
33063 | 021411] .33425| .21590] .33785| .21770] .34143| .21950] .34500| .22131 
“33069 | .21414] .33431| .21593] .33791| .21773] .34149| .21953} .34506| .22134 

9.33075 | -21417 | 9.33437 | 21596] 9.33797 | .21776| 9.34155 | 21956 | 9.34512 | .22137 
33081} .21420] .33443| .21599| .33803] .21779] .34161] .21959] .34518| .22140 
33087 | .21423} .33449| .21602| .33809] .21782] .34167| .21962] .34524| .22143 
33093 | .21426] .33455| .21605| .33815| .21785] .34173| .21965] .34529| .22146 

9.33099 | -21429 | 9.33461 | .216084 9.33821 | .21788]9 34179 | .21968] 9.34535 | .22149 
| 33105 | .21431| .33467| 21611] .33827| .21791] .34185| .21971] .34541| .22152 

33111] .21434] .33473 | .21614] .33833| .21794] .34191| 21974] .34547| .22155 
33117 | .21437] 33479 |_.21617] .33839 | .21797] 34197 | _.21977] 34553 | _.22158 | 27 

9.33123 | .21440 | 9.33485 | .21620 | 9.33845 | .21800 | 9.34203 | .21980 1 9.34559 | .22161 
33129 | 21443) .33491| .21623] .33851| .21803] .34209| .21983] .34565| .22164 
33135 | .21446) .33497| .21626] .33857| .21806] .34215| 21986] .34571| .22467 
33142 | 21449] .33503| .21629] .33863| .21809] .34221 | .21989] .34577| .22170 

1 9.33148! .214521 9.33509 | .21632] 9.33869 | .21812| 9.34297 | .21992 | 9.34583 | .22173 
33154 | .21455) .33515| .21635] .33875| .21815] .34233| .21995] .34589| 22176 
°33160 | .21458) .33521| .21638] .33881| .21818] .34239| .21998] .34595| .22179 
33166 | .21461] .33527| .21641] .33887| .21821] .34245| .22001] .34600| .22182 

9.33172 | .21464 | 9.33533 | .21644| 9.33893 | .21824] 9.34251 | .22004] 9.34606 | .22185 
| .33178| .21467] .33539| .21647] .33899| .21827] .34256| .22007] .34612| .22188 

33184 | 21470] .33545| .21650] .33905| .21830] .34262| .22010] .34618| .22191 
33190 | .21473) .33551| 21653] .33911| .21833] .34268| .22013] .34624| .22194 

9.33196 | «21476 9.33557 | .21656| 9.33917 | .218361 9.34274 | -22016] 9.34630 | .22197 
33202 | .21479] .33563| .21659] .33923] .21839] .34280| .22019] .34636| .22200 
33208 | .21482] .33569| 21662] .33929| .21842] .34286] .22022] 34642] .22203 
33214] .21485] .33575 | 21665) .33935 | .21845] .34292 | .22025] .34648 | .22206 

9.33220 | .21488 | 9.33581 | .21668] 9.33941 | .21848] 9.34298 | .22028 | 9.34654 | .22209 
'33226 | 21491] .33587| .21671] .33947] .21851] .34304| .22031] .34660| .22212 
33232 | .21494] .33593| 21674) .33953| .21854] 34310] .22034] .34666| .23215 
'33238 | .21497] .33599| 21677] 33959] .21857] 34316] .22037] .34671| .22218 

9.33244 | 21500 | 9.33605 | .21680] 9.33965 | .21860] 9.34322 | .22040] 9.34677 | .22221 O] Nr cow ee as 

20h 19m 20h 18m 20h 17m 20h 15m 



TABLE 34. [Page 301 

Haversines. 

gh 45m 56° 15’ | 3h yom 56° 30’ | 3h 47m 56° 45/ | 3h 43m 57° W | 3h 49m 5x? 15/ | 

Log. Hav.| Nat. Hay. Log. Hav.| Nat. Hav. Log. Hav.| Nat. Hay. Log. Hav.| Nat. Hav.} Log. Hav. Nat. Hav. 

9.34677 | .22221} 9.35031 | .22403 | 9.35383 | .22585 ] 9.35733 | .22768] 9.36081 | .22951 | 
34683 | .22225] .35037| .22406] .35389| .22588| .35738| .22771] .36086) .22954 | 
34689 | .22228] .35043| .22409] .35394| .22591] .35744| .22774] .36092| .22957] 
34695 | .22231] .35049| .22442] .35400| .22594] .35750| .22777] .36098 | .22960 | 

9.34701 | .22284] 9.35054 | .22415 | 9.35406 | .22598| 9.35756 | .22780] 9.36104 | .22964 
34707 | .22237] .35060| .22418] 35412] .22601]| .35762| .22783] .36110| .22967] 
34713 | .222401 .35066| .22421] .35418| .22604] .35767| .22786] .36115| .22970} 
34719 | .22243] .35072| .22424] .95424| .22607] .35773| .22789]| .36121| .22973 

9.34725 | .22246 | 9.35078 | 22427 | 9.35429 | .22610| 9.35779 | .22792| 9.36127 | .22976 
34730 | .22249] .35084| 22430] .35435| .22613] .35785 | .22795| .36133| .22979 | 
(34736 | .22252] .35090| .22433] .35441| .22616] .35791| .22799]| .36139| .22982 
34742 | .22255 | .35096| 22437] .35447| .22619] .35797| .22802] .36144| .22985 

9.34748 | .22258| 9.35101 | .22440] 9.35453 | .22622 | 9.35802 | .22805| 9.36150 | .22988 | 
(34754 | .22261} .35107| .22443] .35459| .22625] .35808| .22808] .36156| .22991 
(34760 | .22264] .35113| .22446] .35464| .22628] .35814| .22811] .36162| .22994 
34766 | .22267] .35119| .22449] .35470| .22631} .35820| .22814] .36167| .22997 

9.34772 | .22270 | 9.35125 | .22452 1 9.35476 | .22634 4 9.35826 | .22817] 9.36173 | .23000 
‘34778 | .222731 .35131| .22455) .35482| .22637] .35831| .22820] .36179| .23003 
34784 | .22276] .35137| .22458] .35488| .22640] .35837| .22823] .36185| .23006 | 
'34789 | .22279] .35143| .22461] .35494| .22643] 35843 | .22826] .36191|) .23009 

9.34795 | .22282] 9.35148 | .22464] 9.35500 | .22646] 9.35849 | .22829] 9.36196 | .23012 
134801 | .22285} .35154| .22467] .35505| .22649] .35855 | .22832] .36202| .23016 | 
(34807 | .22288} .35160| .22470] .35511| .22652| .35860| .22835] .36208| .23019} 3 
34813 | .22291] .35166| 22473] .35517| .22655] .35866 | .22838| .36214| 23022] 

9.34819 | .22294] 9.35172 | .22476 | 9.35523 | 226581 9.35872 | .22841| 9.36219 | .23025 | 3 
34825 | .22297] .35178| .22479| .35529| .22661] .35878| .22844] .36225| .23028] 
(34831 | .22300] .35184| 22482] .35535| .22664] .35884| .22847] .36231| .23031| 
(34837 | .22303] .35189) 22485} .35540| .22667] .35889| .22850! .36237| .23034 

9.34843 | .223061 9.35195 | .22488] 9.35546 | .22671| 9.35895 | .22853] 9.36243 | .23037 | 
34848 | .22309] .35201| .22491] .35552| .22674] .35901| .22857] .36248 | .23040 
134854 | .22312] .35207| .22494] .35558| .22677] .35907| .22860] .36254| .23043 
34860 | .22315| .35213| .22497] .35564| .22680] .35913| .22863] .36260) .23046 | 

9.34866 | .22818 | 9.35219 | .22500] 9.35570 | .22683] 9.35918 | .22866| 9.36266 | .23049| 
34872 | .22321] .35225| .22503] .35575| .22686] .35924| .22869] .36271| .23052 | 
‘34878 | .22324] .35230| .22506) .35581| .22689} .35930| .22872] .36277| .23055 | 
34884 | .22327 | .35236| .22509| .35587| .22692] .35936| .22875] .36283 | .23058 | 

9.34890 | .22330 } 9.35242 | .22512] 9.35593 | .22695| 9.35942 | .22878 | 9.36289 | .23061 
134896 | .223334 .35248| .22515] .35599| .22698| .35947| .22881] .36294| .23065 
(34901 | .22336] .35254| .22518]| .35604| .22701) .35953| .22884] .36300| .23068 
(34907 | .22340} .35260| .22522] .35610| .22704] .35959| 22887] .36306| .23071 

9.34913 | .22343 | 9.35266 | .22525| 9.35616 | .22707 | 9.35965 | .22890] 9.36312 | .23074 
34919 | .22346] .35271| .22528| .35622| .22710] .35971] .22893] .36318| .23077 
134925 | .223491 135277 | .22531] .35628| .22713! .35976| .22896} .36323| .23080 
(34931 | .22352] .35283| .22534| .35634| .22716| .35982| .22899] .36329| .23083 

9.34937 | .22355| 9.35289, .22587] 9.35639 | .22719 | 9.35988 | .22902 | 9.36335 | .23086 
34943 | .223581 .35295| .22540] .35645| .22722] .35994| .22905] .36341| .23089 
34949 | .22361] .35301| .22543] .35651| .22725] .36000| .22908} .36346| .23092 
34954 | .22364] .35307| .22546| .35657| .22728] .36005| .229124 .36352 | .23095 

9.34960 | .22367 | 9.35312 | 22549] 9.35663 | .22731] 9.36011 | .22915] 9.36358 | .23098 
34966 | .22370]| .35318| .22552] .35669| .22735] .36017| .22918] .36364| .23101 
34972 | .22373] .35324| .22555] .35674| .227381 .36023| .22921} .36369| .23104 
34978 | .22376] .35330| .22558| .35680] .22741] .36029| .22924] .36375| .23107 

9.34984 | .22379 | 9.35336 | .22561| 9.35086 | .22744] 9.36034 | .22927| 9.36381 | .23110 
34990 | .22382] .35342| .22564] .35692] .22747] .36040| .22930] .36387| .22114 
134996 | .22385} .35348| .22567| .35698| .22750] .36046| .22933] .36392| .23117 
35002 | .22388} .35353| .22570] .35703| 22753] .36052| .22936] .36398| .23120 

9.35007 | .22391 | 9.35359 | .22573 | 9.35709 | .22756] 9.36058 | .22939] 9.36404 | .23123 
135013 | .22394] .35365| .22576| .35715| .22759] .36063| .22942] .36410| .23126 
.35019 | .22397] .35371| .22579| .35721| .22762] .36069| 22945] .36415| .23129 
35025 | .22400| .35377| .22582] .35727| .22765] .36075| .22948] .36421| .23132 

9.35031 | .22403 | 9.35383 | .22585] 9.35733 | .22768| 9.36081 | .22951| 9.30427 | .23135 

20h 14m 20h 139m 20h 12m 20h 11m 20h 10m 



Page 302] TABLE 34. 

Haversines. 

Sh 50m 57° 30’ | Sh 51m 57° 45/ Sh 52m 58° 0” Sh 53m 58° 15” Sh 54m §8° 30/ 

Log. Hav.| Nat. Hav. Log. Hav.! Nat. Hay.} Log. Nav.| Nat. Hav.) Log. Hav.) Nat. Hav.] Log. Hay.| Nat. Hav.J s 

9.36427 | .231385 | 9.36772 | .23319} 9.37114] .23504] 9.37455 | .23689 | 9.37794 | .28875 ] 60 
36433 | .23138] .386777| 28322] .37120| .23507] .37461| .25692] .37800| .238878 ] 59 
36439 | .23141] .36783| .28825] .37126| .28510} .37467| 23695] .37806| .23881] 58 
36444 | .23144] .36789| .28329] .37131 | .28513} .37472| .23699] .37811] 23884} 57 

9.36450 | .28147 1 9.36794 | .23332 1 9.37137 | 285161 9.37478 | .23702 1 9.37817 | .28887 | 56 
.36456 | .23150] .36800| .23835] .37143| .23519] .37484| .238705} .37823| .23891 | 55 
36462 | .28153] .36806| .23388} .37148 | .25523] .37489| .23708] .37828] .28894 | 54 
.36467 | .23156]} .36812 | .23341] .37154 | 23526] .37495| 23711] 137834] .28897 } 53 

9.36473 | .23160] 9.36817 | .28344] 9.37100 | .23529] 9.37501 | .237141 9.37840 | .23900 ] 52 
.36479 | .23163] .36823| .28347] .387166| .23582] .37506| 23717} .37845| .28903 1 51 
.36485 | .231664 .36829| .23350] .37171) .28585] 37512) 23720] .37851 | -238906 | 50 
36490 | .23169} .36834| .28553] .37177| 23588] .37518 | 237231 .37856 | .28909 | 49 

9.36496 | .23172 9.36840 | 23356) 9.37183 | .23541/ 9.37523 | .23726] 9.37862 | .23912 | 48 
36502 | .23175] .386846| .28359} .37188| .23544] .37529| 28729} .37868| .23915 | 47 
36508 | .23178} .36852| 28862} .37194| .28547] .87535 | 23783] .37873 | 23918 | 46 
.36513 | .28181} .36857 | .23365} .37200| .28550} .37540| .23736] .37879| 28922 | 45 

9.36519 | 23184] 9.36863 | .28368] 9.37205 | .238553] 9.37546 | .23789 | 9.37885 | .23925 | 44 | 
| 36525] 23187} .36869| 233872] .37211| .28556]) .387552) .23742] .37890| 23928 | 43 
} .36531| .23190] .36875 | .283875] .37217| .23560% .387557| 23745) .37896| 23931} 42 
| 36536 | 28193 | .36880 |_ .23378 37222 | .23563 | 37563 | .28748} .37902 | .28954 || 41 | 
| 9.36542 | .23196] 9.36886 | .28881] 9.37228 | .23566 | 9.37569 | .2375149.37907 | .28937 | 40 

.36548 | .23199 | .36892| .23384] .37234| .23569}) .37574| .23754] .37913| .23940} 59 § 
36554 | 223203} .36897| .2383887] .37239 | .28572]) .387580| .28757] .37918| 23943} 58 

| .36559| .23206} .36903) .23390] .37245 |) 28575} .37585 | .23760] .37924| .23946 | 37 
1 9.36565 | -23209 | 9.36909 | .23393] 9.37251 | .23578 9.37591 | .237641 9.37930 | .28950] 36 

.36571 | .23212] .36915| 28396] .37257| .23581} .37597| .23767] .37935| 23953 | 35 

.36577 | 23215] .36920| .28399] .37262] .23584] .37602|) .23770] .37941 | .23956 | 54 

.36582 | .23218} .36926| .28402} .37268| .23587} .37608| .23773] .37947 | .28959 | 33 
| 9.36588 | .23221 | 9.36932 | 23405 | 9.37274 | .23590] 9.37614 | .28776] 9.37952 | .28962 | 32 

36594 | .23224 1 .36937| .23409] .37279| .28594] .37619| 28779] .87958| .238965 | 37 
36599 | 23227] .36943| .28412] .37285| .28597] .37625| .23782] .37963| .23968 | 30 
36605 | .28230} .36949| .23415} .37291| .23600] .37631| .28785] .379C9| .23971} 29 

1 9.36611 | .23283} 9.36955 | .28418 | 9.37296 | .28603 | 9.37636 | .23788 9.37975 | .28974} 28 | 
36617 | .28236] .36960| .28421] .37302| .23606] .37642| .23791] .37980| 28977} 27 

36622 | .23239} .36966 | .28424) .37308| .23609] .37648| .28795] .37986| .238981] 26 

36628 | .23242] .36972 | .238427] .37313 | -23612] .37653 |_ 28798} .37992 | .23984 | 25_ 

9.36634 | .23246 1 9.36977 | .28480] 9.37319 | .23615 | 9.37659 | .23801 1 9.37997 | .28987 | 24 
36640 | .23249}] .36983 | .23483] .37325 | .28618]} .37665| .23804] .38003| .23990} 23 | 
36645 | .23252] .36989| .23436] .37330] .23621] .37670| .28807] .28008| .23993 ] 22 

36651 | .23255] .36995| .23439] .37336 | .23624] .37676| .28810] .38014] .23996 | 27 
9.36657 | .23258} 9.37000 | .23442] 9.37342 | .28627 } 9.37082 | .23813] 9.38020 | .28999 | 20 

36663 | .23261] .37006| .28445] .37347| .23631] .37687| .23816} .38025| .24002] 79 
36668 | .23264! .37012| .23449! .37353| .236341 .37693 | .28819} .38031 | .24005 | 738 

| .36674| .28267] .37017 | .28452] .37359 | .28637] .37699 | .288224 .38037 | .24009 | 27 

1 9.36680, .232701 9.37023 , .28455 | 9.37304 | .236401 9.37704 | .2882519.38042 | .24012] 16 
36686 | .23273] .37029| .23458] .37370| 238643) .37710| .28829] .38048| .24015 | 15 
36691 | .23276] .37034| .28461] .37376| .23646) .37715| .23832] .38053| .24018 | 74 
36697 | .23279] .37040| .28464] .37382| .23649} .37721| .23835] .38059 | .24021 | 23 

9.36703 | .23282 1 9.37046 | .23467] 9.37387 | .238652 | 9.37727 | .28838] 9.38065 | .24024] 12 
36708 | .23285} .37052| .23470] .37393 | .23655}) .37732| .23841} .38070| 24027} 27 
36714 | .23289] .37057| .23473] .37399| .23658] .37738| .238844] .38076 | .24030]} 10 
36720 | .23292] .37063| .23476] .37404| .23661] .37744| .238847] .38081| .24083] 9 

9.36726 | .23295 9.37069 | .23479 1 9.37410 | .23665 | 9.37749 | .23850] 9.38087 | 24036 
36731 | .23298] .37074| .23482} .37416| .23668] .37755| .28853] .38093 
36737 | .23301]} .37080| .23486] .37421| .23671] .37761| .23856] .38098 
36743 | .23304} .37086| .23489] .37427| .28674] .37766 | .23860] .38104 

9.36749 | .28307 }9.37091 | .23492 ] 9.37433 | 23677] 9.37772 | .23863 | 9.38110 
36754 | 23310] .37097| .28495} .37438| .28680] .387778| .28866]) .38115 
.36760| 23313] .37103| .23498] .37444] .23683] .37783| .23869] .38121 
36766 | .23316] .37109| .23501} .37450| 28686] .37789| .23872] .38126 | .24058 

9.36772 | .23319} 9.27114) .23504] 9.37455 | 23689] 9.37794 | .23875 | 9.38132 | .24061 Ss Oe owe 

20h gm 20h 8m 20h ym 20h 6m 20h 5m 



TABLE 34. [Page 303 

Haversines. 

Sh 55M §8° 457 Sh 56m 59° 0” Sh 57m 59° 15” Sh 58m 59° 30’ 8h 59m 59° 457 

Log. Hav.|Nat. Hav. } Log. Hay.|Nat. Jav.| Log. Havy.'Nat. Hav.| Log. Hav.|Nat. Hav.{Log. Hav. |Nat. Hav. 

9.38132 | .24061) 9.38468 | .24248] 9.38802 | .24435] 9.39134 | .24623] 9.39465 | .24811 
"38138 | .24064| .38473| .24251| .38807| .24438] .39140| .24626) .39470| .24814 
"38143 | .24068| .38479| .24254| .38813| 24442] .39145| .24629] .39476| .24818 
"38149 | 24071] .38485| .24257] .38819| 24445] .39151| .24632] .39481 | .24821 

9.38154 | 24074) 9.38490 | .24261} 9.38824 | .24448] 9.39156 | .24636) 9.39487 | .24824 
"38160 | .24077] .38496| .24264] .38830| .24451] .39162| .24639] .39492| .24827 
"38166 | .24080} .38501| 24267] .38835 | .24454] .39167| .24642] .39498| .24830 
"38171| .240834 .38507| 24270] .38841| .24457] .39173| .24645] .39503 | .24833 

9.38177 | .24086) 9.38512 | .24273 | 9.38846 | .24460] 9.39178 | .24648]| 9.39509 | .24836 
"38182 | .24089| .38518| .24276] .38852| .24463] .39184| .24651] .39514| .24840 
"38188 | .24092| .38524| .24279] .38857| .24467] .39189| .24654] .39520| .24843 
"38194 | .24096] .38529| .24282] .38863| .24470] .39195| .24658] .39525 | .24846 

9.38199 | .24099 | 9.38535 | .24286] 9.38868 | .24473] 9.39201 | .24661| 9.39531 | .24849 
"38905 | .24102] .38540| .24289] .38874| .24476] .39206| .24664] .39536| .24852 
"38210 | .24105| .38546| .24292] .38880| .24479] .39212| .24667] .39542| .24855 
"38916 | .24108) .38551| .24295) .38885| .24482] .39217| .24670] .39547 | .24858 

9.38222 | .24111 | 9.38557 | .24298| 9.38891 | .24485| 9.39223 | .24673) 9.39553 | .24862 
"38227 | 24114) .38563| .24301{ .38896| .24488] .39228| .24676] .39558| .24865 
"38933 | .24417] .38568! .24304] .38902| .24492] .39234! .24680] .39564| .24868 
"38239 | .24120] .38574| .24307] .38907| .24495] .39239| .24683] 39569 | .24871 

9.38244 | .24124] 9.38579 | .24310] 9.38913 | .24498| 9.39245 | .24686| 9.39575 | .24874 
38250 | .24127] .38585| .24314] .38918] .24501] .39250| .24689| .39580| .24877 
38255 | .24130] .38590| 24317] .38924] .24504] .39256| .24692] .39586| .24880 
"38261 | .24133) .38596| .24320] .38929| .24507] .39261| .24695] .39591| .24884 

9.38267 | .24136 | 9.38602 | .24323| 9.38935 | 24510] 9.39267 | .24698| 9.39597 | .24887 
38272 | 24139] .38607| .24326] .38941| .24514] .39272| 24701] .39602| .24890 
38278 | 24142] .38613| .24329] .38946| .24517] .39278| .24705] .39608| .24893 
38283 | .24145| .38618| .24332] .38952| .24520] .39283| .24708] .39613 | .24896 

9.38289 | .24148 | 9.38624 | .24335 | 9.38957 9.39289 | .24711| 9.39619 | .24899 
38295 | .24152] .38629| .24339] .38963 139294| .24714) .39624| .24902 
38300 | .24155} .38635| .24342] .38968 '39300| .24717] .39630| .24906 
38306 | .24158] .38641| .24345] .38974 '39305 | .24720) .39635 | .24909 

9.38311 | .24161 | 9.38646 | .24348| 9.38979 | .24585]9.39311| .2472319.39641 | .24912 
‘38317 | .24164] .28652| .24351] .38985 139316 | .24727) .39646| .24915 
'28322 | .24167| .38657| .24354] .38990 139322] 24730] .39652| .24918 
138323 | .24170] .38663| .24357] .38996 139327 | 24733) .39657| .24921 

| 9.38334 | .24173 | 9.38008 | .24360 | 9.39002 9.39333 | .24736] 9.39663 | .24924 
38339 | 24176] .38674| .24364] .39007 (39338 | .24739] .39668| .24928 
'38345 | .24180] .38680| .24367] .39013 139344 | 24742] .39674| .24931 
'38350| .24183] .38685 | .24370] .39018 39349 | .24745] .39679| .24934 

9.38356 | .24186} 9.38691 | .24373 | 9.39024 9.39355 | .24749 | 9.39685 | .24937 
38362 | .24189] .38696| .24376] .39029 '39360| .24752! .39690| .24940 
‘38367 | .24192] .38702| .24379] .39035 (39366 | 24755] .39695| .24943 
‘38573 | -24195] .38707| .24382] .39040 (39371 | .24758] .39701| .24946 

9.38378 | .24198] 9.38713 | .24385 | 9.39046 9.39377 | .24761| 9.39706 | .24950 
138384| .24201] .38719| .24388] .39051 139382 | .24764) .39712| .24953 
38390 | .24204] .38724| .24392] .39057| . (39388 | .24767] .39717| .24956 
38395 | .24208] .38730| .24395] .39062 '39393 | .24770) .39723| .24959 

9.38401 | .24211 | 9.38735 | .24398 | 9.39068 9.39399 | .24774] 9.39728 | .24962 
‘38406 | .242144 .38741| .24291] .39073 139404| .24777] .39734| .24965 
138412 | .24217} .38746| .24404] .39079 '39410| 24780] .39739| .24969 
38418 | .242201 .38752| .24407} .39085 139415 | 24783) .39745 | .24972 

9.38423 | .24223] 9.38757 | .24419 } 9.39090 9.39421 | .24786| 9.39750 | .24975 
38429 | .24226! 38763] .24413) .39096 39426 | 24789! .39756| .24978 
'38434| .24229] .39769| .24417] .3S101 139432 | 24792] .39761| .24981 
138440 | .24233| .38774| .24420] .39107 139437 | 24796) .39767| .24984 

9.38445 | .24236] 9.98780 | .24423| 9.39112 9.39443 | .24799 | 9.39772 | .24987| 
188451] .24239] .38785} .24426] .39118 139448] .24802] .39778| .24991 
188457 | . 38791] .24429] .39123 139454] 24805] .39783| .24994 
"38462 | .24245| .38796| .24432] .39129| .24620] .39459| .24808] .39789| .24997 

9.38468 | .24248 | 9.38802 | .24435 (9.39134 | .24623] 9.39465 | .24811]9.39794| .25000 alesex or ~200| SS 

20h 4m _ 20h gm 20h gm 20h ym | 20h om 



Page 304] TABLE 34. 

Haversines. 

ghomgory” | shim 601s’ | 4h2m 60°30 | 4h3mG0c 4s’ | 4h 4mGioW 
8 Log. Hay.|Nat. Hav. Log. Hav.|Nat. Hav.} Log. Hav.|Nat. Hav.] Log.Hav. | Nat. Hav.} Log. Hav.|Nat. Hav. } 

0 9.39794 | .25000] 9.40121 | .25189} 9.40447 | .2537919.40771 | .25569] 9.41094 | .25760 
i .39799 | .25003} .40127) .25192] .40453| .25382] .40777| .25572] .41099| .25763 
2 .39805 | .25006} .40132| .25195] .40458| .25385]} .40782) .25575] .41105]| .25766 
S |} .39810| .25009} .40138| .25199] .40463| .25388] .40787| .25578} .41110| .25769 

+ 1 19.39816| .25013] 9.40143 | .2520219.40469 | .25391] 9.40793 | .25582 9.41115 | .25772 
5 -39821 | .25016} .40149| .25205}1 .40474| .253895} .40798| .25585] .41121| .25775 
6 .39827 | .25019} .40154| .25208] .40480| .25398} .40804| .25588] .41126| .25779 
t/ 89832 | .25022} .40159]| .25201) .40485| .25401] .40809| 25591} .41131] .25782 

2/ 19.39838 | .25025 9.40165 | .25214 9.40490 | .25404] 9.40814 | .25594]9.41137 |] .25785 
9 39843 | .25028] .40170| .25218} .40496| .25407] .40820| .25597] .41142]| .25788 

10 .39849 | .25032) .40176| .25221} .40501 | .28410]} .40825| .25601] .41147]| .25791 
i1 89854 | .25035} .40181 | 25224} .40507| .25414]) 40831] .25604]) .41153] .25795 

3’ 19.39860 | .25038 9.40187 | .25227 9.40512 | .25417 4 9.40836 | .25607] 9.41158 | .25798 
18 .39865 | .25041} .40192| .25230} .40518| .25420] .40841| .25610} .41163] .25801 
14 .39871 | .25044] .40198| .25233] .40523| .25423] .40847| .25613] .41169]| .25804 
15 39876 | 25047) .40203 | .25237 .40528| .25426] .40852| .25617} .41174]| .25807 

4’ | 9.39881 | .25050] 9.40208 | .25240] 9.40534 | .25429 9.40858 | 25620) 9.41180 | .25810 
17 39887 | .25054] .40214|] .25243] .40539| .25433} .40863| .25623] .41185]| .25814 
18 .389892 | .25057} .40219| .25246] .40545]| .25436] .40868| .25626] .41190| .25817 
19 39898 | .25060] .40225] .25249] .40550| .25439] .40874| .25629] .41196| .25820 

5’ | 9.39903 | .25063 | 9.40230 | .2525219.40555 | .25442 9} 9.40879 | .25632)9.41201 | .25823 
21 .39909 | .25066} .40236| .25255} .40561| .25445} 40884] .25636]} .41206 | .25826 
22 .39914 | .25069} .40241| .25259] .40566| .25448] .40890] .25639] .41212]| .25830 
23 39920 | .25072] .40246] .25262) .40572| .25452] .40895| .25642] .41217] .25833 

@ 19.39925 | .25076 | 9.40252 | .2526519.40577 | 25455 19.40900 | .25645 1 9.41222 | .25836 
25 .39931 | .25079]} .40257| .25268]} .40582| .25458} .40906| .25648} 41228] .25839 
26 | .39936] 25082] .40263] .25271] .40588] 25461] .40911] .25651] .41233) .25842 
27 89942 | .25085] 40268] .25274] .40593 | .25464) 40917] .25655] .41238 | .25845 

WY 19.39947 | .25088 | 9.40274 | .2527819.40599 | .25467 | 9.40922 | .25658 | 9.41244 | .25849 
29 .39952 | .25091] .40279|] 25281] .40604| 25471} .40927| .25661] .41249| .25852 
380 39958 | .25095] .40284] .25284] .40609] .25474] .40933| .25664] 41254] .25855 | 
81 39963 | .25098] .40290] .25287] .40615] 25477] .40938 | .25667] .41260| .25858 

8’ 19.39969 | .25101 1 9.40295 | 25290} 9.40620 | .254801 9.40943 | .25671] 9.41265 | .25861 
38 .39974 | .25104] .40301| .25293]} .40626| .25483} .40949| .25674] 41270] .25865 
34 .39980| .25107] .40306| .25297] .40631] -25487] .40954| .25677] .41276| .25868 
35 39985 | .25110]} .40312] .25300} .40636] .25490] .40960] .25680}) .41281) .25871 

9 9.39991 | .25113] 9.40317 | .25303 | 9.40642 | .25493] 9.40965 | .25683] 9.41287 | .25874 
37 .39996 | .25117} .40322] .25306] .40647| .25496} .40970| .25686} .41292] .25877 
38 40002 | .25120] .40328] 25309} .40653] .25499] .40976] .25690} .41297]| .25880 
39 40007 | .25123] .40333 | .25312] .40658 | .25502] .40981} .25693] .41303 | .25884 

+ 10 |9.40012 | .25126 1 9.40339 | .25316 1 9.40663 | .25506 1 9.40986 | .25696 1 9.41308 | .25887 
41 40018 | .25129] .40344] .25319] .40669| .25509} .40992| .25699} .41313] .25890 
42 40023 | .25132} .40350| .25322] .40674| .25512] .40997| .25702] .41319| .25893} 
43 40029 | .251386] .40355 | .25325] .40680] .25515] .41003| .25705} .41324] .25896 

1V } 9.40034 | .25139 1 9.40360 | .25328] 9.40685 | .25518 9.41008 | .25709] 9.41329 | .25900 
45 | 40040] .25142]) .40366] .25331] .40690] .25521]} .41013] .25712) .41335| .25903 
46 40045 | 25145] .40371] .25335] .40696] 25525] .41019} .25715] .41340| .25906 
47 A005 | .25148] .40377 | .25338] .40701 | .25528] .41024] .25718 .41345 | .25909 | 

+ 12’ |9.40056 | .25151 1 9.40382 | .2534119.40707 | .2553119.41029 | .2572019.41351 | .25912] 72 | 
49 40062 | .25154] .40388 | .25344] .40712] .25534] .41035|] .25724] .41356 | .25915} 77 | 
50 40067 | 25158 .40393| .253847] .40717| .25537]} .41040|] .25728] .41361] .25919} 70 
$1 40072 | .25161] .40398 | .25850] .40723 | 25540} .41046 | 25731] 41367 | .25922 1 9 

-+- 13’ 19.40078 | .2516419.40404 | .25354]9.40728 | .255449.41051 | .257384]9.41372 | 25925) 8 
58 | .40083} .25167] .40409| .25357] .40734] 25547] .41056| .25737] .41377] .25928] 7 
54 40089 | 25170} .40415|] .25360] .40739| .25550] .41062|] .25740} .41383] .25931} 6 
55 40094 | .25173 .40420] .25363} .40744 | .25553] .41067| .25744] .41388 | .25935) 5 

+ 1V {9.40100 | .25177 | 9.40425 | .25866 9.40750 | .25556]9.41072 | .25747] 9.41393 | .25938]) 4 

S7 40105} .25180] .40431| .25369} .40755| .25559]} .41078) .257504 .41399| .25941) 3 
58 AOII1} .25183] .40436] .25372] .40761] .25563] .41083] .25753] .41404| .25944] 2 
59 40116 | .25186] .40442 | .253761 .40766| .25566] .41088| .25756] .41409| .25947] 7 

+ 157 [9.40121 | .25189 | 9.40447 |" .25379 } 9.40771 | .26569] 9.41094 | .25760 | 9.41415 0 

19h 59m 19h 58m 19h 57m 19h 56m 19h 55m 
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Haversines. 

4h 5m 61° 15/ i 4h 6m 61° 30’ 4h ym 61° 45/ 4h 8m §2° 0 4h gm 62° 15/ 

Log. Hay.| Nat. Hav.} Log. Hay.| Nat. Hav.} Log. Hav.| Nat. Hav.J Log. Hav.) Nat. Hav.j Log. Hav.| Nat. Hav, 

9.41415 | .25951} 9.41734 | .26142] 9.42052 | .26334} 9.42368 | .26526 9.42682 | .26719 
41420) .25954] .41739| .26145] .42057| .26337] .42373| .26530} .42688| .26722 
41425] 25957] .41745 | .26148] .42062| .26340] .42378| 26533] .42693| 26726 
41431} .25960] .41750| 26152] .42068| .26344] .42384| 26536] .42698) .26729 

9.41436 | .25963}9.41755 | .26155] 9.42073} .26347 | 9.42389 | 26539] 9.42703 | .26732 
41441) .25966} .41761| .26158] .42078| .26350] .42394|] .26543] .42709| .26735 
41447 | 25970} .41766|) .26161] .42083| .26353] .42399| .26546] .42714) .26739 
41452 | .25973] .41771| .26164] .42089| .26356] .42405| 26549] .42719| .26742 

9.41457 | .25976 9.41776 | .26168] 9.42094 | .26360] 9.42410} 26552] 9.42724) 26745 
41463 | .25979) .41782| .26171) .42099| 26363) .42415] 26555) .42730) 26748 
41468 | .25982] .41787| .26174] .42105| 26366} .42420) 26559] .42735| .26751 
41473 | .25986} .41792| .26177} .42110| .26369} .42426| .26562] .42740| .26755 

9.41479 | .25989] 9.41798 | .26180]9.42115| 26372] 9.42431 | .26565 ] 9.42745 | .26758 
41484] .25992] .41803] .26184) .42120] .26376]) .42436| .26568} .42750) .26761 
41489 | .25995] .41808) .26187} .42126| .26379} .42441-) 26571} .42756| .26764 
41495 | 25998] .41814)] .26190} .42131) .26382} .42447| .26575) .42761| .26768 | 

9.41500 | .26002] 9.41819] .26193} 9.42136 | .26385 | 9.42452 | 26578) 9.42766 | .26771 
41505 | .26005] .41824] .26196] .42141| .26389} .42457| .26581) .42771) .26774 
41511] 26008] .41829] .26200] .42147| .26392] .42462| .26584) .42777| .26777 | 
41516 | .26001] .41835| .26203] .42152| 26395] .42468 | 26587] 42782} .26780 

9.41521] .26014 | 9.41840] .26206] 9.42157 | .26398 | 9.42473 | .26591 | 9.42787) .26784 
41527] .26017} .41845| .26209} .42163| .26402] .42478) .26584]) .42792| .26787 
41532 | .26021} .41851] .26212} .42168| .26405] .42483| .26597] .42797| .26790 
41537 | .26024] .41856| .26216) .42173| .26408} .42489| 26600) .42803| .26793 

9.41543 | .2602719.41861| .26219} 9.42178 | 26411] 9.42494) .26604) 9.42808 | .26797 
41548 | .26030} .41867] .26222] .42184] .26414] .42499| .26607] .42813] .26800] 
41553 | .26033 .41872] 26225] .42189] .26417] .42504] 26610} .42818)| .26803 
41559 | .26037f .41877| 26228) .42194) .26421) 42510} .26613] 42824) .26806 

9.41564 | .26040 9.41882 | .26232] 9.42199 | .26424]9.42515| .26616 1 9.42829 | .26809 
41569 | 26043} .41888] .26235} .42205| 26427} .42520| 26620) .42834| 26813) 
41575 | 26046} .41893} .26238] .42210] .26430}) .42525| 26623} .42839) .26816} 
41580 | .26049) .41898|) 26241} .42215]| .26433] .42531] 26626] .42844| .26819 

9.41585 | 26053 19.41904 | .26244] 9.42221 | .26437 9.42536 | .26629]1 9.42850| .26822 | 
41590} .26056) .41909| .26248] .42226| 26440] 42541) .26632] .42855) .26826 
41596 | .26059} .41914|] .26251} 42231] .26443] 42546) .26636] .42860| .26829} 
41601] .26062] .41920| .26254] 42236] .26446] .42552| .26639] .42865| .26832 | 

9.41606 | 26065 | 9.41925) 26257] 9.42242 | .26449} 9.42557 | .26642 | 9.42870 | .26835 | 
41612} .26069} .41930| .26260} .42247| 26453] .42562] .26645] .42876] .26838 | 
41617} 26072} .41935)' .26264] 42252) 26456] .42567| .26649] .42881| .26842 | 
41622 | .26075) .41941| 26267] .42257) .26459] .42573| .26652] .42886) 26845 

9.41628 | .26078 | 9.41946 | .26270] 9.42263 | 26462 ]9.42578 | .26655]9.42891 | .26848 
41633} .26081] .41951] .26273} .42268) .26465} .42583] .26658] .42897| .26851 | 
41638 | 26085} .41957| 26276 .42273| .26469}) .42588| .26661} .42902| .26855 | 
41644 | .26088} .41962| 26280] .42278| .264724 .42593 | .26665] .42907| .26858 | 

9.41649 | .26091 1 9.41967 | .2628319.42284 | .26475 1 9.42599 | .26668 9.42912 | .26861 | 
-41654| 26094) .41972| .26286] .42289| .26478} .42604] .26671) .42917| .26864} 
41660 | .26097} .41978| 26289} .42294] .26481] .42609| .26674]} .42923] .26867 | 
41665 | .26201} .41983 | 26292} ..42300| «264854 .42614| .26677] .42928| .26871 

9.41670 | .26204] 9.41988 | .26296}9.42305| .26488 | 9.42620] 26681} 9.42933 | .26874 | 
41676 | 26107} .41994] .26299} 42310) .26491) .42625) .26684] 42938] .26837 
41681 | 26110} .41999| .26302} .42315) .26494} 42630) .26687] .42943| .26880 | 
41686 | 26113} .42004| .26305} .42321) .26498] .42635| .26690] .42949| .26883 | 

9.41692 | 26917] 9.42009 | .26308 | 9.42326 | .26501 | 9.42641 | .26694) 9.42954 | .26887 | 
41697 | .26120} .42015) .26312] 42331] .26504] .42646| .26697] .42959| .26890 
4702 | 226123} .42020|) 26315} 42336] .26507] .42651] 26700) .42964| .26893 
41707 | .261264 .42025| ,26318} .42342|] .26510} .42656| .26703} .42969| .26896 

9.41713 | .26129 4 9.42031 | .26321 | 9.42347 | .26514] 9.42662 | 26706) 9.42975 | .26900} 
41718 | .26132] .42036| .26324] .42352] 26517} .42667| 26710] .42980| .26903 
41723 | .26136} .42041) .26328} .42357| 26520] .42672| .26713} 42985) .26906 
41729 | .26139] .42046| .26331]} .42363| .26523} .42677| 26716} .42990| .26909 

9.41734 | .261424 9.42052 | .26334] 9.42368 | .26526) 9.42682 | .26719] 9.42996 | .26913 SI & 2 Co BW] GD ~ Oo] 

19h 54m 19h 53m 19h 52m 19h 54m 19h 50m 

66806°—38——20 





TABLE 34. [Page 307 

Haversines. 

4h 15m 63° 45/ 4h 16m 64° 0 4h 17m 64° 15/ 4h 18m 64° 3Y 4h 19m 64° 45/ | 

Log. Hay.| Nat. Hav.} Log. Hav.| Nat. Hay. Log. Hav.| Nat. Hav, Log. Hav.| Nat. Hav.] Log. Hay 

9.44538 | .27886 | 9.44842 | .28081] 9.45144] .28278] 9.45446 | .2847419.45745| .e8672 
44543 | 27889] .44847| .28085] .45149] .28281} 45451] .28478] .45750| 28675 
A4548 | 27892] .44852 | .28088} .45155] 28284] 45456] .28481] .45755| .28678 
44553 |_ 27895 | .44857 | .28091} .45160| 28288} .45461| .28484] .45760.| .28681 

9.44558 | .27899 | 9.44862 | .28095 9.45165 | .28291] 9.45466 | .28488] 9.45765 | .28685 f 
44563 | .27902] .44867] .28098} .45170] .28294} 45471] .28491} .45770]| .28688 
44568 | 27905] .44872| .28101) .45175| .28297} .45476| .284941) .45775| .286o1 | 
44573 |_ 27908} .44877| .28104] .45180] .28301] 45481] .28497] .45780| .28695 

9.44579 | 27912 | 9.44882 | 28108] 9.45185 | .28304] 9.45486 | .28501 | 9.45785 | .28698 
A4584 | 27915} .44887| 28111} 45190] .28307] 45491] .28504) .45790| .28701 
44589 | o27918 | .44892 | 28114} .45195| .28310] 45496] .28507] .45795| .28704 
44594 | 27921} 44898 | .28107] .45200] .28314] .45501| .28511]) .45800] .28708 

9.44599 | 27925 | 9.44903 | .281211 9.45205 | .28317 | 9.45506 | .28514 | 9.45805 | .28701 
44604 | 27928] .44908 | .28124} .45210| .28320] .45511| .28517) .45810| .28714 
44609 | 27931] .44913 | 228127] .45215| .28324] .45516| .28520] .45815| .28718 
44614 | 27935] .44918 | .28130] .45220| .28827] .45521| .28524]) 45820] .es721 

9.44619 | .279838 | 9.44923 | .28134] 9.45225 | .28330] 9.45526 | .28527 | 9.45825 | 28724 
44624 | .27941 | .44928 |) .28137] .45230| .28333] .45531| .28530] .45830] .es727 
44629 | 27944} .44933 | 228140] .45235 | .28337] .45536| .28534] .45835| .28731 
44634 |_ 27948] .44938 |_.28144] .45240| .28340] .45541| .28537] .45840| .28734 

9.44639 | 27951 | 9.44943 | 28147] 9.45245 | .28343 9.45546 | .28540 | 9.45845 | .28737 
44645 | 27954] .44948] .28150] .45250] .28347] .45551| .28543) .45850| .28741 
44650 | 227957] .44953 | 228153] .45255 | 228350] .45556| .28547] .45855| .2s744 
44655 |_ 27961] .44958 |_.28157] .45260| .28353] .45561| .28550} .45860| .2s747 

9.44660 | .27964 9.44963 | .28160 | 9.45265 | .28356] 9.45566 | .28553 | 9.45865 |_.28761 
44665 | 227967 | .44968 | 28163] .45270| 28360} .45571| .28557} .45870| .28764 
44670 | 27970] .44973 | .28166] .45275| .28363] .45576| .28560] .45875| .28757 
44675 | 27974] 44978 | .28170] .45280| .28366] .45581| .28563} .45879| .28760 
9.44680 | 27977 | 9.44983 | .28173 | 9.45285 | .28369] 9.45586 | 28566 | 9.45884 | .28764 
44685 | .27980] .44988 | .28176] .45290| .283873] .45591| .28570]) .45889| .28767 
44690 | .27983] .44993) .28180} .45295| .28376} .45596| .285731 .45894| 28770 
44695 |_ 27987} .44998 |_.28183} .45300] .28379} .45601| .28576] .45899] .es774 

9.44700 | .27990 | 9.45003 | .28186 | 9.45305 | .28383] 9.45606 | .28580 1 9.45904 | .28777 
44705 | .27993] .45009| .28189} .45310| .28386] 45610] .28583] .45909| .28780 
44710 | .27997 | .45014| .28193] .45315| .28889] 45615] .28586) .45914| .28783 
44715 |_ 28000} .45019 |_.28196} .45320| .28392] .45620| .28589] .45919] .287s7 25 | 

9.44721 | .28003 | 9.45024 | .28199 | 9.45325 | .28396 | 9.45625 | .28593 | 9.45924 | .28790 
44726 | 28006] .45029| .28202} .45330| .28399} .45630| .28596] .45929| .28793 
44731 | 228010} .45034| 28206] .45335| .284021 .45635| .28599] .45934] .2e8z97 
44736 |_ 28013 | .45039 |_.28209} .45340| .28406] .45640] .28603] .45939| .28800 

9.44741 | .28016 | 9.45044 | 28212] 9.45345 | .28409] 9.45645 | .28606 | 9.45944 | .28803 
44746 | 228019] 45049] .28216] .45350} .284121 .45650| .28609] .45949| .28807 
44751 | 028023] .45054 | .28219] .45355 | 228415] .45655| .28612] .45954| 28810 
-44756 |_ 28026] .45059 |_.28222 1 .45360| .28419] .45660| .28616] .45959| 28813 

9.44761 | .28029 | 9.45064 | .2822519.45365 | .284221 9.45665 | .28619 | 9.45964 | .28816 
44766 | .28032] 45069] .28229] .45370] .28425) .45670] .28622) .45969| .28820 
AAT71 | 228036] .45074| 228232] .45375] .28429] .45675| .28626] .45974| .28se3 
44776 |_ 28039] .45079| .28235] .45380] .28432] 45680] .28629) .45979| .28826 

9.44781 | .28042 | 9.45084 | .28238 9.45385 | .28435 | 9.45685 9.45984 
44786 | .28046] .45089| .28242] .45390] .28438] .45690 45989 
44791 | 28049] .45094| .28245] .45395| .28442] .45695 45994 
44796 |_.28052] .45099 | .28248} .45400| .28445} .45700 45999 

9.44801 | .28055 | 9.45104 | .28252 | 9.45405 9.45705 9.46004 
44807 | 28059} .45109| 28255} .45410 45710 46009 
44812 | 228062} .45114] .28258] .45415 45715 46014 
44817 |_ 28065} .45119| .282614 .45420 45720 46019 

9.44822 | .28068 } 9.45124 | .28265 | 9.45426 9.45725 9.46023 
44827 | .28072} .45129| .28268} .45431 45730 46028 
44832 | 228075} .45134| 28271} .45436 45735 46033 
44837 |_ .28078 | .45189 | 28274} .45441 -45740 

9.44842 | .28081] 9.45144 | .28278 | 9.45446 9.45745 

19n 44m 19h 43m 
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4h 28m 5° 45/ 4h 24m 66° 0 

Log. Hav.| Nat. Hav.j Log. Hav.| Nat. Hav| 8 

4h 20m 65° 0 4h 21m 65° 15’ | 4h 22m 65° 30’ | 

} Log. Hav.) Nat. Hav.) Log. Hav. Nat. Hav.] Log. Hay.) Nat. Hav 

9.46043 | .28869 } 9.46340 | .29067] 9.46635 | .29265 9.46929 | .29464}9.47222 | .29663] 60 | 
|} .46048 |) .28872] 46345] 29070] .46640] .29269] .46934| 29467] .47227) .29666] 59 | 

46053 | .28876] .46350} .29074) .46645| .29272) .46939| 29471} .47231) .29670] 58 
46058 | .28879] 46355] 29077] .46650| .292754 .46944| .29474] .47236| 29673} 57 

1 9.46063 | 228882 | 9.46360 | .29080} 9.46655 | 29279} 9.46949 | .29477 9.47241 | .29676) 56 
46068 | .28886] .46365| .29084] .46660| .292824 .46954| .29481} .47246| .29680) 55 
46073 | 28889} .46370} 29087] .46665| .29285] .46959) .29484} 47251] .29683) 54 
46078 | .28892} .46375 | 29090} .46670| .292891 .46963 | .29487] .47256]| .29686} 53 

1 9.46083 | .28895] 9.46380 | .29093 4 9.46675 | .29292) 9.46968 | .29491}9.47261 | 29690} 52 
; -46088 | .28899} .46384] .29097} .46680| .29295} .46973| .29494) .47266] .29693} 57 

46093 | .28902} .46389| .29100} .46684) .29298] .46978| .29497] .47270| 29696) 50 
46098 | .28905} .46394| .29103] .46689 | .29302} .46983 | .29501} .47275]| 29700} 49 

9.46103 | .28909} 9.46399 | .29107 1 9.46694 | .29305 | 9.46988 | .29504} 9.47280 | .29703] 48 
46108 | .28912} .46404| 29110] .46699| .29308] .46993| .29507] .47285) .29706) 47 
46113 | 28915} .46409| 29113] .46704| .29312] .46998| .29510]) .47290| .29710) 46 

| .46118| .28948]} 46414] 291017) .46709| .29315] .47003| .29514] .47295) .29718] 45 
9.46123 | .28922 9.46419 | .29120] 9.46714 |" .293181 9.47007 | .29517} 9.47300 | .29716} 44 
46128 | .28925} .46424|] .29123] .46719| .29322] .47012) .29520} .47304]| .29720} 43 
46132 | .28928} .46429| 29126) .46724| .29325 4 .47017| 29524) .47309 | .29723} 42 

) 46137 | 28932] .46434 | .29130] .46729| .29328] .47022| .29527] .47314) 29726) 42 | 
} 9.46142 | .28935 | 9.46439 | .29133 | 9.46733 | .29332 1 9.47027 | .29530} 9.47319 | .29730] 40 
} .46147| .28938} .46444| .29136] .46738| .29335] .47032| .29534) .47324] 29733] 39 

46152 | .28942} 46448] .29140] .46743] .29338] .47037| .29537 4 .47329| .29736] 33 
AG157 |_ 28945] 46453 | 299143] .46748 | 29841] 47042] .29540} .47334 | 29740} 37 

} 9.46162 | .289481 9.46458 | .29146} 9.46753 | .29345} 9.47046 | .295441 9.47338 | .29743] 36 
46167 | .28952} .46463 | .29150]} .46758] .29348} .47051| .29547] .47343|) .29746} 35 
46172 | 028955} .46468| 29153} .46763) .29351) .47056| 29550} .47348} 29750) 34 

} 46177 | 28958} .46473 | .29156} .46768 | .29355} .47061| .29554} 47353} 29753} 33 
9.46182 | .28961} 9.46478 | .29160} 9.46773 | .29358 1 9.47066 | .29557 1 9.47358 | .29756} 32 
46187 | .28965] .46483 | .29163] .46778| .29361 .47071| .29560] .47363| 297604 31 
46192 | .28968} .46488 | .29166] .46782] .29365} .47076| .29564} .47367| .29763)} 30 | 
46197 | 283971} .46493 | .29169} .46787 | .29368} .47081 | .29567} .47372 | 29766} 29 

| 9.46202 | .28975 | 9.46498 | .29173} 9.46792 | .29371] 9.47085 | .29570} 9.47377 | .29770] 28 
| .46207| .28978} .46503| .29176]) .46797| 29375] .47090| .29573) .47382] .29773} 27 

46212 | 28981} 46508} 29179] .46802]) .29378} .47095| .29577} .47387| 29776} 26 
| 46217 | 28985] .46512 | .29183 | 46807 | 29881 | .47100| .29580} .47392] .29779 | 25 

| 9.46222 | .28988} 9.46517 | .291861 9.46812 | .29385 1 9.47105 | .29583 1 9.47397 | 29783} 24 
-46226| 28991} .46522| .29189] .46817| .29388} .47110] 29587] .47401| .29786] 23 | 
46231 | .28994} .46527| .291934 .46822| .29391) .47115] .29590] .47406| .29789] 2 

H .46236 | .28998} .46532| .29196} .46827| .29894} .47120] .29593} .47411| .29793] 27 
| 9.46241 | .29001 | 9.46537 | .29199 } 9.46831 | .29398} 9.47124 | .295971 9.47416 | .29796] 20 | 

46246 | .29004} 46542] .29202] .46836| .29401] .47129| .29600} .47421| .29799} 79 | 
46251} .29008) .46547| .28206} .46841 | .29404} 47134) .29603) .47426] 298034 718 § 
46256 | 29001) .46552 | .29209 5 47431 | .29806 | 17 ve 46846 | .29408 9 .47139 | .29607 | 

f 9.46261 | 29004 19.46557 | .29212) 9.46851} 29429 49.47144 |] 29610) 9.47435] .29809] 16 
46266 | .29017}) 46562) .29216 | 46856 | .29414) 47149] 29613] .47440] 29813} 15 
AG271 | .29021} .46567| 29209} .46861 | .29418} .47154) .29617} 47445) .29816] 74 

} .46276 | 290244 46571 | 29222] .46866| .29421] .47159| .29620} .47450|] .29819] 73 | 
9.46281 | .29027 1 9.46576 | .29226] 9.46871 | .29424] 9.47163 | .29623) 9.47455 | .29823] 72 
46286 | .29031} 46581 | .29229} 46875) .29428]} .47168|] .29627] .47460| .29826) 77 
A6291| 29054} 46586 | .29232) .46880|) 294311 .47173| 29630} .47464| .29829]} 70 
46296 | .29057) .46591 | 29236] .46885 | 29434] .47178|) 29633) 47469] .29833 

| 9.46301 | .29041] 9.46596 | .292391 9.46890 | .29438} 9.47183 | .29637] 9.47474 | .29836 | 
46305 | 29044} .46601| .29242} .46895] .29441] .47188| .29640] .47479| .29839 
46310} .290471 46606) .29245}% .46900| .29444) 47193] .29643} .47484] .29843 
46315 | .29051} .46611 | 29249] .46905| .29447] .47197| .29647 .47489] .29846 

9.46320 | .29054) 9.46616 | .29252} 9.46910 | .29451) 9.47202 | .29650} 9.47493 | .29849 
} .46325] 29057] .46621| .29255) .46915| .29454] .47207| .29653} .47498] .29853 

46330 | 29060] .46626| 29259} .46919) 29457] .47212| .29657]) .47503] .29856 
46335 | 29064], .46630] .29262} .46924| .29461} 47217] .29660] .47508| .29859 

9.46340 | .29067 | 9.46635 | .29265 9.46929 | .29464] 9.47222 | .29663] 9.47513 | .29863 

19h 3gm 

SD] %& Ce A] G1 A ~2 O90] 

19h 39m 19h sym 19h 36m 19h 35m 



TABLE 34. [Page 309 | 

Haversines. 

| 4h 25m 66° 15’ | 4h 26m 66°30’ | 4h 27m 66° 45/ | 4hesmEi°O | 4h 29m G7? 15/ 
) Log. Hav.| Nat. Hav.] Log. Hav.| Nat. Hay.) Log. Hav. Nat. Hav, Log. Hav.| Nat. Hav. Log. Hav.| Nat. Hav. 

9.47513 | 29863 } 9.47803 | 30063 | 9.48091 | 30263] 9.48378 | 30463] 9.48664 | .30664 
} 47518] 29866} .47807| 30066} .48096] 30266] 48383) 80467} .48668| .d0668 

47523 | 229869] .47812} 30069} .48101 | 80269] .48387] 30470} .48673) .30671 
| -47527 | .29873} .47817| 30073] .48105 | 30273} .48392 | 80473] 48678 | 30675 | 57 
1 9.47532 | .298%6 | 9.47822 | .30076 1 9.48110 | .80276 | 9.48397 | .30477 | 9.48683 | 30678 

47537 | o&9879 | .47827 | 80079] .48115]} 80280} 48402) 30480} .48687] 30681 
47542 | 29883} .47831) 30083] .48120] 30283} .48407| .d0484} 48692] .d0685 

}_ .47547 | .29886] .47836 | .30086} .48124} 30286] .48411] .30487] .48697 | .30688 
1 9.47552 | 29889 | 9.47841 | 30089 | 9.48129 | .30290 | 9.48416 | .30490 | 9.48702 | .30691 
 .47556 | 29893} .47846] 30093] .48134} 30293} .48421| .30494) .48706| .30695 
H 47561 | 29896} .47851] 30096} .48139] 30296} 48426) .30497} .48711| .80698 
)_-47566 | 229899} 47856} 30699} .48144} 30300} .48430| .30500] .48716| 30701 

229903 | 9.47860 | .30103 | 9.48148 | 80303 | 9.48435 | .80504 9.48720 | .30705 
229906) .47865| 30106} .48153| d0306} .48440| 305074 .48725| 30708 
29909} .47870| 30109} .48158| 230310} .48445] .30510} .48730| 30711 
29913 | .47875| 380013) .48163| 805134 .48449 | 80514) .48735| 80715 
29916 | 9.47880 | 80116 | 9.48168 | 30316] 9.48454] .80517 | 9.48739 | 30718 
28919 | .47884| 30119} .48172) d0320} .48459] 30520) .48744) 30721 
029923 .47889| 30123} .48177] 80823} .48464] 30524] .48749| 30725 
229926 | .47894| 80126} .48182) 30326) .48468] .30527} .48754| .30728 

NAG [WeMAS/] a 

SF 1 9.47610 | 229929 | 9.47899 | .80129 | 9.48187 | 803380 | 9.48473 | .30530 | 9.48758 | .80732 
21 | A7614) 299334 .47904] 80133} .48192| .30333] .48478| 80534] .48763] 30735 
22 } .A7619}| .29936} .47908} 30136] .48196| 30336} .48483| 30537} .48768| 30738 
28 47624 | 29939} .47913 | 80139} .48201| 80340 48488 | .30540) .48773 | .30742 4 : 

+ 6 §9.47629 | .2994319.47918 | 230143] 9.48206 | 80843 | 9.48492} .3054419.48777 | 280745 | 
25 =} 47634) 29946} .47923]) 30046} .48211 | .303469 48497) 80547} .48782| 80748 | 
26 =} .47639| .29949]) .47928| 30149} .48215| 80350) .48502} 30551 .48787| 30752 | 
a7 -47643 | 29958 47933] .o6153} 48220] .80353 | .48507 | 805544 .48792) .30755 | 

(ER 29956 f 9.47937 | 80156 9.48225 | 30356 |] 9.48511 | .30557 1 9.48796 | .36758 | 
} 8629 029959} .47942| 30159} .48230] 30360} .48516| 30561] 48801] .30762 } 

50 029963] .47947| 301632 .48235| 30363) .48521} 80564) .48806] 30765 | 
$1 029966} .47952 | 30166) .48239| 30366) .48526] .30567 4 .48811| .30768 | 

8 7 9.47668 | .29969 | 9.47957 | .30169 | 9.48244 | .30370] 9.48530 | .80571 | 9.48815 | .30772 | 
5S 29973 | .47961| 80173} .48249| 80373] .48535| 30574] .48820] .80775 
84 029976) .47966} a0176) .48254| 80376} .48540] 80577] .48825] 30779 
35 229979 | 47971) SOLID] .48258 | 30880] .48545 | 80581] .48830| .380782 

i+ 029983 | 9.47976 | 30183 | 9.48263 | 30883 9.48549 | .30584 1 9.48834 | 80785 | 
87 029986 | .47981} edO0186 .48268| .d0386) .48504] .sC587 1 .48839| 30789 | 
88 029989 | .47985| 30189} .48273| 303907 .48559} 30591} .48844] 307924 2 
89 229993] .47990) 80193} .48278 |) 80393] .48564| d0594) 48848] .30795 | 

+ 1 229996 | 9.47995 | 30196 | 9.48282 | .30897 1 9.48568 | .30587 | 9.48853 | 30799 | 
41 229999 | .48000} 30199] .48287] .30400) .48573| .306014 .48858] .80802 | 
42 239003) .48005| 30203} .48292| 80403] .48578| 30604) .48863]| 30805 
48 230006} .48009 | 302069 .48297]| 30407} .48583 | .380607 | 48867] .30809 

+ 21 1 9.47725 | .30009 | 9.48014 | .80209 | 9.48302 | .30410] 9.48587 | .80611 j 9.48872 | 30812 
45} A7730| 30013) .48019] 80213} .48306| 80413} .48592] .s06I4} .48877| 30815 | 
46 47735) 800167 .48024) 80216} 48311] .30417) 48597] 30618} .48882| 30819} 
47 f|_.47740} .30019} .48029| .s0219] .48316| .30420} .48602| .s0621} .48886] .30822 

-- 22 19.47745 | 30023 | 9.48033 | .30223 ] 9.48321 | 30423 1 9.48607 | .306241 9.48891 | 30826 | 
49 | 47750} 30026} .48038] 80226) .48325|] .30427} 48611 | .30628] .48896] .30829 | 
50 =} .A7754| .30029) .48043] 80229] .48330| 30430] .48616) .30631} .48901] 30832 
51 47759} 80033) .48048) 30233] .48335] 304383] .48621} 30634} .48905]| 30836 

+ 18’ | 9.47764 | 80086 | 9.48053 1 9.48340 | 30487 9.48626 | .30688 | 9.48910} 80839 | 
58 f .A7769| 30039) .48057 } 48344] 230440] .48630} 30641] .48915] 30842 
54 47774} 30043} .48062 48349 | 30443} .48635| .306444 .48919] .30846 

230046 | .48067| 50246? 48354) 80447] .48640) .c8648] .48924] 30849} 

eal 
7 
6 

ATT78|_.3 Lo) 
-30049 | 9.48072 | .30249 (9.48359 | .80450 | 9.48645 | .30651| 9.48929 | .30852| 4 | 

8 
2 

La. 
0 

230053 .48077| 30253} 48364] d0453} .48649| 80655] 48934] 30856] 
230056} .48081} 30256] .48368| 80457] .48654| .30658} 48938} 30859} 
230059 j .48086] .30259} .48373| 30460) .48659| .s0661) .48943| .30862 | 
230063 19.48091 | 30263 1 9.48378 | 30463} 9.48664 | .80664 1 9.48948 | .30866 

19% gam ; 
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a 

gh som 67°30 | 4h 1m G7° 45’ 

TABLE 34, 
Haversines, 

.| Nat. Hav.] Log. Hav. .| Nat. Hav, 

4h 82m 68° 

Log. Hav.| Nat. Hav.} 

4h ggm 68° 15° | 4h 34m 68° 307 
Log. Hav.| Nat. Hay. Log. Hav.| Nat. Hav, 

0 {9.48948 | .30866 | 9.49231 | .81068}9.49512 | .31270] 9.49793 | .31472 9.50072 | .31675 
1 48953] 230869) .49235| .31071] .49517| .31273] .49797| 31475} .50076| .31678 
2 48957 | 280873] .49240| .31074} .49522| .31276] .49802] .31479] .50081| .31682 
8 48962 | .30876) .49245| .31078] .49526] .31280} .49807 | .31482 4] .50085 | .31685 
I | 9.48967 | .30879 ] 9.49250 | .31081 9.49531 | 31283] 9.49811 | .31486 9.50090 | .31688 } 

5 48971 | .30883} .49254| .31084) .49536] .31287] .49816| .31489] .50095| .31692 
6 48976 | 80886} .49259| .81088} .49540| .31290] .49821| .31492] .50099| .31695 
7 ‘48981 | .30889} .49264| .31091} .49545| .31293] .49825| .31496} .50104| .31699 

-- 2 | 9.48986 | .30893 | 9.49268 | .31095 | 9.49550 | .31297 9.49830 | .31499 1 9.50109 | .31702 
9 48990] .308964 .49273| 81098] .49554| .31300} .49835] .31503] .50113| .31705 

10 48995 | .30899) .49278| .81101} .49559| .31303] .49839| .31506} .50118| .31709 
il 49000} .30903] .49282} .31105] .49564| .31307] .49844| .31509} .50123 | .31712 

37 (9.49004 | 80906 | 9.49287 | .81108 | 9.49568 | .81310 | 9.49849 | 31513 | 9.50127 | 31716 
18 49009 | 230910} .49292| .31441) .49573] .31314] .49853] .31516] .50132| .31719 
14 49014 | .80913} .49297] .81115] .49578| 81317] .49858| .31519] .50136| .31722 
15 49019 | 280916} .49301| .31198] .49583] .31820] .49862| 31523} .50141| .31726 

4 | 9.49023 | .30920 | 9.49306 | .31121 | 9.49587 | 31324 | 9.49867 | .31526 1 9.50146 | .31729 
17 49028 | .30923] .49311] .31125] .49592| .31327] .49872| .31530] .50150] .31732 
18 49033 | .30926} .49315| .31128] .49597| .31330} .49876| .31533] 50155] .31736 
19 49038 | .30930} .49320] .31132] .49601| .31334] .49881| .31536] .50160| .31739 

B 1 9.49042 | .30933 | 9.49325 | .81185 | 9.49606 | .31837 1 9.49886 | .81540 1 9.50164 | 31742 
21 49047 | .30936] .49329] .31138} .49611] .31341] .49890| .31543} .50169| .31746 
22 49052 | .30940]) .49334] .31142] .49615| .31344] .49895| .31546] .50174| .31749 
28 49056 | .30943) 49339] .31145} .49620| .31347} .49900] .31550]} .50178 | .31753 

+ 6 |9.49061 | .30946 | 9.49344 | .31148 | 9.49625 | .31351 | 9.49904 | .31553 9.50183 | .31756 
25 49066 | 30950] .49348| .31152] .49629| .31354] .49909| .31557] .50187| .31760 
26 49071] 230953} .49353] .31155] .49634] .31357] .49914] .31560} .50192] .31763 
27 ‘49075 | .30957} .49358| .31458} .49639] .31361] .49918] .31563} .50197| .31766 

“+ 9 | 9.49080 | .80960 | 9.49362 | .31162 | 9.49643 | .381364 ] 9.49923 | .31567 1 9.50201 | .31770 
29 49085 | 280963] .49367| .31165} .49648| .31367] .49928| .31570] .50206] .31773 
30 49089 | .80967} .49372| .31169} .49653| .31371] .49982| .31573] .50211| 31776 
81 49094 | 89970} .49376] .31172] .49657) .381374] .49937| .31577]] .50215| .31780 

+ 87 ]9.49099 | .30973 1 9.49381 | .31175 | 9.49662 | .31878 | 9.49942 | .31580 ] 9.50220 | .31783 
88 A9104| .30977] .49386] .31179} .49667] .31381} .49946] .31584} .50224] .31787 
34 49108 | .30980} .49390} .31182} .49671] .31384] .49951] .31587] .50229| .31790 
85 49113} .30983} .49395} .31185} .49676| .31388] .49956] .31590} .50234] .31793 | 

9 |9.49118 | .30987 | 9.49400 | .31189 | 9.49681 | .31391 | 9.49960 | .31594 ] 9.50238 | .31797 
87 49122 | .30990} .49405| 31192] .49685| .31394] .49965] .31597} .50243| .31800 
38 49127 | 80994] .49409| .31196] .49690| .31398} .49969] .31601} .50248| .31804 
389 49132 | .30997]) .49414] .31199} .49695| .81401] 49974] .31604] .50252| .31807 

= 10/7 | 9.49137 | .31000 | 9.49419 | 81202 | 9.49699 | .31405 | 9.49979 | .31607 | 9.50257 | .31810 
41 49141 | 31004] .49423] .31206} .49704| .31408} .49983| .s1611] .50261| .31814 
42 49146] .31007} .49428] .31209] .49709] .31441] .49988] .31614] .50266] .31817 
48 49151] .31010} .49433} .81212} .49713] .31415] .49993| 31617] .50271| .31820 

+ Gi} 9.49155 | .31014 9.49437 | .31216 | 9.49718 | .31418 | 9.49997 | 31621} 9.50275 | .31824 
45 49160 | 231017} .49442| .31219} .49723| .81421} .50002| .31624] .50280] .31827 
46 49165 | .31020] .49447| .81222] .49727| .31425] .50007| .31628] .50284| .31831 
47 49170 | 231024} .49451| .31226] .49732] .31428] .50011| .81631] .50289| .31834 

= 127 | 9.49174 | 31027 | 9.49456 | .31229 | 9.49737 | .31432 1 9.50016 | .31634 | 9.50294 | .31837 
49 49179 | .81031} .49461| .31233] .49741| .31435] .50021] .31638] .50298] .31841 
50 A9184| .81034] 49465] .31236] .49746] .31438] .50025| .31641] .50303| .31844} 
51 49188 | .31037 | .49470| 31239} .49751| .81442] .50030| .81644] .50308 | .31848 

-- 13’ | 9.49193 | .31041 | 9.49475 | .31243 1 9.49755 | .31445 1 9.50034 | .31648 [9.50312 | 31851 
58 49198 | 231044] .49480] .81246] .49760| .31448] .50039| .31651] .50317| .31854 
54 49202 | 231047] .49484] .31249] .49765| .31452] .50044] .31655] 50322] .31858 
55 49207 | .81051] .49489| .81253] .49769| .31455] .50048} .31658] .50326| .31861 

147 9.49212 | 31054 }9.49494 |" .31256 | 9.49774 | 31459 | 9.50053 | .31661] 9.50331 | .31865 | 
57 49217 | 281057] .49498| .31260} .49779] .31462] .50058| .31665] .50335| .31868 
58 .49221| 81061] .49503] .31263] .49783] .31465]] .50062| .31668} .50340| .31871 
59 49226) .31064) .49508] .31266] .49788| .31469] .50067) .31672] .50345| .31875 

+ 157 | 9.49231 | .31068 | 9.49512 | 31270 | 9.49793 | .31472 1 9.50072 | .816%5 | 9.50349 | 31878 | 

19h 29m. 19h gem ~ 19h 26m 19h 25m 19h 27m 



TABLE 34. [P. 

Haversines, 

4h 85m 68° 45/ 4h Gm 69° 0” 4h sym 69° 15’ 4h 33m 69° 30’ 4h 9m 69° 45/ 

Log. Hav.| Nat. Hav. Log. Hav.] Nat. Hav.} Log. Hav.| Nat. Hav.] Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav. 

9.50349 | .81878 } 9.50626 | .82082}9.50901 | .32285]9.51174| .32490) 9.51447 | .32694 
50354] .81881} .50630] .32085} .50905| .32289} .51179| 32493} .51452| 32698 
.50358 | 31885} 50635] .32088} .50910| .32292} .51184| 82496} .51456| 32701 
.50363 | .B1888] .50639} .82092) .50914| .32296} .51188] .82500} .51461| 82704 

9.50368 | 281892] 9.50644 | 32095] 9.50919 | .3229919.51193| .32503}9.51465| 32708 
50372 | 81895} .50649| .32099} .50924|] .32302) .51197| .32607] .51470) .s2711 
50277 | .81898} .50653} 32102} .50928| .82306) .51202| .32510]} .51474| d2715 
.50382 | 81902} .50658| .32105} .50933 | .32309] .51206| 32513] .52479| 32718 

9.50386 | .31905 } 9.50662 | .32109] 9.50937 | .32313]9.51211 | .82517] 9.51483 | .32721 
50391 | .81909} .50667} .32112] .50942| .32316} .51215| .82520} .51488] 32725 
50395 | 81912} .50672] .32116] .50946] .32319} .51220| .82524] .51492| 32728 
50400} .81915} .50676| .32119} .50951) 32323] .51225| 82527] .51497 | .32732 

9.50405 | .31919] 9.50681 | .32122 1 9.50956 | .3232619.51229 | .32581]9.51501 | .d2735 
50409 | .81922] .50685| .32126] .50960} .32380] .51234| .82534] .51506] 32738 
50414] .81926} .50690| .32129] .50965| .32383} .51238| 32537} .51510) 32742 
50418 | .81929} .50694| .32133]} .50969| .823364 .51243| .82541} .51515| 32745 

9.50423 | .31932 9.50699 | .32136] 9.50974 | .32340 9.51247 | .32544]9.51519| 32749 
50428 | .31936] .50704| .32139] .50978| .32343] .51252| .32547} .51524| 32752 
50432 | .81939} .50708| .32143] .50983| .32847} .51256| 32551) .51529) 32756 
50437 | 81942] .50713| .32146} .50988| .32350} .51261| .32554) .51533 | _.32759 

f 9.50442 | .31946 9.50717 | .32150] 9.50992 | .32353]9.51265 | .382558}9.51538 | 32762 
50446 | 81949] .50722] .32153} .50997| .382857] .51270| .32561) .51542) .32766 
50451 | .81953] .50727] .32156] .51001) .328601 .51275| .32565] .51547| .32769 
50455 | .81956] .50731} .32160] .51006) .32364) .51279| .32568) .51551) 32778 

9.50460 | 81959 99.50736 | .32163]9.51010| 323867] 9.51284 | .32571 1 9.51556 | .32776 
50465 | 81963] .50740} .32166} .51015| .32370} .51288| .32575} .51560| .32779 
50469 | .81966] .50745| .32170} .51019| 32374) .51293| 32578} .51565| 32783 
50474 | .31970] 50750] .82173] .51024| .82377]) .51297 | .32582] .51569| 32786 

9.50478 | 81973 9.50754 | .8217719.51029 | .32381] 9.51302 | .82585} 9.51574 | .32790 
50483 | 31976} .50759| .32180} .51033| .32884] .51306| .82588] .51578) 32793 
50488 | .81980} .50763] .32183} 51038) 323888} .51311| .32592] .51583) .s2797 
50492 | .31983} .50768| .82187} .51042| .32391] .51315| .82595] .51587 | .32800 

9.50497 | 81987 9.50772 | .82190] 9.51047 | .32394]9.51320| .82599) 9.51592 | .32803 
50501 | .31990] .50777} .32194] .51051) 32398} .51325| .32602] .51596| .32807 
50506} .81993} .50782| 32197] .51056| 32401] .51329| .382605) .51601) .32810 
50511] .81997] .50786| .32200} .51061) .32405] .51334|_.32609} .51605 232814 

9.50515} 32000) 9.50791 | .32204 | 9.51065 9.51338 | .3261219.51610| 32817 
-50520| 32004] .50795| 32207} .51070 51343 | 232616] .51614] .32820 
50524 | 82007} .50800| 382211} .51074 51847 | .32619} .51619| .32824 
50529 | .82010} .50805) 362214] .51079 51352 | 32623] .51623 | .32827 

9.50534 | .82014} 9.50809 | .82217 | 9.51083 9.51356 | .82626} 9.51628 | 32831 
50538 | 320174 .50814| 32221} .51088 .51361| 32629] .51633] .32834 
50543 | d2021f .50%18 | 382224] .51092 .51365 | 32633] .51637] .32838 
50547 | 320244 .50823 | 82228] .51097 51370 | 282636} .51642] .32841 

9.50552 | 32027 | 9.50827 | .32231 f 9.51102 9.51874 | .32640} 9.51646 | 32844 
50557 | 32031} .50832| 82235) .51106 .51379 | .32643} .51651| .32848 
50561 | 232034} .50837| 32238} .51111 51384 | .32646] .51655| .3285). 
-50566 | 32037} .50841 | 32240} .51115 .51388 | .32650} .51660) .32855 

9.50570} .82041] 9.50846 | .32245 | 9.51120 9.51893 | .32653 | 9.51664 | .32858 
50575 | 320444 .50850| 82248] .51124 .51897 | .32657) .51669} .32861 
50580 | 62048} .50855| .d2251]) .51129 51402 | 32660} .51673| .32865 
50584 | 32051} .50860|) 62255] .51133 .51406 | .82663} .51678 | .32868 

9.50589 | 32054 | 9.50864 | .32258 } 9.51138 9.51411 | .82667 9.51682 | 32872 
50593 | 32058) .50869| 32262} .51143 51415 | 32670} .51687| 32875 
50598 | 32061} .50873| 32265] .51147 .51420| .32674) .51691| .32878 
.50603 | 62065] .50878 | 32268} .51152 51424 | .32677] .51696 | .32882 

9.50607 9.50882 | 32272 | 9.51156 9.51429 | .32681 | 9.51700 
50612 50887 | 32275} 51161 51433 | 32684] .51705 
.50616 50892 | 32279} .51165 51438 | .382687] .51709 
50621 50896 | 32282} .51170 51442 | 32691} .51714 

9.50626 9.50901 | 382285 | 9.51174 9.51447 | .82694 | 9.51718 

19h 24m 19h 23m 19h gym 



Page 312] TABLE 34. 

Haversines. 

4h 4om 40° Y 4h 47m 4Q° 15/ 4h 42m 40° 30’ 4h 43m 40° 45/ 4h 44m 41° 

8 Log. Hay.| Nat. Hav. Log. Hav.| Nat. Hav.} Log. Hav.) Nat. Hav.J Log. Hav.| Nat. Hav.j Log. Hav.) Nat. Hav] 

9.51718 | .32899} 9.51988 | .33104 | 9.52257 | .33310 | 9.52525 : 233722 
.51723 | .32902} .51993| .33108} 52261] .33313 : 5 | dd725 
.51727 | .32906) .51997| 33111] .52266] .38317 mi 230728 
.51732 | .32909]} .52002| 33114} .52270) .33320 [3 eoodoe 

9.51736 | 32913 }9.52006 | .33118 }9.52275 | .33328 19.52809 | .33735 
.51741| 232916 .52011| 38121} .52279| 33327 52813 | 33739 
.51745 | .32920}) .52015] .33125]) .52284| .38330 } .52817)| 38742 
.51750} .32923) .52020] .33128} .52288| .33334 H .52822 | 33746 

9.51754 | .32926 | 9.52024 | .33132 |9.52293 | .38337 9.52826 | 33749 
51759 | 2329304 .52029| .338135] .52297| 33341 52831 | 83753 
.51763 | 32933) .52033 | .33138} .52302| 33344 f .52835| 33756 
51768 | 32937) .52038) 35142] .52306| 33847 f 202839 | 38759 

“ 19.51772 | 329401 9.52042 | .3814579.52311 | 83351 E 30463 
) 51777 | 232943] .52047] .dd149} .52315]| 33354 233766 

-51781 | 32947] .52051| 2331524 .52320| .33358 1 05070 
51786 | .32950] .52056 | 33156] .52324] 33361 | 203073 

9.51790 | .32954} 9.52060 | .33159 | 9.52328 | 33365 | 9.52596 9.52862 | .33777 
51795 | 32857) .52065| 331624 .52333] 33368) .52600 52866 | .33780 
-51799 | .d2961f .52069} 831664 .52337| 833719 .52605 } .52870| 33783 
51804 | .32964] .52074] 33169} .52342| .33375} .52609 ) .02875 | 33787 

9.51808 | .82967 | 9.52078 | .38173 1 9.52346 | 33378 | 9.52613 9.52879 
51813 | d2971 4 .52082 |] 33176) 52351] 33382} .52618 52884 
51817 | 32974) .52087| 83179} .52355| 33385} .52622 H .02888 
51822 |_ 32998] 52091 | 33185] .52360 | 33389} .52627 : 

9.51826 | 32988] 9.52096 | .33186 | 9.52364 | 33892 | 9.52631 
-51831} 32984 .52100} .83190} .52369| 33395} .52636 

f .518385] 32988] .52105| 33193] .52373| 33399} .52640 H 
q@ .01840| .d2991} .52109| 33197} .52378| 38402} .52645] .33608 
9.51844 | .32995 9.52114] .33200 9.52382 | .33406]9.52649 | 33612 | 
h 51849} .32998} .52118| 38203} .52386| 38409] .52653| .33615 | 
} .51853 | 38002] 52123) 33207) .52391| .dd413} .52658] .33618 | 
f -51858 | 38005} 52127} 233200] 52395 | 83416] .52662 | 33622 
1 9.51862 | .33008 } 9.52132 | 33214 ]9.52400 | 33419] 9.52667 | 33625 
f 51867} .dd012 9 .52136] dd217 4 .52404) 38423) .52671) 38629 
f -O1871] 338015] .52141] 33221) .52409| .33426] .52676] 33632 
} .51876 | 38019] .52145 | 382249 .52413| 38430) .52680] .53636 

J 9.51880 | .33022 1 9.52150 | 2338227 19.52418 | 233433 19.52684 | .33639 } 9.52950 
51885 | 33025} .52154|) 283281) .52422| 33436] .52689] 338642] .52954 
51889 | 233029} .52159|) 33234] .52427| dd440]} .52693| 33646) .52959 

H .51894| .330329 .52163] 338238} .52431| 33444} 52698) .33649) .52963 
} 9.51898 | .38036) 9.52168 | 33241] 9.52436 | .33447 9.52702 | .33653 1 9.52968 

-51903 | 83039} .52172) d3245] .52440| 38450] .52707] 38656} .52972 
51907 | .33043} .52177| 332489 .52444| .dd454) 52711} .33660} .52976 
-51912 | .33046} .52181 | .83251} .52449 | 33457) .52715 | .388663 9.52981 

19.51916 | .38049] 9.52185] 83255 1 9.52453 | .38461]9.52720| 83667 f 9.52985 
51921] .38053} .52190| .33258) .52458| 33464] .52724| .33670} .52990 
51925 | 38056) .52194] 33262] .52462) 33467] .52729|] 83673) .52994 
51930 | .33060] .52199| .83265] .52467| 38471} .52733 | 838677} .52999 

9.51934 | .33063 | 9.52203 | .33269 9.52471 | .&3474 33680 | 9.53003 
 .01939| 380671 .52208| dd272 9 .52476] .ad478 33684} .53007 

51943 | 33070} .52212| .338275] .52480] 33481 33687 | .53012 
51948 | 33073] .52217| 832794 .52484] 33485 33691} .53016 | 383897 

} 9.51952 | .38077 | 9.52221 | .83282 9.52489 | .33488 9.52755 | .33694) 9.53021 | 33900 
51957 | 83080] .52226| .33286} .52493] .33491] 52760] .33698} .53025| .33904 
51961 | .83084} .52230] .38289] 52498] .33495] .52764| .33701} .53029| .38907 
51966 | .83087 | .52235| .83293]) .52502| .338498] .52769| 83704] .53034 | .33911 

9.51970 | 33090] 9.52239 | .33296} 9.52507 | .33502 9.52773 | 83708} 9.53038 | .33oi4 
51975 | .33094] .52244| .33299} .52511] .33505] .52778| .d3711] .53043| 33918 
51979 | .33097] .52248| .33803] .52516| .33509f 52782) .83715} .53047| 38921 
51984] .33101} .52253 | .38306} 52520] .83512) 52786] .83798} .53051 | .838925 

9.51988 | .33104 9.52257 | .33310 9.52525 | .33515 9.52791 | 33722] 9.53056 | .33928 

19h 19m 4 19h 18m 19h 77m H 19h 15m 



TABLE 34. 
Haversines. 

4h 45m 41° 15/ 4h 46m G1° 30/ 

Log. Hav.) Nat. Hav.! Log. Hav.| Nat. Hav, n 

9.53056 | .83928 | 9.53320 9.53582 34549 | 9.54104 | .34757 | 
53060 | .38981] 53324 53587 153848 | .34553] .54108| .34760| 
53065 | .33935] .53328 58591 1 153852] 34556] .54113| .34764.} 
53069 | 33938] .53333 58595 | 153857 | 84560) .54117| _.34767 | 57 | 

9.53073 | .83942 | 9.53337 9.53600 9.53861 | .34563 9.54121 | .34771 
58078 | .33945] .53342 53604| .34 153865 | .34566} .54126| 34774 
53082 | .33949} .53346 53609 | .53870| .34570] .54130| .34778| 
53087 | .33952) .53350| .34159f .53613 | 53874 | .84573) .54134|_.34781 

9.53091 | .33956 | 9.53355 | .84162 | 9.53617 | 9.53879 | 84577 | 9.54139 | .34784 | 
53096 | .33959) 53359] .34166) .53622 } 53883] .34580} .54143| .34788 
53100 | .33962] 53364] 34169] .53626 | .53887| 234584) .54147| .34791 
53104 | .33966] .53368| .34173] .53630 } 53892] .34587) .54152| .34795) 

9.53109 | .33969 | 9.53372 | .84176 | 9.53635 9.53896 | .34591| 9.54156 | .34798 | 
53113 | .33973] .53377| 34180] .53639 53900] 34594] .54160| .34802 | 
53118 | .33976] .53381| 34183] .53643 53905 | .34598| 54165] .34805 | 
53122 | .33980) .53385 | .34186] .53648 1 53909] 34601) .54169| .34809 } 

9.53126 |_.83983 1 9.53390 | .84190 | 9.53652 9.53913 | .84604) 9.54173 | .34812| 
53131] .33986] .53394| .34193] .53657 153918 | .84608] .54177| .34816 | 
53135 | .33990] .53399| 34197] .53661 | 53922] 84611) .54182| 34819] 
53140 | .33993} 53403] 34200] .53665 | 53926] 34615) .54186| .34823} 

9.53144 | .33997] 9.53407 | .84204 | 9.53670 9.53931 | .84618} 9.54190 | .34826 
53148 | .34000) 53412] .34207] .53674 H 53935] .34622] .54195| .34830} 
53153 | .34004] 53416] .34201) .53678 53929 | 34625] .54199| .34833 | 
58157 | .34007] 53421] .342149 .53683 153944 | .34629] .54203| 34836} 

9.53162 | .84011 | 9.53425 | _.34218 | 9.53687 19.53948| .34632 
53166 | .34014] 53429] .342241) .53691 } 53952] 346364 .54212 
53170| .34018] .53434| .84224] .53696| .3: 53957 | 34639) .54216 
53175 | .34021] .53438 53700 f 53961] 1346434) .54227 

9.53179 | 84024 | 9.53442 9.53704 [9.53966 | .34646 } 9.54225 
53184] 34028) .53447 58709 f 53970] .34649} .54229 
53188 | 34031) 53451 58713 | 53974] .34653) 54234 
53192 | .34035] 53456 53718 53978 | 346564 .54238 

9.53197 | .84038 } 9.53460 9.53722 | 9.53983 | .84660 | 9.54242 
53201] 34042) 53464 53726 | .53987| .34663] .54247 
58206 | .34045) .53469 58731] 34459) .53991| .34667] .54251 
53210] 34049] 53473 8735 } .53996| .346709 .54255 

9.53214 | .34052 | 9.53477 9.53739 [9.54000 | .84674 | 9.54260 
53219 | 34055) .53482 58744 54004| .34677) .54264 
53223 | 34059] 53486 53748 ‘54009 | 34681) .54268 
53228 | .34062] 53491 53752 f 54013] .346844 .54272 

9.53232 | .84066 | 9.53495 9.53757 9.54017 | .84688 | 9.54277 
53236 | .34069] 153499 53761 | 54022] .34691 9 .54281 
53241 | .34073] .53504 58765 1 .54026| .34694) .54285 
53245 | 34076) 53508 53770 | 54030] .34698] .54290 

9.53249 | 84080} 9.53512 9.53774 9.54035 | 34701 | 9.54294 
53254 | .34083] 53517 3778 54039 | .34705] 54298 
53258 | 34087) .53521 53783 f 54043] 34708] .54303 
53263 | 34090) .53526| .34297] .53787 ) 54048] 1347124 .54307 

9.53267 | .84093 | 9.53530 | .34300 | 9.53792 9.54052 | 84715 | 9.54311 
63271 | .34097] 53534] .34304] .53796 | 54056] 34719) .54316 
53276 | .34160] .53539| .343074 .53800 1 54061| .34722] .54320 
53280| .34104) 53543] .34311] .53805 | 54065 | .34726) .54324 

9.53285 | .84107 | 9.53547 | .34314 | 9.53809 | 9.54069 | «34729 | 9.54329 
53289 | .34401] 53552] 343189 .53813 54074| .84733] 54333 
53293 | .34114] 53556] .34321] .53818 | 54078] .347364 .54337 
53298 | 34418] .53560| .34325]| .53822 54082 | 0847394 .54341 

9.53302 | .84121} 9.53565 | .84328 | 9.53826 1 9.54087 | .34743 | 9.54346 
53307 | 84124] .53569| .34331) .53831 1 54091 | .84746) .54350 
153311 | .34128] .53574| .34335] .53835 | .54095| .84750] .54354 
53315 | .34131] .53578| 34338) .53839 | .54100| .34753) 54359 

9.53320 | .84135 | 9.53582 | .34342] 9.53844 | .34549} 9.54104 | .34757 | 9.54303 

19h 14m 19h 13m yok 1am | ohzim | 

mS S VAG GOONS 

RANKIN 

lair co more 200 WONRW] CSOWAD 



Page 314] TABLE 34. 
Haversines. 

| 4h 50m 92°30’ | 4h 51m 72° 45/ 4h 52m 73° Y 4h 58m 93° 15’ | 4h 54m 73° 30” 

Log. Hay.| Nat. Hav.j Log. Hay.| Nat. Hev.] Log. Hav.| Nat. Hav} Log. Hav.| Nat. Hav.] Log. Hav.| Nat. Hav] 

19.54363 | .84965 | 9.54621 | .35173] 9.54878 | .35381 | 9.55133 9.55387 | .35799 
54367 | .34968] .54625| .35176] 54882] .35385] .55137 .55392 | .35803 
54372 | .84972] .54629| .35180] .54886] 35388] 55142 .55396 | «35806 
54376 | .84975} 54634] 35183] .54890| .35392 4 .55146 55400 | .35810 

9.54380 | .34979} 9.54638 | .35187 1 9.54895 | .35395 | 9.55150 9.55404 | .35813 
54385 | .84982] .54642| .35190] .54899| .35399] 55154 155409 | .85817 
54389 | .34986] .54647| .35194] .54903| .35402] 55159 155413 | .85820 
54393 | .84989) .54651| .35197] .54907| .35406] .55163 55417 | .35824] 53_ 

| 9.54397 | .84992 1 9.54655 | .35201] 9.54912 | .35409 | 9.55167 9.55421 | 35827 
54402 | .34996] .54659| .35204] .54916| .35413) 155171 155425 | .85831 
54406 | .34999] .54664| .35208] .54920| 35416] .55176 155430 | .85834 
54410 | .35003] .54668| .35211] 154924] 35420] .55180 55434 | .85838 

9.54415 | .35006 | 9.54672 | .85215| 9.54929 | .35423 | 9.55184 9.55438 | 35841 
54419 | .35010] .54677| .35218} .54933| 35427] 55188 155442 | .35845 
54423 | .35013] 54681] .35222] .54937| .35430] 55192 55447 | 35848 

| 54428 | 35017] .54685| .35225] .54942| .35434] 155197 55451 | .85852 
9.54432 | .35020] 9.54689 | .3522819.54946 | .35437 | 9.55201 9.55455 | «35855 
54436 | .85024] .54694] .35232] .54950| .35444) 55205 155459 | 35859 
54440 | .85027] 54698] .35235] .54954| .35444] 55209 55463 | .85862 
54445 | .85031] 54702] 35239] .54959| .35448] 155214 55468 | .85865 

9.54449 | .35084| 9.54707 | .85242 9.54963 | .35451 | 9.55218 9.55472 | «35869 
54453 | 35038] .54711| .35246) .54967| .35454] 55222 55476 | «35872 
54458 | .35041] 54715] 35249] .54971| .35458] 55226 55480 | .85876 
54462 | .85044] 54719] 35253] .54976| .35461] 55231 55485 | .85879 

9.54466 | .3504819.54724| .35256) 9.54980 | .35465 | 9.55235 9.55489 | .35883 
54471 | .85051) .54728] .35260] .54984| .35468] .55239 55493 | .85886 
54475 | .85055] .54732] .35263]} .54988| .35472] 55243 .55497 | .35890 

| 54479 | .85058] .54736| .35267] .54993| .35475] 55248 155501 | .85893 
9.54483 | 35062] 9.54741 | .85270| 9.54997 | .35479 | 9.55252 9.55506 | 35897 
54488 | 85065} .54745| 35274] .55001| .35482] .55256 .55510 | .85900 
54492 | .35069} .54749| .35277] .55005| .35486] 55260 .55514 | .35904 
54496 | .35072| 54754] .35281) .55010| .35489] .55265| .35698) .55518| .35907 

9.54501 |" .35076 | 9.54758 | .3528419.55014 | .35493] 9.55269 | .85702] 9.55523 | .35911 
54505 | .85079] .54762] 35288] .55018| .35496] .55273| .35705] .55527| .35914 
54509 | .35083] .54766| .35291] .55022| .35500] 55277] 35709] {55531 | .35918 

} .54514| .85086] 54771] 35294] .55027| .35503) .55282| .35712] .55535 | .35921 
9.54518 | .35090 | 9.54775 | .35298} 9.55031 | .35507 | 9.55286 | .35716| 9.55539 | .35925 
54522 | .35093] .54779| .35301] .55035| .35510] .55290| .35719} .55544| .35928 
54526 | .85097] .54784| 35305] .55039| .35514] .55294| .35723] .55548| .35932 
54531 | .85100] .54788] 35308] .55044| .35517] .55298| .35726] .55552| .35935 

9.54535 | .35103 | 9.54792 | .35312 | 9.55048 | .35521] 9.55303 | .35780) 9.55556 | .85939 
54539 | .85107] .54796| .35315| .55052| .35524) .55307| .35733] .55561| .35942 
54544 | .35110] .54801] .35319] .55057| .35528] 155311] .35737] .55565| .35946 
54548 | .85114] .54805 | .35322] .55061| .85531] 55315] .35740] .55569 | .35949 

9.54552 | .35117 | 9.54809 | .35326] 9.55065 | _.35584 | 9.55320 9.55573 | «35953 
54556 | .85121 .54813] .35329] .55069| .35538) 155324 .B5577 | «35956 
54561 | 35124] .54818|] .35333] .55074| .35541] 55328 .55582 | .35960 
54565 | .85128] .54822| .35336] .55078| .35545) .55332 55586 | .85963 

9.54569 | .85131 | 9.54826 | .35340 | 9.55082 | .35548 | 9.55337 9.55590 | .35967 
54574 | .85135] .54831| .35343] 55086] 35552] .55341 .55594| 35970 
54578 | .85138] .54835| .35347] .55091| 35555] .55345 55598 | «85974 
54582 | .85142 4.54839] .35350] .55095 | .35559) 155349 .55603 | .35977 

9.54587 | 35145 | 9.54843 | .35354) 9.55099 | .85562 | 9.55354 9.55607 | .35981 
54591 | .85149] .54848] .35357] 55103] 35566] .55358 55611 | .35984 
54595 | .85152] .54852| .35361] .55108] .35569] 55362 .55615 | .35988 
54599 | .85156} .54856| .35364] .55112| 35573] .55366 55620 | .85991 

9.54604 | .35159] 9.54860 | .35368] 9.55116 | .35576 | 9.55370 9.55624 | 35995 
54608 | .85162) .54865| .35371] .55120| .35580] 55375 .55628 | 35998 
54612 | 35166] .54869| .35374] 55125] .35583) .55379 55632 | .36002 
54617 | .35169] .54873| .35378] .55129| .35587] 55383 796] .55636 | .86005 

9.54621 | .35173 | 9.54878 | .35381 | 9.55133 |. .35590 | 9.55387 9.55641 | .36009 

NSO [Raq |w*no|a 
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TABLE 34. 

Haversines. 

[Page 315 

f 4h 55m 73° 45’ 4h 56m 74° 0/ 4h sym G4° 15/ 4h 58m 44° 30’ 4h 59m 44° 457 

19h ym 

s Log. Hav.| Nat. Hav. Log. Hav.| Nat. Hav. Log. Hav.) Nat. Hav. Log. Hav.| Nat. Hav.} Log. Hav.) Nat. Hav.J s 

0 19.55641| .36009} 9.55893} .36218] 9.56144 | .3642819.56393 | .36638 | 9.56642 | .36848] 60 
1 55645 | 86012} .55897| .386222] .56148| .3643L] .56397| 36642} .56646| .d6852} 59 | 
2 55649 | .86016] .55901| .86225) .56152| .36435} .56402| .36645}) .56650| .36855] 58 } 
3 55653 | 36019} .55905| .36229] .56156| .36438} .56406| .36649] .56654| .36859} 57 | 

V7 19.55657 | 86023 19.55909 | .362382 1 9.56160 | .3644219.56410 | .36652 1 9.56658 | .36862 | 56 
5 55662 | 36026) .55914] .36236) .56164) .36445] .56414|] .36656) .56663| .36866} 55 
6 55666 | 36030} .55918 | .36289) .56169] .36449] .56418| .86659} .56667) .36869} 54 
tL .55670| .860383] .55922| .86243] .56173) 36452] .56422) .d6663} .56671| 36873} 53 | 

-- 27 1 9.55674 | .36036 1 9.55926 | 36246] 9.56177 | .36456 | 9.56426 | .36666 | 9.56675 | 36877 | 52 | 
H 8) .55678 | 236040} .55930| .36250} .56181} .36459) .56431| 36670] .56679] .36880} 57 

10 55683 | 86043} .55935| .36253] .56185| .36463} .56435| .36673} .56683) .36884} 50 
i1 55687 | .86047} .55939| .386257} .56189; .86466) .56439 | 386677) .56687 | 36887 | 49 

37 19.55691 | 36050} 9.55943 | .386260| 9.56194] .36470| 9.56443 | .36680] 9.56692 | .36891 | 48 
13 55695 | 86054} .55947| .36264} .56198| .86473] .56447| .86684] .56696| 36894} 47 | 
14 55699 | .86057] .55951| .386267} .56202) 86477] .56451|) .36687]} 56700} 86898] 46 | 
15 .55704| 86061} .55955| .386271} .56206| .36480} .56456| 86691) .56704| .36901] 45 

+ 47 19.55708 | .8606419.55960 | .3627419.56210 | .36484} 9.56460 | .36694)9.56708| 36905} 44 | 
17 .55712 | 86068} .55964| 36278} .56214| .36487] .56464| .36698} .56712} .36908} 43 
18 55716 | 36071} .55968| .36281} .56219| .36491} .56468| .36701} .56716] 36912] 42 | 
19 .55721 | .86075} .55972| .36285] .56223) .86494] .56472| 36705) .56720| 36915] 47 | 

+ 87 19.55725 | .86078 1 9.55976] .36288] 9.56227 | .36498 | 9.56476 | .36708]9.56725 | 36919} 40 
21 .55729 | .86082} .55981| .36292} .56231| .386501) .56480| 36712} .56729) .36922] 39 
22 .55733 | 286085} .55985| .36295} .56235| 36505) .56485| .36715} .56733| 36926} 38 | 
28 } .55737] 86089} .55989| .36299} .56239| .36508] .56489| .367191 .56737) .36929} 37 

| + 67 | 9.55742 |" 36092 | 9.55993 | .36302 | 9.56244 | 336512 | 9.56493 | .36722 1 9.56741 | .36933] 36 | 
25 = .55746] .36096) .55997| .36306} .56248| 36515} .56497| 36726) .56745| 36936] 35 
26 .55750 | .36099} .56001| .36309} .56252) .36519} .56501) 36729} .56749| .36940} 54 
27 55754 | .86103} .56006| 36313} .56256| .36522) .56505| .386733} .56753| 36943} 33 

+ 97 $9.55758 | .86106] 9.56010 | 36316] 9.56260 | .36526] 9.56509 | .36786] 9.56758 | .36947 | 32 
29 | .55763| 86110] .56014} .86320] .56264] .86529]) .56514| 36740} .56762| .36950} 37 
80 | .55767)| .36113} .56018) .363823]) .56269| .36533} .56518) 86748] .56766| .86954] 30 ff 
$1 .55771| .86117}} .56022] .36327} .56273| .86536} .56522| .36747] .56770| .36957 | 29 | 

+ 8 | 9.55775 | +.361209 9.56027) .36330] 9.56277 | .86540} 9.56526 | .36750]9.56774 | .36961} 28 
38 .55779 | 236124] .56031| .36334} .56281| .36543} .56530| .36754) .56778| .36964} 27 
84 .55784 | .86127 1 .56035| .36337) .56285| 36547] .56534| 36757] .56782} 36968} 26 
385 .55788 | .86131) .56039| .36341]) .56289|] 36551} .56538| 36761} .56786| .36971 4 25 

+ ¥ 9.55792) .36134) 9.56043 | 36844) 9.56294 | .86554) 9.56543 | .36764)9.56791 | 36975} 24 
87 |} .55796} .86138]} .56047| .36348} .56298] .86558] .56547| 36768) .56795| 36978} 23 
88 .55800| 361419 .56052| .368351] .56302| 86561] .56551| 386771} .56799| .36982] 22 
39 55805 | .86145} .56056| .36355] .56306| .36565} .56555| 36775} .56803| .36985] 27 

+ 10’ |9.55809 | .36148] 9.56060 | .36358} 9.56310] .36568 ] 9.56559 | .36778 1 9.56807 | .36989} 20 
41 -55813 | .861524 .56064| .36362} .56314! 386572} .56563} .36782] .56811| .36992] 719 
42 .55817 | .86155% .56068| .36365} .56318|) 36575] .56567| .36785]} .56815| .36996{ 718 
48 55821 | .86159} .56073| .36368} .56323| .86579]) .56572| .36789} .56819) 36999} 77 

+ 10 | 9.55826| .36162 {9.56077 | .86372] 9.56327 | .36582]9.56576 | .3679219.56824| .37003] 16 
45 | .558380) .36166} .56081| .36376) .56331| .36586} .56580| .36796} .56828) .37006] 15 
46 .55834 | .36169} .56085| .363794 .563385]| .36589] .56584|] 36799} .56832) 37010} 74 
47 .55838| 36173} .56089| .863824) .56339| 36593) .56588) 36803} .56836| 37013 | 73 

++ 12/ | 9.55842 | .36176] 9.56093 | .36386 } 9.56343 | .36596 9.56592 | 36806) 9.56840| 37017 | 72 
49 .55846 | .36180] .56098| .36389} .56348| .36600] .56596| .86810] .56844} 37020) 77 
50 55851 | .36183f .56102| .36393] .56352] 86603] .56601|) 386813] .66848) .37024) 70 
51 .55855 | .86187} .56106| .36396} .56356| .36607]) .56605| 36817] .56852| 37027} 9 

+ 137 |9.55859 | .3619019.56110| .36400] 9.56360] .36610]} 9.56609 | .3682019.56856| .37031] 3 | 
53 .55863 | .86194} .56114| .36403} 56364) .36614] .56613|) 36824 .56861] .37034]) 7 | 
54 .55867 | 36197} .56118| .36407} .56368} .36617} .56617| 386827] .56865| 37038] 6 
55 .55872 | 236201} .56123| .36410] .56373)| .86621} .56621|) .s6831} .56869| .s7041} 5 | 

+ 14 19.55876| .86204]9.56127| .3641419.56377 | .36624) 9.56625 | .36834}9.56873 | 37045 [Rea 
57 -55880 | .36208} .56131| .36417] .56381| .36628} .56630}) .36838} .56877| .37049) 3 
58 -55884| .86210} .56135| .86421) .56385| 36631} .56634| 36841) 56881} 37052} 2 | 
59 .00888 | .36215 0364249 .56389| .36635} .56638} .36845] .56885| .370554 7 

+ 15’ [9.55893 | .36218 9.56393 | .36638 | 9.56642 | .36848] 9.56889 | 37059) 0 

19h 4m 19h om 



Page 316] TABLE 34. 

Haversines. 

5ROmM YoY =f bh 1m 45° 15’ 5h 2m 45° 30’ 5h gm 45° 45’ 5h 4m 46° WY 

Log. Hav.| Nat. Hav.| Log. Hav.| Nat. Hav.j Log. Hay.| Nat. Hay.} Log. Hay.| Nat. Hav.] Log. Hav.| Nat. Hav, 

9.56889 | .87059} 9.57136 | 37270] 9.57381 | .37481} 9.57625 | .37692] 9.57868 | .37904 
56893 | 87063} .57140| .37273] .57385| .37485} .57629| .37696] .57872| .37907 
56898 | 87066] .57144| .37277] .57389| .87488] .57633| .37699} .57876| 37911 
56902 | .37070) .57148| .37280} .57393| .874924 .57637| 37703) .57881| 87994 

9.56906 | .37073 | 9.57152 | .87284) 9.57397 | .37495 1 9.57642 | .3770619.57885 | .37918 
56910} .37077] .57156| .37287]} .57402| .87499] .57646| .87710} .57889| .37922 
56914] .87080} .57160| .8%291} .57406| .87502) .57650| .87713]} .57893| 37925 
56918 | .87084] 57165] 872951 .57410) .87506] .57654| 37747] .57897 | .87929] 53 

9.56922 | 87087 19.57169 | .37298| 9.57414 | .387509} 9.57658 | 37721] 9.57901 | 37932 
56926] .37091] .57173| 37302) .57418| 87513] .57662| .37724] .57905| .37986 
56931 | .37094] .57177| .87305) .57422| 87516] .57666] .37728] .57909| 37939 
56935 | .87098} .57181| .37309} .57426; .87520] 57670) .8773l) .57913, 37943 

9.56939 | 87401) 9.57185 | .87312 9.57430 | .37523 9.57674 | .387735 9.57917 | 37946 
56943 | 87105] .57189| .3731G]) .574384| 87527] .57678| 87738} .57921) 37950 
56947 | 37108] .57193| .87319} .57438| 87530} .57682) 87742] .57925) 37953 
56951} .872412] .57197| .87323) .57442| 37534] .57686 | d7745] .57929| 37957 

9.56955 | 039115 19.57201 | .87326 9.57446 | .37537 9.57690 | 37749] 9.57933 | 37960 
56959 | .87119} .57205| .37330} .57450| .87541f .57694| 87752) .57937| 37964 
56963 | .87122] .57210| .87383] .57454| .37544] .57698| .87756) .57941| 37967 | 
56968 | .87726) .57214| .873387 4 .57459| 87548] .57702| 87759] .57945| 37971 

9.56972 | .37129} 9.57218 | .37340) 9.57463 | .37551 9.57706 | 237763 19.57949 | 37974 
56976] .37183 .57222| .873844} .57467| .875559 .57711| 387766] .57953| 37978 
56980 | .37136) .57226| .87347 4 .57471| 287558] .57715| 87770} .57957| 387982 
56984) .37140f 57230] .37351) 57475] 87562) .57719 | 37773} .57961) 87985 

9.56988 | .37143 9.57234 | 373541 9.57479 | 375661 9.57723 | 87777 | 9.57965 | 37889 | 
56992 | .371471 .57238|) .87358] .57483| .875697 .57727| 37780] 57969} 37992 
56996 | .87150] .57242) .8736L 1 .57487| .87573} .57731| 877845 .57973) 37996 
57000 | 87154 57246) .873654 57491 | 87576) 57735 | 37788} .57977|_ 37999 

9.57005 | 87157] 9.57250 | 0373681 9.57495 | .375801 9.57739 | .387791] 9.57981 | 38003 
57009 | 87461} .57255| .87372] .57499] .87583} .57743| 87794] .57986| 38006 
57013 | 37164) .57259| .387375] .57503| .87587} .57747] 877984 .57990} 38010] 
57017 | 87168} .57263| .87379} .57507 | .87590] .57751 | 878024 .57994) 38013} 29 | 

9.57021 | .37171 1 9.57267 | .87382 9.57511 | .8759419.57755 | 237805 99.57998 | .s8017 f 
57025 | .87175 | .57271| .873864 .57516| .37597} .57759| 37809} .58002} 88020 
57029) 87179} .57275| 87389} .57520} 87601] .57763| .87812] .58006) 38624 
57033 | .87182] .57279| 37393] .57524| .87604} .57767| 87816} .58010| 38027 

9.57037 | .87186 | 9.57283 | .37397 9.57528 | .3760849.57771 | 378194 9.58014] .38031 
57042 | .87189) .57287} .87400} .57532| .37611] .57775| 87823} .58018| 38034 
57046 | .87193] .57291| .37404] .57536| .87615] .57779| 37826} .58022| 88038 
57050} .87196} .57295| 87407) .57540) 87618] .57783 | .37830} .58026| 38042 

9.57054 | 87200] 9.57299 | .37411 1 9.57544 | .37622}9.57787 | 37833] 9.58050} 38045 | 
57058 | .87203) .57304| 874049 .57548| 287625} .57792| dt837q .58034] 38049} 
57062 | .37207]) .57308| .37418} .57552| 37629} .57796| 37840} .58038] 38052 
57066 | 87240} .57312| .d7421} .57556 | 87632] .57800| .87844y 58042 | _ .38056 

9.57070 | .87294)9.57316 |} .37425 1 9.57560 | 37636 }9.57804 | 387847) 9.58046 | .38059 
.57074 | .37217} .57320| 87428} .57564]) 87689} .57808| 37851} .58050| 88063 
57078 | .87221]) 57324] 37482} .57568] .d%643} .57812) .87855] .58054| .38066 
.57083 | .87224} .57328| 87485] .57572| 37647] .57816 | .37858} .58058 | .38070] 73 | 

9.57087 | 237228 9.57332 | 37439 | 9.57577 9.57820 | .37862 }9.58062 | 8807S | 
57091 | d7231 4 .57336| 37442] .57581 57824 | 87865} .58066] 38077 | 
57095 | 237285 ]] .57340| 37446] .57585 57828 | 37869) .58070} .38080 
-57099 | 892389 .57344| 37449} .57589 57832 | d7872] .58074 | .38084 | 
(57103 | 87242 9.57348 | 39458 | 9.57593 9.57836 | 37876 1 9.58078 | 88087 | 
57107 | 374245} .57353| 37456] .57597 .57840 | 37879} 58082] 88691 
TIL} 237249} .57357) 87460] .57601 57844 | .37883} 58086] 38095 | 
57115 | 872524 .573861] 87463] .57605 57848 | 37886} .58090 | .38098 

9.57119 | 037256] 9.57365 | 237467 | 9.57609 9.57852 | 37890} 9.58094 | .s8102 
034209 | .57369| 37470) .57613 57856 | 37893} .58098] 38105 
037263} .57373 | d74749 .57617 .57860 | .d¢897} .58102|] .38109 
034266 .57377| 37497] .57621 57864 | 237900} .58106) .38112 
232270) 9.57381 | 37481 | 9.57625 9.57868 | .37904)9.58110} 38116 

18h 59m 18h 58m Ish 5ym 18h 56m 18h 55m 

~ ~ + 

VAG GmMmANS] a 

mm mR Nm 

o|rroconfore oo SES beeches 



TABLE 34. 

Haversines. 

5h 5m 36° 15/ 5h 6m 46° 30’ 5h 7m G6° 45/ 5h gm 44° 5h gm 47° 15/ 

Log. Hav.| Nat. Hay.} Log. Hav.) Nat. Hav} Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav.) Log. Hav.) Nat. Hay, 

9.58110 | 88116 } 9.58351 | .38828] 9.58591 | .88540 | 9.58830] .88752 ]9.59068 | .38966 | 
58114 | 881419] 58355) 88331} .58595| .88544] .58834) 88756] .59072| 38969 
58118 | 88123} .58359) 38335} .58599| .38547) .58838) .38760} .59076| 38972 
58122 | 88126) .58363] .38338} .58603| 88551} 58842] 38763] .59079 | 88976 | 

9.58126 | 38130} 9.58367 | .38342]9.58607 | .38554 ]9.58846 | .38767 1 9.59083 | .38979 | 
58131] 88183] .58371| 38345} .58611] .38558} .58850) .38770} .59087| .38983 
58135 | .88137} .58375| .38349} .58615| 38561} .58854) .38774] .59091| .38986 
58139 | .88140} .58379 | .38352] .58619 | .38565] .58858 | .38777 | .59095| .38990 | 

9.58143 | .38144 1 9.58383 | .38356 | 9.58623 | .38568 } 9.58862 | 38781) 9.59099 | 38994 
58147 | .88148 5 .58387] .38360; .58627| .38572] .58866] .d8784j; .59103) .d89S7 § 
58151 | .88151} .58391 |] .88363} .58631| .88575] .58870} .3878S} .59107| 39001! 
58155 | .38155} .58395 | 38367} .58635| .88579] .58874| 88791} .59111| 39004 | 

9.58159 | .38158 | 9.58399 | .38370 1 9.58639 | .38582 ] 9.58878 | .38795 9.59115 | .39008 | 
58163 | .88162} .58403 | .88374} .58643 | .88586} .58882] .38799} .59119| .39011 
58167 | .88165} .58407| .38377] .58647| .38590} .58885] .38802} .59123| .39015 
58171] .38169} .58411| .88381} .58651| .88593]} .58889 | .38806} .59127 | .89018 

9.58175 | .38172 | 9.58415 | .38384] 9.58655 | .3359719.58893 | 88809} 9.59131 | .39022 
58179 | .88176} .58419 | .38388} .58659| .38600} .58897| .d8815} .59135) .39025 
58183 | .88179} .58423 | .38391} .58663 | 88604] .58901| .S88164 .59139| .39029 
58187} 88183] .58427 | .88395} .58667| .38607 1.58905} .38820} .59143 | 39033 | 

9.58191 | .38186 | 9.58431 | .38398 | 9.58671 | 38611} 9.58909) .38823 1 9.59147 | .39036 | 
58195 | .38190} .584385] .38402) .58675| .38614} .58913] 38827] .59151| .89040 | 
58199 | 38193} .58439 |) .38406} .58679| .38618} .58917]| .88830} .59155| 89048 | 
-58203 | .38197 ] .58443 | .38409} .58683 | .38621]} .58921| .s8834} .59158 | .s9047 

9.58207 | 238200 | 9.58447 | .384183 | 9.58687 | 38625 1 9.58925 | .38837 | 9.59162 | 39050 | 
58211 | 38204] .58451| .38416} .58691| .38628} .58929| .38841]} .59166) .39054 
08215 | 38208} .58455 | .38420] .58695 |) .38632} .58933| 38845] .59170| .89057 
58219 | .38201] .58459 | 38423} .58699 | .38636} .58937 | 38848} .59174| .39061 | 

9.58223 | 238215 | 9.58463 | .38427 | 9.58703 | .38689 ]9.58941 | .38852]9.59178 | 39064 | 
58227 | 38218} .58467| .38480]) .58707| .38643} .58945| .38855} .59182| .39068 | 
58231 | 38222] .58471| 88434} 58711 | .38646] .58949| .38859} .59186| 33072 | 
58235 | 238225] .58475 | 884377 .58715| .38650} .58953 | 38862} .59190| .89075 | 

9.58239 | 238229 | 9.58479 | .38441 1 9.58719 | .88653 }9.58957 | .38866} 9.59194 | 39079} 2 
58243 | .38232) .58483| 88444) .58723| .38657} .58961| 38869} .59198| .39082 | 
08247 | 038236) .58487| .38448] .58727| .38660} .58965) 38873} .59202 | .39086 | 
-58251 | .38239f .58491 | .d8451) .58731 | .38664} 58969) .88876] .59206 | .39989 | 

9.58255 | 238243 19.58495 | 88455 | 9.55735 | .388667 19.58973 | .38880 | 9.59210] 39093 | 
-58259 | .88246} .58499| 38459] .58739| .38671] .58977| .38884] .59214|/ .39096 
58263 | .38250] .58503| .38462} .58742| .38675) .58981| .38887} .59218) .89100} 
58267 | .38254] .58507 | .38466} .58746| .38678] .58985| 8891} .59222 | .s9108 | 

9.58271 | 238257 4 9.58511 | .38469 9.58750 | 38682] 9.58989 | .38894]9.59225 | 39107 | 
58275 | .88261] .58515| .38473] .58754| .38685} .58992| .38898] .59229] .s9ddl | 
58279 | .38264} .58519 | 38476] .58758| .38689} .58996| -38901} .59233| .s91t4 | 
58283 | 288268} .58523 | .38480} .58762| 38692} .59000| .38905] .59237 | .39118 | 

9.58287 | 2382711 9.58527 | .38483 } 9.58766 | .38696 | 9.59004 | .38908 7 9.59241 | .s$121 
58291 | 8295} .58531 |) 88487} .58770| 38699} .59008| 88912} .59245| 39125 } 
58295 | 38278} .58535 | 88490} .58774| .88703} .59012| 38915} .59249) 39128 | 
.58299 | .38282} .58539 | .88494 1 .58778 | .38706} .59016| .38919} .59253 | 39132 | 

9.58303 | .38285 | 9.58543 | .88498 19.58782 | .3871019.59020 | .38928}9.59257 | 39135 
58307 | 88289} .58547| .38501’] .58786 | .38713 4 .59024] .38926) .59261| .39189 | 
08311 | 38292} .58551| 88505} 58790] .38717 4 .59028 | .38930} .59265| .s9i14s | 
58315 | 88296] .58555 | 38508} .58794| .38721} .59032| 389334 .59269 | 39146 | 

9.58319 | .38299 | 9.58559 | .38512 9.58798 | .38724 9.59036 | 88937} 9.59273 | 39150 | 
-58323 | 238303] .58563) 88515} .58802| 38728] .59040| .88940} 59277] 39153 | 
58327 | .88307 } .58567 | .38519} .58806| .d87Si} .59044) 38944] .59281 |) .39157 | 
58331 | 38310} .58571 | 38522] .58810 | .38735] 59048) .38947} .59285 | .39160} 

9.58335 | 238314] 9.58575 | 88526} 9.58814 | .38738 | 9.59052 | .38951) 9.59289 | 39164 | 
58339 | 383179 .58579 | .38529} .58818| 38742] .59056| .38954} .59292] 39167 
58343 | 38321] .58583 | .38533} .58822| 38745} .59060| .38958} .59296| 39171 
58347 | 238324] .58587 | .38536]} .58826| 38749] .59064| .389621 .59300| .s9174 

9.58351 | .38328 | 9.58591 | .38540 1 9.58830 | 38752 9.59068 | .38965 | 9.59304) .39178 

1gh 54m 18h 50m 18h 53m 18h 52m 18h 54m 
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5h 10m F7° 30’ 

Log. Hav. Nat. Hav. 

5h 14m 94° 457 

TABLE 34. 

Haversines. 

5h 12m 78° 0 

Log. Hav.| Nat. Hav.] Log. Hav.) Nat. Hay, 

5h 18m 48° 15” 

Log. Hav .| Nat. Hav. Log. Hav. 

5h 14m 48° 30’ 

Nat. Hay. 

9.59304 
59308 
09312 
59316 

39178 
239182 
39185 
039189 | 

9.59540 
09544 
59548 
59582 

239391 
039395 
39398 
239402 

9.59774 
59778 
59782 
-09786 

39604 
239608 
239612 
239615 

9.60008 
-60012 
60016 
-60020 

39818 } 9.60240 
-39821 | .60244 
239825 1 .60248 
239829 | .60252 

40032 
40035 
40039 
40042 

9.59320 
59324 
-59328 
59332 

239192 | 
39196 
239199 | 
39203 

9.59556 
59559 
59563 
59567 

239405 
039409 
039412 
39416 

9.59790 
09794 
59798 
59802 

39619 
239622 
239626 
239629 

9.60023 
60027 
60031 
-60035 

9.59336 
59340 
59344 
59348 

239206 | 
239210 | 
oo9214 | 
39217 

9.59571 
59575 
09579 
209583 

239420 
209423 
oo 9427 
039450 

9.59806 
59809 
59813 
59817 

09633 
239636 
39640 
39044 

9.60039 
60043 
60047 
60051 

239882 | 9.60256 
-39836 | .60260 
239839 | .60263 
239843 | .60267 
239846 | 9.60271 
239850} .60275 
039804} .60279 
239857 | .60283 

9.59351 
59355 
59309 
.59363 

oo9221 
od 9224 | 
239228 
eo9z0L 

9.59587 
59591 
59595 
59599 

oo9434 
009457 
oo9444 
oo9444 

9.59821 
59825 
59829 
59833 

239647 
9651 
239654 
039658 

9.60054 
60058 
60062 
60066 

239861 | 9.60287 
-39864 } .60291 
239868 | .60294 
-39871 1.60298 

40046 
£0049 
40053 
40057 
40060 
40064 
40067 
40071 
40074 
40078 
40081 
40085 

9.59367 
59371 
59375 
59379 

239230 | 
039238 | 
239242 | 
039245 | 

9.59602 
59606 
-59610 
59614 

239448 
39451 
239455 
039459 

9.59837 
59841 
59845 
59848 

39661 
239665 
239668 
239672 

9.60070 
60074 
60078 
.60082 

239875 | 9.60302 
-39878 | .60306 
39882} .60310 
39886 | .60314 

40089 
40092 
40096 
40099 

9.59383 
59387 
59391 
59395 

039249 | 
239258 | 
039206 | 
239260 | 

9.59618 
59622 
59626 
-59630 

039462 
394.66 
39469 
239473 

9.59852 
59856 
59860 
59864 

239676 
239679 
209683 
239686 

9.60085 
60089 
60093 
-60097 

239889 | 9.60318 
39893} .60321 
39896 | .60325 
239900} 60329 

9.59399 
59403 
59406 
59410 

339263 | 
.39267 | 
-39270 | 
.39274 | 

9.59634 
59638 
59642 
59646 

239476 
239480 
239484 
39487 

9.59868 
59872 
59876 
59880 

239690 
39693 
239697 
39700 

9.60101 
60105 
60109 
-60113 

39903 | 9.60333 
-39907 | .60337 
-39910 | .60341 
39914} .60345 

-40103 
40106 
40110 
40114 
40117 
40121 
40124 
40128 

9.59414 
-59418 
09422 
59426 

239207 | 
039281 | 
039285 | 
209288 } 

9.59649 
59653 
59657 
59661 

oo9491 
39494 
39498 
239501 

9.59883 
59887 
59891 
59895 

oo9 704 
239708 
09711 
09715 

9.60116 
-60120 
60124 
-60128 

-39918 } 9.60348 
239921} .60352 
239925 | .60356 
-39928 | .60360 

40131 
40135 
40139 
40142 

9.59430 
59434 
59438 
59442 

ood 292 
239295 | 
-39299 | 
-39302 | 

9.59665 
59669 
59673 
09677 

039005 
239908 
239512 
39516 

9.59899 
59903 
59907 
59911 

39718 
39722 
39725 
239729 

9.60132 
60136 
-60140 
60144 

239982 | 9.60364 
239935 | .60368 
39939} = .60372 
39943} .60375 

40146 
40149 
40153 
40156 

9.59446 
-59450 
59454 
59458 

239306 
39309 | 
039313 
039317 

9.59681 
59685 
59688 
59692 

239519 
209520 
239926 
239530 

9.59915 
59918 
59922 
59926 

239732 
239736 
239739 
039743 

9.60147 
60151 
60155 
60159 

239946 | 9.60379 
39950} = .60383 
39953 | .60387 
2399579 | .60391 

-40160 
40163 
40167 
40171 

9.59461 
59465 
59469 
59473 

239320 

239327 
239331 

} 9.59696 
239324 | -59700 

59704 
59708 

039030 
039530 
239540 
239044 

9.59930 
59934 
59938 
59942 

39746 
239750 
od9054 
239757 

9.60163 
60167 
60171 
60175 

239960 | 9.60395 
239964} .60399 
239967 | .60402 
39971} .60406 

40174 
40178 
40181 
40185 

9.59477 
59481 
59485 
59489 

239304 | 
239338 
39341 | 
39345 | 

9.59712 
59716 
-59720 
59724 

239048 
239551 
239550 
009008 

9.59946 
59950 
59953 
59957 

239761 
39765 
739768 
239772 

9.60178 
60182 
-60186 
60190 

239975 | 9.60410 
39978 | .60414 
-39982} .60418 
239985 | .60422 

40188 
40192 
40196 
40199 

9.59493 
59497 
59501 
59505 

009348 | 
e090 
39306 | 
239309 | 

9.59728 
59731 
59735 
59739 

239562 
39565 
239569 
239572 

9.59961 
59965 
59969 
59973 

39775 
39779 
239782 
239786 

9.60194 
60198 
60202 
-60206 

239989 | 9.60426 
239992} .60429 
39996} .60433 
40000} .60437 

40203 
40206 
40210 
40213 

9.59508 
59512 
-59516 
59520 

-39363 | 
239366 
239370 
209370 | 

9.59743 
59747 
59751 
59759 

239576 
239580 
239585 
239587 

9.59977 
59981 
59985 
59988 

239789 
239793 
239796 
39800 

9.60209 
60213 
60217 
60221 

40003 | 9.60441 
40007} .60445 
-40010} .60449 
40014} .60452 

40217 
240220 
40224 
40228 

9.59524 
59528 
59532 
59536 

239377 
239380 
039384 
239388 

9.59540 

18h 49m 

9.59759 
59763 
-59767 
-59770 

9.59774 

239590 
239594 
239997 
239601 

9.59992 
59996 
60000 
.60004 

39803 
239807 
39811 
209814 

9.60225 
60229 
60233 
60236 

40017 | 9.60456 
-40021} .60460 
40024} .60464 
-40028 | .60468 

40231 
40235 
40238 
40242 

239604 9.60008 39818 

18h 47m 

9.60240 

18h 46m 

40032 | 9.60472 40245 

18h 45m 



TABLE 34. [Page 319 

Haversines. 

5h 15m {8° 45/ 5h 16m 379° O/ | Sk 17m Y9° 15” 5h 18m 49° 30’ | 5h 19m 79° 45/ 

| Log. Hav.) Nat. Hav} Log. Hav.| Nat. Hav.} Log. Hav.) Nat. Hav] Log. Hav.| Nat. Hav. Log. Hav.| Nat. Hav, 

19.60472 | .4024519.60702 | .40460] 9.60931 | .40674 9.61160 | .40888] 9.61387 | .41103 
60476 | .40249] .60706] .40463| .60935| 40677] .61164| .40892] .61391| 41106] 
160479 | .40253) .60710| .40467] .60939] .40681] .61167] .40895] .61395] .41110] 
160483 | .40256) .60714| .40470} .60943| .40685] .61171| .40899| .61399 | .41114| 

9.60487 | .40260 } 9.60717 | .404741 9.60047 | .40688 9.61175 | .40903| 9.61402 | 41017 | ¢ 
1.60491} .40263] .60721| .40477] .60951| .40692] .61179| 40906) .61406| .41121 | 
} 60495 | .402671 .60725| .40481} .60954| .40695] .61183| .40910] .61410| 41124 

{60499 | 40270) .60729| .40485]} .60958| .40699| .61186| .40913} .61414| .41128 | 
9.60502 | 40274] 9.60733 | 40488] 9.60962 | 40702} 9.61190 | 40917] 9.61417 | 41131 | 
160506 | 40277} .60737| .40492] .60966| .40706] .61194| .40920] .61421| .41135 | 
160510 | 402814 .60740| .40495] .60970] .40710] .61198| .40924] .61425 | .41139 

| -60514| .40285| .60744| .40199] .60973| .40713] .61202| .40928] .61429| .41142] 
19.60518 | .40288 | 9.60748 | .40502} 9.60977 | .40717] 9.61205 | .40931 | 9.61433 | .41146 

160522 | 40292} .60752| .40506] .60981| .40720] .61209| .40935| .61436| .41149 
[60526 | 40295} .60756| .40510| .60985| .40724] .61213| .40938] .61440| .49153 
(60529 | 40299) .60760| .40513] .60989| .40727] .61217| .40942] .61444| .41156 

19.60533 | .40303 | 9.60763 | .40517 | 9.60992 | 40731} 9.61221 | .40945 | 9.61448 | 41160 
60537 | .40306] .60767| .40520] .60996| 40735} .61224| .40949] .61451| 41164 
60541} .40310) .60771| .40524] .61000| .40738] .61228! .40953] .61455| 41167 
60545 | .40313] .60775| .40527) .61004| .40742] .61232| .40956] .61459| 41171 

9.60549 | 40317 | 9.60779 | 40531) 9.61008 | .40745 {9.61236 | .40960 | 9.61463 
160552 | 40320] .60783| 40535] .61012| .40749] .61240| .40963] .61467 
160556 | .40324] .60786| 40538] .61015| °40752} .61243| .40967] .61470 
60560 | 40328} .60790| 405424 .61019| .40756| .61247| .40970| .61474 

9.60564 | .40332 | 9.60794 | .40545) 9.61023 | .407601 9.61251 | 40974 | 9.61478 | .41189 | 
160568 | .40335} .60798| .40549] .61027| .40763] .61255| .40978] .61482| 41192 
60572 | 40338} .60802| 40552} .61031| .40767] .61258| .40981]| .61485| .41196 
\60576 | .40342] .60805] .40556| .61034| .40770] .61262| .40985] .61489| .41199 

[9.60579 | 40345} 9.60809 | .40560} 9.61038 | .40774] 9.61266 | .40988 | 9.61493 | 41203 | 
160583 | 40349} .60813| .40563] .61042| .40777]| .61270| .40992] .61497| .41207 
160587 | 40352] .60817| .40567] .61046| .40781] .61274| .40996] .61500| .41210 

| .60591| .40356) .60821] .40570] .61050| .407854 .61277| .40999] .61504 |_.41214 | 
9.60595 | 40360 | 9.60825 | .40574| 9.61053 | .40788| 9.61281 | 41003] 9.61508 | 41217 
160599 | .40363] .60828| .40577| .61057| .40792] .61285| .41006] .61512] .41221] 
60602 | 40367} .60832| .40581] .61061| .40795] .61289| .41010] .61516| .41225 
160606 | .40370| .60836 | .40585| .61065| .40799] .61293| .41013) 61519 | .41228 

9.60610 | .40374 | 9.60840 | .40588| 9.61069 | .40802| 9.61296 | .41017 | 9.61523 | 41232 | 2 
‘60614| .40377] .60844| .40592] .61072| .40806] .61300| .41021] .61527| .44235 
{60618 | 403811 .60847| .40595| .61076| .40810] .61304| .41024] .61531| .41239 
"60622 | .40385| .60851| .40599| .61080| .40813] .61308| .44028] .61534| .41242 

9.60625 | 40388 | 9.60855 | .40602 | 9.61084 | .408171 9.61312 | 41031] 9.61538 | .41246 
"60629 | .40392] .60859| 40606] .61088| .40820] .61315| .41035] .61542| .41250 
"60633 | 40395} .60863| 40610] .61091| 40824] .61319| .41039} .61546| .41253| 
"60637 | .40399} .60867| .40613] .61095| .40827] .61323 | .42042| .61549| .41257] 

1 9.60641 | 40402] 9.60870 | .40617| 9.61099 | 40831] 9.61927 | 41046} 9.61553 | .41260 
160645 | .40406} .60874| 40620] .61103| 40835] .61330| .41049} .61557| 41264 
(60648 | .40410] .60878| .40624| .61107| .40838] .61334| .41053] .61561| .41267 | 
160652 | .40413} .60882| .40627] .61110| .40842] 61338 | .41056] .61565| .41271 

9.60656 | 40417 | 9.60886 | .40631| 9.61114 | .40845| 9.61342 | 41060] 9.61568 | .412%5 
"60660 | .40420] .60890| .40635] .61118| 40849} .61346| .41063} .61572| .41278 
(60664 | 40424] .60893| .40638] .61122| 40852} .61349| .41067] .61576| .41282 | 
"60668 | .40427] 60897 | .40642] 61126 | .40856] .61353| .41071] .61580| .41285 

9.60671 | 404311 9.60901 | .40645] 9.61129 | .40860] 9.61357 | .41074] 9.61583 | 41289 
"60675 | 404341 .60905| .40649] .61133| .40863} .61361| .41078) .61587| .41293 
160679 | 40438] .60909| .40652] .61137| .40867] .61364| .41082] .61591| .41296 

| 60683 | .40442] .60912| 40656] .61141| .40870| .61368| .41085} .61595| .41300 
9.60687 | 40445] 9.60916 | .4066019.61145| .40874] 9.61372 | .41089]9.61598 | .41303| 
"60691 | .40449} .60920| .40663] .61148| .40878] .61376| .41092) .61602| .41307 
160694] .404524 .60924| .40667) .61152| .40881] .61380] .41096] .61606| .41310| 
"60698 | .40456) .60928| .40670] .61156| .40885] .61383| .41099] .61610| .41314] 

9.60702 | .40460} 9.60931 | .40674] 9.61160 | .40888} 9.61387 | .41103| 9.61614 | .41318 | 

18h 44m 18h 43m 18h 4am 18h 41m 

+ 

+ 

RSS [ROR [SOROS] @ fa 



Page 320] TABLE 34. 

Haversines. 

54 20™ 80° Y 54 21™ 80° 15’ 5h 22™ 80° 30’ 5h 23m 80° 45/ 5h 24m 81° 0 

f Log. Hav.| Nat. Hav.} Log. Hay.| Nat. Hev.] Log. Hav.| Nat. Hav.] Log. Hav.| Nat. Hav.} Log. Hav.) Nat. Hav. 

9.61614 | 44318] 9.61839 | .41533] 9.62063 | .41748 | 9.62287 | .41963] 9.62509 | .42178 
61617 | .41321] .61843 62067 | .41751] .62290| .41966] .62513| .42182 
61621} .41325] 61846 | .41540] .62071| .41755] .62294| .41970] .62516| .42185 
61625 | .41328] .61850| .41543] .62074| .41758 | .62298| .41974 | .62520 | .42189 

1 9.61629} 41332 19.61854| .4154749.62078| .41762| 9.62301 | 41977] 9.62524| .42193 
61632 | .41335 | .61858| .41550] .62082| .41766] .62305| .41981] .62527| .42196 
61636 | .41339] .61861| .41554] .62086| .41769] .62309| .41984] .62531| .42200 
61640} .41343] .61865| .41558] .62089| .41773} .62313] .41988] .62535| .42203 

1 9.61644 | .41346 | 9.61869 | .41561 | 9.62093 | .£1776] 9.62316 | .41992| 9.62538 | .42207 
61647 | .41350] .61873| .41565} .62097| .41780] .62320| .41995] .62542| .42211 
.61651| .413531 .61876| .41568} .62100| .441783} .62324| .41999] .62546| .42214 

} .61655| 41357} .61880| .41572) .62104| 44787] .62327| .42002] .62550| .42218 
9.61659 | .41361 | 9.61884] .41576 1 9.62108 | .41791 | 9.62331 | .42006 | 9.62553 | .42221 

| .61662| .41364] .61888| .41579} .62112| .41794} .62335| .42010| .62557| .42225 
61666 | .41368] .61891| .48583] .62115| .41798] .62338| .42013] .62561| .42229 

| .61670| .41371] .61895| .41586] .62119| .41801] .62342| .42017] .62564| .42232 
9.61674 | .41375 | 9.61899 | .41590 | 9.62123 | .41805 | 9.62346 | .42020] 9.62568 | .42236 
.61677| .41378] .61903| .41593] .62127| .41809] .62350| .42024] .62572| .42239 
.61681| .41382] .61906| .41597] .62130| 41812] .62353| .42027] .62575| .42243 
61685 | .41386] .61910| .44601} 62134] .418%6} .62357| .42031] .62579| .42247 

| 9.61689 | .41389 | 9.61914 | 41604] 9.62138 | .41819 | 9.62361 | .42085 | 9.62583 | .42250 
.61692| .413931 .61917| .41608]| .62141| .41823] 62364] .42038] .62586| .42254 
61696 | .41396| .61921| .44611] .62145| .41827]| .62368| .42042} .62590| .42257 
61700 | .41400] .61925| .41615] .62149| .41830] .62372| .42045] .62594| 42261 

9.61704] .41404 | 9.61929 | .41619 | 9.62153 | .41834 | 9.62376 | .42049 1 9.62598 | .42264 
61708 | .41407]| .61932| .41622| .62156| .44837| .62379| .42053| .62601| .42268 
61711| .41411] .61936| .41626} .62160| .4a8a1 | 62383] .42056| .62605| .42272 
61715 | .41414] .61940| .41629] .62164| .41844| .62387| .42060] .62609| .42275 

| 9.61719 | .49418 | 9.61944 | .41633 1 9.62168 | .41848 | 9.62390 | .42063] 9.62612 | .42279 
.61723 | 41421] .61947| .41636] .62171| .41852] .62394| .42067| 62616 | .42282 
61726 | .41425 | .61951| .41640] .62175| .41855| .62398| .42071]| .62620| .42286 
61730 | .41429] .61955| .41644) .62179| .41859| .62402| .42074| .62623| .42290 

9.61734 | .4148219.61950 | .41627 9.62182 | .41862 1 9.62405 | .42078 | 9.62627] .42293 
61738 | .41436| .61962| .41651] .62186| .41866} .62409| .42081| .62631| .42297 
.61741| .41439} .61966| .41654] .62190| .41870} .62413| .42085| 62634] .42300 
61745 | .41443 | .61970| .41658] .62194| .41873} .62416| .42089] .62638| .42304 

[9.61749 | 41447] 9.61974 | 496621 9.62197 | .41877 | 9.62420 | .42092 1 9.62642 | .42308 
61753 | .41450] .61977| .41665| .62201| .41880} .62424| .42096] .62646| .42314 
61756 | .41454] .61981| .41669} .62205| .41884] .62427| .42099] .62649| 42315 

1 .61760| 414571 .61985| 41672] .62208| .44888} .62431| .42103] .62653| .42318 
(9.61764 | .44461 | 9.61989 | .41676 1 9.62212 | 41891 | 9.62435 | .42106] 9.62657 | .42322 

61768 | .41464] .61992| .44679 | .62216| .41895} .62439| .42110} .62660| .42326 
61771 | .41468 | .61996| .41683} .62220| .41898} .62442| .42094] .62664| .42329 
61775 | .41472 | .62000| .41687| .62293| .41902} 62446] .42417] .62668| .42333 

| 9.61779 | 41475 | 9.62003 | .41690 | 9.62227 | .41905 | 9.62450 | .42121|9.62671| .42336 
| .61783| .41479] .62007| .41694} .62231] .41909] .62453| .42124) .62675| .42340 

61786 | .41482} .62011| .41697] .62234| .41913] .62457| .42128] .62679| .42344 
61790 | .491486 | .62015| .41701 | .62238| .41916] 62461 | .42832] .62682| .42347 

19.61794| .41490 1 9.62018 | .41705 | 9.62242 | 419201 9.62464| .42135 | 9.62686 | .42351 
| 61798} .41493] .62022] .41708] .62246| .419231 62468] .42139] .62690| .42354 

61801 | .41497} 62026] .4i712] .62249| .41927] .62472| .42142] .62603) .42358 
| 61805] .41500} .62030] .41715 | .62253| .41931] .62476| .42146] .62697| .42361 
9.61809 | .41504 | 9.62033 | .41719 | 9.62257 | .41934 | 9.62479 | .42150] 9.62701 | .42365 
| .61813| 41507) .62037| .44722] .62261| .41938] .62483| .42153| .62704| .42369 

61816 | .41511} .62041| .41726] .62264| .41941] .62487| .42157] .62708| .42372 
61820} .41515 ] .62045| .41730} .62268] .41945] .62490| .42160] .62712| .42376 

9.61824 | .41518 | 9.62048 | .49733 | 9.62272 | .41949 | 9.62494| .42164] 9.62716 | .42379 
I 61828} .41522] .62052| .41737] .62275| .41952] 62498] .42168] .62719| .42383 

61831 | .41525] .62056| .41740] .62279| .41956] .62501| .42171] .62723| .42387 
.61835 | .41529} .62059| .41744] .62283] 141959] .62505| 42175] .62727| .42390 

9.61839 | .41583 | 9.62063 | .41748 | 9.62287 | .41963 | 9.62509 | .42178 | 9.62730 | .42394 

7) 

SMHS 

RRR RR RRR RR 

SIM ® Co BIS DH WSO] ODN Wi KWAN AD WHO 

18h 39m 18h 38m 18h 37™ 18h 36™ 18h 35™ 



TABLE 34. 
Haversines. 
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5h 25m 81° 15’ 5h 26m 81° 30’ 5h 27m 81° 457 5h 28™ 82° 0/ 5h 29m 82° 15/ 

+ 

66806°—38——2] 

18h ggm 18h 31m 

8 Log. Hav.} Nat. Hav.j Log. Hav.| Nat. Hav.f Log. Hav.) Nat. Havy.] Log. Hav.) Nat. Hav.} Log. Hay, Nat. Hav s 

0 9.62730 | .42394 9.62951 | .42610} 9.63170 | 428251 9.63389 | .43041} 9.63606 | .43257 
1 .62734 | .423897f .62954| .42613] .63174| .42829} .63392) .48045] .63610| .43261 
2 .62738 | .42401} .62958|) .42617] .63177) .428383} .63396| .43049} .63613| .45265 
3 .62741 | .42405] .62962 | .42620} .63181| .42836] .63399| .43052] .63617 | .43268 

V | 9.62745 | 42408] 9.62965 | .4262419.63185 | .4284019.63403 | .43056 1 9.63621 | .43272 
5 .62749 | 42412] .62969| .42628] .63188| 42843] .63407| 43059} .63624) 43275 
6 .62752 | 42415} .62973| .42631] .63192 | 42847] 63410] .43063} .63628] .43279 
7 62756 | 42419} .62976 | .42685] .63196 | 42851} .63414 | .43067] .63631 | 43283 

+ 2 19.62760 | .4242519.62980 | .4263819.63199 | .4285419.63418 | .4307019.63635 | .43286 
9 .62763 | 42426] .62984| .42642] .63203| 42855] .63421| .435074] .63639| .43290 

10 .62767 | .42480} .62987| .42645] .63207| 42861] .63425| .48077} .63642 | 43293 
11 .62771 | .42483} .62991| .426491 .63210, .42865] .63429) 43081} .63646 | .43297 

3’ 19.62774 | .4248719.62995 | .4265319.63214 | .42869 | 9.63432 | .4808519.63649 | .43301 
18 -62778 | 42441 .62998| .42656] .63218| .42872] .63436| .43088} .63653| .43304 
14 .62782 | 42444} .63002| .42660] .63221, .42876} .63439| .43092] .63657 | .43308 
15 .62785 | .42448} .63006| .42663] .63225| .42879] .63443| .43095 4 .63660] .43312 

4’ 19.62789 | .42451} 9.63009 | .42667 | 9.63228 | .42883 9.63447 | .43099 | 9.63664 | .43315 
-62793 | 42455} .63013| .42671] .63232|) .42887] .63450|] .43103] .63668] .43319 
-62796 | .42459]} .63017| .42674] .63236| .42890} .63454| .43106] .63671| .43322] 42 
-62800 | .42462} .63020| .42678} .63239| .42894} .63458 | .43110]} .63675| .43326 | 47 

5’ 19.62804| .42466 | 9.63024 | .426811 9.63243 | .42897}9.63461| 43113} 9.63678 | .43330| 40 
.62808 | 42469] .63028| .42685] .63247| .42901] .63465| .43117] .63682] 43333] 39 
-62811 | .42473} .63031 | .42689] .63250| 42905} .63468| .43121] .63686 | .43337 | 38 
.62815 | .42477] .63035 | 42692] .63254] .42808] .63472| 43124] .63689 | .43340 | 37 

6 19.62819 | .42480] 9.63039 | .42696 | 9.63258 | .42912] 9.63476 | .43128} 9.63693 | 43344 | 36 
.62822 | .42484] .63042| .42699] .63261| .42915] .63479| 43131] .63696| .43348 | 35 
.62826 | .42487] .63046| .42703] .63265| 42919} 63483] .45135} .63700| 48351} 34 
-62830 | .42491} .63050| .42707] .63269 | 429231 .63487| .43139]} .63704 | .43355 | 33 

V | 9.62833 | 424921 9.63053 | .42710] 9.63272 | .429261 9.63490 | .4814219.63707| .48358| 32 | 
.62837 | 42498} .63057| 42714] .63276| .42930} .63494| .48146] .63711| .43362} 37 
.62841 | .42502} .63061| .42717] .63279| 42933] .63497| .43149] .63714| .43366 ] 30 
62844 | .42505} .63064 | 42721] .63283 | .42937] .63501| .43153] .63718 | .48369 | 29 | 

8’ 1 9.62848 | .42509 | 9.63068 | .4272519.63287 | .42941]9.63505 | .48157 9.63722 | .48873 | 28 
.62852 | 42512] .63071| 427281 .63290| 42944} .63508| .43160] .63725)| .43376} 27 
-62855 | 42516] .63075| .427324 .63294| 42948} .63512| 43164] .63729| .43380] 26 
-62859 | .42520] .63079 | .42735} .63298| 42951] .63516| .438167] .63733 | .43384] 25 

9 1 9.62863 | .42523 1 9.63082 | .42739] 9.63301 | 42955] 9.63519 | .43171| 9.63736 | .43387 | 24 
-62866 | .42527} .63086| .42743} .63305| .42959] .63523| .48175] .63740| .43391} 23 
-62870 | .42530} .63090| .42746] .63309| 42962} .63526| .43178] .63743| .43394] 22 
.62874 | .42584] .63093 | .42750] .63312| .42966]) .63530| .43182] .63747| .43398 | 27 

+ 10 | 9.62877 | .42538 | 9.63097 | .42753 9.63316 | .42969 | 9.63534 | .48185 9.63751 | .48402 | 20 
-62881 | .42541] .63101| .42757]} .63320| 42973] .63537| .43189]} .63754| .43405 } 79 
-62885 | .42545] .63104| .42761] .63323|) 42977] .63541| .48193] .63758| .48409] 78 
62888 | .42548} .63108 | .42764] .63327| .42980] .63545| .43196] .63761| .43412] 17 

+ 11’ |9.62892| .42552]9.63112 | .42768]9.63330| .4298419.63548 | .43200]9.63765 | .43416 | 16 
.62896 | .42556} .63115| .42771] .63334] .42987] .63552| .43203] .63769| .43420] 15 
-62899 | .42559] .63119| 42775} .63338| .42991] .63555| .438207] .63772| 48423} 14 
.62903 | .42563 1 .63123 | .42779] .63341| .42995] .63559| 43201] .63776| .43427 | 13 

+ 12/ 1 9.62907 | .42566 9.63126 | .42782] 9.63345 | 429981 9.63563 | .48214]9.63779 | .48430] 72 
62910 | 425701 .631380| 427861 .63349| .48002] .63566] 43218] .63783| .43434] 77 
-62914 | .42574] .63134| .42789] .63352| .43005] .63570| .48221] .63787| .48438 | 70 
-62918 | .42577 | .63137 | 42793] .63356 | .43009]} .63574| .48225] .63790| .48441) 9 

+ 13/ 1 9.62921] .42581 42797 | 9.63360 | 43013 | 9.63577 | .4322919.63794 | 434451 38 
.62925 | 42584 42800} .63363] .43016] .63581| .43232] .63797| 43448} 7 
.62929 | .42588 42804} .63367| 43020] .63584] .48236] .63801| 438452] 6 
.62932 | .42592 42807 | .63370 | 43023] .63588 | .43239} .63805| .43456) 5 

+ 14 19.62936| .42595]9.63156 | .4281119.63374| .48027] 9.63592 | .43243]9.63808 | 43459] 4 
.62940 | .42599] .63159]| .4281%} .63378| .48031]} .63595| .43247} .63812| .43463] 3 
.62943 | .42602] .63163| .42818] .63381] .43034] .63599| .43250]} .63815] .48466]) 2 

| .62947 | .42606] .63166| .42822] .63385| .43038} .63602| .48254] .63819| .48470] 7 

f + 15’ | 9.62951 | .42610]9.63170| .42825 9.63389 | .4804119.63606 | .43257]9.63823 | .43474] 0 

18h ggm 18h 30m 



Page 322] TABLE 34. 
Haversines. 

5h 80m 82° 30’ 5h 81m 82° 45/ 5h 32m 83° WY 5h 83m 83° 15/ 5h 84m 83° 30/ 

Log. Hav.| Nat. Hav.j Log. Hav.| Nat. Hav.JLog. Hav.| Nat. Hav.] Log. Hav. t | Log. Hay.| 

9.63823 | 43474] 9.64038 | 48690} 9.64253 | .43907 | 9.64467 9.64679 
63826 | 48477] .64042| .43694] .64256|] .43910} .64470 -64683 
63830 | 48481] .64046] .43697] .64260| 43914] .64474 -64686 
63833 | 48485] .64049] 438701} .64264| 43917] .64477 -64690 

9.63837 | .43488 } 9.64053 | .43704 | 9.64267 | .43921 | 9.64481 9.64694 
63841 | .48492] .64056| .43708} .64271| .43925} .64484 64697 
63844 | .48495] .64060] .43712} .64274| 48928] .64488 64701 
-63848 |, 48499] .64063| 43715] .64278| 43932] .64492 64704 

9.63851 | 43503] 9.64067 | 43719} 9.64281 | .48935 | 9.64495 52 | 9.64708 
63855 | .48506] .64071| 437231 .64285| 43939) .64499 64711 
63859 | 43510] .64074| 43726] .64289] .48943] .64502 64715 
63862] 48513} .64078| 43730] .64292| 48946} .64506 64718 

9.63866 | 43517] 9.64081 | .43733 ] 9.64296 | .43950 | 9.64509 9.64722 
63869 | 48521} 64085] .43737] .64299| .43953} .64513 64725 
63873 | 48524] .64088| .43741] .64303] 43957] .64516 .64729 
.63877 | .43528] .64092| .43744] .64806| .43961} .64520 64732 

9.63880 | .43531,] 9.64096 | 43748} 9.64310) 43964 | 9.64523 9.64736 
63884 | .43535} .64099| 43751] .64314]. 43968} .64527 .64740 
63887 | 48539] .64102| .43755) .64317| 43972] .64531 64743 
63891 | .48542] .64106] .43759] .64321] 43975] .64534 -64747 

9.63895 | .43546] 9.64110 | .43762 9.64324 | .43979 | 9.64538 9.64750 
63898 | .48549] .64113| 48766] .64328] 48982} .64541 64754 
-63902 | .43553 .64117| .43769} .64331| .43986] .64545 64757 
63905 | .43557} .64121| 43773] .64335| .43990] .64548 64761 

9.63909 | .435601 9.64124 | .48777 | 9.64339 | 43993 | 9.64552 9.64764 
63913 | .48564] .64128| 43780} .64342|) .48997] .64555 64768 
63916 | .43567] .64131| 43784} .64346| .440001 .64559 64771 
63920 | .48571] 641385] .48787} .64349 | .44004) .64563 64770 

9.63923 | .48575 1 9.64139 | .48791 | 9.64353 | .44008 | 9.64566 9.64778 
63927 | 48578) .64142| 43795} .64356| 44011] 64570] .442/ 64782 
63931 | .48582] .64146] 43798] .64360] .44015] .64573 .64785 
63934 | 43585) .64149 | .43802] .64363 | 44018} .64577 64789 

9.63938 | 43589 | 9.64153 | 48805 | 9.64367 | .44022 | 9.64580 9.64793 
63941 | .48593} .64156 | .43809} .64371| .44026}) .64584 64796 
-63945 | .43596} .64160| .43813} .64374| 44029] .64587 -64800 
63949 | .43600} .64164] .43816]} .64378 | 44033] .64591 i .64803 

9.63952 | .43603 1 9.64167 | .48820} 9.64381 | .44036 | 9.64594 53 | 9.64807 
63956 | 43607] 64171] .43824} .64385) 44040] .64598 -64810 
63959 | 43611] .64174| .48827] .64388) 44044] .64602 64814 
63963 | 43614} .64178| .43831} 64892 | 44047] .64605 64817 

9.63966 | .43618] 9.64181 | .48834]9.64396| .44051 | 9.64609 268 | 9.64821 
63970} 43622] .64185] .48838} .64399| .44055] .64612 64824 
63974 | .43625] .64189| .43842} .64403 |) 44058} .64616 2 -64828 
63977 | 48629} .64192| 488454 .64406] .44062} .64619 64831 

9.63981 | .43632 | 9.64196 | .4384919.64410 | .44065 } 9.64623 4282 | 9.64835 
63984 | 43636] .64199| 48852} .64413] .44069] .64626 64838 
63988 | .438640} .64203| .48856] .64417| 44073} .64630 -64842 
63952 | 43643] .64206| 43860} .64420) .44076) .64633 64845 

9.63995 | 43647] 9.64210 | .43863} 9.64424 | .44080 | 9.64637 f 9.64849 
63999 | .486501 .64214| .48867} .64428| 44083} .64640 64852 
64002 | .43654] .64217| .43870] .64431] .44087] .64644 64856 
64006 | 48658} .64221| 48874] .64435] 44091} .64648 -64860 

9.64010 | .43661 1 9.64224 | .43878] 9.64438 | 44094 | 9.64651 9.64863 
64013 | .48665] .64228| .48881} .64442) 44098} .64655 -64867 
64017) 43668] .64231| 43885] .64445| 44101} .64658 64870 
64020} 48672] .64235| 43888} .64449| .44105} .64662 64874 

9.64024 | .43676 | 9.64239 | .43892 ] 9.64452 | .44109 } 9.64665 9.64877 
64028 | .43679] .64242| .43896] .64456] 44112] .64669 64881 
.64031| .43683} .64246| .43899} .64460| 44116] .64672 - 64884 
64035 | .48686) .64249| .43903} .64463 |] 44120} .64676 64888 

9.64038 | .43690 9.64253 | .43907 | 9.64467 | 44123] 9.64679 9.64891 

18h 29m 18h 23m 18h gym 18h 26m 18h 25m 



TABLE 34. 
Haversines. 

5h 35m 83° 457 5h 36m 84° 5h 37m 84° 15/ 5h 88m 84° 30’ | 5h 39m 84° 45/ 

Log. Hav.| Nat. Hav.] Log. Hav.| Nat. Hav.] Log. Hav.) Nat. Hav.j Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav, 

9.64891 | 44557] 9.65102 | 44774} 9.65312 9.65521 | 45208} 9.65729 | .45425 
64895 65106 | 44777} .65316 65525 | 45211] .65733 | 45429 
64898 -65109 | 44781} .65319 65528 | 45215] .65736| .45432 
64902 -65113 | 44784} .65323 65532 | 45219] .65740| .45436 

9.64905 9.65116 | .44788 | 9.65326 1 9.65535 | 45222 | 9.65743 | 45439 
.64909 -65120 | 44792} .65330 } .65539 | 45226] .65747| 45443 
64912 65123 | 44795] .65333 65542 | 45229] .65750| 45447 
64916 65127 | 44799} .65337 65546 | 45283] .65754| 45450 

9.64919 9.65130} .44803 | 9.65340 1 9.65549 | .45287 9 9.65757 | .45454 
64923 .65134 | 44806} .65344 J .60553| 45240] .65761} .45458 
-64926 -65137 | 44810] .65347 .65506 | 45244] .65764| 45461 
-64930 65141 | 44813} .65351 655509 | 45248] .65767| 45465 

9.64934 9.65144 | 44817 | 9.65354 9.65563 | .45251}9.65771| .45468 
-64937 -65148 | 44821] .65358 H .60066| 45235} .65774| .45472 
64941 65151 | 44824] .65361 .65570 | 45258} .65778| 45476 
64944 -65155 | 44828} .65365 | .65573 | 45262} .60781| .45479 

9.64948 9.65158 | 44831 | 9.65368 1 9.69577 | 45266} 9.65785 | 45483 
64951 -65162 | 44885} .65372 65580 | 45269] .65788| .45486 
64955 -65165 | 44839) .65375 } .60084| 45273) .65792) 45490 
64958 p} .60169 | 44842] 65378 .65587 | 45276] .65795} .45494 

9.64962 9.65172 | 44846 | 9.65382 1 9.60091 | .4528019.65799 | .45497 
64965 -65176 | 448504 .65385 65594 | 45284 .65802| .45501 
64969 -65179 | 44853] .65389 045287} .65806| 45505 
64972 .65183 | 44857] .65392 45291} .65809| .45508 

9.64976 9.65186 | .44860 | 9.65396 9.65605 | 45295 | 9.65812 
-64979 .65190 | 44864] .65399 65608 | .45298f .65816 
64983 65193 | 448681 .65403 65612 | .45302] .65819 
64986 65197 | 44871] .65406 } 65615 | 45805} 65823 

9.64990 9.65200 | 44875 | 9.65410 } 9.65619 | 45309 } 9.65826 
64993 .65204 | 448789 .65413 | .69622| 45313} .65830 
64997 65207 | 448821 .65417 65625 | 45316] .65833 
.65000 .65211 | 44886] .65421 | .65629 | 45820} .65837 

9.65004 9.65214 | 44889 | 9.65424 | 9.65632 | 45324 | 9.65840 
65007 65218 | 44893] .65427 ] -60636 | .45327] .65844 
65011 65221 | 44897) .65431 } .65639 | 45331} .65847 
-65014 65225 | 44900} .65434 -65643 | 45334] .65850 

9.65018 9.65228 | 44964 | 9.65438 } 9.65646 | .45338 | 9.60854 
65021 65232 | 44907] .65441 f .65650 | .45342 4 .65857 
65025 65235 | 449119 .65445 | .69653 | 45345) .65861 
-65028 65239 | 44915} .65448 } 65607 | 45349} .65864 

9.65032 9.65242 | 44918 | 9.65452 | 9.65660 | .45358 | 9.65868 
65035 65246 | 44922] .65455 } .65664 | 453569 .65871 
65039 65249 | 449254 .65459 j -69667 | 45360} .65875 
65043 65253 | 44929] .65462 |. 45146] .65671| .45863) .65878 

9.65046 9.65256 | 44933]. 9.65466 | .45150) 9.65674 | 45367 | 9.65881 
65050 -65260} 44936] .65469| 45153) .65677| .45371] .65885 
65053 65263 | 44940] .65473| 45157] .65681 | 45374) .65888 
65057 -65267 | 44944) .65476| 45161} .65684 | .45378} .65892 

9.65060 9.65270 | .44947 9.65480 | .45164 9.65688 | .45381 | 9.65895 
65064 65274 | 44952] .65483 | 45168) .65691| .45385} .65899 
65067 .65277 | 44954 .65486| 45172] .65695 | 45389] .65902 
65071 .65281 | 44958] .65490| 45175] .65698 | .45392} .65906 

9.65074 9.65284 | 44962 | 9.65493 } 9.65702 | .45396 I 9.65909 
65078 -65288 | 44965} .65497 | 45400} .65913 
-65081 65291 | 44969} .65500 t 45403 | .65916 
65085 -65295 | “44973 | .65504 | .45190} .65712| 45407} .65919 

9.65088 9.65298 | .44976} 9.65507 | .45193}9.65716 | .45410] 9.65923 
65092 | . 65302 | 44980) .65511| 45197} .65719) 45414} .65926 
65095 -65305 | 44983) .65514| 45200} .65722| 45418] .65930 
-65099 -65309 | 44987] .65518 | 45204) .65726| 45421} .65933 

9.65102 | .4477419.65312 | .44991 | 9.65521 |: .45208]] 9.65729 | .45425 | 9.65937 

18h 24m 18h 23m 18h 22m 18h gim 18h 20m 



TABLE 34. 

Haversines. 

18h 19m 18h 18m 18h 17m 

5h 42m 85° 30/ 5h 43M 85° 45/ 5h 44m 86° 0 

Nat. Hav. Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav. Log. Hav.) Nat. Hav. & 

9.65937 9.66143 | .458601 9.66348 | .46077 9.66553 | 46295 | 9.66757 | 46512] 60 

.65940 66146 | 45863) .66352| .46081 66556 | 46298} .66760| 46516} 59 

65944 "66150 | .45867} .66355| .46084] .66560| 46302} .66763 46519 | 58 

.65947 66153 | .45870} .66359 | .46088 66563 | .46305) .66767| 46523] 57 

+ YW § 9.65950 9.66157 | .458741 9.66362 | .46092 | 9.66567 -46309 | 9.66770 | 46527} 56 j 

.65954 66160 | .45878] .66366| .46095] .66570 -46313 | .66774| .46530] 55 

.65957 .66164| .45881} .66369] .46099 66573 | 46316} .66777| 46534] 54 

.65961 66167 | .45885] .66372| 46102} .66577 -46320} .66780| .46538 53 | 

9.65964 9.66170 | .48889 9.66376 | .46106} 9.66580 | 46324 | 9.66784 46541 | 52 

9 .65968 66174| .45892] .66379| 46110} .66584 46327 .66787| .46545] 57 

10 .65971 66177 | 45896) .66383 | .46113} .66587 46331} .66791| 46548} 50 | 

ii .65975 66181 | 2.5899} .66386] .46117] .66590 -46334) .66794| 46552] 49 

3/ | 9.65978 9.66184 | .45903} 9.66389 | .46121 | 9.66594 -46338 | 9.66797 | .46556] 43 

18 .65981 66188 | .45907} .66393 | .46124] .66597 463421 .66801] .46559] 47 

14 .65985 66191 | .45910] .66396| .46128} .66601 -46345 | .66804| 46563] 46 

15 .65988 66194) .45914} .66400| .46131} .66604 46349 | .66807| 46567} 45 

+ 4/ | 9.65992 9.66198 | .45918 | 9.66403 | .46135 | 9.66607 -46353 9.66811 | 46570} 44 

17 .65995 66201 | 45921] .66407} .46139} .66611 46356 .66814| 46574} 43 

18 .65999 66205 | 45925) .66410| .46142] .66614 46360] .66818 | 46577} 42 

19 .66002 66208} 45928] .66413] 46146] .66618 -46363] .66821|] 46581} 47 

+ BY | 9.66006 9.66212 | .4593219.66417| .46150 | 9.66621 46367 | 9.66824 | .46585 | 40 

21 .66009 66215 | .45936] .66420| .46153] .66624 .66828 | 46588 } 59 

22 -66012 66218 | .45939} .66424| .46157] .66628 66831 | 46592} 38 

28 .66016 66222 | .45943]) .66427| .46161} .66631 .66835 | .46596 | 37 | 

+ 6 | 9.66019 9.66225 | .45947 1 9.66430 | .46164 | 9.66635 9.66838 | 46599} 36 

25 -66023 66229 | .45950} .66434| .46168] .66638 .66841 | 46603} 35 

26 .66026 66232 | .45954) .66437| 46171) .66641 .66845 | 46606} 34 

27 .66030 66236 | .45957) .66441| .46175} .66645 .66848 | 46610 33 | 

V 1 9.66033 9.66239 | .45961 | 9.66444 | .46179 | 9.66648 9.66851 | 46614} 52 

29 -66037 66242 | .45965| .66447| 46182} .66652 .66855 | 46617} 37 

80 -66040 66246 | .45968} .66451] .46186] .66655 .66858 | .46621] 30 

.66043 66249 | .45972| .66454| .46189} .66658 .66862 | 46625 | 29 

9.66047 9.66253 | .45976 | 9.66458 | .46193 | 9.66662 9.66865 | 46628} 28 

.66050 66256 | .45979] .66461| .46197} .66665 .66868 | 46632} 27 

84 .66054 66260} 45983} .66464] .46200] .66669 .66872 | 46636} 26 

85 -66057 66263 | .45986] .66468] .46204} .66672 266875 | 46639 | 25 

9 | 9.66061 9.66266 | .45990] 9.66471 | .46208 | 9.66675 9.66878 | 46643 | 24 

87 -66064 66270 | .45994] .66475| .46211} .66679 .66882 | 46646} 23 

88 .66067 66273 | 45997) .66478| 46215] .66682 -66885 | 46650} 22 

89 .66071 66277 | .46001} .66482| .46218] .66685 66889 | 46654} 27 | 

+ 10/ | 9.66074 9.66280 | 246005 | 9.66485 | .46222 | 9.66689 9.66892} 46657} 20 

41 -66078 66284 .46008] .66488|] .46226] .66692 .66895 | 46661} 79 

42 -66081 66287 | -46012} .66492] .46229]} .66696 .66899 | .46665 | 78 

438 .66085 66290 | .46015} .66495| .46233] .66699 .66902 | 46668 | 77 

+ 11 | 9.66088 9.66294 | .46019 | 9.66499 | 46237 | 9.66702 9.66905 | 46672) 76 

45 66092 66297 | .46023} .66502| 46240] .66706 .66909 | 46675 ( 75 

46 .66095 66301 | .46026}] .66505| .46244] .66709 .66912 | 46679 | 74 

47 .66098 66304 | .46030} .66509| 46247} .66713 .66916 | 46683 } 73 

+ 12/ | 9.66102 9.66307 | .460341 9.66512 | .46251 | 9.66716 9.66919 | 46686} 72 

49 -66105 66311 | .46037] .66516| .46255] .66719 .66922 | 46690} 77 

50 .66109 66314 | .46041} .66519] .46258} .66723 .66926 | 46694} 70 

51 .66112 66318 | .46044} .66522| .46262] .66726 .66929 | 46697] 9 

+ 13’ | 9.66116 9.66321 | .46048 } 9.66526 | .46266 | 9.66730 9.66932 | 46701] 8 

58 -66119 66325 | 46052] .66529| .46269} .66733 .66936 | 46704) 7 

54 .66122 66328} 46055] .66533| 46273] .66736 .66939 | 46708] 6 

55 .66126 66331 | .46059} .66536 | .46276} .66740 .66943 | 46712] 5 

+ 14’ | 9.66129 9.66335 | .46063 | 9.66539 | .46280 | 9.66743 9.66946] 46715} 4 

57 -66133 66338 | 46066] .66543| .46284] .66747 .66949 | 46719) 3 

58 .66136 66342 | .46070} .66546| .46287} .66750 -66953 | 467235 2 

59 .66140 66345 | .46073} .66550) .46291} .66753 .66956 | 46726] 7 

+ 15’ | 9.66143 | .45860 } 9.66348 -46077 1 9.66553 | .46295 | 9.66757 | 465121 9.66959 | 46780) 0 

18h 16m 18h 15m 
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Haversines. 

5h 45m 86° 15’ 5h 46m 86° 30/ 5h 47m 86° 45” 5h 48m 87° 5h 49m 87° 15/ 

Log. Hav.) Nat. Hav.} Log. Hav.| Nat. Hav.j Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav.} Log. Hav.) Nat. Hav. s 

9.66959 | .46730) 9.67161 | 46948] 9.67362 | 47165] 9.67562 | 47383} 9.67762 | 47601} 60 
-66963 | 46733] .67165) 46951} .67366| .47169] .67566| 47587 47605 | 59 
66966 | 46737} .67163| .46955] .67369) 47173] .67569| .47390 47608 | 58 
-66970 | 46741] .67171| .46958} .67372) 47176) .67572| 47394 47612 | 57 

9.66973 | 46744] 9.67175 | .46962 } 9.67376 | 47180} 9.67576] 47398 47616 | 56 
66976 | 46748] .67178| .46966} .67379| 47184] .67579| .47401 A7619 | 55 
-66980 | 46752} .67181 | .46969] .67382] 47187] .67582| .47405 £7623 | 54 
66983 | 46755] .67185| 46973] .67386 | 47191] .67586} .47409 A7627 | 53 

9.66986 | 46759} 9.67188 | .46977] 9.67389 | 47194} 9.67589 | 474121 9.67788 | 47630) 52 
66990 | 46762} .67192| .46980} .67392| 47198} .67592| 47416} .67792) 47634] 57 
66993 | .46766] .67195| 46984} .67396| .47202} .67596)] 47420] .67795| 47637 | 50 
66997 | 46770} .67198 | .46987] .67399| 47205} .67599| 47423] .67798) -47%641] 49 

9.67000 | .46773 | 9.67202 | .46991 | 9.67402 | .47209] 9.67602 | 47427 9.67801 | 47645 | 48 | 
67003 | 46777] .67205| .46995] .67406| .47213} .67606| 47430} .67805| 47648] 47 
67007 | 46781} .67208| .46998} .67409| .47216] .67609| 47434] .67803| .47652] 46 
-67010 | 46784} .67212| .47002] .67412| .47220] .67612] 47438] .67811] 47656] 45 

9.67013 | 46788] 9.67215 | .47006] 9.67416 | 47223] 9.67616 | 47441} 9.67815 | 47659) 44 
67017 | 46792] .67218| .47009} .67419| .47227] .67619| 47445] 67818) 47663] 43 | 
67020} 46795] .67222| 47013} .67422} 47231] .67622| 47449] .67821| 47666} 42 
67023 | 46799} .67225| 47017] .67426| 47234] .67626| 47452] .67825| 47670} 47 

9.67027 | 46802] 9.67228 | .47020} 9.67429 | .472381 9.67629 | .47456] 9.67828 | 47674} 40 
67030] 46806] .67232) 47024] .67432| .47242] .67632| 47459} .67831) .47677] 39 
67034 | 46810] .67235) 47027] .67436| .47245] .67636| 47463] .67835| 47681} 33 
67037 | 46813} .67238| .47031] 67439] .47249] .67639| 47467] .67838 | 47685} 37 | 

9.67040} 46817] 9.67242 | .47035 | 9.67443 | .47252 | 9.67642 | .47470}9.67841 | 47688] 56 
67044 | 46821} .67245| 47038] .67446| .47256) .67646| 47474] .67844) 47692] 35 
67047 | 46824} .67249| 47042] .67449| .47260} .67649| 47478] .67848| .47696] 54 
67050 | 46828} .67252| 47046) .67452| 47263] .67652| 47481} .67851) 47699] 53 

a 

ROS VAG wWOeANDS 

9.67054 9.67255 | 47049 | 9.67456 | 47267] 9.67656 | 47485 | 9.67854 | 47703 | 32 
-67057 67259 | 47053} .67459| 47271] 67659} 47489] 67858) 47706) 37 | 
.67060 67262 | 47056] .67462| 47274] .67662| .47492]} .67861) .47710} 30 
-67064 67265 | .47060] .67466} .47278) .67666| 47496} .67864| 47714] 29 

9.67067 9.67269 9.67469 9.67669 | 47499] 9.67868 | 47717] 28 
67071 67272 67472 .67672 | 47503] .67871| 47721} 27 § 
-67074 67275 -67476 .67675 | 47507] .67874| 47725) 26 
67077 67279 67479 .67679 | 47510] .67878 | 47728) 25 | 

9.67081 9.67282 | 47078] 9.67483 | .47296] 9.67682 | .47514] 9.67881 | .47732 | 24 
-67084 67285 | 47082} .67486| .47300] .67685| 47518} .67884] 47735} 23 
-67087 67289 | .47086] .67489| .47303] .67689| 47521} .67887) 47739} 22 
-67091 67292 | 47089] .67493 | .47307] .67692| .47525] .67891| 47743} 21 

9.67094 9.67295 | 47093 | 9.67496 | .4731119.67695 | 47528 ]9.67894 | 47746] 20 
67097 67299 | .47096} .67499| .47314] .67699| 47532) .67897| .47750] 19 
-67101 -67302 | 47100} .67503| .47318} .67702| 47536] .67901) .47754} 18 
67104 -67305 |_ 47104} .67506 | .47321} .67705| 47539) .67904| 49757 | 17, 

9.67108 9.67309 | .47107 9.67509 | .47325 | 9.67709 9.67907 | 47761] 76 
67111 67312 | A711] .67512| .47329} .67712 67911 | 47765 | 15 
67114 67315 | 7115] .67516| .47332]) .67715 67914 | 47768) 14 
67118 | .46900] .67319 | 47118} .67519| .47336] .67719 67917 | AV772 | 13 

9.67121 | 46904} 9.67322 | .47122)9.67522| .47340] 9.67722 9.67920} 47775 | 12 
-67124 | .46908} .67326|) .47125) .67526| 47343] .67725 67924 | AV779 | 17 
-67128| .46911} .67329| 47129] .67529| .47347] .67729 .67927 | 47783 | 10 
-67131 | 46915} .67332 | 47193] .67532| 47351} .67732 -67930 | 47786} 9 

9.67134 | 46919] 9.67336 | .47136 047354 | 9.67735 9.67934} 47790} 3 
-67138 | .46922— .67339| .47140 47358 | .67738 -67937 | 47794] 7 | 
67141 | 46926] .67342| 47144 oA7361} .67742 67940 | 47797} 6 
67145 | 46929} .67346 | 47147 47365 | .67745 67944 | 44801) 5 

9.67148 | 46933 | 9.67349 | .47151 47369 | 9.67748 | 47587] 9.67947 | 47805] 4 
67151 | 46937} .67352| .47155 47372 | .67752 | 47590} .67950| 47808] , 3 
-67155 | 46940) .67356| .47158 47376] .67755| 47594} .67953| 47812] 2 | 
-67158 | 46944 .67359 | .47162 47380} .67758 | 47597] .67957| 47815) 7 fF 

0 9.67161 | .46948 | 9.67362 | .47165}9.67562| .47383 47601 | 9.67960} .47819 

18h 14m 18h 13m 18h 10m 



Page 326] TABLE 34. 

Haversines. 

5h 50m 87° 30 5h 51m 87° 45/ 5h 52m 88° 5h 58m 88° 15/ 5h 54m 88° 3Y 

Log. Hav.| Nat. Hav.} Log. Hay.) Nat. Hav.} Log. Hav.| Nat. Hay.) Log. Hav.| Nat. Hav.] Log. Hav.| Nat. Hav, 

9.67960 | 47819} 9.68158 | .48037 | 9.68354 | .48255 9.68550 | .48473 | 9.68745 
-67963 | 47823] .68161)] .48041]} .68358| .48259] .68553| .48477] .68748 
-67967| 47826] .68164} 48044] .68361] .48262] .68557|] .48480] .68751 
-67970] 47830] .68167| .48048] .68364| .48266} .68560| .48484] .68755 57 

9.67973 | .47884] 9.68171 | .48052} 9.68367 | .48269] 9.68563 | .48488 } 9.68758 56 
67977 | 47837) .68174| 48055} .68371| .48273] .68566} .48491] .68761 55 
-67980| 47841] .68177| 48059] .68374| 48277} .68570| .48495} .68764 54 
-67983 | 47844} .68181] .48062] .68377| .48280} .68573 | .48499] .68768 53 

=F 9.67986 | 47848] 9.68184 | .48066] 9.68380 | .48284] 9.68576 | .48502 | 9.68771 52 
-67990| .4¢852] .68187] .48070] .68384] 48288] .68579| 48506} .68774 51 

10 -67993 | 43855} .68190| .48073} .68387|) 48291} .68583 | .48509} .68777| 48728] 50 
11 -67996 | 47859} .68194| .48077} .68390| .48295] .68586 | .48513} .68781| .48731) 49 

| SF 9.68000 | .47863} 9.68197 | .48081} 9.68393 | .48299] 9.68589 | .48517] 9.68784 | 48735] 48 
18 -68003 | 47866} .68200| .48084] .68397} 48302] .68592| .48520] .68787| .48738] 47 
14 -68006 | 47870} .68204) .48088} .68400|) .48306]} .68596| .48524] .68790| 48742] 46 
15 68010 | 47874} .68207 | .48092} .68403 | .48310] .68599| .48528] .68794] 48746] 45 

9.68013 | 47877] 9.68210 | .48095 | 9.68407 | .48313 1 9.68602 | .48531] 9.68797 | 48749] 44 
17 68016} 47881} .68213|) .48099} .68410| .48317] .68605| .48535] 68800] .48753] 43 | 
18 -68019 ; 47884} .68217, .48102} .68413, .48320] .68609; .48538] .68803; .48757] 42 
19 -68023 | 47888] .68220| 48106} .68416| .48324]} .68612) .48542] .68806| .48760] 47 

+ 9.68026 | .47892 1 9.68223 | 48110} 9.68420] .48328]9.68615 | .4854619.68810| 48764} 40 
21 -68029 | 47895] .68227| 48113] .68423| .48331] .68618| .48549] .68813| 48767] 39 
22 -68033 | 47899} .68230) 48117] .68426|) .48335] .68622] .48553] .68816| 48771] 38 
23 -68036 | 47903] .68233 | .48121] .68429| 48339] .68625| .48557] .68820| .48775} 37 | 

ae 9.68039 | 47906] 9.68236 | .48124] 9.68433 | 48342] 9.68628 | 48560] 9.68823 | 48778} 36 
25 68042 | £7910] .68240| 48128} .68436| 48346} .68631| 48564} 68826] .48782] 35 | 
26 -68046 | 47913} .68243] .48131] .68439| .48350] .68635] .48568] .68829| .48786 
27 -68049 | 47917] .68246 | 48135] .68442| 48353] .68638 | 48571] .68832 | .48789 

aF 9.68052 | 47921} 9.68249 | 48139] 9.68446 | .48357] 9.68641) .48575 | 9.68836 
29 -68056 | 47924} .68253) 48142] .68449|] .48360] 68644] .48578]} .68839 
80 -68059 | 47928} .68256 |) 48146} 68452) 48364] .68648| .48582] .68842 
31 68062 | 47932] .68259 | 48150} .68456| 48368} 68651) .48586} .68845 

ar 9.68066 | 47935 } 9.68263 | 48153] 9.68459 | .48371] 9.68654 | .48589 | 9.68849 
33 -68069 | 47939] .68266| .48157] .68462|) .48375] .68657| .48593] .68852 
34 -68072 | 47943} .68269| .48161]} .68465| .48379} 68661] .48597]} .68855 
35 -68075 | 47946] .68272 | .48164} .68469| .48382} .68664) .48600} .68858 

+ 9.68079 | 47950] 9.68276 | 48168] 9.68472 | .48386 1 9.68667 | .48604 | 9.68862 
37 -68082 | 47953} .68279| 48171} .68475| .48389] .68670) .48608] .68865 
88 -68085 | 47957] .68282] .48175]} .68478| 48393] .68674| .48611] .68868 
39 -68089 | 47961] .68286 | .48179] .68482| .48397] .68677| .48615] .68871 

+ 10’ |9.68092 | .47964] 9.68289 | .48182] 9.68485 | .48400] 9.68680] .48618 | 9.68875 
41 -68095 | 47968} .68292) .48186] .68488) .48404] 68683] .48622] .68878 
42 -68098 | 47972] .68295| .48190} .68491} .48408] .68687| .48626] .68881 
48 -68102 | 47975} .68299 | .48193] 68495) 48411] .68690| .48629] .68884 

+ 11 | 9.68105 | .47979] 9.68302 | .48197] 9.68498 | .48415 | 9.68693 | .48633 | 9.68887 
45 68108 | 47983} .68305 | .48201} 68501) .48419} .68696 | .48637] .68891 
46 68112 | 47986) .68308 | .48204) .68504| .48422}) .68700) .48640) .68894 
47 -68115 | .47990} .68312 | 48208] .68508 | 48426] .68703 | .48644] .68897 

=F 9.68118 | 47993} 9.68315 | .48211 9.68511} .484291 9.68706 | .48648 | 9.68900 
49 -68121 | 47997] .68318 | .48215] .68514] .48433] .68709| 48651] .68904 
50 -68125 | 48001} .68322] .48219} .68517| .48437] .68713| .48655] .68907 
51 -68128 | .48004] .68325| .48222] .68521| .48440] .68716| .48658} .68910 

+ 18’ 9.68131 | .48008} 9.68328 | .48226] 9.68524 | .4844419.68719 | .48662 | 9.68913 
-68722 | 48666 
-68726 | 48669 
-68729 | .48673 

9.68732 | .48677 

68917 
-68920 
68923 

9.68926 

-68135 | .48012) .68331 | .48230 
.68138 | .48015]} .68335| .48233 
68141 | .48019} .68338 | .48237 

+ 14 | 9.68144} .48022] 9.68341] .48241 

-68527 | 48448 
68531 | 48451 
68534 | 48455 

9.68537 | 48459 
57 -68148 | .48026] .68344| 48244} .68540| .48462] .68735| .48680]} .68929 
58 68151 | 48030} .68348 | 48248} .68544|) 48466] .68739| .48684] .68933 
59 68154 | 48083} .68351 | .48251] .68547] 48469] .68742| .48688] .68936 

+ 15’ | 9.68158] .48037] 9.68354 | .48255}9.68550| .4847319.68745 | .48691 | 9.68939 

18h gm 18h gm 18h 7m 18h 6m 



5h 55m 88° 45/ 

Log. Hav 

9.68952 
68955 
-68958 
68962 

.| Nat. Hav, 

48909 
48913 
48917 
48920 
48924 
48927 
48931 
048935 

Log. Hav. 

TABLE 34. 

Haversines. 

5h 56m 89° 0” 

| Nat. Hay, 

49127 
49131 
49135 
49138 
049142 
49146 
49149 
49153 

5h 57m 89° 15/ 

Log. Hav. 

9.69325 
69328 
69331 
69334 

9.69338 
69341 
69344 
69347 

Nat. Hav, 

49346 
049349 
49353 
49356 

5h 58m 89° 30/ 

Log. Hav. 

9.69516 
69520 
69523 
69526 

Nat. Hav, 

49564 
049567 
49571 
49575 
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5h 59m 89° 45° 

Log. Hav. 

9.69707 
69710 
69713 
69717 

Nat. Hav. 

A9782 
49785 
49789 
49793 

49360 
49364 
49367 
49371 

9.69529 
69532 
69535 
69539 

49578 
A9582 
49585 
49589 

9.69720 
69723 
69726 
69729 

49796 | 56° 
49800 
49804 
49807 

9.68965 
68968 
68971 
68975 

48938 
48942 
48946 
48949 

9.69158 
69161 
69164 
69168 

49156 
49160 
49164 
49167 

9.69350 
69354 
69357 
69360 

049375 
49378 
49382 
49386 

9.69542 
69545 
69548 
69551 

9.68978 
68981 
68984 
68988 

48953 
48957 
48960 
48964 

9.69171 
69174 
69177 
69181 

49171 
49175 
49178 
49182 

9.69363 
69366 
69370 
69373 

49389 
49393 
49396 
049400 

9.69555 
-69558 
69561 
69564 

49593 
49596 
49600 
49604 

9.69732 
69736 
69739 
69742 

49811 
49815 
49818 
49822 

49607 
49611 
49615 
49618 

9.69745 49825 
69748 
69751 
69755 

49833 
49836 

49829 | 

9.68991 
68994 
-68997 
-69000 

9.69004 
69007 
-69010 
69013 

048967 
48971 
048975 | 
48978 | 
48982 | 
48986 
48989 
048993 

9.69184 
69187 
69190 
69193 

49186 
49189 
49193 
49196 

9.69376 
69379 
69382 
69386 

49404 
49407 
49411 
049415 

9.69567 
69570 
69574 
69577 

9.69197 
-69200 
69203 
-69206 

49200 
49204 
49207 
49211 } 

9.69389 
69392 
69395 
69398 

9.69017 
69020 
69023 
69026 

48997 
49000 
49004 
49007 

9.69209 
69213 
69216 
69219 

049215 
49218 
49222 
49226 

9.69029 
-69033, 
69036 
69039 

9.69042 
-69046 
-69049 
69052 

49011 
49015 
49018 
49022 

9.69222 
69225 
69229 
69232 

49229 
49233 
49236 
49240 

1 9.69402 
.69405 
69408 
69411 

| 9.69414 
69417 
69421 
69424 

049418 
49422 
49426 
49429 

9.69580 
69583 
69586 
69590 

49622 
49625 
49629 
49633 

9.69758 
69761 
69764 
69767 

49840 
AG844 
249847 
49851 

49636 
49640 | 
49644 
49647 

9.69770 
69774 
69777 
69780 

049855 
049858 
49862 
49865 

49433 
49436 
049440 
49444. 

9.69593 
69596 
69599 
69602 

49651 
49655 
49658 | 
49662 | 

| 9.69783 
69786 
-69789 
69793 

249869 
49873 
49876 | 
49880 

049447 
£9451 
049455 
049458 

9.69605 
69609 
69612 
69615 

49605 
49669 
49673 
49676 | 

9.69796 
69799 
69802 
69805 

49884 
49887 
49891 
49895 

49026 | 
49029 
49033 
49036 

9.69235 
69238 
-69242 
69245 

249244 
49247 | 
49251 
49255 

9.69055 
69058 

j -69062 
69065 

49040 
49044 
49047 
49051 

9.69248 
69251 
69254 
69258 

49258 
49262 
49266 | 
49269 

9.69427 
69430 
69433 
69437 

9.69440 
69443 
69446 
69449 

049462 
49465 
49469 
049473 
049476 
49480 
49484 
49487 

9.69068 
69071 
69074 
69078 

9.69081 
-69084 
-69087 
69091 

9.69094 
69097 
69100 
-69103 

9.69107 
69110 
69113 
69116 

049055 
49058 
49062 
49066 
49069 
49073 
49076 
49080 

} 9.69261 
69264 
69267 
69270 

} 9.69274 
69277 
-69280 
69283 

49273 
49276 
49280 } 
49284 

| 49287 
49291 
49295 
49298 

9.69453 
69456 
69459 
69462 

9.69465 
69469 
69472 
69475 

49084 
49087 | 
49091 } 
49095 

9.69286 
69290 
69293 
69296 

49302 
49306 
49309 
49313 

9.69478 
69481 
69484 
69488 

49491 
049495 
49498 
49502 

9.69618 
-69621 
-69625 
-69628 

9.69631 
69634 
69637 
69640 

9.69644 
-69647 
-69650 
.69653 

49680 } 
49684 
49687 
49691 

9.69808 
69812 
69815 
69818 

49898 
49902 
49905 
49909 

49695 
49698 
49702 
49705 

9.69821 
69824 
69827 
69831 

49913 
49916 
049920 
49924 | 

49709 
49713 
49716 
49720 

1'9.69834 
69837 
-69840 
69843 

49927 
49931 
49935 | 
49938 | 

049506 
49509 
49513 
49516 
49520 
ANS 24 
9527 
49531 

9.69656 
-69659 
-69663 
69666 

9.69669 
-69672 
69675 
69678 

49724 
A9T27 
49731 
AQT3S 
49738 | 
AQT4A2 
A9745 
49749 

9.69846 
69850 
69853 
69856 

9.69859 
69862 
69865 
69869 

249942 
049945 
49949 
49953 

49967 

49098 | 
49102 
49106 
049109 

9.69120 
69123 
69126 
69129 

49113 | 
49116 
49120 
£9124 

9.69299 
69302 
-69306 
69309 

9.69312 
-69315 
69318 
69322 

49320 
49324 
49327 

49316 | 9.69491 
69494 
-69497 
69500 

049535 
49538 
A9542 
of 9545 

9.69682 
69685 
69688 
69691 

49753 
49756 
49760 
49764 

| 9.69872 
69875 
69878 | 
69881 

"49971 
49975 
49978 
4998? | 

49335 
49338 
249342 

49331 | 9.69504 
69507 
69510 
69513 

9.69132 49127 | 

1gh 4m . 

9.69325 49346 

18h 3m 

9.69516 

49549 
49553 
49556 
49560 

9.69694 
69698 
69701 
69704 

049767 
ATT 
ASTID 
49778 

49564 

18h 2m 

9.69707 A9782 

18h ym 

9.69884 
69888 
69891 
69894 

9.69897 

18h 

049985 
49989 
49993, 
49997 
-50000 

om 

a] Kt cos & Dy SF 00] SO 
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hom go°~” | 61m 90° 15/ 
Log. Hav.| Nat. Hav. Log. Hav .| Nat. Hav, 

TABLE 34. 

Haversines. 

6h 2m 90° 30 6h 3m 90° 45/ 6h 4m 91° 

Log. Hav.| Nat. Hay. Log. Hav.| Nat. Hav. Log. Hav.| Nat. Hav. 

0 -50000 | 9.70086 | .50218 } 9.70274 | .50436 9.70462 | .5065419.70648 | .56873 
1 .69900 | 50004 50222] .70277| .50440] .70465] 50658} .70652] .50876} 
2 .69903 | 50007 50225 | .70281| .50444} .70468| .50662} .70655| .50880 
8 .69906 | 50014 50229 | .70284| 50447] .70471| .50665] 70658} .50884 

+ I 1 9.69910| .50015 50233 | 9.70287 | .50451 1 9.70474 | .50669} 9.70661 | .50887 | 
5 .69613 | .50018 50236] .70290| .50455} .70477| .50673} .70664] .50891 | 
6 50022 -50240] .70293 | 50458} .70480| .50676] .70667| .50894 
7 50025 -50244] .70296 | .50462} .70484] .50680} 70670] .50898 

9.69922 | .50029 -50247 | 9.70299 | .50465 | 9.70487 | .50684 9.70673 | .50902 | 52 
9 .69925 | .50033 50251} .70303| .50469} .70490| .50687} .70676| .50905 

10 .69929 | 50036 -50255 | .70306| .50473} .70493| 50691} .70679| .50909 
11 .69932 | .50040 -50258 | .70309 | .50476] .70496| .50694} .70683] .50913 

3” 1 9.69935 | .50044 50262 | 9.70312 | 50480 1 9.70499 | .50698 | 9.70686 | .50916 
18 .69938 | .50047 50265 | .70315 | 50484] .70502| .50702) .70689| .50920 
14 69941 | .50051 50269} .70318 | .50487} .70505| .50705] 70692] .50924 
15 .69944 | 50055 50273] .70321} .60491} .70509| .50709 | .70695] .50927 

9.69948 | .50058 50276 19.70324 | .50495 {9.70512 | .50713 1'9.70698 | .50931 
.69951 | .60062 50280 | .70328| .50498} .70515| .50716] .70701| .50934 

18 69954. | .50065 50284) .70331| .50502} .70518| 50720} .70704| .50938 
19 .69957 | .50069 50287} .70334 | .50505 | .70521| .50724) .70707 | .50942 

+ 57 19.69960 | .50073 50291 | 9.70337 | 50509 | 9.70524 | .50727 9.70710 | 50945 
21 .69963 | 50076 50295] .70340| 50513) .70527| .50731) .70714| .50949 
22 .69966 | .50080 50298] .70343| .50516]} .70530| .50734] .70717| .50953 
28 69970 | .50084 -50302 | .70346 | 50520} .70533| .50738} .70720] .50956 

6 19.69973 | 50087 1 9.70161 | .50305 | 9.70349 | 50524 -50742 | 9.70723 | .50960 
25 69976 | .50091} .70165| 50309} .70353| .50527 50745 .70726 | .50964 
26 .69979 | .50095} .70168| .50313} .70356] .50531 50749} .70729| .50967 
27 .69982 | .50098} .70171 | .50316} .70359 | .50534 50753 | .70732 | .50971 

+ V7 [9.69985 | 50102 | 9.70174 | .50320 | 9.70362 | .50538 250756 9.70735 | .50974 
29 .69988 | .50105} .70177| .50324] .70365} .50542 50760} .70738 | .50978 
380 .69992 | .50109] .70180] .50327} .70368] .50545 50764] .70741| .50982 
$1 .69995 | 250113] .70183] .50331} .70371| .50549 50767 | .70745 | .50985 

+ 87 19.69998 | .50116 | 9.70187 | .50335 | 9.70374 | .50553 50771 | 9.70748 | 50989 
88 -70001 | .50120} .70190} .50338] .70378 | .50556 50774] .70751| .56993 
34 .70004 | 50124 .70193] .50342] .70381] .50560 50778 | .70754| .50996 
85 .70007 | .50127] .70196 | .50345] .70384| .50564 50782 | .70757 | .51000 

9 19.70011 | 60131 [9.70199 | .50349 | 9.70387 | 50567 -50785 | 9.70760 | .51004 
87 .70014] 50135 .70202| .503534 .70390| .50571 50789 | .70763 | .51007 
88 .70017 | .50138} .70205| .50356} .70393| .50574 50793 | .70766| .51011 
39 .70020 } 50142] .70209} .593604 .70396} .50578 50796 | .70769 | .51014 

- 107 | 9.70023 | .50145 19.70212 | .50364 9.70399 | .50582 50800] 9.70772 | .51018 
41 .70026 | .50149} .70215| .50367} .70402| .50585 50804} .70775 | .51022 

.70029 | .50153} .70218} .50371] .70406} .50589 50807 | .70779 | .51025 
50156} .70221| .50875] .70409 | .50593 50811} .70782 | .51029 

g 50160 | 9.70224 | .50378 | 9.70412 | .50596 | 9.70599 | .5081419.70785 | .51033 
-70039 | .50164] .70227| .50382} .70415} .50600} .70602] .50818]| .70788] .51036 

46 i 50167} .70230| .50385] .70418| .50604} .70605| .50822] .70791] .51040 
4 50171 | 70234 | .50389} .70421 | .50607} .70608| .50825] 70794] .51043 

+ i719. 50175 | 9.70237 | .50393 9.70424 | .50611] 9.70611 | .50829| 9.70797 | 51047 
49 -70051 | .50178} .70240| .50396} .70427| .50614) .70614| .50833]} .70800| .51051 

-70055 | 250182] .70243| .50400] .70431| .50618} .70617| .50836} .70803| .51054 
.70058 | .50185] .70246 | .50404] .70434| .50622]} .70620] .50840]) .70806| .51058 

9.70061 | 60189 | 9.70249 | .50407 | 9.70437 | .50625 1 9.70624 | .50844 9.70809 | .51062 
.70064 | .50193] .70252] .50411} .70440| .50629] .70627| .50847] .70813| .51065 

54 .70067 | 50196] .70256| .50415) .70443| .50633]} .70630| 50851] .70816| .51069 
55 .70070 | .50200} .70259| .50418} .70446| 50636} .70633| .508544 .70819| .51073 

+ 147] 9.70074 | .50204 | 9.70262 | .50422 |9.70449 | .50640 1 9.70636 | .50858 | 9.70822 | .51076 
57 .70077 | .50207] .70265| .50425] .70452| .50644] .70639} .50862] .70825| .51080 
58 -70080 | .50211] .70268| .50429] .70456| .50647] .70642| .50865] .70828| .51083 
59 .70083 | .50215 } .70271| .50433] .70459 | 50651} .70645| .50869] .70831 | .51087 

+ 15’ -50218 | 9.70274 | .50436 1 9.70462 | .50654 | 9.70648 | .50873 | 9.70834 | 51091 

17h 58m 17h Sym 17h 17h 59m 56m 17h 55m 

SDS] %S CoN] GO 52 00] 0 
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Haversines. 
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Gh 5m 91° 15/ 6h 6m 91° 30/ Gh ym 91° 457 Gh 8m 92° 0” 6h gm 92° 15/ 

17h 53m 17h 5pm 

s | Log. Hav.) Nat. Hav. Log. Hav. Nat. Hav.) Log. Hav.| Nat. Hav.) Log. Hav.) Nat. Hav. Log. Hav. Nat. Hav.) s H 

0 9.70834 | .d1091 9.71019 | .51809 9.71203 | .51527 9.71387 | .5174519.71569 | .51963 | 60 

1 | .70837 | 51094] .71022] .b1512} .71206 51531) .71390| 51749] .71572 | 51967} 59 

2 i .70840] .51098} .71025) .513164 .71210) .51534) 171393] .51752]) .71575| 51970) 58 

j 38 } .70843 | 511024 .71028 51320} .71213 | .51588} .71396 | 51756} .71579 51974 | 57 

-- W 49.70847 | 51105 1 9.71032 | .61323 } 9.71216 51541 1 9.71399 | .51760)9.71582 | .51978 | 56 

5 .70850 | 61109] 1.71085) .51327] .71219| .51545] .71402| .51763] .71585|] .51981} 55 
6 .70853 | .59118] .71038 | .51331] .71222| .51549]} .71405)| .51767] .71588| .51985] 54 F 
7 | .70856| .51016} .71041 |) 51834] £71225) 61552} .71408 | 51770) 171591 | .51988 | 53 

+ 2/7 49.70859 | .51120 1 9.71044 | .51338 | 9.71228 51556 9.71411 | 81774 99.71594 | .51992 | 52 

i 9 |W .70862} .51128) .71047| .51342] .71231| .51560] .71414| .b1778} .71597 | .51996 j 57 
10 .70865 | 81127) .71050, .513845 4 .71234| .51563}) .71417{ .51781} .71600| .51999) 50 

| 22 4 .70868) 5A181) .71053 | 51349] 171237 | .51567 | .71420 | .51785 4.71603 52003 | 49 | 

} 387 99.70871 | 511344 9.71056 | 51352 | 9.71240 51571 | 9.71423 ) .5178919.71606 | 52007 | 48 | 
18 | .70874| .58488} .71059| .51356] .71243| .51574] 71426) .51792] .71609| .52010} 47 | 
14 .70877 | 51142} .71062| .51360} .71246| .51578} .71430| .51796]) .71612| 520141 46 
15 | .70881) .51945] .71065| .51363} .71249| .51581} .71433 | 51799] .71615| .52018 | 45 

+ 4 9.70884 | .51149} 9.71068 | .51367 } 9.71252 | .54585 19.714386 | .51803]9.71618 | .52021} 44 

17 .70887 | .51153] .71072 | .51371} .71255 | .51589] .71439| .51807} .71621| .52025] 43 
18 { .70890| .51156} .71075}| .51374]) .71259| 51592] .71442| .51810] .71624| .52028 | 42 
19 | .70893| .51160] .71078| 51878] .71262 | .51596] .71445| .51814) .71627 | 52032] 41 

5’ 9.70896 | .5116319.71081 | .51882] 9.71265 | .51600} 9.71448 | .51818 } 9.71630 | .52036 | 40 
21 .70899 | .51167 4) .71084] .51385] .71268|) .51603] .71451| .51821] .71633| .520839 } 39 
22 =} .70902| 51271} .71087| 51389} .71271| 51607} .71454| .51825] .71636| .52043]} 38 
23 4 .70905| .51074} .71090} .51892] .71274] .51611] .71457 | .51829] .71639 | .52047 | 37 

H+ 67 49.70908| .51178]9.71093 | .51396 9.71277 | .51614] 9.71460 | .51832 | 9.71642 -52050 | 36 

25 .70911 | .51182 .71096| .51400} .71280| .51618} .71463] 51836] .71645| .52054} 35 
26 .70914 | .51185} .71099| .51403]} .71283| .51621] .71466| 51839] .71648 | .52057 | 34 
27 = .70918| .51089f .71102) .51407]} .71286) .51625] .71469) 51843} .71651 | .52061] 33 

+97 49.70921 | .5119319.71105 | .514411 9.71289 | .51629] 9.71472 | .51847 } 9.71654 | .52065 | 32 
29 .70924 | .54196}) .71108| .51414} .71292) 51632] .71475| .51850} .71657 |) .52068) 37 
80 .70927 | .51200} .71111| .51418} .71295| .51636] .71478| .51854] .71660| .52072 | 30 
$1 .70930 | 51203} .71114| .51422] .71298| .51640] .71481} .51858] .71663| .52076 } 29 

87 9.70933 | .51207}9.71118 | .5142519.71301 | .51643 1 9.71484 | .51861}9.71666 | .52079 | 28 
83 .70936 | -51211} .71121} .51429} .71304| .51647] .71487]| .51865] .71670| .52083} 27 
S34 .70939 | .51214] .71124} .51432]} .71307| 51650] .71490| .51869] .71673| .52087 ] 26 | 
385 .70942 | .51218} .71127)} .514386) .71311| .51654} .71493 | .51872] .71676] .52090} 25 

she 97 9.70945 | .51222]9.71130| .5144019.71314 | .51658)9.71496 | .5187619.71679 | .52094 | 24 
87 .70948 | .81225} .71133 | .51443] .71317| .51661} .71500| .51879]) .71682| .52097 | 23 
88 .70951 | .512294 .71136| 51447] .71320| .51665} .71503| 51883} .71685] .52101 | 22 
39 .70955 | .612383 4 .71139 | .51451} .71323| .51669] .71506} .51887] .71688| .52105 | 27 

+ 10’ |9.70958 | .51236] 9.71142 | .51454]9.71326 |} .51672]9.71509 | .51890] 9.71691 |, .52108 | 20 

41 .70961 | .51240] .71145] .51458]} .71329| .51676) .71512} .51894]) .71694{ 52112] 79 
42 .70964| .612431 .71148| .51462] .71332| .51680} .71515]| .51898]1 .71697} .52116] 18 
48 .70967 | .54247] .71151) .51465] .71335) .51683) .71518| .51901} .71700| .52119 | 77 

+ 19/ | 9.70970} .61251] 9.71154 | .51469] 9.71338 | .51687 }9.71521 | .51905 | 9.71703 | 52128 | 76 } 
45 .70973 | .61254] .71157| 51472] .71341] .51690} .71524| .51908]} .71706] 52126) 715 
46 .70976 | .51258} .71161} .51476} .71344| .51694]) .71527| .51912} .71709) .52130} 74 
47 .70979 | .81262} .71164) .524801 .71347] 51698} .71530} .51916} .71712) .52134 4 73 | 

+ 12/ | 9.70982 | 51265 19.71167 | 51483 7 9.71350 | .51701 9.71533 | .51919 | 9.71715 |’ 52187 | 72 | 
49 .70985 | 81269} .71170} .51487]} .71353 |) .51705] 71536] .51923}°.71718 | 52041} 77 
50 .70988 | .51273 4 .71173} 51491} .71356| .51709]} .71539} .51927] .71721 | 52145} 710 
51 .70992 | .51276 7 .71176) 51494) .71359| 51712} .71542 |) .519380} .71724| 52148] 9 

+ 137 §9.70995 | .5128049.71179 | .5149819.71362 | .51716 9.71545 | .51934}9.71727|} .562152} 8 
538 70998 | .51283] .71182| .51501]} .71365| .51720} .71548| .51938}) .71730| .52156] 7 
54 -71001 | -51287} .71185| .51505} .71369) .51723] .71551} 61941] .71733| .52159] 6 

} 55 ff .71004| .52291 .71188} .51508} .71372| 51727] .71554| .51945] .71736| .52163) 5 

f + 24 79.71007| .5129499.71191} .5151249.71375 | .5173019.71557 | .51948 9.71739 | .d2166} 4 
57 .71010 | 51298] .71194) .51516] .71378| .51734] .71560) .51952] .71742| 521704 3 
58 .71013 | .51302) .71197) .51520}) .71381| 51738} .71563] .519564 .71745| 52174] 2 
59 | .71016| 51305} .71200} .51523j .71384) 51741] .71566}) .51959}) .71748 | .d2177) 7 | 

45’ | 9.71019 | .61809} 9.71203 | .515271 9.71387 | .5174519.71569 | .51963|9.71751 | .52181] 0 

L7h 54m 17h 5gm 17h 50m 
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6h 10m 92° 30’ 

Log. Hav, 

9.71751 
71754 
71757 
-71760 

.| Nat. Hav.} Log. Hav 

6h 11m 92° 45/ 

TABLE 34. 
Haversines. 

-d2181 } 9.71932 
252185 | .71935 
232188 | .71938 
252192} .71941 

52399 | 9.72112 
52403 | .72115 
02406 | .72118 
52410} .72121 

6h 12m 93° W 

.| Nat. Hav.} Log. Hav. 

6h 13m 93° 15/ 

232617 | 9.72292 
52620} .72295 
52624] .72298 
052628} .72301 

6h 14m 93° 38Y 

.| Nat. Hav.} Log. Hav.| Nat. Hav.} Log. Hav. 

52835 9.72471 
72474 
«72476 
72479 | 63063 

9.71763 
-71766 
71769 
71772 

232196 | 9.71944 
052199 | - .71947 
252203} .71950 
52206} .71953 

52413 | 9.72124 
oD2417 | .72127 
2421} .72130 
52424) .72133 

232631 | 9.72304 
252635 | .72307 
232639 | .72310 
52642} .72313 52860 

9.72482 | .53067 | 56 
-72485 | 63071 
-72488 | 53074 
-72491 | 53078 

9.71775 
71778 
71781 
71784 

52210 | 9.71956 
e224} .71959 
od2217 | .71962 
2221} .71965 

052428 | 9.72136 
2432] .72139 
52435 | .72142 
52439 | .72145 

252646 | 9.72316 
252649 | .72319 
252653 | .72322 
52657 4.72325 

2864 
02867 
2801 
52875 

9.72494 | .53081 | 52. 
.72497 | 53085 
-72500 | .53089 
-72503 | 83092 

9.71787 
«71791 
71794 
71797 

od2220 | 9.71968 
oee28 .71971 
2202 | .71974 
2200 | .71977 

02442 | 9.72148 
02446 | .72151 
052450) .72154 
252403 | .72157 

52660 | 9.72328 
052664) .72331 
252668 | 72334 
2671} 72337 

252878 
52882 
52885 
52889 

9.72506 | .53096| 48 
72509 | .63100 
.72512 | 53108 
72515 |_ 53107 

9.71800 
71803 
71806 
71809 

252289 | 9.71980 
252243 |7 .71983 
52246 | .71986 
32200} .71989 

02457 | 9.72160 
d2461} .72163 
2464) .72166 
52468 | .72169 

252675 | 9.72340 
052679 | .72343 
252682 1.72346 
252686 | .72349 

252893 
252896 
92900 
52904 

9.72518 | .53110 
.72521 | 63114 
72524 | 53118 
72527 | 3121 

9.71812 
-71815 
-71818 
71821 

od2204 | 9 71992 
02208 | .71995 
252261} .71998 
02264} .72001 

od 2472 | 9.72172 
02475 | .72175 
ed2479 | .72178 
252482} .72181 

252689 | 9.72352 
232693 | .72354 
252697 | £72357 
-52700} .72360 

52907 
2911 
22915 
52918 

9.72530 | .58125 
-72533 | 63129 
72536 | 53132 
72539 | .53136 

9.71824 
71827 
71830 
-71833 

232268 | 9.72004 
oo22d2 | .72007 
252275 | .72010 
202209 | .72013 

52486 | 9.72184 
252490} .72187 
252493 | .72190 
od2497 | .72193 

252704 | 9.72363 
252708 | 72366 
2711} .72369 
2715} .72372 

oD 2922 
52925 
232929 
52933 

9.72542 | 53140 
.72545 | .od143 
72548 | 63147 
-72551 | 68150 

9.71836 
-71839 
-71842 
71845 

22283 | 9.72016 
52286 | .72019 
032290] .72022 
52294] .72025 

52501 | 9.72196 
232004} .72199 
252008 | .72202 
od2011 | .72205 

252718 } 9.72375 
2722 | .72378 
02726) .72381 
52729 | .72384 

032936 
52940 
2944 
52947 

9.72554 | 53154 
.72587 | 88158 
-72560 | .d3161 
.72563 | 58165 

9.71848 
71851 
71854 
71857 

02297 | 9.72028 
52301} .72031 
032304 .72034 
252308 | .72037 

032015 | 9.72208 
52019} .72211 
odezoee | .72214 
52526 | .72217 

052738 | 9.72387 
252737 | .72390 
52740} .72393 
52744] 72396 

9.71860 
-71863 
71866 
-71869 

2312 | 9.72040 
d2015 4 .72043 
52319} .72046 
odza20 | .72049 

292030 | 9.72220 
020001 «72223 
o2037 | .72226 
od2041 | £72229 

252748 } 9.72399 
52751 | .72402 
52759 | 72405 
-52758 | .72408 

9.72565 | .53169 
.72568 | .da172 
72571 | 53176 
72574 | 63179 | 

9.71872 
-71875 
71878 
-71881 

202826 | 9.72052 
052330} .72055 
d2a04t .72058 
-b230¢ 72061 

02544 | 9.72232 
232048 | 72235 
02001} .72238 
52050 | .72241 

052762 | 9.72411 
52766} .72414 
52769) 72417 
2773} .72420 

9.72577 | .53183 }. 
72580 | 63187 
-72583 | 53190 
72586 |_ 53194 

9.72589 | 53198 
72592 | .d3d201 
-72595 | 58205 
-72598 | 53208 

9.71884 
71887 
-71890 
71893 

9.72064 
-72067 
-72070 
-72073 

2d2009 | 9.72244 
oD2062 | .72247 
52066} .72250 
052570} .72253 

252776 | 9.72423 
52780} .72426 
d2784] .72429 
052787 | .72432 

252994 
252998 
53002 
53005 

9.71896 
-71899 
71902 
71905 

9.72076 
72079 
72082 
-72085 

252578 | 9.72256 
ob2077 | «72259 
052580} .72262 
52584} .72265 

oD 2791 | 9.72435 
052795 | .72438 
oD2798} «72441 
52802} .72444 

53009 
53013 
53016 
28020 

9.71908 
71911 
71914 
71917 

252570 | 9.72088 
052373} .72091 
ob2077 | .72094 
52381} .72097 

oD 2088 | 9.72268 
ob2091} .72271 
252595 | .72274 
232099 | .72277 

252806 | 9.72447 
252809 | 72450 
052813} .72453 
52816} .72456 

53023 
53027 
3031 
53034 

9.72601 
72604 
-72607 
72610 

"9.72613 | "72 
-72616 
-72619 
-72622 

9.72625 
72628 
72631 
-72634 

9.71920 
71923, 
-71926 
-71929 

52384 | 9.72100 
252888 | .72103 
52392} .72106 
252395 | .72109 

252602 | 9.72280 
52606} .72283 
od2610} .72286 
52613 | .72289 

252820 } 9.72459 
252824} .72462 
232827} .72465 
oDb2831} .72468 

53038 
53042 
53045 
53049 

9.72637 
-72640 
72642 
72645 

9.71932 

17h 49m 

52399 | 9.72112 

17h 48m 

2617 | 9.72292 

17h 47m 

252839 | 9.72471 23052 

17h 46m 

9.72648 | .53270 

17h 45m 
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Haversines. 

6h 15m 93° 45’ | 6h 16m 94° 0 | 6h 17m 94°15’ | 6h 13m 94° 30/ | Gh 19m 94° 45 
Log. Hav.| Nat. Hav.j Log. Hav.| Nat. Hav.JLog. Hav. |Nat. Hav. |Log. Hav. |Nat. Hay. |Log. Hav. |Nat. Hav, 

9.72648 | 53270) 9.72825 | .58488] 9.73002] .53705] 9.73177 | .53923] 9.73352 | 54140 
-72651 | dd274] .72828| .538491] .73005| 53709 053927] .73355| 64144 
.72654| .dd277] .72831| .53495] .73008] 58713 253930) .73358| 64148 f 
.72657 |_ O3d281L] .72834 | 53499] .73011| .58716 53934} .73361 | 64151 

VY | 9.72660} .53285 | 9.72837 | .58502] 9.73014 | 58720] 9.73189 | .53937 | 9.73364 | 54155 
-72663 | 2538288] .72840| .53506} .73016| .53724] .73192] 53941} .73367| 54159 
-72666 | 53292] .72843 | 58510} .73019| .53727] .73195| .58945] .73370| 54162 
-72669 | .53296} .72846 | .63513} .73022| 53731] .73198| .53948} .73373 |_ 54166 

2 | 9.72672 | . 68299 | 9.72849 9.73025 | 58734] 9.73201 | .58952 9.73375 | 54169 
| .72675| 33303} .72852 -73028 | 93738] .73204|] 58956] .73378| 54173 

-72678 | 63306] .72855 .73031 | 83742] .73207| 538959} .73381 | 54177 | 
-72681 |_ 53310} .72858 -73084 | 53745] .73209| 53963} .73384 | .64180 

9.72684 | .53314 | 9.72861. 9.73037 | 53749 | 9.73212 | .538966 | 9.73387 | .54184 
72687 | 83317} .72864 73040 | .53753] .73215] 538970] .73390} 54188 
-72690 | 63321] .72867° -73043 | 53756] .73218| 589974] .73393} 54191 
72693 |_.53825 | .72870 -73046 |_ 53760} .73221| 58977] .73396 |_ 54195 

1 9.72696 9.72873 9.73049 | .58763 1 9.73224 | .53981 | 9.73399 | .54198 | 
y 72699 72876 -73052 | 53467} .73227| 53985] .73402| 54202 

72702 72878 -73055 | d38¢71f .73230] 53988} .73404| 54206 
72705 - 72881 73057 |_ 53774} .73233 | .53992] .73407 |_ .54209 

9.72708 9.72884 9.73060 | 53778 | 9.73236 | .53995] 9.73410 | .54218 
-72710 12887 73063 | 53782] .73239| 53999} .73413| 54217 
72713 72890 73066 | 53785} .73242| .54003] .73416| .54220 
72716 -12893 73069 |_ 53789} .73244 | .54006] .73419 |_ 54224 | 

9.72719 9.72896 9.73072 | 53792 | 9.73247 | 54010] 9.73422 | 54227 | 
12722 72899 -73075 | 53796] .73250| 54014) .73425) .54231 
12725 72902 -75078 | 33800) .73253} 54017] .73428| 54285 
12728 -72905 -73081 | _ 53803} .73256 | 54021} .73431 | 54258 

9.72731 9.72908 9.73084 | 53807 | 9.73259 9.73433 
12734 72911 -73087 | 53811} .73262 
12737 | . ' 72914 -73090 | 03814} .73265 
12740 12917 253818 | .73268 

9.72743 9.72920 9.73096 | 53821 | 9.73271 
«12746 72923 -73098 | 888251 .73274 

_ 12749 72926 -73101 | 58829} .73277 
72752 | _.53397 | .72928 -73104 | .58832]  .73280 

9.72755 | 88401 } 9.72931 9.73107 | 538386 | 9.73282 
12758} 93404 .72934 -73110} 58840} .73285 
12761} 88408} .72937 -73113 | 58843} .73288 6 f 
712764 | 584124 .72940 -73116 |_ 58847} .73291 | 54064). 54282 

9.72767 | .58415 | 9.72943 9.73119 | .53850 | 9.73294 | .54068 } 9. 254285 
12770 | 53419} .72946 73122 | 3854) .73297] 54072] . 004289 
«12772 | 08423} .72949 73125 | 53858] .73300] 54075 254293 
72775 |_ 584269 .72952 73128 |_ 53861} .73303 | 54079 54296 | 

9.72778 | 53480 | 9.72955 9.73131 | .58865 | 9.73306 | .54082 | 9.73480 | 54300 
12781 | 8384383] .72958 73134 | 53869} .73309| 54086} .73483| .54303 
-72784 | .dd437 9 .72961 73136 | 83872] .73311] 54090] .73486] .54307 | 
12787 | _ 03441} .72964| .538658) .73139| .53876] 73314] .54093] .73489 | .54311 | 

9.72790 9.72967 | .53662 | 9.73142 | .53879] 9.73317 | 54097 043514 | 
12793 .72970| 98666} .73145| .58883} .73320] .54101 04318 
72796 .72972 | 03669} .73148| 58887} .73323|] 54104 34322 | 
72799 -72975 | 08673} .73151 | .58890} .73326| 54108 204325 

9.72802 9.72978 | 53676 } 9.73154 | 53894) 9.73329 | .54111 9.73503 | .54329 
-72805 72981 | 93680] .73157| .d3898} .73332| .54115} .73506} 54332 
.12808 72984 | 53684} .73160| 53901} .73335| 54119} .73509| .54336 
72811 72987 | - 838687 | .73163 | .58905] 73338 | 540229 .738512} .54840 | 

9.72814 9.72990 | .88691 } 9.73166 | .53908 | 9.73341 | 1541265 9.73515 | 54343 
12817 -72993 | .53695} .73169}] 538912} .73343| 54130} .78517| .54347 | 
72820 72996 | 53698} .73172| .53916} .73346| .54183] .73520| 54351] 
72823 -72999 | 53702} .73174) .53919} 73349] 54137) .73523| 54854 

9.72825 | .58488 | 9.73002 | 53705 | 9.73177 | .53923 9.73352 | 54140} 9.73526 | .54358 | 

17h 44m 17h 43m 17h 42m 17h 41m L7h 40m 

_s 

2 SF 

RSP [rag |ewnd] a Ne 
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6h 20M 95° WY =f 6h 21M 95° 15’ | 6h 22m 95° 30’ 6h 23m 95° 45/ 6h 24m 96° 0 

\Log. Hav. |Nat. Hav.) Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav. Log. Hav.| Nat. Hav. Log. Hav.| Nat. Hav, 

9.73526 | .54358 9.73699 | .54575 | 9.73872] .54792]9.74044| .550091 9.74215 | .55226 
| 73529] 543614) .73702| .54579] .73875| .54796) .74047| .55013] .74218| .55230 

173532 | .543651 .73705| 545824 .73878| .54800} .74049| .55017} .74220| .55234 
| .73535 | 54369] .73708 | .54586], .73881| .54803} .74052 | .55020] .74223| .55237 

64372 | 9.73711 | .64590 | 9.73883 | .54807 1 9.74055 | .6602419.74226 | .o5244 
54376) .73714| .54593] .73886| .54810] .74058| .55028] .74229| .55245 
54380 .73717| .54597| .73889| .54814] .74061| .550314 .74232| .55248 
54383 | .73720| .54600} .73892| .54818] .74064| .55035) .74235| .55252 

9.73549 | .54387 | 9.73722 | 54604 | 9.73895 | .54821 | 9.74067 | .55038 | 9.74237 | .65255 
) 73552 | 54390] .73725| .54608) .73898| .54825] .74069| .550421 .74240| .55259 
| .73555| 54394) .73728| .54611] .73901| .54828] .74072| .550464 .74243| .55263 

73558 | 54398) .73731| .64615]) .73903| .54832] .74075| .55049] .74246| .55266 
19.73561 | .54401 | 9.73734 | .54619 | 9.73906.| .548861 9.74078 | .55053 | 9.74249 | .55270 
) 73564] 254405) .73737| .54622) .73909| .54839] .74081| .55056] .74252) .55273 

73567 | .5644091 .73740| .646261 .73912| .54843| 74084] 55060] .74254| .55277 
73570 | .64412| .73743| .64629] .73915| .54847] .74087] .55064] .74257] .55281 

19.73572 | .54416 | 9.73746 | .64633 | 9.73918 | .54850| 9.74089 | .55067 | 355284 
“73575 | 054419} .73748] .54637] .73921| .54854] .74092| .55071 55288 
‘73578 | .54423| .73751| .54640| .73924| .54857] .74095 | .55075 55292 
“73581 | .54427 | .73754} .54644} .73926| .54861] .74098| .55078 55295 

9.73584 | .54430 | 9.73757 | .64647 | 9.73929 | .54865] 9.74101 | .55082 355299 
73587 | .544341 .73760| .54651] .73932| .54868} .74104| .55085 55302 
:73590 | .54437} .73763| .54655| .73935| .54872] 74106] .55089 55306 
"73593 | .54441] .73766| .54658] .73938| .54876} .74109| .55093 .55310 

|9.73596 | .54445| 9.73769 | .54662| 9.73941 | .64879| 9.74112 | .55096 
| 73598] .564448] .73771| .54666] .73944| .548831 .74115| .55100 

‘73601 | .54452] .73774| .54669] .73946| .54886| .74118| .55103 
.73604 | .54456| .73777| .54673 | .73949 |_.54890] .74121| .55107 | 

9.73607 | .54459 | 9.73780 | .54676 9.73952 | .54894| 9.74124 
.73610 | .54463] .73783| .54680} .73955| .54897) .74126 

| .73613| .54466] .73786| .54684| .73958| 54901] .74129 
) .73616| .54470) .73789| .54687] .73961| .54904] 74132 
1 9.73619 | .64474) 9.73792 | .64691 |) 9.73964 | .64908 | 9.74135 

173622 | .54477]| .73794| .54695] .73967| .54912] .74138 
(73624 | .54481) .73797| .54698] .73969| .54915} .74141 | 
(73627 | .64485) .73800| .54702) .73972| .54919] .74144| .55136 

9.73630 | .54488 | 9.73803 | .54705| 9.73975 | .54923| 9.74146 | .55140 | 9.74317 
“73633 | .54492| .73806| .54709] .73978| .54926] .74149| .55143] .74320 
'73636 | .54495| .73809| .54713] .73981| .54930] .74152] 55147] .74323 

1.73639] .54499) .73812| .54716] .73984| .64933] .74155| .55150] .74325| .55367 
1 9.73642 | -64503] 9.73815 | .64720 | 9.73987 | .64937 | 9.74158 | .55154] 9.74328 | .55371 
| .73645 | 54506) .73817| .54724] .73989| .54941] .74161| .55158] .74331| .55375 

173648 | .645101 .73820| .54727] .73992| .54944] .74163| .55161] .74334| .55378 
73650 | .54514] .73823| .54731] .73995| .54948] .74166] .55165} .74337| .55382 

9.73653 | 54517 | 9.73826 | .64734) 9.73998 | .54952| 9.74169 | .55169 | 9.74340 | .55386 
(73656 | .64521) .73829| .54738] .74001| .54955] .74172| .55172] .74342| .55389 
"73659 | .54524) .73832] .54742] .74004| .54959] .74175| .55176] .74345] 55393 
-73662 | .54528) .73835] .54745] .74007] .54963] .74178| .55179] .74348| .55396 

9.73665 | .54532 | 9.73838 | .54749| 9.74009 | .54966] 9.74181 | .55183| 9.74351 | .55400 
.73668 | .545354 .73840| .54752) .74012| .54970] .74183] .55187) .74354| .55404 

50 .73671| 54539] .73843] .54756} .74015| .54973] .74186] .55190] .74357| .55407 
51__| .73674| 54542] .73846| .54760} .74018| .54977| .74189| 55194] .74359| .55411 

=F 137 [9.73676 | .54546 | 9.73849 | .6476319.74021 | .54980) 9.74192 | .65197) 9.74362 | .55414 
58 .73679 | .564550]) .73852| .54767]) .74024] 54984] .74195| .55201] .74365| .55418 
54 (73682 | .64553) .73855| .54771] .74027| .54988] .74198| 55205] .74368| .65422 
55 | .73685)| .64557] .73858| .54774] .74029| .54991) .74200] .55208] .74371| .55425 

+ If [9.73688 | .54561 | 9.73860 | .54778] 9.74052 | .64995 | 9.74203 | .55212|9.74374| .55429 
57 | .73691| .545641 .73863| .547981) .74035| .54999] .74206| .55216] .74376| .65433 
58 || .73694| .54568] .73866] 54785] .74038| 55002} .74209| .55219) .74379] .55436 
59 |) .73697| 64571) .73869| .54789) .74041| .55006} .74212| .55223) .74382] 55440 

+ 157 |9.73699 | .54575 | 9.73872 | .647921 9.74044 | .55009) 9.74215 | .552261 9.74385 | .55443 

+ 
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6h 30m 97° 30’ 

Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav. Log. Hav.| Nat. Hav.} Log. Hav 

56526 
56530 
56534 
-56537 

6h 31m 97° 45” 

9.75391 
75394 
-75396 
-75399 

06743 
256746 
56750 
56753 

TABLE 34. 
Haversines. 

6h 32m 98° 

| 9.75006 
75009 
75561 
75564 

56959 
56962 
56966 
-56969 

6h 33m 98° 15’ 

9.75720 
75723 
75726 
75729 

7175 
57178 
07182 
57185 

6h 84m 98° 3 

9.75884 
-75887 
-70889 
75892 

9.75236 
75239 
75242 
75244 

56541 
256544 
56548 | 
-56552 

9.75402 
75405 
75407 
-75410 

56757 
56761 | 
56764 | 
56768 

9.75567 
75570 
75572 
78075 

56973 
56977 
-56980 
56984 

9.75731 
715734 
15737 
75739 

57189 
57193 
57196 
57200 

9.75895 
-75898 
-75900 
-75903 

9.75247 
75250 
75253 
75256 

56555 
56559 
56562 
56566 | 

9.75413 
75416 
75418 
75421 

56791 
56775 | 
56779 | 
56782 | 

9.75578 
75581 
75583 
- 75086 

56987 
56991 
56994 
-56998 

9.75742 
75745 
15748 
75750 

07203 
57207 
0211 
7214 

9.75258 
75261 
75264 
75267 

56570 
56578 | 
36577 | 
56580 | 

} 9.75424 
15427 
75429 
75432 

36786 
56789 
56793 | 
256797 | 

9.75089 
75592 
«75594 
75597 

57002 
57005 
57009 
57012 | 

9.75269 
-75272 
75275 
75278 

56584 
56588 
56591 
236595 

1 9.75435 
75438 
75440 
75443 

56800 
56804 | 
256807 
56811 | 

9.75600 
-75603 
75605 
-75608 

57016 
57020 
54023 
57027 

| 9.75753 
15756 
«15759 
79761 

H 9.75764 
15767 
75770 
18772 

07218 
I221 
233225 
59229 

9.75906 
75908 
75911 
75914 

9.75917 
70919 
75922 
75925 

07434 
07437 
07441 
57444 

07232 
01230 
033209 
od¢243 

9.75927 
-75930 
75933 
-75936 

57448, 
oD 7452 
257455 
257459 

9.75280 
75283 
75286 
75289 

36598 
-56602 
-56606 
56609 

9.75446 
75449 
75452 
15464 

56815 
56818 | 
256822 | 
56825 

1 9.75611 
75614 
-75616 
-75619 

254031 
57034 
57038 
57041 

9.75775 
75778 
-75780 
15783 

0247 
234200 
od 4204 
53207 

9.75938 
75941 
«75944 
75947 

57462 | 40 
57466 
57470 
57473 

9.75291 
75294 
-78297 
75300 

56613 
06616 
56620 
36624 

9.75457 
75460 
-75463 
-75465 

256829 
56833 
56836 | 
56840 

| 9.75622 
75625 
75627 
-75630 

37045 
57049 f 
57052 
57056 

9.75786 
-75789 
75791 
15794 

09261 
54260 
57268 
DI272 

9.75949 
«75952 
75955 
759957 

7477 | 6 | 
233480 | 
oD 4484 
57488 

9.75303 
-75305 
75308 
75311 

56627 
56631 
56634 | 
56638 | 

9.75468 
75471 
15474 
75476 

06843 
256847 § 
56851 | 
56854 } 

} 9.75633 
75636 
75638 
75641 

57059 
57063 
57067 
57070 | 

9.75797 
-75800 
75802 
75805 

59275 
22439 
1288 
57286 

9.75960 
75963 
-75966 
-75968 

2374491 
257495 
257498 
234002 | 

9.75314 
75316 
75319 
75322 

56642 
56645 | 
56649 
56652 | 

| 9.75479 
15482 
75485 
15487 

56858 
56861 | 
256865 } 
56869 | 

9.75644 
75646 
75649 
75652 

01074 
57077 | 
57081 j 
57085 

# 9.75808 
-75810 
75813 
75816 

57290 
od d293 
04297 
57301 

9.75971 
15974 
75976 
75979 

231006 
24509 
odd013 | 2 
33516 

9.75325 
75327 
75330 
-75333 

36656 
6660 
56663 | 
56667 

| 9.75490 
75493 
75496 
75498 

236872 
056876 } 
236879 | 
6886 | 

} 9.70695 
75657 
-75660 
-75663 

-57088 
53092 
57095 | 
54099 

9.75819 
75821 
75824 
15827 

07304 
57308 
doll 
53315 

9.75982 
-70985 
-75987 
75990 

54520 
D524 | 
257527 | 
D753! | 

9.75336 
-75338 
75341 
75344. 

-56670 
oD6674 
36678 | 
56681 

9.75501 
-75504 
75507 
75509 

256887 
56890 
56894 
256897 | 

| 9.75666 
-75668 
75671 
75674 

57103 
-57106 | 
57110 
oD7114 | 

9.75830 
75832 
75835 
-75838 

57318 
od1a22 
007326 
057329 

9.75993 
75995 
75998 
76001 

~biDa4 | 
57538 fl 
57541 
57545 

9.75347 
75350 
75352 
75355 

36685 
-56689 } 
56692 } 
56696 

1 9.75512 
-75515 
-75518 
-75520 

56901 
56905 
56908 
56912 

9.75677 
75679 
75682 
75685 

07117 
57121 | 
57124 | 
57128 

| 9.75840 
75843 
-75846 
75849 

odided 
01307 
57340 
57344 

9.76004 
-76006 
76009 
76012 

37549 
231502 
57556 
57559 

9.75358 
75361 
-75363 
-75366 

56699 
56703 
256707 
-56710 

9.75523 
75526 
75529 
70531 

56915 
56919 
256923 
56926 

9.75688 
75690 
-75693 
75696 

oeldl 
57135 | 
57139 | 
142 

9.75851 
-78854 
75857 
75859 

7347 
57351 
257350 
57358 

9.76014 
-76017 
-76020 
76023 

57563 
207567 
57570 
DV574 

9.75369 
75372 
15374 
75377 

056714 
D677 
36721 
056725 

9.75534 
75037 
-75540 
75542 

56930 
256933 
56937 | 
56941 

9.75698 
75701 
75704 
15707 

037146 
237149 | 
07153 
057157 

| 9.75862 
75865 
75868 
75870 

57362 
257365 
57369 
57373 

9.76025 
-76028 
-76031 
-76033 

1577 
ob 7581 
oD 7585 
7588 

9.75380 
-75383 
-70385 
-75388 

256728 
56732 | 
56735 
56739 

9.75545 
75548 
-75550 
-75993 

56944 
d6948 | 
56951 
56955 

} 9.75709 
75712 
75715 
75718 

57160 
57164 | 
57167 
A171 

9.75873 
-75876 
75879 
75881 

57376 
57380 
57383 
57387 

9.76036 
76039 
-76041 
76044 

9.75391 56743 

17h 29m 

9.75556 56959 

17h 28m 

9.75720 oDW175 9.75884: 57390 

17h gym 17h 26m 

9.76047 

57592 
57595 
057599 
57603 
53606 

17h Q5m 

qjavarlaaaaloSes 



TABLE 34. [Page 335 

Haversines. 

6h 35m 98° 457 6h 86m 99° 0” 6h 87m 99° 15/ 6h 38m 99° 30’ 6h 39m 99° 45/ 

Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav.] Log. Hav.| Nat. Hav.j Log. Hay.) Nat. Hav.] Log. Hav.| Nat. Hav, 

9.76047 | .57606] 9.76209 | .57822 9.76371 | .58037] 9.76531 | .58252]9.76691| .68467 
-76050 | 87610] .76212] .57825} .76373| .58041} .76534| .58256] .76694| 58471 
-76052 | .57613] .76215| .57829} .76376| .58044} .76537) .58260] .76697| .58475 
-76055 | .57617} .76217| .57833} .76379 | .58048] .76539 | .58263] .76699| .58478 

9.76058 | .57621} 9.76220] .5783619.76381 | .58051] 9.76542 | .58267]9.76702| .68482 
.76060 | .a7624} .76223| .57840} .76384) .58055) .76545| .58270] .76705| 58485 
-76063 | .57628} .76225| .57843] .76387| .58059] .76547| .582744 .76707| 58489 
-76066 | .57631} .76228) .57847} .76389 | .58062] .76550 | .58277] .76710| .58493 

9.76069 | .57635 ] 9.76231 | .57850} 9.76392 | .58066} 9.76553 | .582811 9.76713] .58496 
-76071| 57639] .76233| .57854} .76395| .58069} .76555| .58285] .76715| 58500 
-76074 | .57642] .76236| .57858} .76397| .58073] .76558 | .58288] .76718| .58503 
-76077 | .57646} .76239| .57861} .76400| .58077} .76561 |) .58292] .76721| .58507 

9.76079 | .57649} 9.76241 | .57865] 9.76403 | .58080] 9.76563 | .58295] 9.76723 | .58510 
.76082 | .57653] .76244| .57868} .76405| .58084] .76566| .58299} .76726| .58514 
-76085 | .67656} .76247| .57872} .76408| .58087] .76569| .58303} .76729| .58518 
-76088 | _ .57660] .76250| .57876} .76411| 58091} .76571| .58306] .76731|_ .58521 

9.76090 | .57664] 9.76252 | .57879} 9.76414 | .58095] 9.76574 | .58310] 9.76734 | .58525 
-76093 | .57667] .76255| .57883] .76416| 58098} .76577| .58315] .76737| .58528 
.76096 | .d7671) .76258| .57886] .76419| .58102} .76579| .58317] .76739| .58532 
-76098 | .57675 | .76260| 57890} .76422 | .58105} .76582 | .58321} .76742| .58536 

9.76101 | 57678} 9.76263 | .57894] 9.76424 | .58109] 9.76585 | .58324] 9.76745 | .58539 
-76104| .57682]} .76266| .57897] .76427| .58112} .76587| .583828] .76747| .58543 
-76106 | 57685} .76268|) .57901] .76430| 58116} .76590} .58331} .76750| .58546 
-76109 | .57689} .76271| 57904) .76432 | .58120] .76593 | .58335] .76753 | 58550 

9.76112 | 87692] 9.76274 | .57908] 9.76435 | .58123) 9.76595 | .58338} 9.76755 | .58553 
-76115 | .57696]} .76276| .57911} .76438| 58127] .76598) 58842] .76758| .58557 
-76117 | .57700} .76279| 57915] .76440| .58130} .76601| .58346] .76761| .58561 
-76120 | .53703] .76282| .57919} .76443| .58134} .76603 | 58849] .76763| .58564 

9.76123 | .57707} 9.76285 | .57922] 9.76446 | .58138) 9.76606 | .58353] 9.76766 | .58568 
-76125| .57710] .76287| .57926} .76448| .58141} .76609| .58356] .76769| .58571 
-76128 | .57714] .76290] .57929} .76451| .58145} .76611| .58360) .76771] .58575 
-761381 | 57718} .76293| .57933] .76454| 58148] .76614| .58364} .76774| 58579 

9.76134 | .57721) 9.76296] .57937} 9.76456 | .58152} 9.76617 | .58367] 9.76777 | .58582 
.76136 | .897725] .76298) .57940] .76459| .58156] .76619| 58371} .76779| .58586 
-76139 | 87728] .76301| .57944) 1.76462] .58159] .76622] .68374]) .7€782| .58589 
-76142 |_ .57732 | .76303 | .57947 | .76464| .58163] .76625| .58378} .76784| .58593 

9.76144 | .57736] 9.76306 | .57951] 9.76467 | .58166 | 9.76627 | .58381] 9.76787 | .58596 
-76147 | .53739] .76309| .57955] .76470| .58170} .76630] .58385}) .76790| .58600 
-76150| .87743] .76311] .57958] .76473| 58173] .76633| .58389] .76792| .58604 
-76152 | _ .67746 | .76314| 57962) .76475| 58177] .76635 |) .68392) .76795| .68607 

9.76155 | .57750] 9.76317 | .57965) 9.76478 | .58181 9.76638 | .58896] 9.76798 | 58611 
-76158 | .57753] .76320| .57969] .76481| .58184] .76641| .58399} .76800| .58614 
-76161 | .577571 .76322| 579734 .76483| .581881 .76643} .58403! 76803] .58618 
.76163 | 57761} .76325| .57976) .76486| .58191} .76646| .58407} .76806| .58622 

9.76166 | 57764] 9.76328 | .57980) 9.76489 | .5819519.76649 | .58410} 9.76808 | .58625 
.76169 | .57768} .76330| 57983] .76491|) .58199} .76651) .58414] 176811] .58629 
-76171| .B7771) .76333| .57987] .76494| 58202] .76654| .58417} .76814| .58682 
-76174 | .57775 | .76336 | .57990} .76497| .58206] .76657| .58421} .76816| 58686 

9.76177 | .57779 | 9.76338 | .579949.76499 | .58209] 9.76659 | .58424)9.76819 | .58639 
-76179 | .57782} .76341| .57998} .76502| .58213] .76662| .58428) .76822| .58643 
-76182 | .57786] .76344| 58001} .76505| .58217] .76665| .584382] .76824] .58647 
-76185 | .57789} .76346 | .58005] .76507| .58220} .76667 | .58485 4 .76827 | .58650 

9.76188 | .57793} 9.76349 | .58008] 9.76510] .58224] 9.76670 | 58439] 9.76830) .58654 
-76190| .57797] .76352 | .58012] .76513| .58227) .76673| .584424 76832] .58657 
-76193 | .57800} .76354| 58016} .76515| .58231) .76675| .58446]) .76835] .58661 
-76196 | .57804] .76357 | 58019} .76518| .58234] .76678| .58450] .76838| .58665 

9.76198 | .57807} 9.76360] .58023] 9.76521] .58238]9.76681| .5845349.76840| .58668 
-76201| .57841} .76363|) .58026} .76523] .58242] .76683| .58457] .76843| .58671 
-76204| .57815} .76365| .58030] .76526|] .58245]) .76686| 58460} .76845| .58675 
.76206 | 57818} .76368| .58034} .76529| .58249) .76689| 58464] .76848| .58679 

9.76209 | .57822] 9.76371] .58037]) 9.76531 | .5825219.76691 | .58467 9.76851 | .58682 

17h 24m 17h 23m 17h 2am 17h 21m 17h 20m 



Page 336] TABLE 34. 
Haversines. 

6h 40m 100° 0” 6h 41m 100° 15’ | 62 42m 100° 30’ | 6h 43m 100° 45’ 6h 44m 101° 0” 

Log. Hav.) Nat. Hav.} Log. Hav.| Nat. Hav.] Log. Hav.| Nat. Hav.] Log. Hav.| Nat. Hav.] Log. Hav.| Nat. Hav, 

9.76851 | .58682| 9.77009 | .58897 1 9.77167 | .59112] 9.77325| .59326]9.77481| .59540 
.76853 | 68686] .77012| .58901] .77170| .59115} .77327| .59330] .77484] .59544 
.76856 | 58690} .77015| .58904] .77173| .59119} .77330| .59333| .77486| .59548 
.76859 | .58693} .77017| .58908] .77175| .59122| .77333| .593374 .77489 | .59551 

9.76861 | .58697 | 9.77020 | .58911} 9.77178 | .59126) 9.77335 | .69340] 9.77492 | .59555 
.76864| .58700] .77023| .58915) .77181| .59130| .77338| .59344] .77494| .59558 
.76867'| .58704] .77025| .58919} .77183| .59133] .77340| .59348| .77497| .59562 
-76869 | .58707} .77028 | .58922] .77186| .59137] .77343| .59351 | .77499 | .59565 

9.76872 | .58711| 9.77031 | .58926] 9.77188 | .59140| 9.77346 | .69355 | 9.77502 | .59569 
76875 | .58714] .77033| .58929] .77191| .59144] .77348| .59358] .77505| .59573 
.76877 | .58718] .77036| .58933] .77194| .59148] .77351| .59362] .77507| .59576 
.76880 | _.58722] .77038| .58937f .77196| .59151] .77353| .59365} .77510|_.59580 

9.76883 | .58725| 9.77041 | .58940/ 9.77199 | .59155| 9.77356 | .69369| 9.77512 | .59583 
.76885 | .58729] .77044| .58944) 177202) .59158] .77359| .59373} .77515| 59587 
.76888 | .58733} .77046| .58947| .77204| .59162} .77361| .59376] .77518] .59590 
.76891 | .68736] .77049| .58951)) .77207| .59165} .77364| .59380] .77520| .59594 

9.76893 | .58740| 9.77052 | .58954] 9.77209 | .591691 9.77366 | .59383| 9.77523 | .59598 
.76896 | .58743] .77054| .589584 .77212| 59173] .77369| .59387]| .77525| .59601 
.76898 | 58747] .77057| .58962) .77215| .59176| .77372| .59391| .77528| .59605 
.76901| .58750} .77060| 58965) .77217| .59180] .77374| .59394] .77531| .59608 

9.76904 | .58754 | 9.77062 | .58969} 9.77220 | .59183] 9.77377 | .59398| 9.77533 | .59612 
.76906| .58758| .77065| .58972) .77223| .59187] .77380| .59401] .77536| 59615 
.76909 | 58761} .77067| 58976) .77225| .59190| .77382| .594051 .77538| .59619 
.76912 | _.58765} .77070| .58979} .77228| .59194) .77385| .59408| .77541| .59623 

9.76914 | .58768 | 9.77073 | .58983} 9.77230| .5919819.77387| .59412| 9.77544| .59626 
.76917| .58772] .77075| .58987| .77233| .59201] .77390| .59416] .77546| .59630 
.76920 | .58776] .77078| .58990) .77236| .59205] .77393| .59419] .77549| .59633 
.76922 | 58779] .77081| .58994| .77238| .59208] .77395| .59423) .77551| .59637 | 

9.76925 | .58783} 9.77083 | .58997| 9.77241 | .59212 (9.77398 | .59426]9.77554| .69640 
.76928 | .587864 .77086| .59001| .77243| .59215] .77400| .59430) .77557| .59644 
.76930 | .58790} .77089| .59005} .77246| 59219} .77403| .59433| .77559| .59648 
.76933 | _.58793] .77091| 59008] .77249| .59223] .77406| .59437) .77562| .59651 

9.76936 | .68797 | 9.77094 | .59012] 9.77251 | 59226] 9.77408 | .59440| 9.77564 | .59655 
.76938 | .68801} .77096| .59015) .77254| 59230] .77411| .59444| .77567| .59658 
.76941 | .58804] .77099| .59019| .77257| .59233] .77413| .59448| .77570| .59662 
.76943 |_.58808} .77102| .59022) .77259| .59237] .77416| .59451| .77572| .59665 

9.76946 | .58811| 9.77104 | .59026 | 9.77262 | 592401 9.77419 | .59455| 9.77575 | .59669 
.76949 | .58815] .77107| .59030} .77264| .59244] .77421| .59458] .77577| .59672 
.76951| .58818] .77110| .59033) .77267| .59248] .77424| .59462} .77580| .59676 
.76954 | .68822] .77112| .59037] .77270| .59251] .77427| .59465| .77583| .59680 

9.76957 | .58826| 9.77115 | .59040] 9.77272 | .69255| 9.77429 | .59469 | 9.77585 | .59683 
.76959 | 58829} .77117| 59044) .77275| .59258) .77432| .59473| .77588| .59687 
.76962| .588331 .77120| .59047| .77278| .59262| .77434| .59476] .77590| 59690 

| .76965 | 58836) .77123| .59051| .77280| .59265| .77437| .59480] .77593] .59694 
9.76967 | .58840 | 9.77125 | .59055 | 9.77283 | .69269 | 9.77440 | .59483]9.77596| .59697 
.76970| .58843] .77128| .59058] .77285| 59273) .77442| .59487] .77598| .59701 
.76972 | .58847] .77131| .59062] .77288| .59276] .77445| .59490] .77601| .59705 
.76975 | .58851} .77133| .59065) .77291| .59280} .77447| .59494] .77603| .59708 | 

9.76978 | .58854| 9.77136 | .59069 | 9.77293 | .69283 | 9.77450 | .59498| 9.77606 | .59712 
.76980 | .58858} .77139| .59072} .77296| .59287| .77453| .59501] .77609| .59715 
.76983 | 68861} .77141| .59076) .77298| .59290] .77455| .59505] .77611| .59719 
.76986 | .588654 .77144| .59080| .77301| .59294] .77458| .59508| .77614| .59722 

9.76988 | .58869 | 9.77146 | .59083 | 9.77304 | .59298| 9.77460 | .59512| 9.77616 | .59726 
.76991| .58872] .77149| .59087} .77306| .59301] .77463| .59515| .77619| .59730 
.76994| .58876] .77152] 59090] .77309| .59305} .77466| .59519] .77622| .59733 
.76996 | .68879} .77154| .59094| .77312| .59308] .77468| .59523] .77624| .59737 

9.76999 | .58883 | 9.77157 | .69097} 9.77314 | .59312| 9.77471 | .59526 | 9.77627 | 59740 
.77002| .58886} .77160| .59101| .77317| .59315] .77473| 59530] .77629) .59744 
.77004| .58890] .77162| .59105| .77319| .59319] .77476| .59533] .77632| .59747 
.77007 |_.58894] .77165| .59108| .77322| .69323] .77479| .59537! .77634| .59751 

9.77009 | .58897 | 9.77167 | .69112 | 9.77325 | .59826|9.77481| .59540] 9.77637 | .69756 a|atarlnagolost 

17h 19m yyhigm | g7h 7m 17h 16m 17h 15m 



TABLE 34. [Page 337 
Haversines. 

6h 45m 191° 15’ | 6h 46m 101° 30’ | Gh 47m 101° 45/ | 6h 48m 102° 0” 6h 49m 102° 15” 

Log. Hay.) Nat. Hav.} Log. Hav.| Nat. Hav. Log. Hay.| Nat. Hav.j Log. Hav.) Nat. Hav.} Log. Hav.| Nat. Hav, 

9.77637 | .59755|9.77792 | .59968 | 9.77947 | .60182] 9.78101 | .60396] 9.78254 | .60609 
"77640 | .59758} .77795| .59972| .77949| .60185]| .78103| .60399] .78256| .60612 
"77642 | .59762] .77797| .59976] .77952| 60189] .78106| .60403] .78259| .60616 
"77645 | .59765} .77800| .59979| .77954| 60193] .78108| .60406] .78261| 60620 

9.77647 | .69769 | 9.77803 | .69983| 9.77957 | .601964 9.78111 | .60410) 9.78264 | .60623 
‘77650 | .69772| .77805| .59986] .77960| .60200] .78113| .60414] .78266| .60627 
"77653 | 597764 .77808| .59990] .77962| .60203] .78116| .60417] .78269| .60630 
77655 | .59779} .77810| .59993| .77965| .60207] .78118| .60420} .78271| .60634 

9.77658 | .69783 9.77813 | .59997 | 9.77967 | .60211] 9.78121 | 60424] 9.78274 | .60637 
°77660| .59787| .77815| .60000| .77970| .60214] .78124| .60428) .78277| .60641 
77663 | .59790| .77818| .60004} .77972| .60218] .78126| .60431] .78279| .G0644 
77666 | .59794] .77821| .60008| .77975| .60221) .78129| .60435} .78282| .60648 

9.77668 | «59797 | 9.77823 | 60011] 9.77978 | .60225 |) 9.78131 | .60438 | 9.78284 | .60652 
‘77671| .59801} .77826| .60015} .77980| .60228| .78134| .60442] .78287| .60655 
77673 | .59804] .77828| .60018| .77983| .60232] .78136| .60445} .78289| .60659 
"77676 59808} .77831| .60022| .77985| .60235) .78139| .60449} .78292| .60662 

9.77679 | 59812 | 9.77834 | .60025} 9.77988} .60239| 9.78141 | .60452| 9.78294 | .60666 
‘77681 | .59815| .77836| .60029]| .77990| .60243] .78144| .60456| .78297) .60669 
77684} .59819| .77839! .60033} .77993| .60246} .78147| .60460} .78299| .60673 
'77686 | .59822| .77841| .60036] .77996| .60250] .78149| .60463} .78302| .60676 

9.77689 | .59826 § 9.77844 | .60040] 9.77998 | .60253] 9.78152 | .60467 | 9.78305 | .60680 
‘77691 | .59829] .77846| .60043} .78001| .60257] .78154| .60470} .78307| .60684 
'77694| 59833} .77849| .60047| .78003| .60260] .78157| .60474} .78310| .60687 
‘77697 | .59837| .77852| .60050| .78006| .602644 .78159| .60477] .78312| .60691 

9.77699 | .59840| 9.77854 | .60054] 9.78008 | .60268] 9.78162 | .60481| 9.78315 | .60694 
‘77702 | .59844] .77857| .60057| .78011| .60271) .78164| .60484} .78317| .60698 
‘77704 59847] .77859| .60061| .78013| .60275} .78167| .60488} .78320| .60701 
‘77707 | .598511 .77862| .60065| .78016| .60278] .78170| .60492] .78322| .60705 

9.77710 | .59854| 9.77864 | .60068| 9.78019 | .60282] 9.78172 | .60495] 9.78325 | .60708 
‘77712 | .59858| .77867| .60072| .78021| .60285} .78175| .60499} .78327| .60712 
‘77715 | .59861| .77870| .60075| .78024| .60289] .78177| .60502] .78330| .60715 
‘77717 | .59865| .77872| .60079| .78026| .60292] .78180| .60506] .78332| .60719 

9.77720 | .59869 | 9.77875 | .60082} 9.78029 | .60296| 9.78182 | .60509| 9.78335 | .60723 
77723 | .59872| .77877| .60086] .78031| .60300} .78185| .60513| .78338| .60726 
‘77725 | .59876| .77880| .60090| .78034| .60303] .78187| .60516} .78340| .60730 
‘77728 | .59879| .77882| .60093] .78037| .60307] .78190| .60520| .78343| .60733 

9.77730 | 59883 | 9.77885 | .60097 | 9.78039 | .60310| 9.78192 | .60524| 9.78345 | .60737 
‘77733 | .59886] .77888| .60100] .78042| .60314] .78195| .60527] .78348| .60740 
“77735 | 59890] .77890| .60104] .78044| .60317] .78198| .60531] .78350| .60744 
"77738 | .59894| .77893| .60107| .78047| .60321] .78200| .60534] .78353| 60747 

9.77741 | .59897 | 9.77895 | .60111 | 9.78049 | .60324| 9.78203 | .60538| 9.78355 | .60751 
‘77743 | .59901] .77898| .60114] .78052| .60328| .78205| .60541| .78358| .60755 
‘77746 | .59904} .77900| .60118| .78054| .60332] .78208| .60545] .78360| .60758 
‘77748 | .59908| .77903| .60122| .78057| .60335] .78210| .60548] .78363| .60762 

9.77751 | .59911| 9.77906 | .60125 | 9.78060 | .60339) 9.78213 | .60552]9.78365| .60765 
‘77754| .59915| .77908| .60129] .78062| .60342] .78215| .60556] .78368| .60769 
‘77756 | .59919} .77911| .60132) .78065| .60346) .78218| .60559| .78371| .60772 
77759 | .59922| .77913 | .60136| .78067| .60349] .78221| .60563} .78373| .60776 

9.77761 | .59926| 9.77916 | .60139| 9.78070 | .60353 | 9.78223 | .60566| 9.78376 | .60779 
‘77764| .59929| .77918| .60143} .78072| .60356) .78226| .60570} .78378| .60783 
‘77766 | .59933| .77921| .60146| .78075| .60360] .78228| .60573] .78381| .60786 
77769 | .59936| .77924| .60150| .78077| .60364] .78231| .60577]) .78383| .60790 

9.77772 | 59940 | 9.77926 | .60154| 9.78080 | .60367 | 9.78233 | .60580| 9.78386 | .60794 
‘77774 59943] .77929| .60157| .78083| .60371] .78236| .60584] .78388] .60797 
‘T7777 | .59947] .77931| .60161] .78085| .60374] .78238| .60588] .78391| .60801 
‘77779 | .59951] .77934| ..60164| .78088| 60378] .78241| 60591] .78393 | .60804 

9.77782 | .59954 | 9.77936 | .60168 | 9.78090 | .60381 | 9.78243 | .60595 | 9.78396 | .60808 
77785 | .59958| .77939| .60171] .78093| .60385] .78246| .60598} .78398| .6081i 
‘77787 | 59961] .77942| .60175} .78095| .60388} .78249| .60602] .78401| .60815 
"77790 | .59965| .77944| 60179} .78098| .60392] .78251] 60605} .78404| .60818 

9.77792 | .59968 | 9.77947 | .60182| 9.78101 | .60396|9.78254| .60609| 9.78406 | .60822 

17h 14m 17h 13m 17h 12m 17h 11m 17h 10m 

66806°—38——22 
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6h 50m 102° 3V | 6h 51m 102° 45’ | 6h 52m 103° 0” | 6% 53m 103° 15 6h 54m 103° 30’ 

8 Log. Hav.| Nat. Hav.} Hav.Log. | Nat. Hav.} Log. Hay.| Nat. Hav.} Log. Hav.| Nat. Hav.} Log. Hay.! Nat.Hav| s 

0 260822 | 9.78558 | .61035 9.78709 | .61248] 9.78859 | .61460]9.79009 | .61672 | 60 
1 -60825 .78560| .61038] .78711| .61251] .78862| .61464} .79011| .61676] 59 
2 260829] .78563| .61042] .78714| .61255] .78864| .61467} .79014| .61679]} 53 
8 260833 | .78565 | 61046} .78716 |) 61258} .78867| 61471} .79016| 61683) 57 

9.78416 | .60836] 9.78568 | .61049] 9.78719 | .61262] 9.78869 | .61474]9.79019| .61686} 56 
5 -78419 | 60840] .78570| .61053} .78721| .61265] .78872| .61478] .79021| .61690} 55 
6 -78421 | .60843] .78573| .61056] .78724| .61269] .78874| .61481]} .79024| .61693} 54 
7 -78424| .60847]} .78575| .61060] .78726| .61272] .78877| .61485] .79026| .61697} 53 

+ 27 19.78426| .60850] 9.78578 | .61063] 9.78729 | 61276] 9.78879 | .61488] 9.79029} .61701} 52 
ig, -78429 | .60854] .78581| .61067] .78731| 61279} .78882] .61492} .79031| .61704]} 57 
10 -78431 | .60857] .78583 | .61070] .78734] 61283] .78884) .61495] .79034| .61708] 50 

.78434 | .6G0861} .78586 |; .61074] .78737| 61287] .78887) 61499} .79036| 61711} 49 
3’ 19.78436 | .60865 } 9.78588 | .61077 |] 9.78739 | .61290) 9.78889 | .61502} 9.79039 | .61715 | 48 

18 -78439 | .60868] .78591| .61081] .78742| .61294} .78892| .61506] .79041| .61718} 47 
14 -78442 | 60872] .78593| 61085] .78744|) 61297} .78894| 61510] .79044| .61722) 46 
15 .78444 | 60875] .78596| 61088} .78747| .61301 ) .78897 | 61513} .79046 | .61725 | 45 

4’ | 9.78447 | .60879}. 9.78598 | .61092] 9.78749 | 61304] 9.78899 | .61517 | 9.79049 | .61729} 44 
17 -78449 | .60882} .78601| .61095] .78752] 61308} .78902|) .61520} .79051| .61732] 43 
18 -78452 | 260886] .78603| 61099} .78754; .G1d1L} .78904| .61524} .79054|] .617364 42 
19 .78454 | 60889] .78606} .G1102] .78757| .61315} .78907| .61527 9 .79056| .61739} 47 

+  85/ |. 9.78457 | .60893] 9.78608 | .61106 | 9.78759 | .61318] 9.78909 | .61531] 9.79059 | .61743] 40 
21 -78459 | 60897} .78611] 61109] .78762) .61322} .78912| .61534] .79061)| 61747} 39 
22 -78462 | 60900} .78613| .61113} .78764) .61325] .78914| .61538] .79064| .61750) 38 

.78464 | .60904] .78616| .G1116] .78767| .61329} .78917| .61541] .79066| .61754) 37 

6 | 9.78467 | .60907 } 9.78618 | .61120] 9.78769 | 61333] 9.78919 | .61545}9.79069 | .61757] 36 
25 -78469 | .60911} .78621| .61124} .78772|) .61336] .78922| .61548] .79071| 61761] 35 
26 .78472 | 60914} .78623| .61127} .78774) .61340} .78924| .61552] .79074)| .61764} 34 
27 .78474 | .60918} .78626| .G1131} .78777) .61343}) .78927| .61556} .79076| .61768} 33 

+ VY 19.78477| 60921} 9.78628 | .61134] 9.78779 | .61847 | 9.78929 | .61559] 9.79079 | 61771 324) 
29 -78479 | .60925} .78631] .61138} .78782| .61350} .78932| .61563] .79081| .61775} 37 
30 .78482 | .60928} .78633| .G19141} .78784| .61354] .78934] .61566} .79084| .61778] 30 
31 -78485 | 60982} .78636 | .61145] .78787| .61857] .78937 | 61570} .79086| .61782} 29 

+ 8/ |9.78487| .60936 | 9.78638 | .61148} 9.78789 | .61361] 9.78939 | .61573]9.79089 | .61785 | 28 
83 -78490 | 60939} .78641| .61152} .78792| .61364} .78942|] .61577] .79091| .61789} 27 
S84 -78492 | .60943]} .78643| .61155} .78794| .613868} .78944] .61580] .79094| .61792] 26 
35 -78495 | 60946) .78646 | .61159} .78797| 61872] .78947| .61584] .79096| .61796} 25 

+ 97 |9.78497 | .60950 | 9.78649 | .61163] 9.78799 | .61375 | 9.78949 | .6158719.79099 | .61800 24 | 
387 -78500 | 260953] .78651} .61166] .78802| .62379] .78952| .61591} .79101| .61803] 23 
38 -78502 | 60957} .78654| .61170] .78804| .G1382] .78954) .61594} .79103| .61807} 22 
39 -78505 | .60960]} .78656| .61173) .78807| .61386]} .78957) 61598} .79106| .61810) 27 

+ 10 | 9.78507 | .60964]) 9.78659 | .61177} 9.78809 | .61389]19.78959 | .61602) 9.79108 | .61814] 20 
41 -78510 | .60967} .78661} 61180} .78812} .61395} .78962| .61605} .79111| .61817]} 79 
2 -78512 | .GO971} .78664| .61184]} .78814| .61396} .78964] 61609} .79113) .61821} 78 

43 .78515 | .60975} .78666| .61187] .78817| .61400 } -78967 | .GI612} .79116| .61824] 77 

+ 11 }9.78517| .60978] 9.78669 | .61191] 9.78819 | .6140319.78969 | .61616] 9.79118 | .61828]} 76 
45 -78520 | 260982} .78671| .61194] .78822| .61407] .78972| .61619] .79121| 61831} 75 
46 -78522 | .60985) .78674| .61198, .78824| .G1410) .78974| .61623_ .79123| .61835_ 74 

; 47 .78525 | 60989} .78676| .61201} .78827| .61414} .78977| .61626} .79126| .61838] 73 

-- 12’ |9.78528| .60992} 9.78679 | .61205] 9.78829 | .61418}9.78979 | .61630] 9.79128 | .61842} 72 
49 .78530 | 266996} .78681| .61209] .78832| 61421} .78982| .61633] .79131] .61845] 77 
50 -78533 | 60999} .78684| 61212} .78834| .61425] .78984] .61637] .79133] .61849 
51 -78535 | 61003} .78686| .61216} .78837| .61428] .78987| .61640} .79136| .61853 

+ 13/ | 9.78538 | .61007 1 9.78689 | .61219} 9.78839 | .6143219.78989 | .61644)9.79138 | .61856 
53 .78540 | 261010} .78691 | 61223} .78842) 61435} .78992|) .61648} .79141] .61860 
54 -78543 | .61014} .78694| 61226] .78844] .61439) 
55 -78545 | 61017} .78696 | .61230} .78847| .61442 

f + 247 19.78548 | .61021] 9.78699 | .61233] 9.78849 | .61446 
57 -78550 | 61024} .78701| 61237} .78852| .61449 
58 -78553 | 261028} .78704| 61240} .78854| .61453) .79004| .61665 
59 -78555 |_ 61032} .78706 | .61244} .78857 | .61456] .79007| .61669 

-61035 | 9.78709 | .61248} 9.78859 | .61460] 9.79009 | .61672 

17h gm 17h 8m 17h ym 

-78994 | 61651 
78997 | 61655 

9.78999 | .61658 
-79002 | .61662 

.79143 | .61863 
-79146 | .61867 

9.79148 | .61870 
79151} 61874 
-79153 | .61877 
.79156 | .61881 

9.79158 | .61884 

17h 5m 

me 

17h 6m 
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6h 56m 104° 0” 

Nat. Hav, 

6h 5ym 104° 15/ 6h 58m 104° 30” 
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6h 59m 

Log. Hav. .| Nat. Hav, 

9.79158 
79161 
-79163 
79165 

61884 
61888 
.61891 | 
61895 

9.79306 
79309 
79311 
79314 

62096 
62100 
62103 
62107 

9.79454 
79457 
79459 
79462 

62308 
62311 
62315 
62318 

Log. Hav, 

9.79601 
-79604 
-79606 
79609 

.| Nat. Hav, 

262519 
262522 
62526 
262530 

Log. Hav 

9.79748 
79750 
«19752 
19755 

104° 45’ 

.| Nat. Hav. 

62730 
62734 
062737 
62741 

9.79168 
79170 
19173 
79175 

261898 
261902 | 
61905 
.61909 | 

9.79316 
79319 
79321 
19324 

62110 
62114 
62117 
62121 

9.79464 
79466 
79469 
19471 

062322 
62325 
062329 
62532 

9.79611 
79613 
79616 
79618 

262588 
62537 | 
62540 | 
62544 

9.79757 
-79760 
19762 
79765 

062744 
262748 
62751 
062750 

cw) 
SN 9.79178 

-79180 
79183 
79185 

61913 | 
61916 | 
061920 
61923 | 

9.79326 
79329 
79331 
19334 

oG2124 
62128 
62131 
262135 

9.79474 
79476 
79479 
79481 

62536 
62339 
62343 
62346 

9.79621 
79623 
-79626 
79628 

062047 
062551 
062554 
262558 | 

9.79767 
19770 
19772 
19774 

262758 
262762 
62765 
62769 

1 9.79188 
-79190 
79193 
79195 

61927 
61930 | 
619384 | 
61937 

9.79336 
79339 
79341 
79343 

262138 
62142 
62145 
262149 

9.79484 
79486 
79489 
719491 

62350 
62353 
62507 
262361 

9.79631 
79633 
79635 
79638 

262561 
262565 | 
062068 | 
625702 

9.79777 
«19779 
«719782 
19784 

62772 
262776 
62779 
262783 

—-_ #7 19.79198 
-79200 
79203 
19205 

| 9.79208 
 .79210 

19213, 
79215 

061941 
61944 
61948 } 
261951 | 
201955 § 
261958 
261962 
261966 | 

9.79346 
-79348 
79351 
79353 

62153 
62156 
62160 
262163 

9.79493 
79496 
79498 
79501 

262364 
062368 
62371 
262375 

9.79640 
79643 
-79645 
19648 

262575 
62579 | 
62582 | 
62586 | 

9.79787 
79789 
«719791 
«79794 

262786 
262790 
62793, 
62797 

9.79356 
79358 
-79361 
79363 

262167 
62170 
62174 
62177 

9.79503 
79506 
79508 
79511 

262378 
62382 
62385 
262389 

9.79650 
79653 
-79655 
79657 

062589 | 
262593 
262096 | 
62600 

9.79796 
19799 
79801 
19804 

262800 
62804 
262807 
62811 

| 9.79217 
-79220 
«19222 
79225 

261969 | 
261978 | 
061976 | 
61989 | 

9.79366 
79368 
19371 
19373 

62181 
62184 
262188 
62191 

9.79513 
79516 
79518 
79520 

262392 
62396 
262399 
262403 

9.79660 
-79662 
-79665 
19667 

262608 § 
62607 
262611 } 
62614 | 

9.79806 
-79808 
79811 
79813 

62814 
62818 
62822 
262825 

| 9.79227 
.79230 
-79232 
19235 

261983 

261994 

1 9.79376 
061987 | 
261990 | 

79378 
79380 
79383 

262195 
262198 
62202 
62205 

9.79523 
19525 
79528 
79530 

262406 
62410 
62413 
262417 

9.79670 
719672 
«19674 
19677 

62618 
62621 | 
62625 | 
62628 | 

1 9.79816 
79818 
79821 
19823 

262829 
262832 
262836 
262839 

H 9.79237 
79240 
19242 
79245 

261997 | 
262001 | 
262004 | 
62008 

9.79385 
79388 
79390 
79393 

262209 
62218 
262216 
262220 

9.79533 
79535 
79538 
79540 

262420 
62424 
262427 
62451 

9.79679 
79682 
19684 
19687 

62632 
62635 | 
62639 | 
62642 | 

79828 
79830 
-19833 

262843 
262846 
262850 
262853 

| 9.79247 
.79250 
79252 
19255 

62011 
62015 
062018 | 
62022 

| 9.79395 
79398 
-79400 
79403 

52223 
62227 
262230 
62204 

9.79542 
79545 
79547 
79550 

262434 
062438 
262442 
062445 

9.79689 
«79692 
-79694 
79696 

62646 | 
62649 
62653 | 
62656 | 

9.79835 
79838 
-79840 
«19842 

262857 
62860 
262864 
62867 

} 9.79257 
-79260 
79262 
79264 

62026 | 
2620289 | 
62033 
62036 | 

9.79405 
-19407 
-79410 
19412 

262257 
62241 
62244 
262248 

9.79552 
«79555 
«19557 
-79560 

62449 
262452 
062456 
62459 

9.79699 
79701 
79704 
79706 

-62660 | 
062663 | 
62667 
-62670 | 

9.79845 
79847 
79850 
79852 

262871 
262874 
62878 
62881 

9.79267 
-79269 
19272 
19274 

262040 
62043 
262047 
62050 | 

9.79415 
19417 
79420 
19422 

62251 
062255 
62258 
262262 

9.79562 
79565 
79567 
79569 

62463 
262466 
62470 
62473 

9.79709 
79711 
79714 
‘79716 

262674 | 
62677 | 
62681 | 
262684 } 

9.79855 
«79857 
79859 
«19862 

262885 
262888 
62892 | 
62895 

9.79277 
«19279 
«19282 
«79284 

62054 | 
262057 | 
62061 
62064 | 

9.79425 
19427 
79430 
79432 

262265 
62269 
62272 
62206 

9.79572 
«719574 
«19577 
19579 

62477 
262480 
062484 
062487) 

9.79718 
79721 
79723 
19726 

062688 
62691 | 
262695 
62688 

1 9.79864 
19867 
19869 
19872 

62899 | 72 | 
262902 
262906 
-62909 

9.79287 
19289 
19292 
«79294 

62068 
62071 | 
262075 
62078 | 

9.79434 
79437 
719439 
19442 

262279 
262283 
62287 

* 662290 

9.79582 
79584 
79587 
79589 

62491 
062494 
262488 
62501 

9.79728 
279731 
19733 
79735 

262702 
62706 
262709 
62718 | 

| 9.79874 
79876 
79879 
79881 

62913 | 
62916 
62920 | 
.62923 | 

9.79297 
19299 
-79301 
79304 

262082 | 9.79444 
62086 | 
262089 | 
62093 | 

«19447 
79449 
19452 

262294 
62297 
62301 
62304 

9.79591 
19594 
79596 
19599 

262505 
262598 
62512 
262515 

9.79738 
-79740 
79743 
19745 

62716 | 
62720 | 
62723 | 
62727 | 

9.79884 
79886 
79888 
-79891 

62927 | 
62930 
62934 
62937 | 

9.79306 62096 9.79454 262508 9.79601 

17h gm 

62519 9.79748 262730 | 

17h ym 

9.79893 262941 

RHR RRR RI RR 

alases ADVWH/ODNW SSS S85 
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7h Om 105° 0” 7h ym 105° 157 | 7h 2m 105° 30’ | 7h 8m 105° 45/ 

s Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hay. Log. Hay.| Nat. Hav.} Log. Hay.| Nat. Hav, 

9.79893 | 629411 9.80038] .63152] 9.80183 | .63362] 9.80327 | 63572 
79896 | 62944} .80041] .63155} .80185| 68365] .80329| .63576 
79898 | .62948} .80043} .63159} .80188| .63369} .80331| .63579 

yh 4m 106° Y 

Log. Hay. 

9.80470 
80472 
80474 

Nat. Hav s 

63782 | 60 
63785 | 59 
263789 | 58 | 

.79901 | .62951} .80046| .63162} .80190| 63372] .80334] .68583} .80477|_-637921 57 | 

+ #7] 9.79903 | .62955 | 9.80048 | .63166] 9.80192 | .63376 | 9.30336 | .63586 | 9.80479 063796 | 56 

5 .79905| 262958} .80050} .63169} .80195| .63379]} .80339| 63590} .80482| .63799) 55 | 
6 .79908| .62962]} .80053] .63173} .80197| .63383} .80341] .63593} .80484| 63803] 54 
ty .79910| .62965} .80055| .63176} .80200| .63386] .80343 | .63597} .80486 | .63806} 53 

Y + 2/19.79913| .62969] 9.80058 | .63180] 9.80202 | .63390} 9.80346 | .63600] 9.80489 | .63810) 52 
9 | .79915| .62973] .80060| .63183} .80204| .63393]} .80348| .63604} .80491| .63813} 51 

10 | .79918| .62976} .80063| .63187] .80207| .63397} .80351] .63607} .80494/| 63817} 50 

71 | .79920} .62980} .80065| .63190} .80209| .63400] .80353 | .63611] .80496 | .63820} 49 

+ 38 9.79922] .62983] 9.80067 | .63194 
18 -79925 | 62987} .80070] .63197 

14 } .79927| 62990} .80072| .63201 
15 4 .79930| .62994} .80075| 63204 

4’ |.9.79932 | .62997} 9.80077 | .63208 
17 -79935 | 63001} .80079|) .68211 
18 -79937 | 63004} .80082) .68215 
19 -79939 | .63008} .80084| .63218 

+ 8 |9.79942) 63011} 9.80087 | .63222 
21 -79944 | .63015} .80089) .68225 
22 | .79947) .63018] .80091) .68229 
28} .79949}| 63022} .80094) .63232 

+ G6 | 9.79951] .63025]9.80096 | .63236 

9.80212 | 68404) 9.80355 | .63614 
.80214 | .68407} .80358] .68618 
80216 | .G34i1} 80360] .63621 
80219 | 63414} .80362 | 63625 

9.80221 | .63418 | 9.80365 | .63628 
80224 | .63421] .80367| .63632 
80226 | .63425} .80370| .63635 
-80228 | 63428} .80372 |] .68639 

9.80231 | .6343219.80374 | .63642 
80233 | 63485] .80377| .68646 
.80236 | 63439} .80379 |) .68649 
-80238 | 63442} .80382 | .68653 

9.80240 | 63446 | 9.80384} .63656 

9.80498 
80501 
80503 
80505 

9.80508 
-80510 
80513 
80515 

9.80517 
80520 
80522 
80524 

9.80527 

63824 | 48 
63827 | 47 
63831 | 46 
63834] 45 
63838 | 44 
63841 | 43 
63845 | 42 
63848 | 41 
63852 | 40 
63855 | 39 
63859 | 38 
63862 | 37 
63866 | 36 

25 79954 | .63029} .80099| .63239] .80243] .63450} .80386| .63660] .80529] .63869] 55 
26 | .79956| .63032] .80101| .68243] .80245| 68453] .80389| .68663]} .80532| 68873] 34 
27 | .79959| .63036} .80103| .63246] .80248| 63457] .80391 | .63666} .80534| .63876) 33 | 

+ 97 19.79961| .63039] 9.80106 | .6325049.80250| 684601 9.80393 | .63670] 9.80536 | .68880} 32 
29 -79964 | .63043} .80108] .63253 
80 -79966 | 63046) 80111] .63257 
$1} .79968| .63050]} .80113 | .63260 

8’ |9.79971 | .63053 4 9.80116 | .63264 
53 -79973 | 63057} .80118| .63267 
84 | .79976| 63060} .80120| .63271 
85 -79978 | 63064} .80123 | .63274 

9 |9.79980 | 68067} 9.80125} .63278 
37 79983] 63071} .80128] .63281 
38 -79985 | 63074} .80130] .63285 
39 -79988 | 63078} .80132} .63288 

+ 10 | 9.79990| .68081} 9.80135 | .63292 
41 -79993 | 63085] .80137| .63295 
42 -79995 | .63088} .80140] .68299 
43 .79997 | 63092] .80142| .63302 

+ 11 |9.80000| .63095} 9.80144 | .63306 
45 80002 | .63099} .80147] .63309 

80252} 63464} .80396) .68673 
80255 | 68467 .80398) .63677 
.80257 | 63471} .80401) .63680 

9.80260 | .63474] 9.80403 | .63684 
-80262| 63478] .80405| .63687 
-80264 | 63481] .80408| .68691 
.80267 | .63485} .80410| .63694 

9.80269 | .63488} 9.80413 | .63698 
80272] 63492] .80415] .63701 
80274 | 263495} .80417| 63705 
80276 | 63499] .80420| .63708 

9.80279 | 63502] 9.80422] 63912 
-80281 | .63506] .80424) 63715 
80284 | .63509} .80427| .63719 
-80286 | .63515} .80429| .63722 

9.80288 | .63516 | 9.80432; .63726 
.80291 | 63520) .80434| .63729 

-80539 
80541 
80543 

9.80546 
80548 
80551 
80553 

9.80555 
-80558 
-80560 
-80562 

9.80565 
80567 
80570 
80572 

9.80574 
80577 

-63883 | 31 
.63887 | 30 
-63890 | 29 
.63894 | 28 
-63897 | 27 
-63901 | 26 
63904) 25 
-63908 | 24 
63911 | 23 
.63915 | 22 
-63918 | 21 
-63922 | 20 
63925 | 719 
-63929 | 78 
-63932 | 17 
.63936| 16 
63939 | 75 

46 .80005 | 263102} .80149| .63313]} .80293] .68523] .80436|] .63733] .80579| .63943} 714 
47 | .80007} .63106]} .80152| 63316} .80296| .63527} .80439|) .63736] .80581] 63946) 13 

+ 12/ 19.80009 | .63109 | 9.80154 | .63320 | 9.80298 | .635301 9.80441 | .63740] 9.80584 | .63950] 72 
49 | .80012| .63113] .80156] .63323] .80300| .63534) .80444| .63743]} .80586| .63953] 17 
50 .80014| 63116] .80159} .63327] .80303] 635387] .80446| 63747] .80589| 63957} 10 
51 |} .80017| .63120} .80161] .63330} .80305) .63541} .80448| .68750} .80591| .68960] 9 

-- 13’ | 9.80019] .63123 | 9.80164 | .63334] 9.80307 | .63544} 9.80451) .637541 9.80593) .63964, 3 
538 | .80022| .68127} .80166| 63337} .80310} .63548] .80453| .63757]} .80596| .63967} 7 
54 80024 | .63131] .80168| .63341] .80312] .63551} .80455]| .63761} .80598] 63971} 6 
55 80026 | 63134] .80171} .63344) .80315] .68555] .80458| .63764) .80600| 68974] 5 

+ 147 |9.80029| .63138 9.80173 | 63348] 9.80317 | .63558 9.80460 | .63768]9.80603| .63977] 4 
57 -80031 | .63142] .80176} .63351} .80319} .63562] .80463| .63771]) .80605| .63981} 3 
58 | .80034] .63145/ .80178| .63355] .80322] 63565] .80465| .63775} .80607| .63984} 2 
59 -80036 | .63148} .80180| .63358} .80324| .63569) .80467| .63778] .80610) .63988} 7 

-+ 157} 9.80038] .63152} 9.80183 | .63362] 9.80327 | .63572} 9.80470 | .63782] 9.80612] .63991]" 0 

16h 57m 16h 56m 16h 55m 16h 59m 16h 53m 



TABLE 34. 

Haversines. 

7h 5m 106° 15/ 7h 6m 106° 30” yh ym 106° 45/ 7h 8m 107° 0” 7h 9m 107° 15/7 

Log. Hav.| Nat. Hav.j Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav. Log. Hav.| Nat. Hav. 

9.80612 | .63991} 9.80754 | .64201] 9.80895 | .64410] 9.81036] .64619]}9.81176| .64827 
‘80615 | .63995| .80756| .64204] .80398| .64413] .81038| .64622] .81178| .64831 
"80617 | .63998} .80759| .64208] .80900| .64417] .81040| .64626] .81180] .64834 
‘80619 | 64002} 80761] 64211] .80902| .64420] .81043| .64629] .81183| .64838 

9.80622 | .64005 | 9.80763 | .64215| 9.80905 | .64424] 9.91045 | .6463219.81185| .64841 
‘80624 .64009| .80766| .64218} .80907| .64427] .81047| .64636| .81187| .64844 
‘80626 | .64012) .80768| .64222} .80909| .64431] .81050| .64639] .81190] .64848 
80629 | .64016] 80771] .64225| .80912| .64434] .81052| .64643| .81192| .64851 

9.80631 | .64019 | 9.80773 | .64229| 9.80914 | .64438) 9.81054| 64646] 9.81194| .64855 
‘80634 | .64023) .80775| .64232] .80916] .64441] .31057| .64650] .81197| .64858 
"80636 | .64026) .80778| .64236] .80919| .64445| .81059| .64653] .81199| .64862 
"80638 | .64030] .80780| .64239} .80921| .64448] 81061] .64657] .81201| .64865 

9.80641 | .64033 | 9.80782 | .64243| 9.80923 | 64452) 9.81064| .64660]9.81204| .64869 
'80643| .64037) .80785| .64246] .80926| .64455| 81066] .64664] .81206| .64872 
"80645 | .64040) .80787| .64250] .80928| .64459] .81068| .64667] .81208] .64876 
80648] 640441 .80789| 164253] .80930] .64462] .81071| .64671]) .81211]| .64879 

9.80650 | .64047 | 9.80792 | .642571 9.80933 | 644661 .81073| .646741 9.81213 | .64883 
| 80652] .64051) .80794| .64260] .80935| .64469] .31075| .64678] .81215| .64886 

"80655 | .64054) .80796| .64264] .80937] 64472] .81078| .64681] .81217| .64890] 
"80657 | .64058! .80799] .64267] .80940| .64476] .81080] .64685] .81220| .64893 

19.80660 | .64064 | 9.80801 | .64270] 9.80942 | .64479] 9.81082 | .64688] 9.81222 | .64897 
‘80662 | .64065) .80804| .64274] 180944] .64483] .81085| .64692] .81224| .64990 
'80664| .64068) .80806| .64277] .80947| .64486] .81087| .64695] .81227| .64903 
"80667 | .64072) .80808| .64281] .80949] .64490] .31089| .64699] .81229| .64907 

9.80669 | .64075| 9.80811] .64284 | 9.80952 | .64493] 9.81092 | .64702] 9.81231 | .64910 
‘80671 | .64079| .80813| .64288] 90954] 64497} .g1094| .64705] .81234| 64914 
‘80674 | .64082| .80815| .G4291] .80956] .64500] .81096| .64709| .81236| .64917 
80676 | .64086] .80818| .64295] .80959| 64504] .81099| .64712| 81238 .64921 | 

9.80678 | .64089 | 9.80820 | .64298| 9.80961 | .6450719.81101| .64716] 9.81241 | .64924 
‘80681 | 64093) .80822| .64302] .80963| .64511] .81103| .64719] .81243] .64928 
‘80683 | .64096] .80825| 64305] .80966) .64514] .81106| .64723] .81245| .64931 
"80686 | 64100) .80827| .64309] .80968| 64518} .81108| .64726] .81248| .64935 ] 

9.80688 | .64103 | 9.80829 | .64312} 9.80970 | .64521]9.81110| .64730 | 9.81250 
"80690 | .64107] .80832| .64316] .80973| .64525| .81113| .64733) .81252 
‘80693 | 64110] .80834| .64319] .80975] .64528] .81115| .64737} .81255 
"80695 | .64114) .80836| .64323] .80977] .645321 .81117| .64740] .81257 

1 9.80697 | .64117 | 9.80839 | .643261 9.80980 | .6453549.81120| .64744| 9.81259 
'80700| .64421) .80841| .64330] .80982] 64539] .81192| .64747] .81262 
‘80702 | .64124) .80844| .64333] .80984] .64542] .81124| .64751] .81264 
'80704| .64128] .80846| .64337] .80987| .64546) .81127| .64754| .81266 

9.80707 | 64131] 9.80848 | .64340| 9.80989 | .6454919.81129 | .64758 | 9.81269 
"80709 | .64135} .80851| .64344] .80991| .64552] .81131| .64761] .81271 
"80712 | 64138} .80853| .64347] .80994| .64556) .81134| .64765] .81273 

| ‘s0714| .64142| .80855| .64351] .80996| .64559] .81136] .64768] .81276 
19.80716| .64145| 9.80858 | .64354| 9.80998} .6456319.81138} .64%22| 9.81278 

‘80719 | 64148) .80860| .64358] .81001| .645664 .81141| .64775] .81280 
'80721| 641524 .80862| .64361] .81003| .64570) .31143| .647781 .81282 
"80723 | 64155) .80865| .64365] .81005| .64573) .81145| .64782] .81285 

9.80726 | .64159 | 9.80867 | .64368} 9.81008 | .64577] 9.81148 | .64785 | 9.81287 
"30728 | 64162) .80869| .64372] .81010| .64580} .81150| .647894 .81289 
'80730| .64166] .80872| .64375] .81012| .64584] .81152| .64792] .81292 
"80733 | .64169| .80874| .64378] .81015| .64587} .81155| 64796} .81294 

9.80735 | 64173} 9.80876 | .64382| 9.81017 | .64591] 9.81157 | 9.81296 
'80738| .64176] .80879| .643854 .81019) .64594] .81159 | .81299 
'80740| .64180} .80881|- 64389] .81022| .64598] .81162 81301 
‘80742 | .64183} .80883| .64392 .81024| .64601] .81164 | .81303 

9.80745 | .64187 | 9.80886 | .64396] 9.81026 | .64605 | 9.81166 j 9.81306 
‘80747 | .64190] .80888] .64399} .81029| .64608} .81169 81308 
"80749 | .64194} .80891| .64403} .81031| .64612] .81171 ‘81310 
‘80752 | .64197] .80893| .64406] .81033| .64615| .81173 | 81313 

9.80754 | 64201 | 9.80895 | .64410| 9.81036 | .64619 | 9.81176 | 9.81315 
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Page 342] TABLE 34. 

Haversines. 

7h 10m 107° 30’ | 7h 11m 107° 45’ | 7h 12m 108° 0” | 7h 13m 108° 15” | 7h 14m 108° 30’ | 

8 

9.81315 | .65035 | 9.81454 | .65243 ] 9.81592 | .65451} 9.81729 | .65658 | 9.81866 60 
-81317| .65039] .81456| 65247} .81594] 65454} .81731] 65662] .81868 59 
-81320| 65042] .81458| .65250} .81596| .65458] .81733] .65665] .81870 58 
81322 | .65046] .81460| .65254] .81598| .65461} .81736| .65668] .81872| .65876] 57 | 

9.81324 | .65049 } 9.81463 | .65257] 9.81601 | .65465} 9.81738 | .65672] 9.81875 | .65879 | 56 
81326} 65053} .81465] 65261} .81603] .65468]} .81740| .65675]) 81877] .65882} 55 
81329 | .65056] .81467] 265264} .81605| .65472} .81743| .65679) .81879} .65886} 54 
-81331 | .65060} .81470| .65267] .81608| .65475] .81745| .65682] .81882 | .65889 | 53 

9.81333 | .65063 | 9.81472 | 65271} 9.81610] .65479} 9.81747 | .65686}9.81884 | .65893 | 52 
81336 | 265066; .81474] .65274) .81612| .65482} .21749| .65689}) .81886) .65896) 57 
81338 | .65070} .81477| .65278] .81614| .65485} .81752| .65693] .81888| .65900} 50 
-81840 |_ .65073 | .81479 | .65281} .81617| .65489] .81754 | .65696} .81891 | .65903 | 49 

9.81343 | 65077] 9.81481 | .65285 }.9.81619 | .65492]9.81756| 65700} 9.81893 | .65907 | 48 
81845 | 65080] .81483] .65288] 81621] .65496} .81759) .65703]} .81895| .65910} 47 
81347 | .65084} .81486| .65292] .81624| .65499} .81761| .65707] .81897| 65914} 46 

} .81350 | .65087} .81488 | 65295] .81626) .65503} .81763 | 265710} .81900| 65917] 45 

9.81352 | .65091] 9.81490 | .65299| 9.81628 | .65506| 9.81765 | .65713] 9.81902 | 65920] 4 | 
81354] .65094} .81493| .65302} .81631| .65510] .81768) .65717] .81904| .65924]} 43 
81857 | .65098} .81495} .65306} .81633} .65513] .81770| .65720] .81907| 65927] 42 | 

j 81359 | 65101} .81497| .65309] .81635| 65516] .81772| .65724) .81909| .65931] 47° 
1 9.81361 | .651057 9.81500 | .65312] 9.81637 | .65520}9.81775 | .65727] 9.81911] .65934] 40 

81364 | .65108) .81502| .65316] .81640} .65523] .81777| .65731] .81913| .65938} 39 
81366 | 65112} .81505] 65319] .81642| .65527] .81779| .65734} .81916| .65941] 38 
-81368 | 65115) .81507! .65323} .81644| .65530] .81781] .65738} .81918| .65944] 37 

9.81370} .65118 | 9.81509 | .65326] 9.81647 | .65534] 9.81784] .65741] 9.81920 | .65948} 36 
81373 | 65122} .81511| .65330] .81649] .65537] .81786| .65744) .81922] .65951} 35 
81375 | 2651254 .81513| .65333]} .81651] .65541} .81788| .65748} .81925| 65955] 34 

f 81377} 651291 .81516 | .65837]} .81653 | .65544} .81791 | .65751] .81927 | .65958] 33_ 
} 9.81380 | 65132 19.81518 | .65340) 9.81656 | .65548 4 9.81793 | .65755] 9.81929 | 65962] 32 

81382} 651369 .81520) 65344] .81658} .65551] .81795| .65758] .81931| .65965} 31 
81384 | .65189] .81523| .65347] .81660) .65555] .81797| .65762} .81934| .65969] 30 
81387 | .65143] .81525| .65351] .81663] .65558] .81800] .65765] .81936| .65972] 29 

19.81389 | .65146 | 9.81527 | .65354] 9.81665 | .65561] 9.81802 | .65769]9.81938 | .65976} 28 | 
-81391 | 265150} .81530| .65357] .81667]| 65565} .81804| .65772]| .81941| .65979} 27 
-81394 | 65153} .81532| 65361] .81669| .65568} .81806| .65776] .81943| .65982] 26 
-81396 | 265157 .81534 | .65364} .81672| 65572) .81809} .65779] .81945| .65986] 25 

1 9.81398 | .65160]9.81536 | 65368] 9.81674 | .65575]9.81811| .65782] 9.81947 | .65989 } 24 
-81400 | 65164) .81539} 65372] .81676| .65579} .81813) .65786] .81950| 65993] 23 
81403 | .€5167} .81541] .65375]) .81679| .65582] .81816| .65789} .81952) .65996] 22 

H .81405} G71} .81543) .65878} .81681] 65586) .81818| .65793} .81954| .66000] 27 
9.81407 | .65174] 9.81546 | .65382] 9.81683 | .65589 9.81820 | .65786 ] 9.81956 | .66003 | 20 

81410 | .65177 .81548| .65385] .81685| .65593] .81822] .65800} .81959| .66006] 79 § 
-81412| 65181} .81550| .65389] .81688| .65596] .81825| .65803} .81961| .66010} 78 
81414 |_ 65184 81552 |_ 65392] .81690 | .65599} .81827} .65807] .81963 | .66013} 77_ 

9.81417; .65188] 9.81555, .65396]9.81692 , .65603] .81829; .65810) 9.81965, .66017] 76 
-81419 |} .65191} .81557|) .65399} .81695| .65606/ .81832] 65813} 81968} .660204 75 
81421 | .65195] .81559 |) .65402] .81697| .65610} .81834] .65817] .81970| .66024} 74 
81424 | 65198] .81562 |_ 65406] 81699} .65613] .81836| .65820} .81972| .66027} 73 | 

19.81426 | 65202} 9.81564 | .65409}9.81701| .65617 9.81838 | .65824]9.81975 | 66031] 72 
-81428 | .65205] .81566 | .65415} .81704| .65620] .81841| .65827] .81977| .66034] 77 
81430} .65209] .81569} .65416} .81706| .65624]) .81843| .65831] .81979| .66038} 70 
81433 |_ 65212] .81571|_.65420] 81708 | .65627} .81845| .65834] .81981 | .66041) 9 

9.81435 | .6521619.81573 | .65423]9.81711] .65630] 9.81847 | .65838}9.81984| .66044] 8 
81437 | .65219} .81575| .65427] .81713| .65634} .81850] .65841] .81986| .66048] 7 
81440 | .65222] .81578| .65430] .81715| 65637} .81852] .65845] .81988) .66051) 6 
81442 |_ 65226} .81580| .65434] .81717| .656414 .81854| .65848] .81990| .66055} 5 

+ 14 9.81444) .6522919.81582 | .65437}9.81720| .65644]9.81857 | .65851] 9.81993 | .66058] 4 
57 81447 | .65233] .81585 | .65440) .81722] .65648} .81859| .65855] .81995| .66062] 3 
58 81449 | .65236 .81587| .65444]) .81724| .65651] .81861| .65858} .81997| .66065] 2 
59 _f .81451) 65240] .81589 | 65447] .81727| 65655] .81863 | 65862] .81999 | .66068)_ 7 

+ 157 | 9.81454 | 65243] 9.81592 | .654511 9.81729 | .656581 9.81866 | .65865] 9.82002 | .66072] O 
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7h 15m 108° 45” 

Log. Hav.| Nat. Hav.) Log. Hav. |Nat. Hav. |Log. Hav. 

| 9.82002 
182004 
82006 
(82009 

66072 | 9.82137 
266075} .82139 
66079} .82142 
266082} .82144 

TABLE 34. 
Haversines. 

7h 16m 109° 0” yh 17m 109° 15/ 

Nat. Hav. 
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7h 18m 109° 30/ | 7% 19m 109° 457 | 

Log. Hay.) Nat. Hav, 

266278 
66282 
66285 
66289 

9.82272 
82274 
82277 
82279 

66485 
66488 
66491 
66495 | 

9.82406 
82409 
82411 
82413 

-66690 
66694 
-66697 
66701 

Log. Hav. 

9.82540 
82542 
82544 
82547 

Nat. Hav, 

66896 
66899 
66903 | 
66906 

9.82011 
82013 
82015 
82018 

+ 

VAN (wwe s | F 

66086 | 9.82146 
266089} .82148 
66093 | .82151 
66096} .82153 

266292 
66296 
66299 
266302 

9.82281 
82283 
82286 
82288 

66498 
266502 
66505 
-66508 | 

9.82415 
82417 
82420 
82422 

66704 
66707 
66711 
66714 

9.82549 
82551 
82553 
82505 

66910 
669135 
66916 | 
-66920 

9.82020 
82022 
82024 
82027 

266100 } 9.82155 
266105 f .82157 
266106} .82160 
266110) .82162 

66306 
66309 
66313 
-66316 

9.82290 
82292 
82294 
82297 

66512 
66515 ¢ 
66519 | 
66522 | 

9.82424 
82426 
82429 
82431 

66718 
66721 
66725 
66728 

9.82558 
82560 
82562 
82564 

66923 
66927 | 
66930 
669353 

9.82029 
-82031 
82033 
82036 

66115 } 9.82164 
66117 | 82166 
661204 .82169 
66124) .82171 

66520 
66323 
66327 
-66330 

9.82299 
82301 
82303 
-82306 

66526 
66529 | 
66533 
-66536 

| 9.82433 
82435 
82438 
82440 

66731 
66735 
66738 
66742 

9.82567 
82569 
82571 
82573 

66937 
-66940 
66944 
66947 } 

| 9.82038 
-82040 
82042 
82045 

66127 | 9.82173 
2661304 .82175 
2661341 .82178 
266137} .821S0 

9.82308 
-82310 
82312 
82315 

66539 
66543 | 
66546 
-66550 | 

9.82442 
82444 
82446 
82449 

66745 
66749 
66752 
66755 

9.82575 
82578 
82580 
82582 

66951 
-66954 | 
66957 
-66961 

9.82047 
82049 
82051 
82054 

266141 | 9.82182 
266144 .82184 
266148 | .82187 
66151} .82189 

9.82317 
82319 
82321 
82324 

$6553 
266557 
66560 
66565 

9.82451 
82453 
82455 
82458 

66759 
66762 
66766 
66769 

9.82584 
82587 
82589 
82591 

66964 
-66968 
66971 | 
66975 

9.82056 
} .82058 

82061 
82063 

266155 | 9.82191 
266158 | .82193 
66161} .82196 
66165] .82198 66371 

9.82326 
82328 
82330 
82333 

66567 
66570 
66534 
66577 | 

9.82460 
82462 
82464 
82467 

| 9.82065 
| .82067 

| -32070 
(82072 

9.82074 
‘82076 
(82079 
82081 

f 9.82083 
182085 
182088 
"82090 

.66168 | 9.82200 
66172} .82202 
66175 | .82205 
66179 | .82207 

66375 
266378 
66382 
66585 

9.82335 
82337 
82339 
82341 

66581 
66584 
66587 
66591 

| 9.82469 
82471 
82473 
82475 

* 66773 
66776 
66779 
66783 

9.82593 
82595 
82598 
-82600 

66978 | 36 | 
66981 
66985 
-66988 

66786 
66790 
66793 
66797 

9.82602 
82604 
-82606 
82609 

266992 | 
66995 | 
-66998 | 

_ 67002 
66182 | 9.82209 
66186 .82211 
66189 | .82214 
266192 | .82216 

66388 
66392 
266395 
66399 

9.82344 
82346 
82348 
82350 

66594 
66598 
-66601 | 
66605 

| 9.82478 
82480 
82482 
82484 

-66800 
66803 
66807 
-66810 

9.82611 
-82613 
82615 
82618 

-67005 
67009 | 
67012 
-67016 

266196 | 9.82218 
266199} .82220 
266203 | .82223 
066206 § .82225 

9.82353 
82355 
82357 
82359 

-66608 
66611 
66615 
66618 

1 9.82487 
82489 
82491 
82493 

9.82620 
82622 
82624 
-82627 

} 9.82092 
82094 
82097 
82099 

266210 | 9.82227 
066213 | .82229 
066217 | .82232 
066220} .82234 

9.82362 
82364 
82366 
82368 

66622 
66625 
66629 | 
-666352 

| 9.82495 
82498 
82500 
182502 

9.82629 
82631 
82633 
82635 

67019 
267022 
67026 
67029 | 
67033 
67036 
267039 
67043 

9.82101 
82103 
82106 
-82108 

9.82110 
82112 
82115 
82117 

f 9.82119 
82121 
82124 
-82126 

| 9.82236 
82238 
82241 
82243 

9.82371 
82373 
82375 
82377 

-66635 
66639 
66642 | 
66646 } 

| 9.82504 
82507 
82509 
82511 

9.82638 
82640 
82642 
82644 

67046 | 
67050 
67053 
67057 

| 9.82245 
182247 
(82250 
182252 

9.82380 
82382 
82384 
82386 

266649 
66653 
66656 | 
-66659 | 

9.82513 
82515 
82518 
82520 

9.82254 
82256 
82259 
82261 

9.82388 
82391 
82393 
82395 

66663 
66666 
66670 
-66673 

9.82522 
82524 
82527 
82529 

9.82646 
82649 
82651 
82653 

9.82655 
82657 
-82660 
82662 

-67060) 72. 
67063 
67067 
-67070 | 
67074 
67077 
67081 
67084 

} 9.82128 
82130 
82133 
82135 

9.82397 
82400 
82402 
82404 

66677 
-66680 
66683 
-66687 

| 9.82531 
182533 
182535 
182538 

9.82664 
-82666 
82668 
82671 

67087 
67091 
267094 
-67098 

9.82137 266278 | 9.82272 

16h 44m 

66485 9.82406 -66680 

16h 42m 

9.82540 

16h 41m 

9.82673 67101 

16h 40m 

a ed a a a ae %9 

BT er es EES 
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TABLE 34. 

Haversines. 

Ye 20m 410° O | 7h 21m 110° 15/ 7h 22m 110° 30’ 7h 23m 110° 45/ 

Log. Hav.| Nat. Hav} Log. Hav.| Nat. Hav. Log. Hav.| Nat. Hav.] Log. Hay.) Nat. Hav, 

9.82673 
82675 
82677 
-82680 

67101 
67104 | 
67108 
67111 | 

9.82805 | .67306 | 9.82937 
82807 | 67309] .82939 
82810] 67313} .82941 
82812 | 67316} .82944 

67510 
267514 
067517 
267521 

9.83068 
83070 
83073 
83075 

067715 
67718 
067721 
67725 

7h 24m V11° 

Log. Hay. 

9.83199 
83201 
83203 
83205 

Nat. Hay. 

267918 
67922 
267925 
-67929 

1 9.82682 
82684 
82686 
-82688 

67115 
67118 | 
67122 
067125 

} 9.82814 | .67520 | 9.82946 
82816} 267323] .82948 
82818 | 67526} .82950 
-82821 | 67330} .82952 

269524 
267527 
267531 
67534 

9.83077 
83079 
-83081 
83083 

67728 | 
67732 
67735 
67738 | 

9.83207 
83210 
83212 
83214 

67932 
67935 
67939 
267942 

9.82691 
j  .82693 

82695 
82697 

| 9.82699 
82702 
82704 
-82706 

67128 
267132 | 
267135 
267139 
67142 
267145 } 
267149 
267152 | 

1 9.82823 | 69388 | 9.82955 
82825 | 67337] .82957 
82827 | 067340} .82959 
-82829 | .67343] .82961 

267538 
267541 | 
067544 
67548 

9.83086 
-83088 
-83090 
-83092 

067742 
067745 
067749 | 
67752 

9.83216 
83218 
83220 
83223 

2673946 
267949 
267952 
67956 

1 9.82832 | 67347 } 9.82963 
82834} 67350] .82966 
82836 | 67354} .82968 
-82838 | .67357 ] .82970 

067551 
267555 
064558 
67561 

9.83094 
83097 
83099 
-83101 

067755 
067759 
267762 
267766 | 

9.83225 
83227 
83229 
83231 

267959 
67963 
267966 
67969 

9.82708 
82710 

82713 
82715 

267156 
67159 | 
67163} 
67166 | 

9.82840 | 67860 | 9.82972 
82843 | 67364] .82974 
82845 | 67367} .82976 
82847 | 67371} .82979 

267565 
067568 | 
267572 
67575 

9.83103 
83105 
-83107 
83110 

67769 
67772 
67776 
67779 

} 9.83233 
83236 
83238 
83240 

67973 
267976 
67979 
67983 

1 9.82717 
82719 
82722 
82724 

267169 
67173 
67176 
67180 

9.82849 | 67374 ] 9.82981 
82851 | 673771 .82983 
-82854 | 67381} .82985 
82856 | 67384} .82987 

9.82726 
82728 
82730 

i 82733 

67183 
67186 
267190 
-67193 | 

9.82858 | 67388 | 9.82990 
-82860 | .67391 | .82992 
82862 | 67395} .82994 
82865 | 67398} .82996 

267578 
267582 
267585 
67589 | 
267592 
67595 
67599 
67602 

9.83112 
83114 
-83116 
83118 

67785 
67786 
67789 
267793 | 

9.83242 
83244 
83246 
83249 

1 9.83120 
83123, 
83125 
83127 

267796 
-67800 
67803 
67806 

9.83251 
83253 
-83255 
83257 

9.82735 
82737 
82739 
82741 

267197 
67200 
067208 | 
267207 | 

1 9.82867 | .67401 | 9.82998 
-82869 | 67405] .83001 
-82871 | .67408} .83003 
82873 | 67412} .83005 

67606 
67609 
67613 
67616 

9.83129 
83131 
83134 
83136 

67810 
67813 
67817 
267820 

9.83259 
83262 
83264 
83266 

9.82744 
82746 
82748 
-82750 

67210 
G7214 
67217 
67220 

9.82876 | 267416 | 9.83007 
82878 | 67418} .83009 
82880 | .67422] .83011 
82882 | 67425} .83014 

67619 
.67623 | 
267626 
67630 

9.83138 
-83140 
83142 
83144 

678235 
267827 
67830 
267834 

9.83268 
-83270 
83272 
83275 

| 9.82752 
82755 
82757 
82759 

67224 
67227 
67231 
67254 | 

9.82884 | .67429 } 9.83016 
82887 | 67432} .83018 
-82889 | 67435} .83020 
-82891 | 67439} .83022 

67633 
67636 
67640 
67643 

9.83147 
83149 
83151 
83153 

267837 
67840 
267844 
267847 | 

9.83277 
83279 
83281 
83283 

9.82761 
82763 
82766 
-82768 

67238 
67241 
67244 fF 
267248 

9.82893 | 67442 | 9.83025 
-82895 | 67446] .83027 
82898 | 67449} .83029 
-82900 | .67452 | .83031 

67647 
67650 
67653 
67657 

9.83155 
83157 
83160 
83162 

267850 
067854 
267857 
67861 

9.83285 
83288 
83290 
83292 

68054 
68058 
68061 
68064 

9.82770 
82772 
82774 
82777 

67251 
67256 | 
67258 
67261 

9.82902 | 67456 } 9.83033 
82904 | 267459} .83035 
-82906 | 67463} .83038 
82909 | .67466} .83040 

67660 
267664 
67667 
67670 

9.83164 
83166 
83168 
83170 

67864 
267868 | 
67871 
67874 

9.83294 
-83296 
83298 
83301 

268068 
68071 
68074 
-68078 

9.82779 
82781 
82783 
82785 

267265 
67268 
69272 
67275 

9.82911 | 67469 } 9.83042 
82913 | 67473] .83044 
82915 | 67476) .83046 
-82917 | 67480} .83049 

67674 
267677 | 
67681 
67684 

9.83173 
83175 
83177 
83179 

67878 | 
67881 | 
67884 
67888 | 

9.83303 
83305 
83307 
83309 

68081 
68085 
68088 
-68091 

+ Ww 
57 
58 
59 

| + 

9.82788 
1.82790 

182792 
(82794 

67279 
267282 
67285 | 
267289 

19.82920| .67483 | 9.83051 
-82922 | 67487] .83053 
-82924 | 67490} .83055 
82926 | 267493} .83057 

67687 
267691 | 
67694 
67698 

9.82796 
y 682799 

82801 
-82803 

267292 
67296 | 
67299 | 
67302 | 

9.82928 | .67497 | 9.83059 
82930} 267500] .83062 
82933 | 267504] .83064 
-82935 | 67507] .83066 

67701 
267704 
267708 | 
67711 

9.83181 
83184 
83186 
83188 

9.83190 
83192 
83194 
83197 

267891 | 
267895 | 
267898 
67901 | 
67905 
267908 
67912 
67915 

9.83311 
83314 
83316 
83318 

9.83320 
83322 
83324 
83327 

9.82805 

) 6h 

067306 

som 

1 9.82937 | 67510 | 9.83068 267715 

16h 38m 16h sym 

9.83199 .67918 | 

16h 36m 

9.83329 

16h 5m 



TABLE 34. [Page 345 

Haversines. 

yh g5m VAs? 15’ | 7h 26m 111° 80’ | 7% 27m 111° 45” 7h 28m 112° 0 | 7h 29m 112° 15/ 

Log. Hav.| Nat. Hav.] Log. Hav.) Nat. Hav.} Log. Hav.| Nat. Hay, Log. Hav.| Nat. Hav.} Log. Hav.) Nat. Hay. 

9.83329] 68122] 9.83458 | .6832519.83587| .68528] 9.83715 | .68730] 9.83842 | .68932 
83331 .68328 | .83589| .68531] .83717| .68734] .83844| .68936 
83333 68332] .83591| .68535] .93719| 68737] .83847| .68939 
183335 68335) .83593| .68538} .83721| .68740] .83849| .68943 

9.83337 .68339 | 9.83595 | .6854119.83723 | 68744] 9.83851 | .68946 
183339 68342] .83597| .68545} .93725| .68747] .83853| .68949 | 
183342 683451 .83600| .68548] .83728| .68751) .83855| .68953| 
183344 68349} .83602| .68552] .83730| .68754] .83857| .68956| 

9.83346 9.83475 | .68352 | 9.83604 | .6855519.83752 | .68757 | 9.83859 | .68959 
183348 ‘83477 | 683569 .83606| .68558 .83734| .68761] .83861| .68963 
83350 ‘83480 | .68359) .83608] .68562 .83736| .68764) .83864| .68966} 
83352 (83482 | 68362} .83610| .68565 .83738| 687674 .83866| .68969 | 

9.83355 9.83484 |" 68366 | 9.83612 | .68568] 9.93740 | .68771 | 9.83868 | .68973 | 
183357 183486 | .68369] .83615| .685%72) .83743| .68774] .83870| .68976 
183359 83488 | .68372)) .83617| .685%5 .93745| 687784 .83872| .68980| 
83361 183490] .68376) .83619| .685%9| .83747| .68781) .83874] .68983 | 

9.83363 9.83492 | .68379 | 9.83621 | .68552 | 9.83749 | .68784 | 9.83876 | .68986| 
83365 183495 | .68383] .83623| .68585| .$3751| .68788] .83878| .68990 
83368 83497] 68386] .83625] .68589] .$3753| .687911 .83831! .68993| 
83370 -83499 | .68385) .83627| .68592} .83755| .68794] .83883| .68996 

9.83372 9.83501 | .68393 | 9.83630 | .68595 | 9.83757 | .68798 | 9.83885 | _.69000 
183374 '83503| .68396} .83632| .68599} .83760| .68801] .83887| .69003} 
83376 83505 | .68399} .83634| .68602} .83762| .6sso4] .83889] .69006) 
83378 ‘83507 | 68403] .83636| .68606) .83764| .68808] .83891| .69010 

9.83380 9.83510 | .68406 | 9.83638 | .68609 | 9.83766 | .68811| 9.83893 | .69013| 
83383 83512 | .68410} .83640| .68612} .83768| .68815} .83895| .69017 | 
83385 183514| 68413] .83642| .68616] .83770| .68818] .83897| .69020 
83387 - 183516 | .68416] .83644| .68619} .83772] .68821) .83900| .69023] 5 

9.83389 9.83518 | .68420 | 9.83647 | .68622 | 9.83774 | .68825 | 9.83902 | .69027 | 
83391 183520] .68423] .83649| .68626] .83777| .68828] .83904| .69030] 
83393 (83522 | .68427] .83651| .68629] .83779| .68831] .83906| .69033 | 
183396 183525 | .68430} .83653| .68633] .83781| .68835} .83908| .69037 } 

9.83398 9.83527 | .68433 | 9.83655 | .68636 | 9.83783 | .68838 4 9.83910| .69040 
“83400 183529] .68437] .83657| .68639] .83785| .68842} .33912| .69044 | 
183402 183531] .68440] .83659| .68643] .83787| .68845] .83914| .69047 
183404 (83533 | .68443} .83662| .68646] .$3789| .68848] .83916| .69050 

168244 | 9.83535 | .68447 | 9.83664| .68649| 9.83791 | .68852 1 9.83919 | .69054 
68247] 83537] .68450) .83666| .68653] .83794| 68855] .83921| .69057 | 
68251] .83540| .68454] .83668| .68656] .83796| .68858} .83923| .69060 
68254) 83542] .68457} .83670| .68660} .83798] .68862] .83925| .69064 

9.83415 | .68257 | 9.93544 | .68460} 9.83672 | .68663 | 9.83800 | .68865 | 9.83927 | .69067 
(83417 | .68261] .83546| .68464] 93674] .68666} .83802| .68869} .83929| .69070] 
(83419 | .68264) .83548| .68467] .83676| .68670] .83804| .68872] .83931] .69074 | 
(83421 | .68268| .83550| .68470} .83679| .68673] .83806]| .68875] .$3933] .69077 | 

9.83424 | .68271 | 9.83552 | .68474 | 9.83681 | .68676 | 9.83808 | .68879 | 9.83935 | .69080 | 
83426 | .68274] .83555| .68477/ .83683] .68680]) .83811| .68882} .83938] .69084| 
183428.| .682784 .83557| .68481} .83685| .68683_ .83813| .68885] .83940] .69087 
‘83430 | .68281] .83559| .68484] .$3687| .68687} .83815| .68889] .83942| .69091 

9.83432 | .68284| 9.83561 | .684871 9.83689 | .68690] 9.83817 | .68892] 9.83944 | .69094 
183434 | .68288} .83563| .68491] .$3691| .68693) .83819| .68895} .83946| .69097 | 
183436 | 68291) .83565| .68494] .93694| .68697] .83821| .68899} .83948| .69104 | 
183439 | .68295| .83567| .68497} .83696| .68700] .83823| .68902] .83950| .69104 | 

9.83441 | .68298| 9.83570| .68500 9.93098] .68703 | 9.83825 9.83952 | .69107 | 
183443 | .68301] .83572| .68504] .83700| .68707] .83828 83955 | .69111 | 
(83445 | .68305} .83574| .68508] .83702| .68710} .83830 183957 | 69114 
(83447 | .68308| .83576| .68511) .83704| .68713} .83832 83959 | 69117 | 

9.83449 | .68312 | 9.83578 | .68515| 9.83706| .68717) 9.83834 9.83961 | .69121 | 
183452 | .68315| .83580| .68518) .88708| .68720) .83836 183963 | .69124 
183454 | .68318} 83582] 68521] .83711| .68724{ .83338 83965 | .69127 | 
183456 | 68322} 93585] 68525) .83713| .68727} .83840 83967 | 69131 

9.83458 | .68325 | 9.83587 | .68528| 9.83715| .68730 9.83842 | .68932} 9.83969 | .69134 | 

16h 34m 16h 33m 16h 34m 

VAN WBMES] 2 

Nm RS 

= 

cd 
i ws) 
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Haversines. 

7h 80m 112° 30’ | 72 31m 112° 45” 

Log. Hav.| Nat. Hay} Log. Hav. 

9.83969 
83971 
83974 
83976 

9.83978 
83980 
83982 
83984 

an ss 

69134 | 9.84096 
69138 | .84098 
69141} .84100 
69144} .84102 

.| Nat. Hav, 

69336 
269339 
69342 
269346 

7h gam 113° 0 

9.84221 
84223 
84226 
84228 

Log. Hav.| Nat. Hav, 

7h: 33m 113° 15’ 

Log. Hav. Nat. Hav, 

269537 
69540 
269543 
69547 

9.84346 
84349 
84351 
84353 

69737 
69741 
069744 
69747 

7h 84m 113° 37 

Log. Hav. 

9.84471 
84473 
84475 
84477 

269148 | 9.84104 
69151} .84106 
069154} .84108 
69158 | .84110 

269349 | 
269352 
269356 } 
269359 

9.84230 
84232 
84234 
84236 

69550 
269553 
269557 
-69560 

9.83986 
83988 
83990 
83992 

+ 

NSS NAG ®WeAS 

269161 | 9.84112 
69164) .84114 
269168 | .84117 
69171} .84119 

269362 
269366 
269369 | 
269372 | 

9.84238 
84240 
84242 
84244 

269563 
269567 
69570 | 
269573 

9.84355 
84357 
-84359 
84361 

9.84363 
84365 
84367 
84369 

69751 
69754 
269757 
69761 

9.84479 
84481 
84483 
-84485 

69951 
269954 
269957 
69961 

269764 
69767 
69771 
69774 

9.84488 
84490 
84492 
84494 

9.83995 
-83997 
83999 
-84001 

069174 | 9.84121 
269178 | .84123 
o69181f .84125 
269185} .84127 

269376 | 
269379 | 
069382 
269386 

9.84246 
84248 
-84251 
84253 

69577 
269580 
269583 
69587 

9.84371 
84373, 
-84376 
-84378 

69777 
69781 
69784 
69787 

9.84496 
84498 
84500 
84502 

9.84003 
-84005 
84007 
84009 

69188 | 9.84129 
69191} .84131 
269195} .84133 
269198 | .84135 

9.84011 
84014 
84016 
84018 

069201 } 9.84138 
269205} .84140 
269208 | .84142 
o69211] .84144 

269389 
069593 
269396 
269399 
069403 
269406 
69409 
69413 

9.84255 
84257 
84259 
84261 

269590 
69593 
269597 
69600 

9.84380 
84382 
84384 
84386 

69791 
69794 
269797 
69801 

9.84504 
-84506 
-84508 
84510 

9.84263 
84265 
84267 
84269 

069603 
269607 
69610 
269614 

9.84388 
84390 
84392 
84394 

69804 
69807 
69811 
69814 

9.84512 
84514 
-84517 
84519 

9.84020 
-84022 
84024 
84026 

269215 | 9.84146 
269218} .84148 
69221} .84150 
269225} .84152 

269416 
269419 
269423 
69426 | 

9.84271 
84274 
84276 
-84278 

69617 | 
69620 | 
069624 
269627 

9.84396 
84398 
-84400 
84403 

269817 
69821 
269824 
269827 

9.84521 
84523 
84525 
-84527 

9.84028 
84030 
84033 
84035 

269228 | 9.84154 
269232} .84156 
69235 | .84159 
269238 | .84161 

069429 
269433 | 
269436 
269439 

9.84280 
84282 
84284 
84286 

269630 
69634 
269637 
69640 | 

9.84405 
-84407 
84409 
-84411 

269831 
69834 
69837 
69841 

9.84529 
-84531 
84533 
84535 240041 

9.84037 
-84039 
-84041 
-84043 

.69242 | 9.84163 
269245 | .$4165 
69248 | .84167 
69252) .84169 

069443 
269446 | 
269450 
269453 

9.84288 
-84290 
84292 
84294 

269644 
069647 
69650 
269654 

9.84413 
84415 
84417 
-84419 

269844 
69847 
69851 
69854 

9.84537 
84539 
84541 
84543 

270044 
270047 
220051 
240054 

9.84045 
84047 
84049 
84051 

269255 | 9.84171 
269258} .84173 
269262] .84175 
069265 | .84177 

269456 | 
269460 
269463 
069466 

9.84296 
84299 
84301 
84303 

269657 
269660 
269664 
69667 

9.84421 
84423 
84425 
84427 

9.84054 
-84056 
-84058 
84060 

269268 } 9.84179 
069272) .84182 
069275) .84184 
69279} .84186 

69470 
269473 
2694-76 | 
69480 

9.84305 
84307 
84309 
84311 

269670 
069674 
069677 
269680 | 

9.84430 
84432 
84434 
84436 

269857 
69861 
269864 
-69867 
269871 
269874 
69877 
69881 

9.84545 
-84547 
-84550 
84552 

9.84554 
84556 
84558 
-84560 

240057 
40061 
240064 
240067 
270071 
230074 
240077 
20081 

9.84062 
84064 
-84066 
84068 

269282 | 9.84188 
269285} .84190 
269289) .84192 
69292} .84194 

269483 | 
269486 
269490 
269493 

9.84313 
84315 
84317 
84319 

269684 
69687 
269690 
269694. 

9.84438 
84440 
84442 
84444 

9.84070 
84072 
-84075 | 
84077 

9.84079 
84081 
84083 
84085 

269295 | 9.84196 
269299} .84198 
269302} .84200 
269305} .84203 

269496 
269500 
269503 
69506 

9.84321 
84324 
84326 
-84328 

069697 
269700 
269704 
269707 

9.84446 
84448 
84450 
84452 

69884 | 
269887 
69891 | 
69894 
269897 
69901 
69904 
-69907 

9.84562 
84564 
-84566 
-84568 

9.84570 
84572 
84574 
-84576 

40084 
220087 
240091 
240094 
240097 
70101 
230104 
240107 

269309 | 9.84205 
269312 | .84207 
269315} .84209 
269319} .84211 

269510 
69513 | 
269516 
-69520 | 

9.84087 
-84089 
84091 
84093 

9.84096 

16h 29m 

269322 | 9.84213 
269326} .84215 
269529 | .84217 
269332 | .84219 

269523 
269527 
269530 f 
.69533 | 

9.84330 
84332 
84334 
84336 

9.84338 
84340 
84342 
84344 

269336 | 9.84221 269537 

16h 28m 

9.84346 

269710 | 
069714 | 
69717 
69720 

9.84454 
-84456 
84459 
84461 

269911 
69914 
69917 
69921 

9.84578 
84581 
84583 
84585 

40111 
210114 
230117 
240121 

069724 
269727 
697311 | 
69734 | 

9.84463 
84465 
84467 
-84469 

269924 
269927 
69931 
69934 

9.84587 
-84589 
84591 
-84593 

.69737 | 

16h 27m 

9.84471 69937 

16h 26m 

9.84595 

16h 25m 





Page 348] TABLE 34. 

Haversines. 

7h 40m 115° 0” 7h 41m 115° 15/ | 7h 42m 115° 30/ | 7h 43m 115° 45/ 7h 44m 116° WY 

Log. Hay.| Nat. Hav.} Log. Hav.| Nat. Hav.} Log. Hav.) Nat. Hav. Log. Hav.| Nat. Hav. Log. Hay.| Nat. Hay, 

9.85206 | .71131} 9.85326} .71328 | 9.85446 | .71526] 9.85565 | .7172219.85684| .71919 
85208 | .J1134] .85328] .71332} .85448| .71529] .85567] 71726) .85686] .71922 
85210] .71188]} .85330} 271835] .85450) .71532] .85569} 71729) .85688| 71925 
80212 |_ 71141] 85332 |_ 271338] 85452 |_.71535] .85571| 717324 .85690 | .71928 | 57, 

9.85214 | .71144] 9.85334] 713429 9.85454 | .71539 | 9.85573 | 671785} 9.85692 | 71932 
85216} od1147] .85336 | 71345} .85456] 71542) .85575] 271739) .85694| 71935 
-85218 | .71151} .85338| .71348} .85458| 271545} .85577| .71742] 85696] .71938 
85220) 71154} 85340] 71551] .85460] .71549] .85579 | 71745] .85698} 71941 

9.85222 | 71157 1 9.85342 | 271855] 9.85462 | 71552 19.85581 | 71748 ]9.85700 | 71945 
85224] .711G1! .85344| 713581 185464] 2715554 85583] 717521 .85702) 71948 
85226 | od1164] .85346 | 71361) .85466] 271558) .85585) 71755] 185704) 71951 
85228 | 1167] .85348 | 71365} .85468 | .71562} .85587 | -FA758§ .85706} .71955 

9.85230 | .71170} 9.85350 | .71368 9.85470 | .71565}9.85589 | 717621 9.85708 | .71958 
85232 | <VA174] .85352] .J187L] .85472) .71568} .85591} 271765} .85710| 71961 
85234 | -7UU77} .85304] 271394] 85474) 71571) .85593} .7i768} .85712| .71964 
85236 | .71180} .85356 | 271878 .85476 | 71575} .85595 |) .-Va771 .85714| .71968 

} 9.85238 | .71184 9.85358 | .71881] 9.85478 | 71578 | 9.85597 | .71775 9.85716 | .71971 
-85240 | 71187} .85360] 271384} 85480] 71581] .85599] 2717784 .85718| .71974 
-85242 | 71190} .85362| 271888} .85482| .71585} .85601| .71781} .85720} 71977 
85244 | 71194} .85364 | .71S91} .85484| .71588] .85603 | .71784} .85722| .71981 

9.85246 | .71197 9.85366 | .71394 9.85486 | .71591 | 9.85605 | .71788]. 9.85724 | .71984 
-85248 | 71200} .85368| .71897] .85488 | .71594} .85607| .71791} .85726| .71987 
85250] .71203] .85370} 71401} .85490| .71598] .85609| .71794} 85727] .71990 

J 85252 | 71207] .85372 | .71404) 1.85492) 71601} .85611} .71798} 85729) .71994 
9.85254 | 271210} 9.85374 | .71407] 9.85494 | .71604] 9.85613 | 71801} 9.85731 | .71997 
85256 | 71213} .85376 | 71411] .85496) 271608} .85615] .71804) 85733) .72000 
85258 | 271217} .85378 | .714i4] 85498] 71611} .85617|] .71807} .85735) 72003 
85260 | .71220} .85380} 271417} 85500] .71614] .85619 |] .71811) .85737) .72007 

9.85262 | 71223} 9.85382 | 71420} 9.85502 | .71617 9.85621 | .71814}9.85739 | .72010 
-85264 | 71226] .85384] .71424]} 85504] .71621] .85623} 271817} .85741) .72013 
85266 | .71280} .85386} 71427] .85506| .71624] .85625] .71820]) .85743] .72017 
85268 |_ 71283] .85388 | 71430] .85508 | 71627 | .85627 |_ 71824] 85745 |_.72020 

19.85270 | .71236 9.85390 | .7148419.85510| .71631 | 9.85629 | .71827] 9.85747 | .72023 
85272 | 72240} .85392| .71437} 85512] 71634} .85631] 2718304 .85749|] .72026 
-85274 | 71243 .85394] 271440) 85514) .71637]} .85633] .71834f .85751] .72030 
85276 | 71246} .85396 |_ 71443] 85516 | 71640] .85635) 71837] .85753 | 72083 

|. 9.85278 | 71249] 9.85398 | 271447] 9.85518 | 171644] 9.85637 | .71840] 9.85755 | .72036 
} .85280] 271253} .85400] 71450} .85520} .71647] .85639| .718439 .85757| .72039 

-85282 | 71256] .85402| 271453} .85522| .71650]) .85641) .71847} .85759| .72043 
85284 | 071259] .85404 | 071456] .85524| 71653) .85643 | .71850} 85761) .72046 | 27 

9.85286 | 71263 9.85406 | .71460] 9.85526 | 71657 | 9.85645 | .71853 4 9.85763 | .72049 
85288 | .71266] .85408 |) .71463]) .85528| 71660] .85647] .718561 .85765| .72052 
85290] 71269} .85410] 71466} .85530|) .71663] .85649] 71860] .85767| .72056 
85292 | 91273} .85412 | 2714709 185532 | 71667] .85651) .71863] .85769| .72059 

9.85294 | .71276 9.85414 | 71473) 9.85534} .71670] 9.85653 | 71866} 9.85771 | .72062 
85296 | .71279} .85416 | 71476) 185536] 271673} .85654| .71870]) .85773| .72066 
85298 | .d1282} .85418 | 71480} .85538| 271676] .85656| 71873) .85775} 72069 
-85300 | .71286} .85420) .71483] .85540| 71680} .85658] 71876) .85777| 72072 

9.85302 | 271289} 9.85422 | 71486} 9.85542 | .7168319.85660 | .71879 9.85779 | 72075 
85304 | 271292} .85424| .71489} .85544| .YIG86} .85662] 71883} .85781| 72079 
85306 | 271296] .85426| 271493} .85546| .71690} .85664| 71886} .85783| 72082 
85308 | -71299]} 85428) 71496} .85548 | .71693] .85666] 31889} .85785| 72085 

9.85310 | .71302 } 9.85430 | .71499} 9.85550] 716961 9.85668 | .71892 | 9.85787 | .72088 
85312 | 71805} .85432) 271503) .85552| .71699] .85670] 71896} .85788| .72092 
85314 | 71809} .85434) .71506) .85554| 71703] .85672} 71899} .85790| 72095 
85316 | #1312] 85436] 71509} .85555| .71706} .85674| 71902) .85792| .72098 

9.85318 | .71815 | 9.85438 | 71512 19.85557 | «71709 | 9.85676 | .71905 | of 2101 
85320] 71319} .85440) 71516} .85559|) .71712} .85678| .71909 | of 2105 
85322 | 71322] .85442) 71519} .85561| 2717164 .85680| 71912} 242108 
85324 | 271325} .85444] 271522 .85563| 271719} .85682|] 71915 #2111 

9.85326 | .71328 | 9.85446 | 71526] 9.85565 | £71722] 9.85684 | .71919] 9. 2) @2ii4 

16h 19m 16h 18m 16h rym 16h 16m 16h 15m 

al|umcnlnesalos 



TABLE 34. 
Haversines. 

[Page 349 

ie?) yh 45m 116° 15’ | 72 46m 116° 30’ | 7h 47m 116° 45/ | 7h 4gm 17° 0” | 7h 49m 117° 15/ 

Log. Hav.| Nat. Hav.] Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav. Log. Hay.| Nat. Hav.} Log. Hav.) Nat. Hay. 
a 

9.85802 | 72104 | 9.85920] 72810 | 9.86037 | .72505 | 9.86153 | 72700 | 9.86269 | .42894 
85804] 72008 | .85922| .72313 | .86039| 72508 | .86155] .d2703 | .86271) 72897 
85806 | .¢2i21 | .85924| .72316 | .86041| .72511 | 86157) 72706 | .86273| .742900 
85808 | 72124 | .85926| 72320 | .86043| 72515 | .86159 | 72709 | .86275| .72903 f®NS 

T= 471 9.85810 72127 | 9.85928 | .72323 | 9.86045 | .72518 | 9.86161 | .72712 | 9.86277 | .72907 
5 "95812 | 72431 | .85930| .72326 | .86046| .72521 ] .86163| 72716 | .86279| .72910 
6 "95814 | .72i34 | .85931| .72329 | .86048| .72524 | .86165| .72719 | .86281| .72913 
7 "85816 | .¥2137 | .85933| .72333 | .86050| .72528 | .86167| .72722 | .86282 | .72916 

E271 9.85818 | 72141 | 9.85935 | .72336 | 9.86052 | .72581 | 9.86169 | 72725 | 9.86284 | .72920 
iie'h.9 195820] .72144 | .85937| .72339 | .86054| .72584 | .86171| .72729 } .86286| .72923 

10 "85892 | .72447 | .85939| .72342 | .86056| .72537 | .86173| .72732 | .86288| .72926 
i1 "85824 | .72150 | .85941| .72346 | .96058| .72541 | .86174| .72735 | .86290| .72929 

+ 9.85826 | .72154 | 9.85943 | .72349 | 9.86060 | .72544 | 9.86176 | .72738 | 9.86292 | .72932 
"85828 | 72157 | .85945| .72352 |] .s6062| 72547] .86178| .72742 | .86294| .72936 
"85830 | .72166 | .85947| .72355 | .86064| .72550 | .86180| .72745 | .86296| .72939 
"85832 | 72163 | .85949| .72359 | .86066| .72554 | .86182| .72748 | .86298| .72942 

9.85834 | «72167 
85836 | 42170 
85838 | 42173 
85840 |_ 72176 

9.85841 | .42180 
85843 | 72183 
85845 | 42186 
85847 | .¢2189 

9.85849 | 72193 
85851 | 32196 
85853 | -42199 
85855 | 42202 

9.85857 | 42206 

9.85951 | .72862 
85953 | «32365 
85955 | .42368 
85957 | 42372 

9.85959 | .72875 
85961 | 042378 
85963 | 42381 
-85965 | 42385 

9.85967 | -d2388 
85969 | 72390 
85971 | «42394 
85972 | 42398 

9.85974 | 242401 

ob 25078 
042060 
82003 
od 2008 
232570 
of20do 
ob 2086 | 
72580 | 
0d 2583 
242586 

9.86068 
86070 
-86072 
86074 

9.86076 
86078 
86080 
86081 

9.86083 
86085 
86087 
86089 

9.86091 

| 9.80184 | .72751 
(86186 | .72755 
‘86188 | «72758 
86190 | «72761 

9.86192 | .72764 
186194 | .72768 
‘86196 | .72771 
186198 | «72774 

1 9.86200 | 42077 
86201 | -42780 

232589 | .86203 | .t2784 
242593 | .86205 | 42487 
242096 | 9.86207 | .42790 

85859 | -42209 | .85976| 72404 | .86093 | 72599 | .86209| 42793 
85861 | .42212 | .85978| 72407 | .86095| 72602 } .86211| 72799 
85863 | -¢2215 | .85980} .72401 | .86097 | .72606 | .86213| .72800 

9.85865 | -d2219 1 9.85982 | 72414 1 9.86099 | .72609 | 9.86215] .72803 
.86217 | 72806 85867 | «42222 | .85984) .¢24i7 | 86101) 72612 

9.86300 | .42945 
86302 | 742949 
-86304 | .72953 
-86306 | 42955 

9.86307 | .42958 
-86309 | 32962 
.86311 | 72965 
86313 | .72968 

9.86315 | .d2971 
86317 | 42974 
86319 | 32978 
86321 | -42981 

9.86323 | .#2984 
86325 | 42987 
86327 | od2990 
-86329 | 42994 

9.86331 | .72997 
-86332 | 73000 

85869 | -42225 | .85986 | .72420 | .86103| .72615 | .86219| .72810 | .86334| .73004 
85871 | 42229 | .85988 | .72424 | .86105| .72618 | .86221]| 72813 | .86336) 78007 

9.85873 | »42282 | 9.85990 | .72427 | 9.86107 | .72622 | 9.86223 | .72816 | 9.86338 | .73010 
85875 | 042235 
85877 | 042238 
85879 | .d2242 

9.85881 | 232245 
85883 | 042248 
85885 | 42251 
85887 |_ 42255 

-85992 | .42430 
85994 | 72433 
85996 | 42437 

9.85998 | .#2440 
-86000 | 72443 
-86002 | 42446 
86004 | .742450 

86109 
-86111 
86112 

9.86114 
86116 
-86118 
-86120 

ob 2625 
232628 
212631 
242635 
042638 
32641 
of 2644. 

86225 | d2819 
.86227 | 42823 
-86229 | 42826 

9.86230 | 42829 
86232 | 42852 
86234 | 42835 
-86236 | 42839 

-86340 | .73013 
-86342 | .%3016 
-86344 | 43020 

9.86346 | .73023 
-86348 | 73026 
-86350 | 73029 
86352 |__ 73033 

9.85888 | .%2258 19.86006 | .72453 | 9.86122 | .72648 | 9.86238 | .72842 | 9.86354 | .73036 
85890 | 42261 | .86008 | .72456 | .86124) .72651 | .86240| .¢2845 | .86355] .48039 
85892 | .72264 | .86010| .72459 | .86126] .72654 | .86242] .72848 } .86357| .73042 
85894 | .72268 | .S6011| 72463 ] .86128] .72657 | .86244| .72852 | .86359 | 73046 

9.85896 | .¢2271 
85898 | «42274 
85900 | 42277 
85902 | 72281 

42661 
42664. 
12667 | 
42670 

9.86013 | .72466 
86015 | 42469 
-86017 | 42472 
-86019 | 72476 

9.86130 
86132 
86134 
86136 

9.86246 | 232855 
86248 | .742858 
.86250 | 42861 
-86252 | 42865 

9.86361} .73049 
-86363 | 43052 
-86365 | 48055 
86367 | 043058 

9.85904 | .42284 | 9.86021 | 72479 | 9.86138 | .72674 | 9.86254 | .72868 | 9.86369 | 273062 
85906 | 042287 | .86023| .72482 } .86140] 72677 | .86256 | .72871 | .86371) .73065 
85908 | .72290 | .86025| .72485 | .86142] .72680 | .86257) .72874 | .86373| .78068 
.85910 | 22294 | .86027) .72489 | .86143]} 72683 | .86259| 32878 | .86375| .73071 

9.85912 | .72297 
85914 | 42300 
85916 | .42303 | .86033 | .72498 | .86149| .72693 | .86265] .72887 | .86380| 78081 
-85918 | 72307 86035 | .72502 | .86151] .72696 | 86267] .72890 | .86382] .73084 

9.85920 | 42810 9.86037 | 72505 9.86153 | .72700 | 9.86269 | .72894 | 9.86384 | .73087 

16h 14m 16h 13m 16h 12m 4 16% 14m 16h 70m 

9.86029 | .72492 
86031 | .72495 

9.86145 
86147 

ob 2687% 
232690 

} 9.86261 | 72880 
86263 | 72884 

9.86377 | -43076 
86379 | «73078 

OS] & Co Bs] Gy OQ Oo 



Page 350] TABLE 34., 

Haversines. 

7h 50M 117° 30’ | 72 52m 117° 45/ | 7h 52m 118° 0 | 7h 53m 118° 15’ | 7h 54m 118° 3Y 

|Log. Hav.| Nat. Hav. Log. Hav.| Nat. Hav.] Log. Hav}. Nat. Hav} Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav. 

9.86384 | .73087 | 9.86499 | .93281 | 9.86613 | .73474 | 9.86727 | 73666 | 9.86840 | .73858 
-86386 | .73091 | .86501| .73284 | .86615| .73477 073669 | .86842| 73861 
.86388 | -73094 | .86503| 73287 | .86617| .73480 043672 | .86843| 273864 
86390 | 73097 | .86505 | .73290 | .86619} 73483 43676 | .86845 | .73868 

9.86392 | .73100 | 9.86507 | .73294 | 9.86621 | .73486 | 9.86734 | .73679 | 9.86847 | 73871 
-86394 | 43104 | .86509 | .73297 | .86623]) 73490} .86736| .73682 | .86849| 73874 
86396 | .73107 | .86510) 73300 | .86625] .73493 | .86738| .73685 | .86851| .73877 
-86398 | .73110 | .86512 | .73303 | .86626} .73496 | .86740}| .73688 | .86853 | .73880 

9.86400 | 73113 | 9.86514 | .73306 | 9.86628 | .73499 | 9.86742 | .73692 | 9.86855 | .73884 
-86401 | -%3116 | .86516| .73310 | .86630| .73502 | .86744] .73695 | .86857| .73887 
86403 | .73120 | .86518| .73313 | .86632) .73506 | .86746| .73698 | .86859| .73890 
-86405 | .73123 | .86520| .73316 | .86634| .73509 | .86747| 73701 | .86860| .73898 

9.86407 | 73126 | 9.86522 | 73319 | 9.86636 | .73512 | 9.86749 | .73704 | 9.86862 | .73896 
-86409 | 243129 | .86524) 273823 }| .86638| 73515 | .86751} 73708 | .86864| .73899 
.86411 | .43133 | .86526| .733826 | .86640| .73519 | .86753} 73711 | .863866| -73903 
86413 | .43186 | .86528 | .73329 | .86642 | 48522 | .86755| .73714 | .86868| 73906 

9.86415 | 273139 | 9.86529 | .73332 | 9.86643 | 273525 | otasl? 243909 
-86417 | -73142 | .86531] 273385 | .86645} .73528 | 043020 | 13912 
-86419 | .73145 }| .86533] .73339 | .86647| .78531 odode 043915 
86421 | 273149 | .86535 | .73842 | .86649 | 278535 | oldie | 243919 

9.86423 | .73152 | 9.86537 | 33345 4 9.86651 | .735388 | e43430 | 9.86877 | .43922 
} .86424| .73155 | .86539| 273348 | .86653] 73541 | edodaa | .86879| 273925 

-86426 | .73158 | .86541} .73351 | .86655| .73544 243736 | .86881] .73928 
86428 | .73162 | .86543 | 278355 | .86657 | 43547 213740 | .86883 | .73931 

1 9.86430 | .73165 | 9.86545 | .73358 | 9.86609 | .73551 043443 | 9.86885 | .73985 
} .86432 | .73168 | .86547| .%3361 | .86661] 233554 043046 | .86887 | 73938 
f .96434 | 73171 | .86549) 73364 | .86662] 73557 043349 | .86889 | .73941 

-86436 | .d3174 | .86550 | .73368 } .86664] .73560 | 43752 | .86890| 73944 
9.86438 | 73178 9.86552 | 73371 | 9.86666 | .78563 249756 073947 | 
-86440 | .73181 | .86554 | 73374 | .86668 | .73567 | 230009 of3951 
-86442 | 43184 | .86556|] .73377 | .86670} .d3570 | 43762 43954 
86444 | .73187 | .86558 | .48880 | .86672 | 73578 | 243765 043904 

+ | 9.86446 | .73191 1 9.86560 | .%3384 | 9.86674 | 73576 243768 | 9.86900 | 73960 
-85447 | 3194 | .86562 | .73387 | .86676] 43579 edaddz | .86902 | 273963 
.86449 | .73197 | .86564) .73390 | .86678| .73583 | etaddd | .86904] .73967 
-86451 | 243200 | .86566 | .43393 | .86679 | .d8586 213778 | .86905 | _.78970 | 25° 

9.86453 | .73208 | 9.86568 | .43396 | 9.86681 | .73589 edad8i | 9.86907 | .73973 
-86455 | -43207 | .86569} 273400 | .86683 | .43592 | o13784 7 .86909} 273976 
.86457 | .43210 | .86571] .33403 } .86685] .73595 ef9788 | .86911) .73979 
-86459 | .73213 | .86573 | .43406 | .86687 | .73599 } e13791 | .86913 | .73982 

1 9.86461 | 43216 | 9.86575 | 238409 | 9.86689 | .73602 | o4d094 1 9.86915 | 273986 
| .86463 | .73220 | .86577 | 73413 | .86691] 73605 ed0d97 | .86917] 33989 } 

-86465 | 043223 | .86579 | .73416 | .86693] .73608 | 243800 | .86919] 73992 
-86467 | .73226 | .86581 | .73419 | .86695) .%3611 -43804 | .86920| .78995 

1 9.86468 | 73229 9.86583 | .78422 9.86696 | .7d615 | 243807 | 9.86922 | .73998 
.86470 | «73232 | .86585 |] 243425 36698 | 043618 | ot3810 | .86924) 74002 
-86472 | -78236 | .86587 |) .43429 | .86700| .d3621 | of3813 | .86926) .74005 
86474 | 73239 | .86588 | 278432 | .86702 | 78624 243816 | .86928 | .74008 | 75° 

1 9.86476 | .43242 | 9.86590 | 073435 1 9.86704 | 73628 243820 | 9.86930 | .74011 | 
| .86478 | fa245 | .86592 | o43438 | .86706] 73631 eda820 | .86932] 14014 

-86480 | 043249 | .86594| odd44i | .86708] .73634 039826 | .86933 | .74018 
| .86482 | .73252 | .86596 | 73445 | .86710) 78637 223829 | .86935 | 74021 
9.86484 | .73255 | 9.86598 | 73448 | 9.86712 | .73640 | eta8e2 1 9.86937 | .24024 
86486 | .73258 | .86600] 43451 | .86713| 273644 24836 | .86939 | od4027 | 
.86488 | .73261 | .86602| .73454 | .86715| 273647 243839 | .86941] 74080 | 
86489 | .73265 | .86604 | 78458 | .86717| 248650 od d842 | .86943 | 74038 | 

1 9.86491] .73268 | 9.86606 | .73461 }9.86719 | .73653 | 9.86832 | .73845 | 9.86945 | .74037 
j .86493 | .75271 | .86607] .73464 | .86721] .73656 | .86834] .73848 | .86947] .74040 
j .86495 | .73274 } 86609] 73467 | .86723| .73660 | .86836| .73852 | .86948] .74043 

} .86497 | -d3278 | .86611] .73470 | .86725] .73663 | .86838 | .78855 | .86950| .74046 
+ 15’ 9.86499 | .73251 | 9.86613 | .73474 | 9.86727 | .73666 1 9.86840 | .78858 | 9.86952 | 74049 

“il q 
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TABLE 34. [Page 361 

Haversines. 

7h 55m 118° 45’ | 7h 56m 119° 0” | 7h 57m 119° 15’ | 7h 58m 119° 30’ | 7h 59m 119° 45/7 

Log. Hay.| Nat. Hav.] Log. Hav.) Nat. Hav.j Log. Hav.) Nat. Hav.} Log. Hav.| Nat. Hav Log. Hav.| Nat. Hay. 

9.86952 | .74049| 9.87064 | .74240]9.87175| .74431]9.87286| .74621]9.87396| .74811 
.86954| .74052] .87066| .74244] .87177| .74434] .97288| .74624| .37398| .74814 
.86956 | .74056] .87068| .74247] .87179| .74437| .87290| .74628) .87400| .74817 | 
.86958 | .74059] .87070| .74250] .87181| .74441] .87292| .74631] .87402] .74820 

9.86960 | .74062] 9.87072 | .74253] 9.87183 | .7444419.87294| .74634]9.87404| .74823| 
86962 | .74065] .87073| .74256] .87185| .74447] .87295| .74637] .87406|] .74827 
.86963 | .74069] .87075| .74260| .87187| .74450| .87297| .74640] 97407] .74830| 
86965 | .74072| .87077| .74263] .87188| .74453] .87299| .74643| .87409| .74833] 

9.86967 | .74075 | 9.87079 | .74266] 9.87190 | .74456| 9.87301 | .74646] 9.87411 | .74836 
.86969 | .74078] .87081| .74269] .87192| .74460] .87303| .74650] .$7413] .74839 | 
.86971| 74081] .87083| .74272] .87194| .74463] .87305| .74653] .87415| .74842 | 
.86973 | _.74084] .87085| .74275] .87196| .74466] .87306| .74656] .87417| .74846 

9.86975 | .74088 | 9.87086 | .74279] 9.87198 | .74469| 9.87308 | .74659 |] 9.87418 | .74849 
.86977 | .74091] .87088| .74282) .87199| .74472] .87310| .74662] .87420| .74852 
.86978 | .74094] .87090| .74285] .87201| .74475| .87312| .74665] .97422| .74855 | 
86980} .74097] .87092| .74288] .87203| 74479] .87314| .74669) 87424] .74858 

9.86982 | .74100] 9.87094 | .74291]9.87205| .74482] 9.87316 | .74672] 9.87426 | .74861 | 
.86984] 74104] .87096| .74294] .87207| 74485] .87318| .74675] .87428| .74864 | 
.86986 | .74107] .87098| .74298] .87209| .74488] .87319| .74678} 187429] .74868 
.86988 | 74110] .87100| .74301] .87211| .74491] .87321| .74681] 187431] 74971} 

9.86990 9.87101 | .74304] 9.87212 | .744941 9.87323 | .74684} 9.87433 | .74874 | 
86991 87103 | .74307] .87214| .74498| .87325| .74688] .87435| .74877 
86993 .87105| .74310] .87216| .74501] .87327| .74691] .87437| .74880 
86995 .87107 | .74314] 87218] .74504] .87329| .74694] .87439| .74883 

9.86997 | .74126| 9.87109 | .74317] 9.87220 | .74507| 9.87330 | .74697] 9.87440 | .74887 | 
.86999 | .74129] 87111] .74320] .87222] .74510] .87332| .74700] .87442| .74890| 
.87001| 74132] .87112| .74323] .87224| .74544] .87334| .747034 197444] .74893 | 
87003 |_.74135| .87114| .74326] .87225| .74517] .87336| .74707} 87446] .74896| 

9.87004 | .74139]9.87116| .74329 | 9.87227 | .74520] 9.87338 | .74710] 9.87448 | .74899 
87006 | .74142] .87118] .74333] .87229| .74523] .87340| .74713] 97450] .74902 
.87008| .74145] .87120| .74336] .87231| .74526] .87341| .74716] .87451| .74905 
87010 | 74148] .87122| .74339]| .87233| 74529] .87343| .74719} .87453| .74908 | 

9.87012 | .74151]9.87124| .74342] 9.87235 | .74533| 9.97345 | .74722 | 9.87455 | .74912] 
.87014| 74155] .87125| 74345] .87236| .74536| .87347| .747261 .87457| .74915 
.87016 | .74158] .87127] .74349] .87238] .74539] .87349| .74729} .87459| .74918 | 
87018 | 74161] .87129| 74352] 87240] 74542] .87351| .74732] .87460| .74921 

9.87019 | .74164| 9.87131 | .74355 | 9.87242 | .74545| 9.87352 | .74785| 9.87462 | .74924 
.87021| 74167] .87133| .74358| .87244| .74548| .87354| .74738] .87464| .74928| 
.87023| .74170] .87135| .74361] .87246| .74552] .87356|. .74741] .87466| .74931| 
87025 | .74174|_ .87137| .74364] .87248| .74555) .87358| .74744] 87468] .74934 

9.87027 | .74177 | 9.87138 | .74368 | 9.87249 | .74558| 9.87360 | .74748] 9.87470| .74937| 
87029 | .74180] .87140| .74371) .87251| .74561] .87362| .74751] .87471| .74940 
.87031| .74183] .87142| .74374] .87253| .74564] .87363| .74754] .87473| .74943| 
87032 | .74186] .87144| 74377] 87255] .74567] .87365| .74757] .87475| .74946| 

9.87034 | .74190] 9.87146 | .74380] 9.87257 | .74571] 9.87367 | .74760] 9.87477 | .74950| 
.87036| .74193] .87148| .74383] .87259| .74574] .87369| .747634 .87479| .74953 | 
.87038| .74196] .87149| .74387} .87260| .74577] .87371| .74767} .87481| .74956] 
.87040 | .74199] .87151| .74390] .87262| .74580] .87373| .747701 .87492| .74959| 

9.87042 | .74202 | 9.87153 | .74393 | 9.87264 | .74583| 9.87374 | .74773 | 9.87484| .74962 | 
.87044| .74205] .87155| .74396] .87266| .74586] .87376| .747761 .87486| .749654 
.87045 | .74209] .87157| .74399| .87268] .74590| .87378| .74779| .87488| .74969| 
87047 |_.74212 | .87159 | .74402] .87270| .74593] .87380| .74782] 187490] .74972] 

9.87049 | .74215] 9.87161 | .74406] 9.87271 | .74596| 9.87382 | .74786] 9.87492 | .74975 | 
.87051| .74218] .87162] .74409} .87273| .74599] .87384| .74789] .87493| .74978| 
87053] .24221] .87164| 74412] .87275| .74602] .87385| .74792] .87495| .74981 | 
87055 | 74225] .87166| 4744151 .87277| .74605] .87387| .74795 .87497| .74984} 

9.87057 | .74228] 9.87168 | .74418] 9.87279 | .74609| 9.87389 | .74798| 9.87499 | .74987} 
87059 | 74231] .87170| .744221 .87281| .74612] .87391| .74801} .87501| .74991 
.87060} .74234| .87172| 74425] .87283| .74615]| .87393| .74805] .87502| .74994 
87062 | .74237| .87174| .74428]) 87284] .74618] .87395| .74808] .87504] .74997 

9.87064 9.87175 | .74431 | 9.87286 | .74621|9.87396| .74811]9.87506| .75000| SDS] d Coty] G1 O33 00 

16h 3m } 16h gm 16h im 16h om 



_ Page 352] TABLE 34. 

Haversines. 

8h om 120° 0” Sh 2m 120° 30” 8h 4m 121° WY Sh 6m 121° 3Y 8h 8m 122° WY 

Nat. Hav.| Log. Hav.) Nat. Hav.} Log. Hav.| Nat. Hav.] Log. Hav.| Nat. Hav.] Log. Hav.| Nat. Hav. s 

0.75000 | 9.87724 | 0.75377 | 9.87939 | 0.75752 | 9.88153 | 0.76125 | 9.88364 | 0.76496 | 60 
-75006| .87727| 75383] .87943| .75758] .88156| .76131] .88367| .76502] 53 
75013] .87731| .75389} .87947] .75764] .88160| .76137] .88371| .76508 
-75019 | .87735| .75396] .87950| .75771] .88163| .76144] .88374| .76514 

9.87521 | 0.75025 | 9.87738'| 0.75402 | 9.87954 | 0.75777 | 9.88167 | 0.76150 | 9.88378 | 0.76521 
.87524| .75032] .87742| .75408] .87957| .75783] .88170] .76156] .88381| .76527 
.87528 | .75038) .87745| .75415] .87961| .75789] .88174| .76162] .88385| .76533 
.87532 | .75044] .87749| .75421] .87964| .75795] .88177| .76168] .88388| .76539 

9.87535 | 0.75050 | 9.87753 | 0.75427 | 9.87968 | 0.75802 | 9.88181 | 0.76175 | 9.88392 | 0.76545 
187539 | 275057) .87756| .75433] .87971| .75808] .88185) .76184] .88395| .76551 
.87543| .75063) .87760| .75440] .87975| .75814] .88188| .76187] .88399| .76558 
.87546| .75069} .87764| .75446] .87979| .75820] .88192| .76193] .88402| .76564 

9.87550 | 0.75075 | 9.87767 | 0.75452 | 9.87982 | 0.75827 | 9.88195 | 0.76199 | 9.88406 | 0.76570 
.87553| .75082) .87771| .75458] .87986| .75833] .88199| .76205] .88409| .76576 
.87557 | .%5088) .87774| .75465} .87989| .75839] .88202| .76212] 88413] .76582 | 
187561 | .75094) .87778| .75471] .87993| .75845| .88206| .76218] .88416| .76588 

9.87564 | 0.75101 | 9.87782 | 0.75477 | 9.87996 | 0.75852 | 9.88209 | 0.76224 | 9.88420 | 0.76595 
.87568| 235107] .87785| .75483] .88000] .75858] .88213| .76230] .88423] .76601 
.87572| 75113] .87789| .75490] .88004| .75864] .88216| .76236] .88427| .76607 
.87575 | 275120] .87792| .75496} 88007] 75870] .88220| .76243] .88430| .76613 

9.87579 | 0.75126 | 9.87796 | 0.75502 | 9.88011 | 0.75876 | 9.88223 | 0.76249 | 9.88434 | 0.76619 
.87583| 751324 .873800| .75508! .g8014| .758831 .88227) .76255' 188437] .76625 
.87586| .75138] .87803| .75515| .88018| .75889] .88230| .76261] .88441| .76632 
.87590| 75145] .87807| .75521| 88021] .75895] .88234| .76267] .88444| .76638 

9.87593 | 0.75151 | 9.87810 | 0.75527 | 9.88025 | 0.75901 | 9.88237 | 0.76274 | 9.88448 | 0.76644 
.87597| 75157] .87814| .75533] .88029| .75908] .88241) .76280] .88451| .76650 
.87601| .%5164] .87818| .75540} .88032| .75914] .88244| .76286] .88455| .76656 
.87604| .75170) .87821| .75546] .88036| .75920] .88248| .76292] .88458] .76662 

9.87608 | 0.75176 | 9.87825 | 0.75552 | 9.88039 | 0.75926 | 9.88252 | 0.76298 | 9.88462 | 0.76668 
9.87612 | 0.75182 | 9.87828 | 0.75558 | 9.88043 | 0.75932 | 9.88255 | 0.76305 | 9.88465 | 0.76675 

15h 59m 15h 57m 15h 55m 15h 53m 15h 54m 

8h 1m 120° 0” 8h 3m 120° 30” 8h 5m 124° 0” | 8h 7m 121° 30’ 8h gm 122° Y 

9.87615 | 0.75189 | 9.87832 | 0.75565 | 9.88046 | 0.75939 | 9.88259 | 0.76311 | 9.88469 | 0.76681 
87619] 75195] .87835] 275571} .88050| .75945] .88262| .76317] .88472| .76687 
87623 | 245201} .87839|) 275577] .88053| .75951} .88266| .76323} .88476| .76693 
87626 | 35208] .87843] .J5583} .88057| 75957] .88269| .76329} .88479| .76699 

9.87630 | 0.75214 | 9.87846 | 0.75590 | 9.88061 | 0.75964 | 9.88273 | 0.76335 | 9.88483 | 0.76705 
87633 | 245220} .87850| .75596]} .88064| .75970} .88276| .76342] .88486| 76711 
87637 | 245226] .87853] 75602] .88068| .75976] .88280| 76348} .88490| .76718 
87641] .752383] .87857| 75608} .88071| .75982] .88283| .76354] .88493| .76724 

9.87644 | 0.75239 | 9.87861 | 0.75615 | 9.88075 | 0.75988 | 9.88287 | 0.76360 | 9.88496 | 0.76730 
87648 | 245245] .87864) .75621]} .88078| 75995] .88290; 76366} .88500} 76736 
-87652 | 275251] .87868| .75627}] .88082| .76001} .88294] .76373} .88503| .76742 
87655 | 245258] .87871| 75633] .88085] .76007} .88297| .76379) .88507} 76748 

9.87659 | 0.75264 | 9.87875 | 0.75640 | 9.88089 | 0.76013 | 9.88301 | 0.76585 | 9.88510 | 0.76754 
87662} 245270] .87879| .75646} .88092] 76019} .88304| 76391) .88514|] 76761 
87666 | 45277] .87882| .75652] .88096| .76026] 88308] .76397] .88517) 76767 
-87670| 245283] .87886| 275658} .88100} 76032] .88311] 76403) .88521] 46773 

9.87673 | 0.75289 | 9.87889 | 0.75665 } 9.88103 | 0.76038 } 9.88315 | 0.76410 } 9.88524 | 0.76779 
87677 | 245295] .87893| .75671] .88107| .76044} .88318] 76416} .88528|] .16785 
87680 | .75302} .87896| .75677} .88110] .76050]} .88322] .76422} .88531| .76791 
87684 | .75308]} .87900| .75683]} .88114] .76057] .88325] .764281 .88535| .76797 | 

9.87688 | 0.75314 | 9.87904 | 0.75690 | 9.88117 | 0.76063 | 9.88329 | 0.76434 ] 9. 88538 | 0.76804 
87691 | 2753214 .87907| 45696} .88121|] .76069} .88332] .76440] .88542|] .76810 
87695 | 275327] .87911| 275702] .88124) .76075} .88336] 76447] .88545| .76816 
87699 | .45333] .87914| 275708} .88128| .76082]} .88339] .76453] .88549| .76822 

9.87702 | 0.75339 } 9.87918 | 0.75714 | 9.88131 | 0.76088 | 9.88343 | 0.76459 | 9.88552 | 0.76828 
87706 | .75346]} .87921| .75721] .88185] .76094] .88346] .76465} .88556] 76834 
87709 | 275352] .87925| .75727] .88139] 76100} .88350] 76471] .88559| 76840 
87718 |_ «75858 ] .87929| 275733] .88142 | 76106) .88353 | .76477] .88562| .76847 

0.75364 | 9.87932 | 0.75739 | 9.88146 | 0.76113 | 9.88357 | 0.76484 | 9.88566 | 0.76853 
et5371 4) .87936| 75746) .88149] .76119} .88360] .76490]} .88569| 76859 

60-+80 } 9.87724 | 0.75377 | 9.87939 | 0.75752 | 9.88153 | 0.76125 | 9.88364 | 0.76496 I 9.88573 | 0.76865 

15h 58m 15h 56m 15h 54m 15h 52m 15h 50m 



TABLE 34. [Page 353 

Haversines. 

Sh 10m 122° 30’ | 8h 12M 123° 0” | Sh 14m 123° 30’ | Sk 16m 124° 0/ Sh 18M 124° 30/ 

Log. Hav.| Nat. Hav.) Log. Hav.) Nat. Hav.} Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hay.} Log. Hay.) Nat. Hav, 

9.88573 9.88780 | 0.77232 | 9.88984 | 0.77597 | 9.89187 | 0.77960 | 9.89387 | 0.78320 
-88576 88783 | 77238] .88988| .77603} .89190) .77966} .89391) .78326 
-88580 88787 | 37244 .88991| .77609} .89194 |] 77972} .89394| 78532 
-88583 | 76883} .88790| 277250] .88995) .77615) .89197| .W7978} .89397 | 78338 

9.88587 | 0.76890 | 9.88793 | 0.77256 | 9.88998 | 0.77621 | 9.89200 | 0.77984 } 9.89400 | 0.78344. 
88590 | .46896} .88797} 277262} .89001| .77627} .89204| 77990} .89404| .78350 
-88594 | #6902} .88800} 77269] .89005| .77633] .89207} .77996) .89407| .78356 
88597 | .46908] .88804| .77275} .89008| .77639} .89210) .78002] .89411) .78362 

9.88600 ; 0.76914 } 9.88807 | 0.77281 } 9.89012 | 9.77645 | 9.89214 | 0.78008 | 9.89414 | 0.78368 
-88604 | 76920] .88811} .77287] .89015| 77651] .89217| .78014]} .89417| 78574 
-88607 | -46926} .88814] 277293] .89018| .77657} .89221| .780204 89421) .78380 
-88611 | .#6932 4 .88817 | 77299} .89022 | .77664]) .89224| 78026] .89424| .78386 

9.88614 | .076939 } 9.88821 | 0.77305 | 9.89025 | 0.77670 | 9.89227 | 0.78032 | 9.89427 | 0.78392 
88618 | .76945} .88824) .77311 7 .89028| .77676]} .89231] 78038] .89431| .78398 
88621} 46951] .88828] 77317] .89032| .77682] 89234) .78044} .89434) .78404 
-88625 | 246957} .88831] .77323} .89035] .¢7688} .89237| .78050]) .89437]| .78410 

9.88628 | 0.76963 | 9.88835 | 0.77329 | 9.89039 | 0.77694 | 9.89241 | 0.78056 | 9.89441 | 0.78416 
88632 | 76969} 88838] .77336} .89042] .77700} .89244| .78062] .89444 
-88635 | »46975 | .88841 |) .77342} 89045] .77706} .89247| .78068]) .89447 
88639 | .76981} .88845 | .77348]} .89049 | .77712} .89251 | 78074) .89450 

9.88642 | 0.76988 |.9.88848 | 0.77354 | 9.89052 | 0.77718 | 9.89254 | 0.78080 | 9.89454 
-88645 | 27699449 .88852| .773604 .89056| 777241 .89257] .78086} .89457 
88649 | .77000} .88855] .77366] .89059|) .77730} .89261|) .78092} .89460 
-88652 | .#7006} .88858| .773729 .89062| .77736} .89264| .78098} .89464 

9.88656 | 0.77012 | 9.88862 | 0.77378 | 9.89066 | 0.77742 | 9.89267 | 0.78104 | 9.89467 
88659 | .77018} .88865] .77384) .89069| .77748} .89271| .78110} .89470 
-88663 | 77024] .88869| .77390] .89072| 77754] .89274| .78116} .89474 
88666 | .77030] .88872| .77396] .89076| .77760]} .89277| .78122] .89477] .78482 

9.88670 | 0.77036 | 9.88876 | 0.77403 | 9.89079 | 0.77766 | 9.89281 | 0.78128 | 9.89480 | 0.78488 
9.88673 | 0.77043 | 9.88879 | 0.77409 | 9.89083 | 0.77772 | 9.89284 | 0.78134 |.9.89484 | 0.78494 

15h 49m 15h 47m 15h 45m 15h 43m 

8h 11™ 122° 3Y | 8h 13M 123° 0 | 8h 15m 123° 30’ | Sh 17m 124° 0 

9.88677 | 0.77049 | 9.88882 | 0.77415 | 9.89086 | 0.77779 | 9.89287 | 0.78140 | 9.89487 
-88680 | .77055] .88886] .77412]} .89089| 77785} .89291] .78146]) .89490 
88683 | .77061] .88889 | 77427] .89093| 77791] .89294] 78152] .89493 
88687 | 47067] .88893 | 77433} .89096| 77797} .89298| 78158] .89497 

9.88690 | 0.77073] 9.58896 | 0.77439 | 9.89099 | 0.77803 | 9.89301 | 0.78164 | 9.89500 
-88694 | .77079} .88899| 77445] .89102| 77809} .89304| .78170} .89503 
88697 | .d7085} .88903| 77451} .89106] .77815} 89303] .78176} .89507 
88701 | .#7092} .88906| .77457]} .89110|] .77821} .89311] .78182} .89510 

9.88704 | 0.77098 } 9.88910 | 0.77463 | 9.89113 | 0.77827 | 9.89314 | 0.78188 | 9.89513 
88708 | -d7104] .88913 | .v7469} .89116| .77833] .89318] .78194} .89517 
88711} .77110] .88916| .v77475] .89120) .77839} .89321) .78200] .89520 
88714 | .W71164 .88920| 77482} .89123| .77845]} .89324| .782064 .89523 

24-21 | 9.88718 | 0.77122 | 9.88923 | 0.77488 | 9.89126 | 0.77851 | 9.89328 | 0.78212 | 9.89527 | 0.78572 
H 26° 88721 | #7128] .88927| .W7494} .89130) 77857} .89331| .78218} .89530] .78577 

088725 | .77134]} .88930| .77500] .89133] .77863} .89334| .78224] .89533] .78583 
88728 | .#7140} .88933] .77506} .89137| .77869] .89338| .78230} .89536] .78589 

9.88732 | 0.77147 | 9.88937 | 0.77512 | 9.89140 | 0.77875 | 9.89341 | 0.78236 | 9.89540 | 0.78595 
88735 | #7153} .88940| .v7518} .89143|] .77881} .89344| .78242]} 89543] .78601 
88739 | #7159} .88944| .77524} .89147| 77887] .89348| .78248] 189546] .78607 
88742 | .W7165} .88947| .77530} .89150| .27893} .89351 | .78254] .89550)| 78613 

9.88745 | 0.77171 | 9.88950 | 0.77536 | 9.89153 | 0.77899 | 9.89354 | 0.78260 | 9.89553 | 0.78619 
88749 | .d7177} .88954| 77542) .89157|) 779054 89358) 78266} .89556| 78625 
88752 | #7183} .88957| .77548} .89160) 77911] .89361 | .78272] .89559)| 78531 
.88756 | #7189] .88961| .%7554} .89163) .77917]} .89364| .78278] .89563] 78637 

9.88759 | 0.77195 | 9.88964 | 0.77560 | 9.89167 | 0.77923 | 9.89368 | 0.78284 | 9.89566 | 0.78643 
88763 | #7201} .88967) .77567} .89170| .77929]} .89371| .78290] .89569| .78649 
88766 | 274208] .88971| .W7573} .89174| .77936} .89374| .78296} .89573| .78655 
88769 | 07204] .88974| 74579) 89177 | .77942} 89378 | 78302} .89576 | .78661} 

9.88773 | 0.74220 | 9.88978 | 0.77585 | 9.89180 | 0.77948 | 9.89381 | 0.78308 | 9.89579 | 0.78667 
88776 | 77226] .88981 |) .77591] .89184| 77954] .89384| .78314] .89583 | 78673 

9.88780 | 0.77282 || 9.88984 | 0.77597 | 9.89187 | 0.77960 | 9.89387 | 0.78320 | 9.89586 | 0.78679 | 

15h 43m 15h 46m 15h 44m 15h 4gm 15h 40m 

66806°—38. 23 



Page 354] TABLE 34, 
Haversines. 

Sh 20m 125° 0 | 8k 22m 125° 30’ | 8k 24m 126° OW | 8h 26m 126° 30 | 8h 238m 127° 

s { | Log. Hav.) Nat. Hay.} Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav.} Log. Hav.| Nat. Hav, 

O 07} 9.89586 | 0.78679 | 9.89782 | 0.79035 | 9.89976 | 0.79389 | 9.90168 | 0.79741 | 9.90358 | 0.80091 
2 } .89589 | .78685] .89785| 79041} .89979} .79395} .90171| .79747] .90361] .80097 
44+ 1} .89592|] .78691] .89789] .79047] .89983| 794014 .90175| .79753] .90365| .80102 
6 89596 |_ -48697} .89792| .79053} .89986| .79407] .90178} .79759} .90368 | .80108 

9.89599 | 0.78703 | 9.89795 | 0.79059 | 9.89989 | 0.79413 } 9.90181 9.90371 | 0.80114 } 
89602 | .%8709} .89798| .79065] .89992| .79419] .90184 -90374 | .80120 
-89606 | #8715] .89802} .79071} .89995| 79425] .90187 90377 | -80126 
89609 | .d8721} .89805} 79077] .89999} .79430]} .90191 -90380 |} .80131 

| 9.89612 , 0.78726 | 9.89808 ; 0.79082 | 9.90002 | 0.79436 } 9.90194 9.90383 | 0.80137 
-89615 | 278732] .89811| 79088} .90005| .79442} .90197 -90387 | 80143 
-89619 | 278738} .89815] .79094]} .90008| 79448) .90200 -90390 | 80149 
-89622 | .d8744]} .89818} .79100] .90012] .79454) .90203 -90393 |_ 80155 | 

9.89625 | 0.78750 } 9.89821 | 0.79106 | 9.90015 | 0.79460 | 9.90206 9.90396 | 0.80160 
89628 | .d8756] .89824| 79112] .90018| .79466} .90210 -90399 | .80166 
89632 | .¢8762] .89828| 79118} .90021| .79471] .90213 -90402 | 80172 
89635 | .d8768} .89831| 79124] .90024| .79477] .90216 -90405 | .80178 

9.89638 | 0.78774 | 9.89834 | 0.79130 | 9.90028 | 0.79483 | 9.90219 9.90409 | 0.80184 
-89642 | .78780] .89837| .79136] .90031 | .79489} .90222 -90412 | .80189 
-89645 | .78786} .89840| 79142} .90034| 79495} .90225 -90415 | .80195 | 
-89648 | .d8792] 89844] .79148} .90037| .79501} .90229 90418 | .80201 

9.89651 | 0.78798 | 9.89847 | 0.79153 | 9.90040 | 0.79507 | 9.90232 9.90421 | 0.80207 
-89655 | .388045 .89850} 79159) .90044] .79513!% .90235 -90425 | .80213 
-89658 | .d8810} .89853 | 79165} .90047| .79519] .90238 -90428 | .80218 
-89661 | .¢8816} .89857) 79171} .90050| 795244 .90241 -90431 | .80224 

9.89665 | 0.78822 | 9.89860 | 0.79177 | 9.90053 | 0.79530 | 9.90244 9.90434 | 0.80230 } 
-89668 | .78828] .89863] .79183} .90056| 79536} .90248 -90437 | .80236 
-89671| .78834] .89866| 79189} .90060| .79542} .90251 -90440 | .80242 
-89674 |_ 48859] .89870| 79195} .90063 | .%9548]} .90254 | .90443 |_ 80247 

9.89678 | 0.78845 | 9.89873 | 0.79201 | 9.90066 | 0.79554 | 9.90257 9.90446 | 0.80253 
9.89681 | 0.78851 | 9.89876 | 0.79207 | 9.90069 | 0.79560 | 9.90260 -9.90449 | 0.80259 

15h ggm 15hg7m 15h 33m 15h gym 

Sh 2m 125° Sh 23m 125° 30’ | 8h 25m 126° O” | 8h 27m 126° 3 

| 9.89684 9.89879 | 0.79212 }.9.90072 | 0.79565 | 9.90264 
89687 -89883 | .#9218} .90076| 79571} .90267 
-89691 89886 | 279224} .90079| 79577] .90270 

} .89694 89889 | .79230} .90082] .79583] .90273 
9.89697 9.89892 | 0.79236 } 9.90085 | 0.79589 | 9.90276 
89701 -89896 | .79242] .90088 | 79595} .90279 
-89704 4 249248} .90092| 79601} .90282 
89707 3 249254] .90095| .79607} .90286 

9.89710 : 0.79260 | 9.90098 | 0.79612 | 9.90289 
89714 3 249266} .90101| .79618] .90292 
89717 3 od9271} .90104|) 79624} .90295 
-89720 | .78923] . 249277} .90108 | 79630} .90298 

0.78928 | 9.89918 | 0.79283 | 9.90111 | 0.279636 | 9.90301 
238934] .89921] .79289] .90114| .79642}) .90305 
248940} .89925| 79295} .90117}| 79648} .90308 
048946} .89928| .79301} .90120) .79653} .90311 

0.78952 | 9.89931 | 0.79307 | 9.90124 | 0.79659 | 9.90314 
048958 | .89934| .79313} .90127| .79665} .90317 
238964] .89938] .79319} .90180] .79671]} .90320 
248970} .89941| 79325} .90133 | 79677} .90324 

9.89749 | 0.78976 | 9.89944 | 0.79330 | 9.90136 | 0.79683 | 9.90327 9.90515 
89753 | 78982] .89947| 79336) .90140|] .79688] .90330 -90518 
89756 | .¢8988]} .89950} 79342} .90143| .79694} .90333 90521 
89759 | .¢8994} .89954) 279348) .90146} 79700) .90336 90524 

9.89763 | 0.79000 }.9.89957 | 0.79354 | 9.90149 | 0.79706 || 9.90339 9.90527 
-89766 | 249006] .89960) .79360} .90152} .79712]} .90342 -90531 
-89769 | -79011} .89963} .79366]} .90356| .79718] .90346 -90534 
89772 | 249017} .89966) .79372] .90159} .79724]) .90349 -90537 

0.79023 } 9.89970 | 0.79377 | 9.90162 | 0.79729 | 9.90352 $.90540 
249029} .89973| .79383] .90165] .79735} .90355 90543 

60-+30 } 9.89782 | 0.79035 | 9.89976 | 0.79389 | 9.90168 | 0.79741 } 9.90358 H 

15h gm 15h gem 15h 84m 



Sh 80m 127° 30’ 

Log. Hav.{ Nat. Hav. 

TABLE 34. 

8h 82m 128° 0/ 

Log. Hay. 

9. 90546 | 0.80438 
90549 | 80444 
-90552 | 80450 
-90556 | 80455 

9.90732 
90735 
90738 
-90741 

0.80783 
80789 
80795 
80800 

Haversines. 

Sh 34m 128° 30/ 

9.90916 
-90919 
90922 
90925 

0.81126 
81131 
81137 
81143 

8h 36m 129° 0 

Nat. Hav.} Log. Hav.| Nat. Hav. Log. Hay.) Nat. Hav. 

0.81466 
081472 
81477 
81483 

9.91098 
-91101 
91104 
-91107 
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8h 88m 129° 30’ 

Log. Hav.| Nat. Hav, 

9.91277 | 0.81804 
-91280} .81810 
91283 | 81815 
91286 | 81821 

9.90559 | 0.80461 
-90562 | 80467 
-90565 | 80473 
90568 | .80478 

9.90571 | 0.80484 
-90574 | .80490 
90577 | .80496 
-90580 | .80502 

9.90744. 
90747 
90751 
90754 

9.90757 
-90760 
90763 
90766 

0.80806 
80812 
80817 
80823 

0.80829 
80835 

80846 
80840 | 

0.81148 
081154 
81160 
81165 

0.81171 
81177 
81183 
81188 

9.90928 
} .90931 

90934 
90937 

9.90940 
90943 
90946 
-90949 

6.81489 
281494 
81500 
281506 

0.81511 
081517 
81523 
281528 

9.91110 
91113 
91116 
91119 

9.91122 
91125 
91128 
91131 

9.91289 | 0.81826 
91292 | .81832 
91295 | .81838 
.91298 | 81843 

€.91301 | 0.81849 
91304 | 81854 
91307 | .81860 
-91310 | 81866 

9.90584 | 0.80507 
-90587 | 80513 
-90590 | .80519 
-90593 | 80525 

9.90596 | 0.80530 
90599 | .80536 
-90602 | .80542 
-90605 | .80548 

9.90769 
90772 
90775 
90778 

9.90781 
90784 
-90787 
-90790 

0.80852 
280858 
80863 
80869 

0.80875 
80880 
80886 
80892 | 

9.90952 
-90955 
-90958 
-90962 

9.90965 
-90968 
90971 
90974 

0.81194 
81200 
81205 
81211 

0.81217 
081222 
81228 
81234 

0.81534 
81539 
081545 
81551 

0.81556 
81562 
81568 
81573 

9.91134 
91137 
-91140 
91143 

9.91146 
91149 
91152 
91155 

9.91313 | 0.81871 
-91316 | .81877 
91319 | .81882 
91322 | .81888 

9.91325 | 0.81894 
-91328 | .81899 
-91331 | .81905 
-91334 | .81910 

9.90608 | 0.80553 
-90611 | .80559 
-90615 | 80565 
90618 | .80571 

9.90621 | 0.80576 
90624 | .80582 
90627 | .80588 
90630] 80594 

9.90794 
90797 
-90800 
-90803 

3.90806 
-90809 
-90812 
90815 

0.80898 
80903 
80909 
80915 

0.80920 
80926 
809352 
80938 

9.90977 
-90980 
-90983 
90986 

f 9.90989 
-90992 
-90995 
-90998 

0.81239 
081245 
81251 
81256 

0.81262 
81268 
81278 
081279 

0.81579 
81585 
81590 
281596 

0.81601 
281607 
81613 

9.91158 
91161 
91164 
91167 

9.91170 
-91173 
91176 
91179 81618 | 

9.91337 | 0.81916 
-91340 | .81922 
91343 | .81927 
91346 | 81933 

9.91349 | 0.81938 
91352 | 81944 
91355 | 81950 
91358 | 81955 

9.90633 | 0.80599 
9.90636 | 0.80605 

15h 29m 

8h 31m 127° 30’ 

9.90639 
-90642 
-90646 
90646 

9.90652 
-90655 
-90658 

f .90661 
1 9.90664 
} .90667 

-90670 
90673 

| 9.90836 

9.90818 | 0.80943 
9.90821 | 0.80949 

15h 27m 

Sh 83m 128° 0 

0.80955 
80960 
280966 
80972 

9.90824 
90827 
-90830 
90833 

9.91001 
9.91004 

15h Q5m 

0.81285 
0.81291 

8h 35m 128° 30/ 

9.91007 
-91010 
91013 
91016 

81302 
81308 
81313 

0.81296 | 

9.91182 | 0.81624 
9.91185 | 0.81630 

15h 23m 

8h 37m 129° WY 

9.91188 | 0.81635 
-91191 
91194 
91197 | 81652 

81641 | 
81647 | 

9.91361 | 0.81961 
9.91364 | 0.81966 

15h 21m 

8h 89m 129° 30’ 

9.91367 | 0.81972 | 
91369 | 81978 
.91372 | .81983 
-91375 | 81989 

0.80978 
80983 
80989 
80995 

0.81000 
81006 
281012 

-90840 
90843 
90846 

9.90849 
-90852 
90855 
-90858 

9.90676 
-90680 
-90683 
-90686 

} 9.90689 
-90692 
-90695 
90698 

1 9.90873 

9.90861 
-90864 
90867 
90870 

0.81023 
81029 
81035 
81040 

0.81046 
81052 
81657 
81063 

90876 
-90879 
-90882 

9.90701 
-90704 
-90707 
-90710 

9.90714 
-90717 
90720 
90723 

9.90885 
-90888 
90892 
90895 

9.90898 
-90901 
90904 
-90907 

81074 
81080 
81086 

0.81092 
81097 
81103 
81109 

281017 | 

0.81068 

0.81319 
81325 

9.91019 
91022 
91025 
-91028 

9.91031 
-91034 
-91037 
91040 

9.91200 
-91203 
91206 
91209 

0.81658 

81669 
81675 

0.81680 
281686 
281692 
81697 

81663 | 
9.91378 | 0.81994 
-91381 | .82000 
-91384 | .82005 
91387 | .82011 | 

9.91390 | 6.82017 
91393 | 82022 
-91396 | .82028 
-91399 | .82033 

9.91043 
91046 
-91049 
91052 

9.91055 
-91058 
-91061 
91064 

0.81703 
81708 
81714 | 
81720 

0.81725 
81731 
81737 
081742 

1 9.91402 0.82039 
82045 

91408 | .82050 
91411 | .82056 | 

9.91414 | 0.82061 
-91417 | .82067 
-91420| .82072 
91423 | .82078 

91405 

9.90726 
90729 

| 9.90732 

15h 38m 

9.90910 
-90913 

9.90916 

15% 26m 

0.81126 | 9.91098 | 0.81466 

15h 24m 

0.81748 | 
281753 
81759 
81765 | 

0.81770 
281776 
281781 
81787 

9.81793 
81798 | 

9.91277 | 0.81804 

15h 22m 

9.91426 | 0.82084 
91429 | .82089 | 
91432 | .82095 
91435 | .82100 

9.91437 | 0.82106 
91440 | .82112 
-91443 | 82117 
-91446 | .82123 

9.91449 | 0.82128 
91452 | .82134 } 

9.91455 | 0.82139 

15% 20m 



Page 356] TABLE 34. 
Haversines. 

8h 40m 130° 0 | 8h 42m 430° 30’ | 8h 44m 131° W | Sh 46m 131° 30’ | Sh 43m 132° Y 

.| Nat. Hav.] Log. Hav.| Nat. Hav.} Log. Hav.) Nat. Hav.} Log. Hav.| Nat. Hav.) Log. Hay.| Nat. Hav. 

0.82139 | 9.91631 | 0.82472 | 9.91805 | 0.828038 } 9.91976 | 0.83151 | 9.92146 | 0.83457 
91458 | 82145] .91634] .82478] .91807] 82808] .91979} .8d136} .92149) 83462 
-91461 | .82151] .91637) .82483} .91810| 82814] .91982] .83142} .92152) .83467 
-91464| .82156) .91640] .82489] .91813] .82819} .91985/ .8d147]} .92154| .83473 

| 9.91467 | 0.82162 | 9.91643 | 0.82495 | 9.91816 | 0.82825 | 9.91988 | 0.83153 | 9.92157 
(91470 | .82167] .91645| .82500] .91819| .82830] .91991) .83158} .92160 
‘91473 | .821731 .91648| .82506] .91822| .82836] .91993| .83164]} .92163 
‘91476 | .82178] .91651| .82511] .91825| .82841} .91996] .83169] 92166 

9.91479 | 0.82184 | 9.91654 | 0.82517 | 9.91828 | 0.82847 | 9.91999 | 0.83175 | 9.92169 
‘91482 | .82189] .91657| .82522] .91830] .82852}) .92002) .83180] .$2171 
‘91485 | 82195] .91660| .82528] 91833] .82858] .92005| 83185} .92174 
‘91488 | .82200] .91663| .82533} .91836| .82863] .92008| .83191]} .92177 | 

9.91490 | 0.82206 | 9.91666 | 0.82539 | 9.91839 | 0.82869 | 9.92010 | 0.83196 | 9.92180 
1 (91493| .82212] .91669| .82544] .91842| 82874] .92013] .83202) .92183 

‘91496 | 82217} .91672| .82550] .91845] 82880! .92016| .83207] .92185 
| .91499| .82223] .91674| .82555] .91848| .82885] .92019| .83213] .92188 
9.91502 | 0.82228 | 9.91677 | 0.82564 | 9.91851 | 0.82894 | 9.92022 | 0.83218 | 9.92191 
‘91505 | .82234} .91680| .82566] .91853| .s2896] .92025] .s3224] .92194 
91508} .82240] .91683| .82572] .91856| .82902] .92027] .83229] .92197 
‘91511 | .82245] .91686| .82577] .91859] .82907) .92030| .83234] .92199 

9.91514 | 0.82251 | 9.91689 | 0.82583 | 9.91862 | 0.82913 | 9.92033 | 0.83240 | 9.92202 
I 91517 | .82256] .91692| .82588] .91865] .82918] .92036| .83245] .92205 

(91520 | .82262] .91695| .82594] .91868| .82924] .92039] .ss25i] .92208 
(91523 | .82267] .91698| .825994 .91871| .82929] .92042] .83256] .92211 

1 9.91526 | 0.82273 | 9.91701 | 0.82605 | 9.91874 | 0.82934 | 9.92044 | 0.83262 | 9.92213 
91529 | .82278] .91703| .82610] .91876| .82940] .92047] .83267] .92216 
‘91532 | .82284} .91706| .82616] .91879| .82945] .92050] .83272] .92219 

| .91534| .82290] .91709| .82621] .91882] .82951] .92053| .83278} .92222 
| 9.91537 | 0.82295 | 9.91712 | 0.82627 | 9.91885 | 0.82956 | 9.92056 | 0.83283 | 9.92225 
9.91540 | 0.82301 | 9.91715 | 0.82632 | 9.91888 | 0.82962 | 9.92059 | 0.83289 | 9.92227 

15h 19m 15h pym 15h 15m 15h 13m 

| Sh 41m 130° 0” |} 8h 43m 130° 30’ | 8h 45m 131° O | Sh 47m 131° 30: | 8h 4om 

9.91543 | 0.82306 | 9.91718 | 0.82638 | 9.91891 | 0.82967 | 9.92061 | 0.83294 | 9.92230 
.91546| .82312] .91721 .91894| .82973] .92064| .83300} .92233 
91549 | .82317] .91724 91896 | .82978} .92067| .83305} .92236 
.91552 | .82323] .91727 .91899 | .82984] .92070| .83310} .92239 

1 9.91555 | 0.82328 | 9.91730 | 0.82669 | 9.91902 | 0.82989 | 9.92073 | 0.83316 | 9.92241 
} 91558 | .82334] .91732| .82666} .91905| .82995} .92076| .83321] .92244 

91561 | .82339} .91735| .82671] .91908] .83000] .92078| .83327]} .92247 
91564 | .82345) .91738| .82677] .91911| .83006] .92081| .83332] .92250 

9.91567 | 0.82351 | 9.91741 | 0.82682 | 9.91914 | 0.83011 | 9.92084 | 0.83337 | 9.92253 
‘91570 | .82356) .91744| 82688] .91916] .83016] .92087| .83343] .92255 
91573 | .82362} .91747| .82693] .91919| .83022] .92000| .83348] .92258 
91575 | .82367] .91750| .82699} .91922| .83027} .92093| 83354] .92261 

9.91578 | 0.82373 | 9.91753 | 0.82704 | 9.91925 | 0.83033 | 9.92095 | 0.83359 | 9.92264 
‘91581 | .82378} .91756| 82710] .91928] .83038] .92098| .83365] .92266 
‘91584 | .82384] .91758| .82715] .91931] .83044] .92101| .83370] .92269 

| 91587] .82389] .91761] .82721] .91934] .83049] .92104| .83375] .92272 
1 9.91590 | 0.82395 | 9.91764 | 0.82726 | 9.91936 | 0.83055 | 9.92107 | 0.83381 } 9.92275 

91593 | .82400] .91767| .82732] .91939| .83060} .92109| .83386] .92278 
(91596 | .82406] .91770| .82737] .91942| .83066] .92112| .83392] .92280 
91599 | .82412] .91773| .82743] .91945| .83071] 92115] .s3397] 922983 

9.91602 | 0.82417 | 9.91776 | 0.82748 | 9.91948 | 0.83077 | 9.92118 | 0.83402 | 9.92286 
‘91605 | .82423] .91779| .82754] .91951] .83082} .92121] .83408} .92239 
(91608 | .82428] .91782] .82759) .91954| .83087] .92124] .83413] .92292 
‘91610 | 82434] .91784| .82765] .91956| .83093] .92126| .83419] .92294 

| 9.91613 | 0.82439 } 9.91787 | 0.82770 | 9.91959 | 0.83098 | 9.92129 | 0.83424 | 9.92297 
‘91616 | .82445] .91790| .82776] .91962] .83104] .92132| .83430] .92300 
91619 | .82450] .91793| .82781] .91965] .83109] .92135] .83435] .92303 
91622 | .82456} .91796| .82786] .91968| .83115]} .92138| .83440] .92305 

9.91625 | 0.82461 | 9.91799 | 0.82792 | 9.91971 | 0.83120 | 9.92140 | 0.83446 | 9.92308 
82467} .91802| .82797] .91973| .83126} .92143| .83451] .92311 

60-+-30 | 9.91631 | 0.82472 | 9.91805 | 0.82803 | 9.91976 | 0.83131 | 9.92146 | 0.83457 | 9.92314 | 0.83780 

15h 18m Lh 16m 15h 14m 15h 12m _ 15h 10m 



TABLE 34. 
Haversines. 

8h 50m 132° 30’ | 8h 52m 133° 0” | 8h 54m 138° 80’ | 8h 56m 134° 0” | 8h 58m 134° 30/ 

Log. Hav.| Nat. Hav. Log. Hav.| Nat. Hav.} Log. Hav.) Nat. Hav.] Log. Hav.| Nat. Hav. Log. Hav.| Nat. Hav,| 

9.92314 | 0.83780 } 9.92480 | 0.84100 } 9.92643 | 0.84418 | 9.92805 | 0.84733 | 9.92965 | 6.85045 
92317 | .83785} .92482] .84105] .92646] .84423] .92808| .84738]) .92968| .85051 
92319 | .83790} .92485] .84111] .92649| .84428] .92811| .84743] .92970) .85056 
92322 | .83796} .92488| .84116] .92652| .84434] .92813] .84749} .92973 | .85061 

9.92325 | 0.83801 | 9.92491 | 0.84121 | 9.92654 | 0.84439 | 9.92816 | 0.84754 } 9.92975 | 0.85066 
92328 | 83806] .92493| .84127] .92657| .84444] .92819| 84759} .92978| 85071 
.92330 | .83812} .92496| .84132] .92660| .84449} .92821| 84764} .92981] .85077 
92333 | .83817} .92499| .84137] .92662| .84455] .92824| 84770} .92984| .85082 

9.92336 | 0.83822 | 9.92502 | 0.84142 | 9 92665 | 0.84460 } 9.92827 | 0.84775 | 9.92986 | 0.85087 
92339 | 83828] .92504) .84148] .92668| .84465] .92829; .84780] .92989) .85092 
92342 | .83833} .92507| .84153] .92670] .84470} .92832] 84785} .92992) .85097 
92344 | .83838} .92510| .84158] .92673| .84476] .92835) .84790} .92994 | .85102 

9.92347 | 0.83844 } 9.92512 | 0.84164 | 9.92676 | 0.84481 | 9.92837 | 0.84796 | 9.92997 | 0.85168 
.92350 | 83849} .92515| 84169] .92679| .84486] .92840} .84801} .93001} .85113 
92353 | 83855] .92518| 84174] .92681] .84492] .92843] .84806} .93002| .85118 
92355 | 83860} .92521| 84180} .92684] 84497} .92845| .84811} .93005| .85123 

9.92358 | 0.83865 | 9.92523 | 0.84185 | 9.92687 | 0.84502 } 9.92848 | 0.84817 | 9.93007 | 0.85128 
92361 | 83871] .92526| .84190} .92689] .84507} .92851|] .84822] .93010| .85134 
92364 | .83876] .92529] .84196}] .92692| .84513} .92853| .84827} .93013| .85139 
92366 | 88881} .92532| .84201} .92695| .84518} .92856 | 84832} .93015| .85144 

9.92369 | 0.83887 | 9.92534 | 0.84206 | 9.92698 | 0.84523 | 9.92859 | 0.84837 | 9.93018 | 0.85149 
92372 | 083892} .92537| .84211} .92700| .845281 .92861| .84843) .93021| .85154 
92375 | 83897} .92540] .84217} .92703| .84534] .92864] .84848} .93023| .85159 
92378 | 283903} .92543 | .84222] .92706] .84539]| .92867] .84853] .93026| .85165 

9.92380 | 0.83908 | 9.92545 | 0.84227 | 9.92708 | 0.84544 | 9.92869 | 0.84858 } 9.93029 | 0.85170 
.92383 | 83913} .92548| .84233] .92711| 84549} .92872| .84863} .93031| .85175 
.92386 | 283919] .92551] .84238] .92714| .84555] .92875| .84869]} .93034| .85180 
92389 | 88924] .92554| 84243] .92716 | .84560] .92877| .84874} .93036 | .85185 

9.92391 | 0.83929 | 9.92556 | 0.84249 | 9.92719 | 0.84565 | 9.92880 | 0.84879 | 9.93039 | 0.85190 
9.92394 | 0.83935 | 9.92559 | 0.84254 | 9.92722 | 0.84570 | 9.92883 | 0.84884. | 9.93042 | 0.85196 

15h gm 15h ym 15h 5m 15h gm 

Sh 51M 132° 30’ | 8h 53m 133° 0” | Sh 55m 133° 80’ | 8h 57m 134° 0/ | Sh 59m 134° 30’ 

9.92397 | 0.83940 | 9.92562 | 0.84259 | 9.92725 | 0.84576 | 9.92885 | 0.84890 | 9.93044 | 0.85201 
.92400| .83945| .92564| .84264] .92727| .84581] .92888| .84895] .93047| .85206 
92402 | 83951) .92567| .84270] .92730| .84586} .92891| .84900] .$3050| .852i1 
92405 | .88956] .92570| 84275) .92733| .84591] .92893] .84905] .93052| .85216 

9.92408 | 0.83961 | 9.92573 | 0.84280 | 9.92735 | 0.84597 | 9.92896 | 0.84910 | 9.93055 | 0.85221 
92411] .83967] .92575| .84286] .92738| .84602] .92899| .84916] .93057| .85227 
92413 | .83972] .92578| .84291] .92741| .84607} .92901| .84921] .93060| .85232 
.92416 | .83977] .92581| .84296] .92743| .84612] .92904] .84926] .93063| .85237 

9.92419 | 0.83983 | 9.92584 | 0.84302 | 9.92746 | 0.84618 | 9.92907 | 0.84931 | 9.93065 | 0.85242 
92422 | .83988] .92586| .84307] .92749| .84623] .92909| .84936] .93068| .85247 
.92425 | .83993] .92589| .84312] .92751| .84628] .92912) .84942] .93071) .85252 
.92427 | .83999 | .92592| .84317| .92754| .84633] .92915| .84947 4 93073 |_.85258 

9.92430 | 0.84004 | 9.92594 | 0.84323 | 9.92757 | 0.84639 | 9.92917 | 0.84952 | 9.93076 | 0.85263 
92433 | .84009 | .92597| .84328] .92760| .84644] .92920| .84957] .93079| .85268 
.92436 | .84015] .92600| .84333] .92762| .84649] .92923| .84962] .93081| .85273 
92438 | .84020] .92603| .84339] .92765| .84654] .92925| .84968] .93084| .85278 

9.92441 | 0.84025 | 9.92605 | 0.84344 | 9.92768 | 0.84660 | 9.92928 | 0.84973 | 9.93086 | 0.85283 
92444 | .84031] .92608| .84349] .92770| .84665] .92931| .84978| .93089] .85288 
.92447| .84036] .92611| .84354] .92773| .84670} .92933] .84983] .93092| .85294 
92449 | .84041] 92613] .84360] .92776| .84675| .92936| .84988] .93094| .85299 

9.92452 | 0.84047 | 9.92616 | 0.84365 | 9.92778 | 0.84681 | 9.92939 | 0.84994 | 9.93097 | 0.85304 
92455 | .84052] .92619| .84370] .92781| .84686] .92941| .84999] .93100] .85309 
92458 | .84057| 92622] .84376] .92784| .84691] .92944| .85004] .93102] .85314 
92460 | .840634 .92624| 84381) .92786| .84696} .92947| .85009) .93105 

9.92463 | 0.84068 | 9.92627 | 0.84386 | 9.92789 | 0.84702 | 9.92949 | 0.85014 } 9.93107 
92466 | .84073] .92630| .84391] .92792| .84707] .92952| .85020] .93110 
.92469| .84079] .92633| .84397] .92794| .84712] .92955| .85025} .93113 
.92471| .84084] .92635| .84402] 92797 | .84717] .92957] .85030] .93115 

0.84089 | 9.92638 | 0.84407 | 9.92800 | 0.84722 | 9.92960 | 0.85035 | 9.93118 
84095} .92641| .84412] .92802| 84728} .92962| .85040] .93120 

60-+30 | 9.92480 | 0.84100 | 9.92643 | 0.84418 | 9.92805 | 0.84733 | 9.92965 | 0.85045 | 9.93123 

15h 6m 15h 4m 
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CMWAAP WWE S! ~ 

9h Om 135° 
Log. Hav.) Nat. Hav, 

TABLE 34. 

136° 

Haversines. 

gh gm 137° gh 12m 138° 
.| Nat. Hav, Log. Hav.| Nat. Hav, Log. Hav.! Nat. Hav. .| Nat. Hav, 

9.93123 
-93128 
93134 
93139 

9.93144 
-93149 
93154 
-93160 

9.93165 
-93170 
93175 
93181 

9.93186 

0.85355 
85366 
85376 
85386 

0.85396 
85407 
085417 
285427 

0.85438 
85448 
285458 
85468 

0.85479 
-93191 | .85489 

9.93196 | 0.85499 

Log. 

9.93433 
-93438 
93443 
.93448 

9.93454 
-93459 
93464 
.93469 

9.93474 
.93479 
-93484 
-93489 

9.93494 

0.85967 
85977 
85987 
85997 

0.86007 
86017 
86028 
86038 

0.86048 
86058 
86068 
86078 

0.86088 
93499 | .86098 

9.93504 | 0.86108 
14h 59m 

gh ym 135° 
14h 55m 

gh 5m 136° 

9.93736 | 0.86568 
.93741| .86578 
.93746 |‘ 86588 
.93751 | .86597 

9.93755 | 0.86607 
.93760| .86617 
.93765 | .86627 
.93770 | .86637 

9.93775 | 0.86647 
.93780 | .86657 
.93785 | .86667 
93790 | .86677 

9.93795 | 0.86686 
.93800 |} .86696 

9.93805 | 0.86706 
14h 51m 

ghgm 187° 

9.94030 | 0.87157 
94035 | 87167 
-94040| 87177 
.94045 | .87186 

9.94050 | 0.87196 
-94055 | .87206 
.94059 | .87216 
94064 

9.94069 
-94074 
-94079 
94084 

9.94088 
94093 

9.94098 

9.93201 | 0.85509 
-93207 | 85520 
.93212 | .85530 
.93217 | 85540 

9.93222 | 0.85550 
.93227 | 85560 
93232 | 85571 
93238 | .85581 

9.93243 | 0.85591 
-93248 | 85601 
93253 | 85612 
93258 | .84622 

9.93264 | 0.85632 
93269 | .85642 

9.93274 | 0.85652 

9.93509 | 0.86118 
93515 | 86128 
93520 | 86138 
93525 

9.93530 
-93535 
-93540 
93545 

9.93550 
93555 
-93560 
-93565 

9.93570 

0.86158 
86168 
86178 
86189 

0.86199 
86209 

286229 
0.86239 

93575 | 86249 
9.93580 | 0.86259 

14h 53m 
gh gm 135° 

86148 | 

86219 | 

9.93810 | 0.86716 
.93815 | 86726 
-93820 | .86736 
93825 | .86746 

9.93830 | 0.86756 
-93835 | 86765 
-93840] 86775 
-93845 | 86785 

9.93849 | 0.86795 
-93854 | .86805 
-93859 | .86815 
93864 | .86825 

9.93869 | 0.86834 
93874 | 86844 

9.93879 | 0.86854 
14h 54m 

gh 6m 136° 
9.93279 | 0.85663 
-93284 | 85673 
93289 | 85683 
93295 | .85693 

9.93300 | 0.85703 
-93305 | 85713 
93310 | .85724 
.93315 | .85734 

9.93320 | 0.85744 
93326 | 85754 
93331 | .85764 
93336 | 85774 

9.93341 | 0.85785 
-93346 | .85795 

9.93351 | 0.85805 
14h 57m 

gh gm 135° 

9.93585 | 0.86269 
-93590 | 86279 
-93595 | 86289 
.93600 | .86299 

9.93605 | 0.86309 
.93611 | .86319 
.93616 | .86329 
-93621 | .86339 

9.93626 | 0.86349 
93631 | 86359 
.93636 | .86369 
.93641 | 86379 

9.93646 | 0.86389 
.93651 | .86399 

9.93656 | 0.86409 
14h 53m 

gh ym 136° 

14h 50m 

gh 10m 137° 
9.93884 | 0.86864 
-93889 | 86874 
-93894 | 86884 
-93899 | .86893 

9.93904 | 0.86903 
-93908 | 86913 
-93913 | -86923 
93918 | .86933 

9.93923 | 0.86942 
93928 | .86952 
-93933 | -86962 
93938 | .86972 

9.93943 | 0.86982 
.93948 | .86991 

9.93952 | 0.87001 

14h 4gm 
gh iim 137° 

9.94103 
94108 
-94112 
94117 

9.94122 
94127 
-94132 
94137 

9.94141 
94146 
94151 
94156 

9.94161 
94165 

9.94170 

0.87303 
87313 
87322 
87332 

0.87342 
87351 
87361 
87371 

0.87380 

287409 
0.87419 

0.87438 

1h 16m 
gh 14m 138° 

1 9.94407 

287390 | 
287400 | 

-87428 | 

0.87735 
087745 
087755 
87764 

0.87774 
87783 
87793 
87802 

0.87812 
87821 
87831 
87840 

0.87850 
87859 

0.87869 

9.94388 
-94393 
94398 
94402 

87888 
87897 
87907 

0.87916 
87926 
87935 
87945 

0.87954 
87964 
87973 
87983 

0.87992 
88001 

0.88011 

94412 
-94416 
94421 

9.94426 
94430 
94435 
-94440 

9.94444 
-94449 

9.94454 

14h 4am 
gh 18m 139° | 

9.94175 
-94180 
94184 
94189 

9.94194 
-94199 
-94204 
94208 

9.94213 
-94218 
94223 
94227 

9.94232 
94237 

9.94242 

0.87448 
084457 
087467 
87477 

0.87486 
287496 
087505 
87515 

0.87525 
87534 
087544 
87554 

0.87563 
87573 

0.87582 

9.94458 
94463 
-94468 
94472 

9.94477 
94482 
-94486 
-94491 

9.94496 
-94500 
94505 
-94509 

9.94514 

0.88020 
-88030 
88039 
-88049 

0.88058 
88068 
88077 
-88086 

0.88096 
88105 
88115 
88124 

0.88133 
-94519 | .88143 

9.94523 | 0.88152 

14h 45m 

gh 15m 138° 

9.93356 | 0.85815 
-93362 | 85825 
93367 | 85835 
.93372 | 85846 

9.93377 | 0.85856 
-93382 | 85866 
-93387 | 85876 
93392 | 85886 

9.93397 | 0.85896 
-93403 | .85906 
-93408 | .85916 
-93413 | .85926 

9.93418 | 0.85937 
-93423 | 85947 
-93428 | .85957 

9.93433 | 0.85967 

9.93661 | 0.86419 
.93666 | .86429 
-93671| .86438 
-93676 | .86448 

9.93681 | 0.86458 
-93686 | .86468 
-93691 | .86478 
-93696 | .86488 

9.93701 | 0.86498 
-93706 | -86508 
-93711| .86518 
.93716 | .86528 

9.93721 | 0.86538 
-93726 | 86548 
-93731 | .86558 

9.93736 | 0.86568 

9.93957 | 0.87011 
.93962 | 87021 
93967 | .87030 
.93972 | .87040 

9.93977 | 0.87050 
-93982 | .87060 
.93987 | .87070 
93991 | .87079 

9.93996 | 0.87089 
.94001 | .87099 
-94006 | .87109 
-94011 | .87118 

9.94016 | 0.87128 
.94021 | .87138 
-94026 | .87148 

9.94030 | 0.89157 
14h 56m 14h 52m 14h 4gm 

0.87592 
87602 
87611 
87621 

0.87630 
87640 
87649 
87659 

0.87669 
87678 
87688 
87697 

0.87707 

9.94246 
94251 
94256 
94261 

9.94265 
-94270 
94275 
94280 

9.94284 
94289 
94294 
94299 

9.94303 
-94308 
94313 | .87726 

9.94318 | 0.87735 

14h 44m 

87716 | 

14h 41m 
gh 19m 
9.94528 
-94533 
-94537 
-94542 

9.94546 
94551 
-94556 
-94560 

9.94565 
-94570 
94574 
94579 

9.94583 
94588 
-94593 

9.94597 

0.87878 | 60 



gh 2zom 140° 

TABLE 34. 

gh 2m 
Haversines. 

gh 28m 142° gh gam 143° 
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gh 36m 144° 
Log. Hav.) Nat. Hav, Log. Hav. | Log. Hav.| Nat. Hav, Log. Hav.) Nat. Hav, 

CWBIATRWWES| - 

9.94597 | 0.88302 
-94602 
-94606 
94611] .88330 

9.94616 | 0.88340 
.94620 | .88349 
94625 | .88358 
94629 | .88368 

9.94634 | 0.88377 
.94638 | 88386 
-94643 | 88396 
94648 | 88405 

9.94652 | 0.88414 
.94657 | 88423 

9.94661 | 0.88433 

14h 39m 

9h 2gim 140° 

9.94869 
94874 
94878 
-94883 

9.94887 
94892 
94896 
94901 

9.94905 
-94909 
94914 
.94918 

9.94923 
94927 

9.94932 

gh 25m 

9.94666 | 0.88442 
.94670| 88451 
-94675 | 88461 
-94680 | .88470 

9.94684 | 0.88479 
-94689 | .88489 
.94693 | .88498 
94698 | .88507 

9.94702 | 0.88516 
94707 | .88526 
94711} 88535 
94716 | .88544 

9.94721 | 0.88553 
94725 | 88563 

9.94730 | 0.88572 

14h 33m _ 
ghezm 140° 

9.94936 
-94941 
94945 
-94950 

9.94954 
-94958 
-94963 
-94967 

9.94972 
-94976 
94981 
-94985 

9.94989 
94994 

9.94998 
14h 34m 

gh 26m 141° 

9.94734 | 0.88581 
94739 | .88590 
-94743 | 88600 
94748 | .88609 

9.94752 | 0.88618 
-94757 | 88627 
-94761| .88637 
-94766 | .88646 

9.94770 | 0.88655 
-94774 | .88664 
-94779 | .88674 
-94784 | .88683 

9.94788 | 0.88692 
94793 | .88701 

9.94797 | 0.88710 

9.94802 
94806 
-94811 
94815 

9.94820 
-94824 
94829 
-94833 

9.94838 
94842 
-94847 | 
-94851 

9.94856 
94860 
.94865 

9.94869 | 0.88857 

9.95003 | 0.89130 
-95007 | .89189 
-95011 | .89149 
-95016 | .89158 

9.95020 | 0.89167 
-95025 | .89176 
-95029 | .89185 
95033 | .89194 

9.95038 | 0.89203 
-95042 | .89212 
-95047 | 89221 
-95051 | .89230 

9.95055 | 0.89239 
95060 | .89248 

9.95064 | 0.89257 

14h 33m 

gh gym 141° 
9.95069 
95073 

, 95077 
95082 

9.95086 
95090 
-95095 |” 
-95099 

9.95104 
-95108 
95112 
95117 

9.95121 
-95125 
95130 

9.95134 

9.95134 | 0.89401 
-95138 | .89409 
-95143 | .89418 
095147 | 89427 

9.95151 | 0.89436 
-95156 | .89445 
-95160| .89454 
95164] .89463 

9.95169 | 0.89472 
-95173 | .89481 
.95177 | -89490 
95182 | .89499 

9.95186 | 0.89508 
-95190 | .89517 

9.95195 | 0.89526 

14h 34m 

gh 29m 442° 
9.95199 | 0.89534 
-95203 | .89543 
-95208 | .89552 
-95212 | .89561 

9.95216 | 0.89570 
.95221| .89579 
-95225 | 89588 
-95229 | .89597 

0.95234 | 0.89606 
-95238 | .89614 
-95242 | .89628 
-95246 | .89632 

9.95251 | 0.89641 
-95255 | .89650 

9.95259 | 0.89659 

fh 30m 
9h 30m 142° 

9.95264 | 0.89668 
95268 | 89677 
95272 | 89685 
-95276 | 89694 

9.95281 | 0.89703 
95285 | 89712 
-95289 | .89721 
-95294 | .89730 

9.95298 | 0.89738 
-95302 | 89747 
-95306 | 89756 
-95311 | 89765 

9.95315 | 0.89774 
.95319 | 89783 

9.95323 | 0.89791 

0.89932 
89941 
89949 
89958 

0.89967 
89976 
89984 
89993 
90002 
90010 
90019 
90028 

0.90037 
90045 

0.90054 

9.95391 
-95396 
95400 
-95404 

9.95408 
95412 
95417 
95421 

9.95425 
95429 
95433 
95438 

9.95442 
95446 

9.95450 

0.90451 
290459 
90468 
90476 

0.90485 
290494 
90502 
90511 

0.90519 
90528 
90537 
90545 

0.90553 
-95694 | 90562 

9.95699 | 0.90570 

9.95641 
95645 
95649 
95654 

9.95658 
-95662 
-95666 
95670 

9.95674 
95678 
95682 
95686 

9.95690 

143° 
0.90063 
90071 
-90080 
90089 

0.90097 
-90106 
90115 
90124 

0.90132 
90141 
90150 
90158 

0.90167 
95509 | 90176 

9.95513 | 0.90184 

14h 26m 

gh 34m 143° 

gh ggm 
9.95454 
95459 
95463 
-95467 

9.95471 
95475 
95480 
95484 

9.95488 
-95492 
95496 
95501 

9.95505 

] 92 3sm 

14h 23m 

9.95703 
. 95707 
95711 
95715 

9.95719 
95723 
95727 
95731 

9.95735 
95739 
95743 
95747 

9.95751 

0.90579 
290588 
290596 
90604 

0.90613 
90621 
90630 
290638 
90647 
90655 
90664 
290672 

0.90680 
.95755 | 90689 

9.95759 | 0.90697 

14h 22m 

144° 
9.95517 | 0.90193 
95521 | 90201 
95526 | 90210 
-95530 | 90219 

9.95534 | 0.90227 
95538 | .90236 
95542 | 90245 
-95546 | 90253 

9.95550 | 0.90262 
95555 | $0271 
-95559 | .90279 
-95563 | 90288 

9.95567 | 0.90296 
-95571 | 90305 

9.95575 | 0.90314 

14h 29m 

gh 31m 142° 
9.95328 
95332 
-95336 
-95340 

9.95345 
-95349 
-95353 
.95357 

9.95362 
-95366 
-95370 
.95374 

9.95379 
-95383 

89818 
89827 

0.89835 
89844 
89853 
89862 

0.89870 
89879 
89888 
89897 

0.89906 
89914 

95387 | .89923 
9.95391 | 0.899382 

14h 28m 

6.89800 | 
89809 | 

14h 25m 

gh 35m 143° 

9.95763 
-95768 
95772 
-95776 

9.95780 
-95784 
-95788 
-95792 

9.95796 
-95800 
-95804 
-95808 

9.95812 
95816 

9.95820 

0.96706 
090714 
90723 
90731 
90740 
90748 
90756 
90765 
90773 
90792 
90790 
90798 

0.90807 
90815 

0.90824 

gh ggm 144° | 
9.95579 | 0.90322 
95584 | 90331 
95588 | .90339 
95092 | 90348 

9.95596 | 0.90357 
-95600 | .90365 
.95604 | 90374 
-95608 | .90382 

9.95613 | 0.90391 
-95617 | .90399 
-95621 
95625 

9.95629 
-95633 

90417 
0.90425 
90434 

95637 | 90442 
9.95641 | 0.90451 

14h 24m 

90408 | 

9.95824 
95828 
95832 
-95836 

9.95840 
95844 
-95848 
-95852 

0.90832 
90840 
90849 
290857 

0.90866 

9 95856 
-95860 
95864 
95868 

9.95872 
-95876 
-95880 

9.95884 



Page 360] TABLE 34. 
Haversines. 

gh 4om 145° 146° gh 48m 147° 148° gh 56m 149° 
Log. Hav.| Nat. Hav. Log. Hav.| Nat. Hav, Log. Hav.| Nat. Hav, .| Nat. Hav, Log. Hav. Nat. Hav, 

CHWIAMR WWE} ~ 

9.95884. 
95888 
95892 
95896 

9.95900 
-95904 
-95908 
95912 

9.95916 
95920 
95924 
-95928 

9.95932 

0.90958 
90966 
90974 
90983 

0.90991 
90999 
-91008 
91016 

0.91024 
91033 
91041 
91049 

0.91057 
95936 | 91066 

9.95939 | 0.91074. 

9.96119 
96123 
96127 
-96131 

9.96135 
96139 
-96142 
96146 

9.96150 
96154 
-96158 
-96162 

9.96165 

0.91452 
91460 
91468 
91476 

0.91484 
91493 
91501 
91509 

0.91517 
91525 
91533 
91541 

0.91549 
-96169 | .91557 

9.96173 | 0.91565 

14h 19m 
145° 

14h 15m 
gh 45m 146° 

9.96347 | 0.91934 
.96351 | .91941 
-96355 | 91949 
-96359 | .91957 

9.96362 | 0.91965 
-96366 | .91973 
-96370 | 91981 
-96374 | .91989 

9.96377 | 0.91997 
96381 | 92005 
-96385 | .92013 
-96388 | 92020 

9.96392 | 0.92028 
96396 | 92036 

9.96400 | 0.92044 

14h 14m 

gh 49m = 147° 
0.91082 
91091 
91099 
91107 

0.91115 
91124 
91132 
91140 

0.91149 
91157 
91165 
91173 

0.91182 
91190 

0.91198 

9.96177 | 0.91574 
-96181 | .91582 
-96185 | .91590 
96188 | .91598 

9.96192 | 0.91606 
-96196 | .91614 
-96200 | .91622 
-96204 | .91630 

9.96208 | 0.91638 
-96211 | .91646 
-96215 | 91654 
296219 | ..91662 

9.96223 | 0.91670 
-96227 | 91678 

9.96230 | 0.91686 

9.96403 | 0.92052 
-96407 | .92060 
-96411 | 92068 
-96414 | 92076 

9.96418 | 0.92083 
-96422 | 92091 
-96426 | 92099 
96429 | .92107 

9.96433 | 0.92115 
96437 | 92123 
-96440 | .92130 
96444 | 92138 

9.96448 | 0.92146 
-96451 | .92154 

9.96455 | 0.92162 

18m 

gh 42m 145° 

14h 14m 
gh 46m 146° 

9.96002 
-96006 
-96010 
96014 

9.96018 
-96022 
-96026 
-96030 

9.96034 
-96038 
-96042 
-96046 

9.96049 

0.91206 
091215 
91223 
291231 

0.91239 
91247 
91256 
91264 

0.91272 
91280 
91289 
91297 

0.91305 
-96053 | 91313 

9.96057 | 0.91321 

9.96234 | 0.91694 
96238 | .91702 
96242 | .91710 
-96246 | .91718 

9.96249 | 0.91726 
-96253 | 91734 
-96257 | 91742 
96261 | 91750 

9.96265 | 0.91758 
-96268 | 91766 
-96272 | 91774 
-96276 | 91782 

9.96280 | 0.91790 
96283 | .91798 

9.96287 | 0.91806 

14h 10m 

gh 50m 149° 

9.96568 
96572 
-96576 
-96579 

9.96583 
96586 
-96590 
96594 

9.96597 
96601 
-96604 
-96608 

9.96612 

0.92402 
92410 
92418 
92426 

0.92433 
92441 
92449 
92456 

0.92464 
I2472 
924.79 
92487 

0.92495 
-96615 | 92502 

9.96619 | 0.92510 

14h 7m 
gh 53m 

9.96782 } 0.92858 
-96786] 92866 
.96789 | .92873 
-96793} .92881 

9.96796 | 0.92888 
-96800 f 92896 
-96803 | .92903 
96807 | .92911 

9.96810 } 0.92918 
.96814] .92926 
-96817 | .92933 
-96821]} .92941 

9.96824 | 0.92948 
-96827 | 92955 

9.96831 | 0.92963 

14h 3m 
gh 5ym 

9.96622 
-96626 
-96630 
96633 

9.96637 
-96640 
96644 
96648 

9.96651 
£6655 
96658 
-96662 

9.96665 
-96669 

9.96673 

0.92518 
92525 
92533 
092541 

0.92548 
092556 
92563 
092571 

0.92579 
292586 
092594 
92602 

0.92609 
92617 

0.92624 

gh 54m 

9.96834 
-96837 
-96841 
-96845 

9.96848 
96852 
-96855 
96859 

9.96862 
-96866 
-96869 
96873 

9.96876 
-96879 

9.96883 

gh 58m 149° 
9.96459 | 0.92170 
-96462 | 92177 
-96466 | 92185 
.96470 | 92193 

9.96473 | 0.92201 
-96477 | .92209 
96481 | 92216 
96484 | .92224 

9.96488 | 0.92232 
-96492 | .92240 
-96495 | 92248 
96499 | .92255 

9.96503 | 0.92268 
-96506 | 92271 

9.96510 | 0.92279 

14h tym 
gh 43m 145° 

14h 13m 
gh yym 446° 

14h 9m 

gh 54m 447° 

9.96676 
96680 
-96683 
96687 

9.96690 
-96694 
-96697 
-96701 

9.96705 
96708 
96712 
-96715 

9.96719 

0.92632 
-92640 
92647 
292655 

0.92662 
92670 
92678 
92685 

0.92693 
92700 
92708 
92715 

0.92723 
96722 | .92731 

9.96726 | 0.92738 

0.93081 
93089 
-93096 
93104 

0.93111 
93118 
95126 
93133 

0.93140 
93148 
93155 
93162 

0.93170 
96931 | .93177 

9.96934 | 0.93184 

9.96886 
-96890 
-96894 
96897 

9.96900 
-96904 
96907 
-96910 

9.96914 
-96917 
-96921 
96924 

9.96928 

14h 5m 
gh 55m 148° 

14h ym 

gh 59m 
9.96061 | 0.91329 
-96065 | .91338 
-96069 | .91346 
96073 | 91354 

9.96077 | 0.91362 
.96081 | .91370 
-96084 | 91379 
-96088 | .91387 

9.96092 | 0.91395 
-96096 | 91403 
-96100 | 91411 
-96104 | .91419 

9.96108 | 0.91427 
-96112 | 91436 
-96115 | .91444 

9.96119 | 0.91452 

14h 16m 

9.96291 | 0.91814 
-96295 | .91822 
96299 | 91830 
-96302 | .91838 

9.96306.| 0.91846 
-96310 | .91854 
96314 | 91862 
-96317 | 91870 

9.96321 | 0.91878 
-96325 | 91886 
-96329 | 91894 
-96332 | .91902 

9.96336 | 0.91910 
-96340 | .91918 
-96344 | .91926 

9.96347 | 0.91934 

9.96514 | 0.92286 
96517 | 92294 
96521 | 92302 
96525 | .92310 

9.96528 | 0.92817 
-96532 | 92325 
96536 | 923383 
-96539 | 92341 

9.96543 | 0.92348 
96547 | 92356 
96550 | .92364 
-96554 | .92372 

9.96557 | 0.92379 
-96561 | 92887 
96565 | 92394 

9.96568 | 0.92402 

9.96729 | 0.92746 
-96733 | 92753 
-96736 | 92761 
.96740 | 92768 

9.96743 | 0.92776 
96747 | .92783 
-96750 | 92791 
-96754 | 92798 

9.96758 | 0.92806 
-96761| .92813 
.96765 | 92821 
-96768 | 92828 

9.96772 | 0.92836 
-96775 | 92843 
.96779 | 92851 

9.96782 | 0.92858 

9.96938 
-96941 
96945 
-96948 

9.96951 
-96955 
-96958 
-96962 

9.96965 
-96968 
96972 
96975 

9.96979 
-96982 

0.93192 
93199 
293206 
93214 

0.93221 
93228 
293236 
93243 

0.93250 
293258 
93265 
93272 

0.93279 
293287 

96985 | 93294 
9.96989 | 0.93301 

14h 12m 14h gm 14h 4m 14h 0m 



10k om 150° 

TABLE 34. 

10h 4m 151° 

Haversines. 

10h 8m 152° 10h 12m 153° 
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10h 16m 154° 
Log. Hav.| Nat. Hav, Log. Hav.| Nat. Hav. Log. Hav.| Nat. Hav.} Log. Hav. Nat. Hav, Log. Hav.| Nat. Hav. 

CMWIAMEP WWE S| ~ 

9.96989 | 0.93301 
-96992 | .93309 
-96996 | 93316 
-96999 | 933283 

9.97002 | 0.93380 
-97006 | 93338 
-97009 | .93345 
97012 | .93352 

9.97016 | 0.93359 
-97019 | .93367 
97022 | 93374 
97026 | 93381 

9.97029 | 0.93388 
97033 | .93395 

9.97036 | 0.93403 

18h 59m 

10h im 150° 

9.97188 | 0.93731 
.97192 | .93738 
97195 | 93745 
.97198 | 93752 

9.97201 | 0.93759 
.97205 | 93766 
97208 | 93773 
97211} .93780 

9.97214 | 0.93787 
.97218 | .93794 
-97221 | .93801 
.97224 | .93808 

9.97227 | 0.93815 
97231 | .93822 

9.97234 | 0.98829 

9.97381 
-97384 
97387 
97390 

9.97393 
97397 
-97400 
97403 

9.97406 
97409 
-97412 
.97415 

9.97418 
97422 

9.97425 

0.94147 
294154 
94161 
94168 

0.94175 
94181 
94188 
94195 

0.94202 
94209 
94215 
94.222 

0.94229 
94236 

0.94243 

55m 

10h 5m 151° 

13h 54m 

9.97566 
97569 
97572 
97575 

9.97578 
97581 
97584 
97587 

9.97591 
97594 
97597 
97600 

9.97603 

0.94550 
095557 
94564 
94570 

0.94577 
294583 
294590 
94596 

0.94603 
94610 
94616 
94623 

0.94629 
-97606 | 94636 

9.97609 | 0.94642 

13h 47m 

10h 138m 153° 

9.97745 | 0.94940 
.97748 | .94946 
97751 | 94952 
.97754 | .94959 

9.97756 | 0.94965 
97759 | 94972 
.97762 | .94978 
-97765 | 94984 

9.97768 | 0.94991 
97771 | 94997 
-97774 | 95003 
97777 | .95010 

9.97780 | 0.95016 
.97783 | 95022 

9.97785 | 0.95029 

13h 43m 

Oh 17m 154° 
9.97039 | 0.98410 
-97043 | .93417 
-97046 | .93424 
97049 | .93432 

9.97052 | 0.98439 
-97056 | .93446 
.97059 | .93453 
-97063 | .93460 

9.97066 | 0.93468 
-97069 | .93475 
97073 | .93482 
.97076 | 93489 

9.97079 | 0.93496 
-97083 | .93503 

9.97086 | 0.93511 

13h 58m 

9.97237 
97240 
97244 
97247 

9.97250 
97253 
-97257 
97260 

9.97263 
97266 
-97269 
97273 

9.97276 

0.93836 
93843, 
093850 
093857 

0.93864 
93871 
93878 
93885 
93892 
93899 
93906 
93913 

0.93920 
97279 | .93927 

9.97282 | 0.93934 

13h 54m 
10h 6m 451° 

ayn 
150° 

9.97285 | 0.93941 
97289 | .93948 
97292 | .93955 
97295 | .93962 

9.97298 | 0.93969 
97301 | 93996 
97305 | .93982 
-97308 | .93989 

9.97311 | 0.93996 
97314 | .94003 
-97317 | .94010 
.97321 | .94017 

9.97324 | 0.94024 
97327 | .94031 

9.97330 | 0.94038 

13h 53m 
1oh7m 151° 

13h 50m 

10h 10m 152° 
9.97474 | 0.94351 
-97478 | 94357 
97481 | 94364 
-97484 | .$4371 

9.97487 | 0.94377 
-97490 | .94384 
-97493 | .94391 
-97496 | 94397 

9.97499 | 0.94404 
97502 | 94411 
-97505 | 94418 
-97508 | 94424 

9.97511 | 0.94431 
-97514 | .94438 

9.97518 | 0.94444 

13h 49m 
10h 11m 152° 

9.97612 | 0.94649 
-97615 | .94655 
.97618 | .94662 
.97621} .94669 

9.97624 | 0.94675 
97627 | 94682 
.97630 | .94688 
-97633 | .94695 

9.97636 | 0.94701 
-97639 | .94708 
97642 | 94714 
-97645 | 94721 

9.97647 | 0.94727 
97650 | 94734 

9.97653 | 0.94740 

13h 46m 
10k 14m 153° 

9.97788 | 0.950635 
97791 | 95041 
-97794 | 95048 
97797 | 95054 

9.97800 | 0.95060 
97803 | 95066 
-97806 | .95073 
97808 | .95079 

9.97811 | 0.95085 
-97814 | .95092 
-97817 | 95098 
-97820 | .95104 

9.97823 | 0.95111 
.97826 | 95117 

9.97829 | 0.95123 

1gh 49m 
10h 18m 154° 

9.97656 | 0.94747 
97659 | 94753 
-97662 | 94760 
-97665 | 94766 

9.97668 | 0.94773 
-97671 | 94779 
97674 | .94786 
-97677 | 94792 

9.97680 | 0.94799 
97683 | .94805 
97686 | .94811 
97689 | 94818 

9.97692 | 0.94824 
-97695 | .94831 

9.97698 | 0.94837 

18h 45m 
10k 15m 153° 

9.97831 | 0.95129 
-97834 | .95136 
-97837 | .95142 
-97840 | 95148 

9.97843 | 0.95154 
.97846 | .95161 
-97849 | .95167 
97851 | 95173 

9.97854 | 0.95179 
97857 | .95185 
-97860 | .95192 
-97863 | .95198 

9.97866 | 0.95204 
97868 | .95210 

9.97871 | 0.95217 

13h fm 
10h 19m 154° 

9.97139 
97142 
97146 
97149 

9.97152 
-97156 
97159 
97162 

9.97165 
97169 
97172 
97175 

9.97179 
97182 

0.93625 
293632 
-93639 
93646 

0.93653 
93660 | 
93667 
93674 

0.93682 
93689 
-93696 | 
93703 

0.93710 
93717 

97185 | 93724 | 
9.97188 | 0.93731 | 

13h 56m 

9.97333 | 0.94045 
.97337 | .94051 
-97340 | .94058 
-97343 | .94065 

9.97346 | 0.94072 
-97349 | 94079 
97352 | .94086 
.97356 | .94093 

9.97359 | 0.94099 
.97362 | .94106 
.97365 | 94113 
-97368 | .94120 

9.97371 | 0.94127 
.97375| 94134 
-97378 | .94141 

9.97381 | 0.94147 

13h 5gm 

9.97521 | 0.94451 
-97524 | .94458 
-97527 | 94464 
-97530| $4471 

9.97533 | 0.94477 
.97536 | 94484 
.97539 | 94491 
.97542 | 94497 

9.97545 | 0.94504 
97548 | 94511 
-97501 | 94517 
-97554| 94524 

9.97557 | 0.94531 
-97560 | 94537 
.97563-| 94544 

9.97566 | 0.94550 

13h 48m 

9.97701 | 0.94844 
-97704 | 94850 
97707 | 94857 
.97710 | 94863 

9.97713 | 0.94869 
-97716 | 94876 
-97718 | 94882 
.97721 | .94889 

9.97724 | 0.94895 
.97727 | 94901 
-97730 | 94908 
-97733 | 94914 

9.97736 | 0.94921 
.97739 | 94927 
97742 | .94933 

9.97745 | 0.94940 

9.97874 | 0.95223 
-97877 | 95229 
-97880 | .95235 | 
-97883 | .95241 

9.97885 | 0.95248 | 
97888 | 95254 
-97891 | .95260 } 
-97894 | .95266 | 

9.97897 | 0.95272 
-97899 | .95278 | 
-97902 | 95285 | 
97905 | 95291 | 

9.97908 | 0.95297 
.97911| 95303 
.97914| 95309 

9.97916 | 0.95315 

13h 40m 
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CHWIAMR WARS ~ 

10h 20m 

TABLE 34. 

Haversines. 

155° 10h 24m 156° 10h 28m 157° 
Log. Hav. Nat. Hav.j Log. Hav.) Nat. Hav, 

9.97916 
97919 
97922 
97925 

9.97927 
-97930 
97933 
97936 

9.97939 
97941 
97944 
97947 

9.97950 
97953 

9.97955 

0.95315 9.98081 
98084 
-98086 
-98089 

9.98092 
-98094 
98097 
-98100 

9.98102 
-98105 
-98108 
-98110 

9.98113 

0.95677 
95683 
95689 
295695 

0.95701 
295707 
95713 
295719 

0.95724 
95730 
095736 
95742 

0.95748 
98116 | .95754 

9.98118 | 0.95760 

Log. Hav.| Nat. Hav} 

10h 82m 158° 
Log. Hav.| Nat. Hav. 

10h 36m 159° 
Log. Hav. 

9.98239 | 0.96025 
-98241 | .96031 
-98244| .96037 
-98246 | .96042 

9.98249 | 0.96048 
98251 | .96054 
-98254 | .96059 
-98256 | 96065 

9.98259 | 0.96071 
98262 | 96076 
-98264 | 96082 
-98267 | .96083 

9.98269 | 0.96093 
98272 | .96099 

9.98274 | 0.96104 

9.98389 | 0.96859 
-98392 | 96365 
-98394 | 96370 
-98397 | .96376 

9.98399 | 0.96381 
-98402 | .96386 
-98404} .96392 
-98406 | 96397 

9.98409 | 0.96403 
-98411} .96408 
-98414] .96413 
-98416 | .96419 

9.98419 | 0.96424 
.98421| .96430 

9.98424 | 0.96435 

9.98533 
-98536 
98538 
-98540 

9.98543, 
98545 
98547 
-98550 

9.98552 
-98554 
98557 
-98559 

9.98561 
-98564 

9.98566 

13h 

10h 2pm 155° 

13h 35m 

10h 25m 156° 

9.97958 
97961 
-97964 
.97966 

9.97969 
97972 
97975 
97977 

9.97980 
-97983 
97986 
97988 

9.97991 
-97994 

9.97997 

0.95407 
295413 
095419 
095425 

0.95431 
295438 
295444 
093450 

0.95456 
95462 
95468 
95474 

0.95480 
095486 

0.95492 

9.98121 | 0.95766 
98124] 95771 
98126 | 95777 
-98129 | .95783 

9.98132,| 0.95789 
98134] .95795 
98137 
98139 

9.98142 
98145 
-98147 
98150 

9.98153 
98155 

9.98158 

13h 
10h 2am 

58m 

155° 10h 26m 156° 

13h 31m 

10h 29m 157° 
9.98277 | 0.96110 
.98279 | .96116 
98282 | 96121 
98285 | .96127 

9.98287 | 0.96133 
.98290 | .96138 
.98292 | 96144 
.98295 | .96149 

9.98297 | 0.96155 
98300 | .96161 
-98302 | 96166 
98305 | 96172 

9.98307 | 0.96177 
.98310 | .96183 

9.98312 | 0.96188 

13h gym 

10h 83m 158° 
9.98426 | 0.96440 
-98428 | 96446 
.98431 | 96451 
98433 | .96457 

9.98436 | 0.96462 
-98438 | 96467 
98440 | .96473 
-98443 | .96478 

9.98445 | 0.96483 
.98448 | .96489 
-98450 | .96494 
-98453 | .96500 

9.98455 | 0.96505 
.98457 | .96510 

9.98460 | 0.96516 

13h som 

10h som 159° 

18h 26m 

10h 84m 158° 

13h 23m 

10h 37m _ 159° 
9.98568 | 0.96757 
.98570 | 96762 
-98573 | 96767 
-98575 | .96772 

9.98577 | 0.96777 
-98580 | .96782 
-98582 | .96788 
-98584 | .96793 

9.98587 | 0.96798 
-98589 | .96803 
-98591 | .96808 
98593 | .96813 

9.98596 | 0.96818 
98598 | .96823 

9.98600 | 0.96829 

1gh 22m 

10h 3sm_ 159° 
9.97999 
-98002 
-98005 
-98008 

9.98010 
-98013 
-98016 
-98019 

9.98021 
98024 
98027 
98030 

9.98032 
-98035 

9.98038 

0.95498 
095504 
95510 
95516 

0.95522 
295528 
095534 
95540 

0.95546 
295552 
295558 
295564 

0.95570 
095576 

0.95582 

9.98161 | 0.95853 
.98163 | .95859 
-98166 | .95865 
.98168 | .95870 

9.98171 | 0.95876 
.98174 | .95882 
-98176| .95888 
-98179 | .95894 

9.98182 | 0.95899 
-98184 | .95905 
-98187 | 95911 
-98189 | 95917 

9.98192 | 0.95922 
.98195 | .95928 

9.98197 | 0.95934 

13h 377m 

10h 23m 155° 

_13h 33m 
10h gym 156° 

9.98315 
98317 
98320 
98322 

9.98325 
98327 
-98330 
98332 

9.98335 
-98337 
98340 
98342 

9.98345 
98347 

9.98350 

9.98462 | 0.96521 
-98465 | 96526 
-98467 | .96532 
98469 | .96537 

9.98472 | 0.96542 
.98474 | .96547 
-98476 | 96553 
.98479 | .96558 

| 9.98481 | 0.96563 
296569 

-98486 | 96574 
98488 | .96579 

9.98491 | 0.96585 
-98493 | .96590 

98484 

| 9.98496 | 0.96595 

9.98603 | 0.96834 
98605 | .96839 
98607 | .96844 
98609 | .96849 

9.98612 | 0.96854 
98614 | .96859 
98616 | .96864 
98619 | .96869 

9.98621 | 0.96874 
.98623 | .96879 
98625 | .96884 
98628 | .96889 

9.98630 | 0.96894 
98632 | .96899 

9.98634 | 0.96905 

9.98040 
-98043 
-98046 
.98049 

9.98051 
98054 
98057 
98059 

9.98062 
98065 
98067 
-98070 

9.98073 
98076 
.98078 

9.98081 0.95677 

13h 36m 

9.98200 

| 9.98210 

1 9.98231 

0.95940 
-98202 | .95945 
98205 
-98208 | 95957 

0.95962 
95968 
095974 

98213 
-98215 
98218 

9.98221 
98223 
-98226 
98228 

0.95985 
295991 
295997 
96002 

0.96008 
96014 

98236 | .96020 
9.98239 | 0.96025 

1Sh 32m 

-98233 

95951 | 

295980 } 
f 9.98517 

13h 25m 

10h 85m 158° 10h 39m 159° 
9.98498 | 0.96600 
98500 | 96606 
98503] 96611 
-98505 | .96616 

9.98507 | 0.96621 
-98510 
98512 
-98514 

96632 
96637 

96648 
96653 
96658 

0.96663 
96669 
096674 

0.96679 

-98519 
-98521 
98524 

9.98526 
-98529 
98531 

9.98533 

96627 } 

0.96642 | 

9.98637 | 0.96910 

13h 20m 





Page 364] TABLE 34. 

Haversines. 

; 11hQm 165° 11h4m 166° 11h8m 167° 11h 1gm 168° 11h 16m 169° 
S Log. Hav.| Nat. Hav.} Log. Hav.) Nat. Hav.} Log. Hav.| Nat. Hav.} Log. Hav.) Nat. Hav.J Log. Hav.) Nat. Hav, 

O 04 9.99254 | 0.98296 | 9.99350 | 0.98515 | 9.99440 | 0.98719 | 9.99523 | 0.98907 | 9.99599 | 0.99081 
4 1] 99255} .983004 .99352| .98518} .99441] .98722] .99524] .98910] .99600|] .99084 
S 2] .99257} 98304] .99353) 98522] .99443| 98725] .99526] .98915] .99602| .99087 
12 3] .99259| .98308} .99355] .98525] .99444|] .98728] .99527| .98916} .99603)| .99090 
16 4} 9.99260 | 0.98311 } 9.99356 | 0.98529 | 9.99446 | 0.98732 | 9.99528 | 0.98919 | 9.99604 | 0.99092 
20 5} .99262| .98315] .99358 | .98532] .99447| .98735] .99529] .98922]} .99605|] .99095 
24 6] .99264| 98319} .99359| .98536]} .99448| .98738}] .99531| .98925]} .99606|] .99098 
28 FG] .99265) 98323] .99361| 98539] .99450| 98741} .99532) 98928] .99608} .99101 
82 8 | 9.99267 | 0.98326 | 9.99362 | 0.98543 | 9.99451 | 0.98745 | 9.99533 | 0.98931 | 9.99609 | 0.99103 

| 36 9] .99269| 98330} .99364] .98546} .99453) .98748} .99535| 98934} .99610| .99106 
1 40 10} .99270)| 98334} .99366] 98550} .99454| .98751]} .99536) .98937} .99611]| .99109 

44 UL} .99272) 98337] .99367| 98553] .99456| 98754] .99537) .98940]) .99612} .99112 
48 12 | 9.99274 | 0.98341 } 9.99369 | 0.98557 | 9.99457 | 0.98757 | 9.99539 | 0.98943 | 9.99614 | 0.99114 

§ 52 AS] .99275| 98345] .99370] 98560} .99458| .98761f .99540] 98946] .99615| .99117 
56 14 | 9.99277 | 0.98349 | 9.99372 | 0.98564 | 9.99460 | 6.98764 | 9.99541 | 0.98949 | 9.99616 | 0.99120 

1Zh §9m : 1Zh 55m 1gh 51m 1gh 47m 1gZh 43m 

s ¢' | q1him 165° | 11h5m 166° | 112 9m = 167° | Zihi3sm 168° | 71h 17m 169° | 5 

0 15 | 9.99278 | 0.98352 | 9.99373 | 0.98567 | 9.99461 | 0.98767 | 9.99543 | 0.98952 | 9.99617 | 0.99123 | 60 | 
4 16] .99280|) .98856} .99375| 98571} .99463| 98770} .99544| .98955]} .99618| .99125] 56 5 
8 17] .99282| .98360} .99376| 98574} .99464) 98774] .99545] .98958]} .99620| .99128] 52 f 

12 18] .99283| .98363] .99378} .98577] .99465]| .98777f .99546| .98961]} .99621] .99131] 48 
16 19 | 9.99285 | 0.98367 | 9.99379 | 0.98581 | 9.99467 | 0.98780 | 9.99548 | 0.98964 | 9.99622 | 0.99133 | 44 
20 20} .99287} 98371] .99381| 98584] .99468) 98783] .99549| 98967} .99623| .99136] 40 
24 214 .99288| .98374] .99382| 98588] .99470| .98786) .99550} .98970]} .99624| .99139} 3é 
28 22] .99290| 98378} .99384| .98591} .99471) 98789] .99552] 98973] .99626| 99141] 32 
82 23 1 9.99291 | 0.98382 | 9.99385 | 0.98595 | 9.99472 | 0.98793 | 9.99553 | 0.98976 | 9.99627 | 0.99144 | 28 
$6 24] .99293) 98885} .99387| .98598} .99474| .98796} .99554) .98979} .99628| .99147} 24 
40 25] .99295) .98389} .99388| 98601} .99475) .98799] 99555} .98982) .99629| .99149] 20 
44 26} .99296| 98393} .99390| .98605} .99477] .98802] .99557) .98985} .99630| .99152} 76 
48 27 | 9.99298 | 0.98396 | 9.99391 | 0.98608 | 9.99478 | 0.98805 | 9.99558 | 0.98987 | 9.99631 | 0.99155 | 72 
52 28] .99300| .98400} .99393| 98611] .99479| 98809} .99559| 98990} .99633| 99157] 8 
56 29 | 9.99301 | 0.98404 } 9.99394 | 0.98615 | 9.99481 | 0.98812 | 9.99561 | 0.98993 | 9.99634 | 0.99160} 4 

1gh 1gh 54m 1gh 50m 1gh 46m 1gh 4gm 

s 11h gm 166° | 17h 10m 167° | 11h 14m 168° | 17h 78m 169° 
0 30 | 9.99308 | 0.98407 | 9.99396 | 0.98619 | 9.99482 | 0.98815 | 9.99562 | 0.98996 | 9.99635 | 0.99163 | 60 | 
4 SL} .99304|) .98411} .99397| 98622} .99484| 98818} .99563|) 98999} .99636| 99165] 56 
8 32] .99306| 98415] .99399| 98625} .99485) 98821} .99564] .99002] .99637]| .99168] 52 

12 33) .99308| 98418] .99400} 98629] .99486| 98824} .99566} 99005] .99638| .99171] 48 
16 34 | 9.99309 | 0.98422 | 9.99402 | 0.98632 | 9.99488 | 0.98827 | 9.99567 | 0.99008 } 9.99639 | 0.99173 | 44 
20 35] .99311} 98426] .99403| 98635} .99489| 98830} .99568| .99011} .99641| .99176] 40 
24 36] 99312} .98429] .99405] .98639]} .99490| .98834] .99569| .990144 .99642| .99179] 36 

} 28 37) .99314| .98433] .99406| .98642]} .99492] .98837] .99571| .99016} .99643| .99181] 32 | 
82 38 | 9.99316 | 0.98436 | 9.99408 | 0.98646 | 9.99493 | 0.98840 | 9.99572 | 0.99019 | 9.99644 | 0.99184 | 28 
386 39] .99317|} .98440] .99409| .98649]} .99495] .98843] .99573| .98022} .99645)| .99186} 24 
40 40} .99319| .98444} .99411| 98652} .99496| .98846} .99575| 99025} .99646| .99189} 20 
44 41} .99320) .98447] .99412| .98656} .99497| .98849} .99576| 99028] .99648| .99192]} 76 
48 42 19.99322 | 0.98451 | 9.99414 | 0.98659 | 9.99499 | 0.98852 | 9.99577 | 0.89031 | 9.99649 | 0.99194] 72 
52 43] .99324| .98454} .99415] .98662} .99500| .98855} .99578| .99034] .99650| .99197] 8 
56 44 19.99325 | 0.98458 | 9.99417 | 0.98666 | 9.99501 | 0.98858 | 9.99580 | 0.99036 1 9.99651 | 0.99199} 4 

12Zh 55m 1gh 49m 1gh 45m 1gh 41m 

Ss {jh gm 1{h ym 166° 11h 11m = 167° 11h 15m 168° 11h 19m 169° Ss 

0 45 | 9.99327 | 0.98462 | 9.99418 | 0.98669 | 9.99503 | 0.98862 | 9.99581 | 0.99039 | 9.99652 | 0.99202 | 60 
4 46) .99328) 98465} .99420| .98672) .99504) .98865} .99582| 99042] .99653| .99205] 56 
& 47] .99330| 98469} 99421) .S8676} .99505) .98868} .99583} 99045] .99654| .99207] 52 

72 48} .99331|) 98472} .99422| 98679] .99507| 98871] .99584| .99048] 99655] .99210} 48 
16 49 |9.99333 | 0.98476 | 9.99424 | 0.98682 | 9.99508 | 0.98874 | 9.99586 | 0.99051 | 9.99657 | 0.99212 | 44 
20 50} .99335] .98479} .99425] 98686} .99510| .98877} .99587| .99053] 99658} .99215] 40 
24 51] .99336| .98483} .99427] $8689} .99511] 98880} .99588| .99056] .99659| .99217] 36 

| 28 52] .99338) .98487} .99429| 98692] .99512) .98883} .99589| .99059} .99660| .99220]} 32 
82 53 }9.99339 | 0.98490 | 9.99430 | 0.98696 }| 9.99514 | 0.98886 | 9.99591 | 0.99062 | 9.99661 | 0.99223} 28 

h 36 54] .99341| .98494] .99431] .98699] .99515|] 98889} .99592| 99065} 99662} .99225] 24 
1 40 55] .99342] .98497] .99433] .98702]} .99516] .98892] .99593| 99067} .99663} .99228] 20 } 

44 56] .99344| .98501] .99434| .98705}1 .99518| .98895]} .99594| .99070) .99664| .99230]} 76 
48 57 1 9.99345 | 0.98504 | 9.99436 | 0.98709 | 9.99519 | 0.98898 | 9.99596 | 0.99073 | 9.99666 | 0.99233 | 72 
52 58} .99347}| 98508] .99437| .98712] .99520| 98901] .99597| 99076] .99667| .99235] 8 
56 59} .99349| .98511] .99438} .98715] .99522| .98904} .99598| .99079} .99668| .99238] 4 | 
60 60 | 9.99350 | 0.98515 | 9.99440 | 0.98719 | 9.99523 | 0.98907 | 9.99599 | 0.99081 | 9.99669 | 0.99240} 0 

12h 5AM 12h 52m 1gh 43m 12h 44m 12h 40m Sane 
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Haversines. 

11h 20m) = 190° | zh 24m 190° | th 2sm 172° | 11h 82m = 193° ~Y11h 36m 174° 
s * |Log. Hav.| Nat. Hav.) Log. Hav./ Nat. Hav.) Log. Hav.| Nat. Hav. Log. Hav.| Nat. Hav.] Log. Hav.| Nat. Hav.J 8 

0 0 | 9.99669 | 0.99240 | 9.99732 | 0.99384 | 9.99788 | 0.99513 | 9.99838 | 0.99627 } 9.99881 | 0.99726 | 60 
4 1] .99670| .99243} .99733| .99387] .99789| 99515} .99839) .996291 .99882) .$97281 56 
8 2] .99671| .99245% .99734| .99389] .99790| .99517} .99839| .99631} .99882 |) .99729} 52 

12 34} .99672| 99248} .99735| .99391] .99791| .99519} .99840| .99633] .99883 | .99731] 48 
16 41 9.99673 | 0.99250 | 9.99736 | 0.99393 | 9.99792 | 0.99521 | 9.99841 | 0.99634 | 9.99884 | 0.99732 } 44 
20 5} .99674| .99253} .99737| .99396} .99793| .99523) .99842| .99636} .99884| .99754] 40 
24 64 .99675| .99255} .99738| .99398] .99793| .99525} .99842) .99638] .99885| .99735] 36 
28 4%] .99677| .99258]} .99739| .99400} .99794| .99527] .99843| 99640} .99885)| .99737} 32 
82 8] 9.99678 | 0.99260 | 9.99740 | 0.99402 | 9.99795 | 0.99529 | 9.99844 | 0.99641 | 9.99886 | 0.99738 | 28 
86 9] .99679| .99263} .99741| .99405} .99796| .99531] .99845] .99643] .99887 | .99740] 24 | 
40 10} .99680] .99265} .99742| .99407] .99797]| .99533] .99845| .99645] .99887| .99741] 20 | 
44 11] .99681] .99268} .99743] .99409} .99798| .99535] .99846| .99647] .99888 | .99743] 76 | 
48 12 | 9.99682 | 0.99270 | 9.99744 | 0.99411 | 9.99799 | 0.99537 | 9.99847 | 0.99648 | 9.99889 | 0.99744 | 12 
52 13] .99683] .99273] .99745| .99414] .99800| .99539]} .99848| .99650] .99889 | 99746] 8 | 
56 14 | 9.99684 | 0.99275 | 9.99746 | 0.99416 | 9.99800 | 0.99541 } 9.99848 | 0.99652 | 9.99890 | 0.99747} 4 

1gh ggm 1Zh g5m 1Zh 31m 12h 23m 

8 {ih gim 170° | 11% 25m AWS | 11h 29m 172° | 11% 33m 173° | 1142 37m 

0 15 19.99685 | 0.99278 | 9.99747 | 0.99418 | 9.99801 | 0.99543 | 9.99849 | 0.99653 | 9.99891 | 0.99748 | 60 
4 16] .99686| .99280] .99748| .99420} .99802] .99545] .99850| .99655} .99891] .99750} 56 
8 17] .99687| .99283] .99748| .99422} .99803|) .99547} .99851| .99657] .99892 | .99751} 52 | 

12 18] .99688} .99285] .99749| .99425] .99804| .99549] .99851] .99659] .99893| .99753} 48 | 
16 19 | 9.99690 | 0.99288 } 9.99750 | 0.99427 | 9.99805 | 0.99551 | 9.99852 | 0.99660 | 9.99893 | 0.99754 | 44 
20 204 .99691] .99290) .99751| .99429} .99805| .99553} .99853| .99662] .99894| .99756} 40 
24 2141 99692] .99293} .99752] 99431] .99806| .99555} .99854| .99664] .99894| .99757 | 36 

f 28 22] .99693] .99295] .99753| .99483] .99807] .99557} .99854) .$9665]} .99895| .99759] 32 
82 23 19.99694 | 0.99297 | 9.99754 | 0.99436 | 9.99808 | 0.99559 | 9.99855 | 0.99667 | 9.99896 | 0.99760 | 28 
86 24} .99695] .99300} 99755] .99438] .99809| .99561} .99856| .99669] .99896] .99761} 24 
40 25} .99696| .99302] .99756| .99440] .99810| .99563} .99857| .99670}) .99897| .99763] 20 
44 26} .99697| .99305} .99757| .99442] .99811| .99565] .99857| .99672] .99897| .99¢64] 76 
48 241 9.99698 | 0.99307 | 9.99758 | 0.99444 | 9.99811 | 0.99567 | 9.99858 | 0.99674 | 9.99898 | 0.99766 | 72 
52 28} .99699] .99309} .99759| .99446} .99812] .99568} .99859| .99675] .99899) .99767] 8 | 
56 29 1 9.99700 | 0.99312 | 9.99760 | 0.99449 | 9.99813 | 0.99570 | 9.99859 | 0.99677 | 9.99899 | 0.99768 | 4 | 

‘ 1Zh gsm 1gh g4m 1gZh 30m 1gh 26m 1gh 22m 

s  / | 71h 29m 190° f 11h 26m AGA | 11h 30m 172° | 11h 34m 173° | 11h 33m 174° Ss { 

0 30 | 9.99701 | 0.993814 | 9.99761 | 0.99451 | 9.99814 | 0.99572 | 9.99860 | 0.99679 | 9.99900 | 0.99770 | 60 | 
4 31] .99702| .99317] .99762| .99453] .99815| .99574] .99861] .99680] .99901| .99771] 56 | 
8 321} .99703) .99319! .99763| .99455} .99815| .99576} .99862! 99682} .99901] .99773] 52 

12 334 .99704| .99321] .99764| .99457] .99816| .99578] .99862| .99684} .99902| .99774} 48 
16 34 |9.99705 | 0.99324 | 9.99765 | 0.99459 | 9.99817 | 0.99580 | 9.99863 | 0.99685 | 9.99902 | 0.99775 | 44 
20 35 .99706| .993264 .99766| .99461] .99818| .99582} .99864| .99687] .99903| .99777] 40 
24 36] .99707| .99329} .99766] .99464] .99819| .99584] .99864| .99688} .99904| .99778] 36 
28 37} .99708) .99331] .99767| .99466] .99820| .99585] .99865| .99690} .99904| .99780} 32 
382 38 | 9.99710 | 0.99333 | 9.99768 | 0.99468 | 9.99820 | 0.99587 } 9.99866 | 0.99692 | 9.99905 | 0.99781 | 28 
86 39] .99711| .99336}) .99769|] .99470] .99821] .99589} .99867} .99693}) .99905| .99782] 24 | 
40 40] .99712| .99388} .99770| .99472] .99822] .99591} .99867| .99695} .99906| .99784} 20 

| 44 41] .99713| .99340} .99771] .99474] .99823| .99593]} .99868| .99696} .99906| .99785] 76 
i 48 42 19.99714 | 0.99343 | 9.99772 | 0.99476 | 9.99824 | 0.99595 | 9.99869 | 0.99698 | 9.99907 | 0.99786 | 12 

52 43} .99715)| .99345} .99773] 99478} .99824] .99597} .99869| .99700} .99908| .99788] 3 
| 56 44 | 9.99716 | 0.99347 | 9.99774 | 0.99480 | 9.99825 | 0.99598 | 9.99870 | 0.99701 | 9.99908 | 0.99789} 4 

1gh g7m 1gh 33m [12k g9m | 12h 25m 1Zh 21m 

s /’ |ithesm 170° Jriha7m 174° 71h 3im = 172° | 11h 35m = 173° | 11h 39m 174° 8 | 

0 45 | 9.99717 | 6.99359 | 9.99774 | 0.99483 | 9.99826 | 0.99600 | 9.99871 | 0.99708 | 9.99909 | 0.99790 | 60 
4 46} .99718| .99352} .99775| .99485]} .99827] .99602] .99871| 99704} .99909| .99792} 56 j 
8 47} .99719| 99354] .99776| .99487} .99828| .99604] .99872| .99706} .99910| .99793] 52 | 

12 48} .99720| .99357] .99777]| .99489] .99828] .99606] .99873| .99708} .99911| .99794} 43 
16 49 | 9.99721 | 0.99359 | 9.99778 | 0.99491 | 9.99829 | 0.99608 | 9.99874 | 0.99709 4 9.99911 | 6.99796 | 44 
20 50} .99722| .99361] .99779| .99493} .99830| .99609] .99874| .S97114 99912} .99797 1 40 
24 Bi} .99723| 99364] .99780| .99495] .99831| .996i1} .99875| .99712} .99912| .99798] 36 
28 52] .99724| .99366] .99781| .99497]} .99832| .99613} .99876| .99714] .99913| 99799) 32 } 
82 53 4 9.99725 | 0.99368 | 9.99782 | 0.99499 | 9.99832 | 0.99615 | 9.99876 | 0.99715 | 9.99913 | 0.99801 | 28 
86 5A} .99726| .99371] .99783| .99504) .99833| .99617] .99877| $9717] .99914| .$9802) 24 
40 55} .99727| .99373] .99784| .99503] .99834] .99618]} .99878| .99719]} .99915| .99803) 20 | 
44 564 .99728| .99875] .99785} .99505] .99835| .99620} .99878| .99720] .99915)| .99805 4} 76 
48 5% | 9.99729 | 0.99378 | 9.99786 | 0.99507 | 9.99836 | 0.99622 | 9.99879 | 0.99722 1 9.99916 | 0.99806 | 72 | 

| 52 58] .99730| .99380] .99786] .99509] .99836] .99624]} .99880] .99723] .99916| .99807]) 38 
56 59} .99731| .99382} .99787| .99511} .99837] .99626) .99880| .99725) .99917| .99808} 4 | 
60 60 | 9.99732 | 0.99384 | 9.99788 | 0.99513 | 9.99838 | 0.99627 | 9.99881 | 0.99726 | 9.99917 | 0.99810} O | 

1Zh 36m igh ggm 1gZh 68m 12h 24m 12h 20m 
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11h 40m 175° 11h 44m 

TABLE 34. 

Haversines, 

176° 11h 48m 177° 11h 5am 178° 11h 56m 179° 
Log. Hav. Nat. Hav. Log. Hav.| Nat. Hav, Log. Hav.| Nat. Hav.] Log. Hav. Nat. Hav. Log. Hav. Nat. Hav} s 

9.99917 
-99918 
99918 
99919 

9.99919 
-99920 
99921 
99921 

9.99922 
99922 
99923, 
99923 

9.99924 
99924 

9.99925 

CDIAGAP wwe Ss ~ 

0.99810 
99811 
99812 
99814 

0.99815 
99816 
99817 
99819 

0.99820 
99821 
299822 
99823 

0.99825 
99826 

0.99827 

9.99947 
99948 
99948 
99948 

9.99949 
99949 
-99950 
-99950 

9.99951 
99951 
99951 
99952 

9.99952 
99953, 

9.99953 

0.99878 
299879 
99880 
99881 

0.99882 
93883 
99884 
99885 

0.99886 
99887 
99888 
299889 

0.99890 
99892 

0.99892 
12h 19m 

11h 44m 175° 

12h 15m 

11h 45m 

9.99925 
99926 
-99926 
99927 

9.99927 
99928 
-99928 
99929 

9.99929 
99930 
99931 
99931 

9.99932 
99932 

9.99933 

0.99828 
99829 
99831 
299832 

0.99833 
99854 
99835 

9.99953 
99954 
99954 
99954 

9.99955 
99955 
-99956 
99956 

9.99957 
99957 
99958 
99958 

9.99958 
99959 

9.99959 

176° 
0.99893 
99894 
99895 
99896 

0.99897 
99898 
99899 
99900 

0.99900 
99901 
299902 
99903 

0.99904 
99905 

0.99906 

9.99970 
99971 
99971 
99971 

9.99972 
99972 
99972 
99973 

9.99973 
99973 
99973 
99974 

9.99974 
99974 

9.99975 

0.99931 
99932 
99933 
99934 

0.99934 
99935 
299936 
99937 

0.99937 
99938 
299939 
-99940 

0.999400 
99941 

0.99942 

9.99987 
-99987 
99987 
99987 

9.99988 
99988 
99988 
99988 

9.99988 
99989 
99989 
-99989 

9.99989 
99989 

9.99990 

0.99970 
99971 
99971 
099971 | 

0.99972 
99972 
99973 
99973 

0.99973 | 
99974 
99974. 
99975 

0.99975 
99976 

0.99976 | 

9.99997 
99997 
-99997 
-99997 

9.99997 
99997 
99997 
99997 

9.99998 
-99998 
-99998 
99998 

9.99998 
-99998 

9.99998 

0.99992 
299993 | 
299993 
299993 

0.99994 
299994 
299994 
299994 

0.99994 
99995 
299995 
299995 

0.99995 
-99995 

0.99996 
12Zh 11m 

11h 49m 137 

1gh ym 

11h 53m 178° 
9.99975 
99975 
99976 
99976 

9.99976 
99976 
99977 
99977 

9.99977 
99978 
99978 
99978 

9.99978 
-99979 

9.99979 

0.99942 
99943, 
99944 
99944 

0.99945 
99946 
099947 
099947 

0.99948 
99949 
99949 
99950 

0.99950 
099951 

0.99952 

9.99990 
99990 
99990 
99990 

9.99991 
99991 
99991 
99991 

9.99991 
99992 
99992 
-99992 

9.99992 
99992 

9.99992 

0.99977 
99977 
-99978 
99978 

0.99978 
99979 
99979 
-99980 

0.99980 
99981 
99981 
99981 

0.99982 
98982 

0.99982 

12h 

11h 57m 

-99998 
99998 
99998 

9.99998 
99999 
-99999 
99999 

9.99999 
99999 
99999 
99999 

9.99999 
-99999 

9.99999 

3m 

179° 
0.99996 | 9.99998 
99996 
299996 
99996 

0.99996 
299997 
299997 
99997 | 

0.99997 
299997 
299997 | 
99998 

0.99998 
99998 

0.99998 

) 77h 42m 
(ky 
11h 46m 176° 11h 50m 177° 

1gh 6m 

11h 54m 
9.99933 
99934 
99934 
99935 

9.99935 
99935 
99936 
-99936 

9.99937 
99937 
99938 
99938 

9.99939 
99939 

9.99940 

9.99940 
99941 
99941 

} .99942 
9.99942 
99943 
99943 
99943 

9.99944 
99944 
99945 
99945 

| 9.99946 
-99946 
99947 

9.99947 

0.99863 
99864 
99865 
-99866 | 

0.99867 
99868 | 
99869 
99870 

0.99871 | 
99872 
99873 | 
99874 | 

0.99875 
99876 | 
099877 | 

0.99878 
12h 16m 

9.99958 
-99960 
.99960 
-99961 

9.99961 
99961 
99962 
-99962 

9.99963 
99963 
99963 
99964 

9.99964 
99964 

9.99965 
12h 

11h 47m 

0.99907 
99908 
99909 
99909 

0.99910 
99911 
299912 
99913 

0.99914 
99915 
99915 
99916 

0.99917 
99918 

0.99919 

176° 

9.99979 
~ 99980 
-99980 
99980 

9.99980 
99981 
99981 
99981 

9.99981 
99982 
99982 
99982 

9.99983 
99983 

9.99983 

0.99952 
099953 
099954 
099954 

0.99955 
99956 
99956 
299957 

0.99957 
99958 
99959 
99959 

0.99960 
99969 

0.99961 
12h gm 

| 17h 5am 
9.99965 
99965 
99966 
99966 

9.99966 
99967 
99967 
99968 

9.99968 
-99968 
99969 
99969 

9.99969 
-99970 
99970 

0.99920 
99920 
99921 
299922 

0.99928 | 
099924 
099924 
299925 

0.99926 
99927 | 
99928 
299928 

0.99929 
99930 
99931 

9.99970 | 0.99931 
12h 12m 

9.99983 
99983 
99984 
99984. 

9.99984. 
99984 
-99985 
99985 

9.99985 
99985 
99986 
99986 

9.99986 
99986 
99987 

9.99987 

177° 
0.99961 
99962 
99965 
99963 

0.99964. 
99964. 
99965 
99965 

0.99966 
99966 
299967 
099967 

0.99968 
299969 
99969 

0.99970 
12h 8m 

9.99993 
99993 
99993 
99993 

9.99993 
99993 
99994 
99994 

9.99994 
99994 
99994. 
99994 

9.99994 
99995 

9.99995 

178° 
0.99983 
99983 | 
99984 
299984. 

0.99984. 
299985 
99985 
99985 

0.99986 
99986 
299986 
99987 

0.99987 } 
99987 

0.99988 

gh 
I 77h 59m 

gm 

179° 
9.99999 
99999 
99999 
99999 

9.99999 
-99999 

9.99999 
0.00000 
9.00000 
00000 
00000 
.00000 

0.00000 
.00000 

0.00000 

0.99998 | 
299998 
99998 
99998 } 

0.99999 
299999 
299999 
299999 

0.99999 
99999 
99999 
299999 

0.99999 
99999 

0.99999 
{gh 5m 

11h 55m 
9.99995 
99995 
-99995 
99995 

9.99995 
99996 
-99996 
99996 

9.99996 
-99996 
99996 
99996 

9.99996 
-99996 
99997 

9.99997 

178° 
0.99988 
299988 | 
99989 
99989 

0.999889 } 
99990 | 
099990 
99990 

0.99991 
99991 
99991 
099991 

0.99992 
299992 
099992 

0.99992 

12h 4m 

1gh ym 

27h 59m 
0.00000 
00000 
-00000 
.00000 

9.00000 
00000 
00000 
.00000 

| 0.00000 
00000 
00000 
.00000 

0.00000 
00000 
.00000 

0.00000 

179° | 
1.00000 
00000 
00000 
-00000 

1.00000 
-00000 
-00000 
200000 

1.00000 
00000 
-00000 
00000 

1.00000 
200000 
00000 

1.00000 
12h Qm 
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Longitude Factors. 

F is the change in longitude due to a change of 1’ in latitude. 

Latitude. 

Bear- 0° 1° 2° 4° 6° g° 10° 12° Bear- 

ing ing. 

° 7 / 7 7 7 7 7 / ° 

1 57. 29 57. 30 57. 32 57. 43 57. 61 57. 85 58. 17 58. 57 1 
4 28. 64 28. 64 28. 65 28. 71 28. 79 28. 92 29. 08 29. 28 2 
3 19. 08 19. 08 19. 09 19.13 19.19 19. 27 19. 38 19. 51 3 
4 14. 30 14. 30 14. 31 14, 34 14. 38 14, 44 14. 52 14. 62 4 
5 11. 43 11. 43 11. 44 11. 46 11. 49 11. 54 11. 61 11. 69 5 
6 9.51 9. 52 9. 52 9. 54 9. 57 9. 61 9. 66 9.73 6 
q 8. 14 8.15 8.15 8.16 8.19 8. 22 8. 27 8.33 q 
8 7.12 7.12 7.12 7.13 7.15 7.18 7. 22 eo 2 8 

10 5. 67 5. 67 5. 68 5. 69 5. 70 5. 73 5. 76 5. 80 10 
12 4.71 4.71 4.71 4.72 4.73 4.75 4.78 4.81 12 
14 4.01 4.01 4.01 4.02 4.03 4.05 4. 07 4.10 14 
16 3. 49 3. 49 3. 49 3. 50 3. 51 3. 52 3. 54 3. 56 16 
18 3. 08 3. 08 3. 08 3. 08 3. 10 Soli 3.13 3.15 18 
20 2.75 2.75 2.75 2.75 2.76 2.77 2.79 2. 81 20 
22 2. 47 2.47 2. 48 2. 48 2.49 2.50 2.51 2.53 22 
a4 2. 25 2. 25 2. 25 2. 25 2. 26 2.27 2. 28 2.30 24. 
26 2. 05 2. 05 2.05 2.05 2. 06 2.07 2.08 2.10 26 
28 1. 88 1. 88 1. 88 1.88 1. 89 1.90 1.91 1.92 28 
30 1.73 1.73 1.73 1.74 1.74 1.75 1.76 1.77 30 
32 1. 60 1. 60 1.60 1. 60 1. 61 1. 62 1. 63 1. 64 32 
34 1. 48 1.48 1. 48 1.49 1. 49 1.50 1.50 1.52 34 
36 1. 38 1.38 1. 38 1. 38 1.38 1.39 1. 40 1.41 36 
38 1. 28 1. 28 1. 28 1. 28 1. 29 1, 29 1.30 1.31 38 
40 1.19 1.19 1.19 1.19 1. 20 1. 20 1.21 1. 22 40 
42 1.11 1.11 1.11 1.11 1.12 1.12 1.13 1.14 42 
44 1. 04 1.04 1. 04 1.04 | 1. 04 1.05 1.05 1. 06 44 
46 97 97 97 97 97 98 98 99 46 
48 90 90 90 - 90 - 90 91 91 92 48 
50 84 84 84 - 84 . 84 85 85 86 50 
52 78 78 78 . 78 .79 79 79 80 52 
54 73 73 73 .73 -13 73 74 74 54 
56 67 67 67 . 68 . 68 68 68 69 56 
58 63 63 63 - 63 . 63 63 63 64 58 
60 58 58 58 - 58 -08 58 59 59 60 
62 53 53 53 -53 -53 54 54 54 62 
64 49 49 49 -49 - 49 49 50 50 64 
66 45 45 45 .45 -45 45 45 46 66 
68 40 40 40 - 40 - 40 4\ 4l Al 68 
70 36 36 36 . 36 .37 37 37 3M 30 
72 33 33 33 ~33 .33 33 33 33 72 
74 29 29 29 - 29 . 29 29 29 29 G4 
46 25 25 25 . 20 25 25 225 25 746 
748 21 21 21 .21 72d! oval 22 22 78 
80 18 18 18 . 18 . 18 18 18 18 80 
81 i 16 16 .16 - 16 16 16 16 81 
82 14 14 14 .14 14 14 14 14 82 
83 12 12 12 .12 12 12 12 13 83 
84 10 10 10 -10 -10 10 11 11 84 

85 09 09 09 . 09 09 09 09 09 85 

86 07 07 07 07 07 07 07 07 86 

87 05 05 05 05 -05 05 05 05 87 

88 03 03 03 03 -03 03 03 04 88 

89 02 02 02 . 02 -02 02 02 02 89 

90 00 00 00 - 00 - 00 00 00 00 90 

0° 1° 2° 4° 6° 8° 10° 12° 

Corr. to Long.=Error in Lat.xF. 



Page 368] TABLE 35. 

Longitude Factors. 

F 1s the change in longitude due to a change of 1” in latitude. 

Latitude. 
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Corr. to Long.=Error in Lat.xF. 
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Longitude Factors. 

F is the change in longitude due to a change of 1’ in latitude. 

Latitude. 
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Corr. to Long.=Error in Lat.xF. 
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Longitude Factors. 

F {s the change in longitude due to a change of 1’ in latitude. 

Latitude. 

97. 47 102.5 108.1 114. 6 
48. 72 51. 21 57. 27 
32. 46 34. 12 L 38. 16 
24. 33 25. 57 L 28. 60 
19. 45 20. 44 0 22. 86 
16.19 17.01 0 19. 03 
13. 86 14. 56 : 16. 29 
12.11 12. 72 b 14. 23 
9. 65 10. 14 t 11. 34 
8. 00 8. 41 9. 41 
6. 82 7.17 8. 02 
5. 93 6. 24 6. 97 
5. 24 5. 50 6.15 
4. 67 4.91 5. 49 
4.21 4.43 4.95 
3. 82 4. 02 4.49 
3. 49 3. 66 4.10 
3. 20 3. 36 3. 76 
2.95 3. 10 3. 46 
2.72 2. 86 3. 20 
2.62 2. 65 2.96 
2. 34 2. 46 2.75 
2.18 2. 29 2. 56 
2.03 2.13 2.38 
1. 89 1.99 2. 22 
1. 76 1.85 2.07 
1. 64 1.73 1.93 

1.61 1. 80 
1. 68 
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Corr. to Long.=Error in Lat.xF. 



TABLE 36. 

Latitude Factors. 

f is the change in latitude due to a change of 1’ in longitude. 

Latitude. 
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Cor. to Lat.=Error in Long. Xf. 



Page 372] TABLE 36. 

Latitude Factors. 

f is the change in latitude due to a change of 1’ in longitudo. 

Latitude. 
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Corr. to Lat.=Error in Long. Xf. 
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Latitude Factors. 

f is the change in latitude due to a change of 17 in longitude. 

Latitude. 
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Corr. to Lat.=Error in Long. Xf. 



Page 374] TABLE 36. 

Latitude Factors. 

f is the change in latitude due to a change of 1’ in longitude. 

Latitude. 
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Corr. to Lat.=Error in Long. xf. 
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Noon Interval Factor. 

Easterly hourly change in longitude. 

-0 oul 54 -3 -4 -5 -6 3 Of -8 a9 

1. 00000)0. 99989|0. 99978) 0. 99967|_0. 99956) 0. 99944 “0. 99933] 0. 999221 0. 9991110. 99900 
. 99889] . 99878] . 99867) . 99856) . 99845) . 99834) . 99823) . 99812) . 99801] . 99790 
. 99778] . 99767) . 99756) .99745| .99734| . 99723) .99712| .99701) . 99690] . 99679 
. 99668] . 99657) . 99646] -. 99635] . 99624) . 99613} . 99602} .99591) . 99580) . 99569 
. 99558] . 99547] . 99536) . 99525) . 99514) . 99503) . 99492] . 99481} . 99470} . 99459 
. 99448] . 99437] . 99426] . 99415} . 99404! . 99393) . 99382) . 99371) . 99360) . 99349 
. 99338] . 99327| . 99316) . 99305) . 99294) . 99283) . 99272) . 99261) . 99250) . 99239 
. 99228] . 99217) . 99206} . 99196] .99185| .99174) .99163) . 99152) . 99141) . 99130 
. 99119] . 99108] . 99097} . 99086} . 99075] . 99064) . 99054) . 99043) . 99032) . 99021 
. 99010) . 98999] . 98988} . 98977} . 98966] . 98956} . 98945) . 98934) . 98923) . 98912 

10 | . 98901) . 98890} . 98879] . 98868] _. 98857]__. 98847). 98836]. 98825|__. 98814) _. 98803 
11 | . 98793] . 98782] . 98771) .98760) . 98749) . 98738) .98727| .98717) . 98706) . 98695 
12 | . 98684) . 98674! . 98663] .98652| . 98641] . 98630) .98620) . 98609) . 98598) . 98587 
13 | . 98576] . 98565] . 98555] . 98544) . 98533] . 98522) .98511) . 98501) . 98490) . 98479 
14 | . 98468] . 98457] . 98447] .98436] . 98425) .98414) .98404| . 98393) . 98382] . 98371 
15 | . 98361] . 98350) . 98339) . 98329] .98318] .98307] .98296] . 98285) . 98275) . 98264 
16 | . 98253) . 98242) . 98232) .98221| . 98210) .98200] . 98189) .98178) . 98168) . 98157 
17 | . 98146] . 98135] . 98125) . 98114) . 98103] .98093) .98082| .98071) . 98061) . 98050 
18 | . 98039] . 98028] . 98018] . 98007] . 97997) .97986| .97975| .97964) . 97954) . 97943 
19 | . 97933] . 97922) .97911] .97901| .97890} .97879| .97869) .97858) . 97847) . 97836 
20 | . 97826) . 97816] . 97805} .97794) .97784) .97773) .97762) .97752) . 97741) . 97731 
21 | . 97720) . 97709) . 97698) . 97688) .97678| .97667) .97657) .97646) 97635) . 97624 
22 | . 97614] . 97603) . 97593] .97582) .97572| .97561) .97550) .97540) . 97530) . 97519 
23 | . 97508) . 97498] . 97487) .97477) .97466| .97455) .97445) .97434) . 97424) . 97413 
24 | . 97402) . 97391) .97381] .97371) .97360) .97350) .97339) .97329) . 97318] . 97308 
25 | . 97298) . 97287) . 97276) . 97266} . 97255) . 97245) . 97234) . 97224) . 97213) . 97203 
26 | . 97192] . 97182) .97171) .97161) .97150) .97140) .97130) .97119) . 97108) . 97098 
27 | . 97088) . 97077) . 97067) .97056) .97045, . 97035) .97025) .97014) . 97004) . 96998 
28 | . 96983] . 96972] . 96962) .96952) .96941) . 96931) .96920) .96910) . 96899] . 96889 
29 | . 96878) . 96868] . 96858) . 96847) . 96837) . 96826] . 96816] . 96806} . 96795) . 96785 
30 | . 96774) . 96764) . 96754] . 96743] . 96733] . 96722) . 96712) . 96702) . 96691) . 96681 
31 | . 96670] . 96660] . 96650} . 96639) . 96629) . 96618) . 96608) . 96598} . 96587) . 96577 
32 | . 96567] . 96556) . 96546) . 96535) . 96525) . 96515) . 96505) . 96494) . 96484) . 96473 
33 | . 96463] . 96453) . 96442) . 96432) . 96422) .96411) .96401) . 96391] . 96380) . 96370 
34 | . 96360] . 96350) . 96339) . 96329} . 96319} . 96308) . 96298) . 96288) . 96277) . 96267 
35_|_. 96257) . 96247) . 96236] . 96226] . 96216) . 96205). 96195). 96185). 96175) . 96164 
36 | . 96154] . 96144) . 96133) . 96123) . 96113) . 96103) . 96092) . 96082) . 96072) . 96661 
37 | . 96051] . 96041] . 96031} . 96021) . 96010) . 96000) .95990) . 95979) . 95969] . 95959 
38 | . 95949] . 95939] . 95929) . 95918} . 95908} . 95898) . 95888) . 95877) . 95867) . 95857 
39 | . 95847) . 95837] . 95826) . 95816) . 95806) . 95796) . 95786) . 95775) . 95765] . 95755 
40 | . 95745) . 95734) . 95724) . 95714) . 95704) . 95694) . 95684) . 95674) . 95663) . 95653 
41 | . 95643) . 95633) . 95623) .95613) .95602) . 95592) . 95582) .95572) . 95562) . 95552 
42 | . 95541] . 95531) . 95521) .95511} .95501) . 95491) .95481) .95471) . 95460) . 95450 
43 | . 95440) . 95430] . 95420) . 95410) .95400) . 95390) .95380) . 95369) . 95359] . 95349 
44 | . 95339] . 95329) . 95319} . 95309} . 95299) . 95289) . 95279) . 95268) . 95258) . 95248 
45 | . 95238) . 95228) . 95218) . 95208} . 95198} . 95188) . 95178) . 95168) . 95158) . 95148 
46 | . 95137) . 95127) . 95117) . 95107) . 95097) . 95087) . 95077) . 95067) . 95057) . 95047 
47 } . 95037] . 95027) . 95017) . 95007) . 94997) . 94987) .94977) .94967) . 94957) . 94947 
48 | . 94987| . 94927) . 94917) .94907) .94897) .94887| .94877| .94867| . 94857) . 94847 
49 | . 94837) . 94827) . 94817) . 94807) .94797) .94787) .94777| .94767| . 94757) . 94747 
50 | . 94737) . 94727) . 94717} .94707} . 94697) . 94687) . 94677) -. 94667) . 94657) . 94647 
51 | . 94637] . 94627) . 94617) . 94607) .94597| .94587) .94577) . 94568) . 94558) . 94548 
52 | . 94538] . 94528] . 94518) .94508) . 94498) . 94488) .94478) . 94468) . 94459] . 94449 
53 | . 94438] . 94429) . 94419) . 94409) . 94399) . 94389) .94379) . 94369) . 94359] . 94349 
54 | . 94339) . 94329) . 94320) . 94310) .94300) . 94290) . 94280) . 94270) . 94261] . 94251 
55 | . 94241) . 94231) . 94221) . 94211) . 94201) . 94191) . 94181) .94171) . 94162) . 94152 
56 | . 94142) . 94133) . 94123) .94113) .94103) .94093) .94083) . 94073) . 94064) . 94054 
57 | . 94044) . 94034] . 94024) . 94014) .94005} . 93995} . 93985} .93975] . 93965) . 93956 
58 | . 93946] . 93936) . 93926) .93916| .93906) .93897| . 93887) .93877| . 93868] . 93858 
59 | . 93848) . 93838] . 93828} . 93818} . 93809} . 92799} .93789] . 93779] . 93769) . 93759 
60 | . 93750} . 93740] . 93730} . 93721] .93711] .93701) .93691] . 93682) . 93672) . 93662 

Combine change in longitude due to vessels course and speed, with change due to current, take factor from table and multi- 
ply it by hour angle obtained from morning observation. 

CONIA TON H| OS x 
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Noon Interval Factor. 

Westerly hourly change in longitude. 

TABLE 37. 

M -0 el 2 -3 4 5 -6 7 -8 -9 

0 | 1.0000} 1. 0001) 1.0002) 1.0003} 1.0005) 1.0006) 1.0007) 1.0008) 1. 0009) 1. 0010 
1 | 1.0011) 1.0012) 1.0013) 1.0014) 1.0016) 1.0017); 1.0018} 1.0019} 1.0020} 1. 0021 
2 | 1.0022) 1. 0023) 1.0025) 1.0026) 1.0027) 1.0028) 1.0029] 1.0030} 1.0031) 1. 0032 
3 | 1.0034) 1. 0035} 1. 0036} 1.0037) 1.0038) 1.0039) 1.0040) 1.0041} 1.0042) 1. 0043 
4 | 1.0045} 1. 0046) 1.0047) 1.0048) 1.0049) 1.0050} 1.0051] 1.0053) 1.0054) 1. 0055 
5 | 1.0056) 1. 0057) 1.0058) 1.0059) 1. 0060} 1.0062) 1.0063) 1.0064) 1. 0065) 1. 0066 
6 | 1.0067} 1. 0068) 1.0070} 1.0071) 1.0072) 1.0073} 1.0074) 1.0075) 1. 0076) 1. 0077 
7 | 1.0078) 1.0079) 1.0080) 1.0082) 1.0083} 1.0084) 1.0085) 1.0086) 1.0087) 1. 0089 
8 | 1. 0090} 1. 0091} 1.0092) 1.0093) 1.0094; 1.0095} 1.0096; 1.0098) 1. 0099) 1.0100 
9 | 1.0101) 1.0102) 1.0103) 1.0104) 1.0105} 1.0106; 1.0108) 1.0109) 1.0110) 1. 0111 

10 | 1.0112} 1.0113) 1.0115) 1.0116) 1.0117) 1.0118) 1.0119) 1.0120) 1.0121) 1. 0123 
11 | 1.0124) 1.0125) 1.0126) 1.0127; 1.0128) 1.0129) 1.0130) 1.0131) 1. 0133) 1. 0134 
12 | 1.0135) 1. 0136) 1.0137) 1.0139) 1.0140} 1.0141} 1.0142) 1.0143) 1.0144) 1.0145 
13 | 1.0146) 1.0148) 1.0149) 1.0150) 1.0151) 1.0152) 1.0154) 1.0155) 1.0156) 1. 0157 
14 | 1.0158) 1.0159) 1.0161) 1.0162) 1.0163) 1.0164) 1.0165) 1.0166) 1.0167) 1.0168 
15 | 1.0169) 1.0171) 1.0172) 1.0173) 1.0174} 1.0175} 1.0177) 1.0178) 1.0179} 1.0180 
16 | 1.0181) 1.0182) 1.0183) 1.0184) 1.0185} 1.0186} 1.0187) 1.0188) 1.0190) 1.0191 
17 | 1.0193) 1.0194) 1.0195} 1.0196) 1.0197) 1.0198) 1.0199} 1.0201) 1.0202) 1. 0203 
18 | 1.0204) 1. 0205) 1.0206) 1.0208) 1.0209} 1.0210) 1.0211) 1.0212) 1.0213) 1.0214 
19 | 1.0216) 1.0217) 1.0218) 1.0219) 1.0220} 1.0222) 1.0223) 1.0224) 1.0225) 1. 0226 
20 | 1.0227) 1. 0228) 1.0229) 1.0231) 1.0232) 1.0233) 1.0234) 1.0235) 1. 0236) 1. 0238 
21 | 1.0239} 1. 0240} 1.0241] 1.0242) 1.0244) 1.0245) 1.0246} 1.0247) 1. 0248) 1. 0249 
22 | 1.0250) 1. 0252) 1.0253) 1.0254) 1.0255) 1.0256) 1.0258] 1.0259) 1. 0260) 1. 0261 
23 | 1. 0262) 1. 0263) 1.0265} 1.0266) 1.0267) 1.0268} 1.0269) 1.0270) 1.0271) 1. 0273 
24 | 1.0274) 1.0275) 1.0276} 1.0277; 1.0279) 1.0280} 1.0281) 1.0282) 1.0283) 1. 0285 
25 | 1. 0286} 1. 0287] 1. 0288) 1.0289) 1.0291) 1.0292) 1.0293) 1.0294) 1. 0295) 1. 0296 
26 | 1.0297] 1. 0299) 1.0300) 1.0301] 1.0302) 1.0303) 1.0304) 1.0306) 1. 0307) 1. 0308 
27 | 1.0309} 1. 0311} 1.0312) 1.0313) 1.0314) 1.0315) 1.0316} 1.0318) 1.0319} 1. 0320 
28 | 1.0321] 1. 0322} 1.0324) 1.0325) 1.0326) 1.0327) 1.0328} 1.0329) 1. 0330) 1. 0332 
29 | 1. 0333} 1. 0334] 1.0335) 1.0336} 1.0338) 1.0339) 1.0340} 1.0341) 1. 0342) 1. 0344 
30 | 1. 0345} 1. 0346) 1.0347) 1.0348) 1.03850) 1.0351) 1. 0852) 1.0353) _1. 0354) 1. 0355 
31 | 1.0357} 1. 0358] 1.0359) 1.0360} 1.0362) 1.0363) 1.0364) 1.0365) 1. 0366] 1. 0367 
32 | 1. 0369] 1. 0370) 1.0371) 1.0372) 1.0374) 1.0375) 1.0376) 1.0377] 1. 0378) 1. 0379 
33 } 1.0381] 1. 0382} 1.0383} 1.0384) 1.0386] 1.0387) 1.0388] 1.0389) 1. 0390} 1. 0391 
34 | 1.0393] 1. 0394) 1.0395) 1.0396) 1.0397} 1.0399) 1.0400) 1.0401] 1.0402) 1. 0403 
35_|_1. 0405) 1. 0406] 1.0407) 1.0408) 1.0409) 1.0411) 1.0412) 1.0413) 1. 0414) 1. 0415 
36 | 1. 0416) 1. 0418) 1.0419) 1.0420) 1.0421} 1.0422) 1.0424) 1.0425) 1. 0426) 1. 0427 
37 | 1.0429} 1. 0430) 1.0431) 1.0432) 1.0433] 1.0435) 1.0436) 1.0437) 1. 0438) 1. 0439 
38 | 1.0441) 1. 0442) 1.0443) 1.0445) 1.0446) 1.0447] 1.0448) 1.0449) 1.0451) 1. 0452 
39 | 1.0453) 1.0454) 1.0455) 1.0457) 1.0458) 1.0459) 1.0460] 1.0462) 1. 0463) 1. 0464 
40 | 1.0465] 1. 0466) 1.0468) 1.0469) 1.0470} 1.0471) 1.0472) 1.0474) 1. 0475) 1. 0476 
41 | 1.0477) 1. 0478) 1.0480) 1.0481) 1.0482) 1.0483] 1.0485) 1.0486) 1. 0487) 1. 0488 
42 | 1.0489} 1. 0491] 1.0492) 1.0493) 1.0494) 1.0496) 1.0497) 1.0498] 1. 0499) 1. 0500 
43 | 1.0502} 1. 0503) 1.0504) 1.0505) 1.0507} 1.0508) 1.0509) 1.0510} 1.0511) 1.0513 
44 | 1.0514} 1.0515) 1.0517) 1.0518) 1.0519} 1.0520) 1.0522) 1.0523] 1.0524) 1. 0525 
45 | 1.0526} 1.0528) 1.0529] 1.0530} 1.0531) 1.0532) 1.0534) 1.0535) 1. 0536] 1. 0537 
46 | 1.0539} 1. 0540) 1.0541) 1.0542) 1.0543} 1.0545) 1.0546) 1.0547) 1. 0549) 1. 0550 
47 | 1.0551] 1.0552) 1.0553) 1.0555} 1.0556) 1.0557) 1.0558) 1.0560} 1.0561) 1. 0562 
48 | 1.0564] 1. 0565) 1.0566) 1.0567) 1.0569} 1.0570] 1.0571) 1.0572! 1.0573) 1. 0575 
49 | 1.0576} 1.0577) 1.0578) 1.0580) 1.0581} 1.0582) 1.0583) 1.0585) 1. 0586) 1. 0587 
50 | 1. 0588] 1. 0589} 1.0591) 1.0592) 1.0593) 1.0594) 1. 0596)__1. 0597] _1. 0598) _1. 0599 
51 | 1.0601) 1. 0602) 1.0603) 1.0604) 1.0605) 1.0607; 1.0608) 1.0609} 1.0611) 1. 0612 
52 | 1.0613) 1.0614) 1.0616) 1.0617) 1.0618) 1.0620] 1.0621} 1.0622) 1. 0623) 1. 0624 
53 | 1. 0626} 1. 0627) 1.0628) 1.0630) 1.0631) 1.0632] 1.0633} 1.0635) 1. 0636) 1. 0637 
54 | 1. 0638] 1. 0639] 1.0641] 1.0642} 1.0643) 1.0644) 1.0646) 1.0647) 1. 0648) 1. 0650 
55 | 1.0651) 1. 0652) 1.0653) 1.0655) 1.0656) 1.0657) 1.0658) 1. 0660) 1. 0661) 1. 0662 
56 | 1. 0664) 1. 0665) 1. 0666) 1.0667; 1.0668) 1.0670) 1.0671) 1.0672) 1.0674! 1. 0675 
57 | 1.0676) 1.0677) 1.0678) 1.0680) 1.0681) 1.0683) 1.0684) 1.0685) 1. 0686) 1. 0688 
58 | 1.0689} 1. 0690} 1.0691] 1.0693} 1.0694) 1.0695) 1.0696) 1.0698) 1. 0699) 1. 0700 
59 | 1.0701) 1.0703) 1.0704) 1.0705} 1.0707) 1.0708) 1.0709) 1.0710) 1.0712) 1.0713 
60 | 1.0714! 1.0716) 1.0717| 1.0718) 1.0719! 1.0721) 1.0722) 1.0723] 1.0724] 1. 0726 

Combine change in longitude due to vessel’s course and speed with change due to current, take factor from table and -multi 
ply it by hour angle obtained from morning observation 
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Sidereal into Mean Solar Time. 

To be subtracted from a sidereal time interval. 
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Page 378] TABLE 38. 

Sidereal into Mean Solar Time. 

To be subtracted from a sidereal time interval. 

105 11 12h 13 

* tos 
s. 

7. 784 
7.948 
8. 112 
8. 276 
8. 440 
8. 603 
8. 767 
8.931 
9. 095 
9. 259 
9. 423 
9. 586 
9. 750 
9.914 
0. 078 
0. 242 
0. 405 
0. 569 
0. 733 
0. 897 
1.061 
1. 225 
1. 388 
1.552 
1. 716 
1. 880 

8. m. 8 mM. 8. 
8.296 | 1 48.125 | 1 57.955 

1 48. 289 | 1 58.119 
1 48.453 | 1 58. 282 

HS HS 

G9 Go Co G9 00] CO C9 CO CO LO] COCO CO WOOO) DO bo bo bb tbh pp 

_ 90 for} — x 

ESE 

e 

fet ee et 
bo bo bo bo 

bo bo) bo od Co 

fad fat ft pet fed 

bo S iB 

Db bi NN NN ID NNNN DN NNN DNDN NN) NNN N NNN NWN WNNNNN NNN N NP NNhlhN) Whl bb bth bhtyo NNNhhy Phy hyhwtby SNS SS SSSR RRA 

2. 208 
2.371 
2.535 
2. 699 
2. 863 
3. 027 
3. 191 
3. 354 
3. 518 
3. 682 
3. 846 
4,010 
4.173 
4. 337 
4,501 
4. 665 
4, 829 
4. 993 
5. 156 
5. 320 
5. 484 
5. 648 
5. 812 
5. 975 
6. 139 
6. 303 
6. 467 
6. 631 
6. 795 
6. 959 

eet ee 

£9 99 49 G2] 09 09 O9 09 O9 
x S (ore) 

ad 

G2} GO oo oO On We) 

5 bo (Sx) 

NNN INNNNNINNNNWN| Ybwy 9 G9 G9] GO Co C2 Od Co] Go GO 09 Co G9) CO CO Co 

BEES 

O1go Et = 8 00 e090 
sa bo bo by] bo bo 

G9 9] G9 GO G9 G9 G9! G2 GO 

SIS BS SRB RT S| HHS § 
q oO 

Ps oOo 

CCE CIS | WES WRO Ob 

CU OLS OUST OU STG GUST ST OU GY Or 

PAH DH |S 
©2} 09 62 G9 29 G2) G9 G2 G2 G2 G9) G9 Go 9 G9 Go} CO GO GO Ge 

NAAAR SAB AIAH D oH Sot Hts 
aN oe Oro bo — = D> 
7.450 pobobo bob bobo bob tlt wlotpby bhi nl bb bib bbl bbb) bbb ty) btbpb by) ptr bb| ppp pws Fe a | et es] BD bo bo bo bol bo bo bo bo by] bY bo bo bY by] bo bo bY bY byl bo bo bo bY by] BO bO bo bY by] bo bo bo bo bo] bo bo bo bo by] bob bo bo ty] bo tO tO by] toto ty byt] ty tots pee eel eee eee eee eee eee EH He eee ee eee eee ee Ee ee ey ee Ry Bees eee eee ee ee ee eee He eee ee ee eee ee eee eee ey ee ee ee ey 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
u 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
il 
1 
1 
1 
1 

| 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
il 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
a 
1 
1 PRR 

J 

HOU o1 on St 



TABLE 38. [Page 379 

Sidereal into Mean Solar Time. 

To be subtracted from a sidereal time interval. 

Sidereal. 
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Page 380] TABLE 39. 

Mean Solar into Sidereal Time. 

To be added to a mean time interval. 

- o 4h Bh a > For seconds. 
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Mean Solar into Sidereal Time. 

To be added to a mean time interval. 

v2) o o o J Ss a 11h 12h 135 For seconds. 
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Page 382] TABLE 39. 

Mean Solar into Sidereal time. 

To be added to a mean time interval. 
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TABLE 40. [Page 383 

Corrections To Be Applied to the Observed Altitude of a Star or of the Sun’s Lower 
Limb, To Find the True Altitude. 
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Observed ic) * Additional Altitude. | Sun’s Corr. |Star’s Corr. 7 
Sun’s Corr. Height of 

Eye (feet). a [<} 3 
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Page 384| TABLE 41. 
Correction to the Observed Altitude of the Moon. 

FOR REFRACTION, PARALLAX, AND SEMIDIAMETER. 

Lower Lis. LOWER Lis. 

Horizontal Parallax. Horizontal Parallax. 

57’ 58” 

, 

- 41452. 41453. 3/454. 3/455. 
. 7) 51. 7) 52. 6} 53. 6} 54. 
. 1] 51. 0} 52. 0} 52. 9} 53. 
. 4) 50. 3} 51. 3) 52. 2) 53. 
. 7] 49. 6} 50. 5) 51. 5} 52. 

. O+48. 91449. 8450. 7]+51. 
. 3| 48. 2) 49. 1] 50. 0) 50. 
. 6] 47. 5) 48. 3] 49. 2) 50. 
. 8) 46. 7) 47. 6) 48. 4) 49. 
. 1! 46. 0} 46. 8! 47. 6) 48. 

. 41445. 21446. 01446. 81447. 

. 6| 44. 4) 45. 2) 46. 0) 46. 

. 8| 43. 6) 44. 4) 45. 2) 46. 
. 1] 42. 9} 43. 6) 44 4) 45. 
. 3] 42. 1) 42. 8) 43. 6) 44. 

. 51+41. 2/442. 0/442. 7/443. 
. 4) 41. 1) 41. 9) 42. 
. 6} 40. 3) 41. 0) 41. 
. 7} 39. 4) 40. 2) 40. 
. 9 38. 6} 39. 3} 40. 

. 01437. 7/+38. 4]1+39. 

. 2} 36. 8] 37. 5) 38. 

. 3} 36. 0} 36. 6} 37. 

. 4) 35. 1) 35. 7] 36. 

. 6} 34. 2) 34. 8) 35. 

. 7/433. 31433. 91434. 

. 8| 32. 3] 32. 9] 33. 

. 9 31. 4] 32. 0} 32. 
0} 30. 5] 31. 1] 31. 
. 1] 29. 6] 30. 1] 30. 
. 21428, 7/429. 2/429. 
. 3) 27. 7| 28. 2) 28. 
. 3! 26. 8} 27. 3) 27. 
. 4) 25. 9} 26. 3) 26. 
. 5} 24. 9} 25. 4) 25. 

. 61424. 0}4+24, 4/424. 

. 6} 23. 0} 23. 4) 23. 

. 7) 22. 1) 22. 5) 22. 

. 8} 21. 1) 21. 5) 21. 

. 8} 20. 2} 20. 5) 20. 

. 91419. 2}4+19. 6/419. 
. 9} 18. 2) 18. 6} 18. 
. O} 17. 3) 17. 6) 17. 
. O} 16. 3} 16. 6} 16. 
. O415. 3/415. 6/415. 
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TABLE 41. 

Correction to the Observed Altitude of the Moon. 

FOR REFRACTION, PARALLAX, AND SEMIDIAMETER. 

[Page 385 

« 

Urrrer Lima. UPPER Limb. 

Horizontal Parallax. Obs. Horizontal Parallax. 

5 . 4 LP .6 1 8 b A .4 9 » 41422. 8]4+23. 2/423. 61424. 0/424. 51424. 9 
0 a . 8 .3 . 0 4 b dl 3 . 7| 22. 1| 22. 5) 22. 9) 23. 3] 23. 8] 24. 2 
5 di .4 . 8 . .0 7 6 . O} 21. 4] 21. 8] 22. 2} 22. 6] 23. 0} 23. 4 
0 oF .9 3 . 0 iD 4 9 . 3} 20. 7] 21. 1] 21. 5) 21. 9} 22. 3] 22. 6 
5 .6 3 ba » (9)  } . 6 2 . 6] 20. 0} 20. 4) 20. 7) 21. 1] 21. 5) 21.9 

0 . O dl 4 5 8 5 6) . 3/437. O| 5 . 91419. 3/419. 61420. 0/420. 3/420. 7/421. 1 
5 3 . 0 » a 4 . 1] 35.9 . 6 ao 8 . 2] 18. 5] 18. 9) 19. 2) 19. 6] 19. 9) 20. 3 
0 . 6 . 3 . 0 Sith . 4 4 il 8 5 ta) 1 . 5| 17. 8] 18. 1) 18. 4) 18. 8} 19. 1] 19. 4 
5 8 BO) .2 9 . 6 3 5 I . 8 4 . 7} 17. 0} 17. 3) 17. 7] 18. 0} 18. 3] 18. 6 

. O . O b A b dl .8 1, Gy .3 . 0 7 . O} 16. 3) 16. 6) 16. 9} 17. 2) 17. 5} 17. 8 

11 +33. 3/434. 0/434. 7/+35. 4/436. 2/436. 9/437. 6/438. 3] 56 |4+14. 91415. 2/415. 5/415. 8/416. 1/416. 3/416. 61416. 9 
12 33. 6) 34. 3) 35. 0) 35. 7] 36. 4] 37. 1} 37. 8] 38.5) 57 | 14. 2] 14. 4) 14. 7] 15. 0] 15. 2) 15. 5] 15. 8) 16.1 
13 33. 7| 34. 4) 35. 1] 35. 8) 36. 5| 37. 2} 37. 9] 38.6) 58 | 13. 4! 13. 6] 13. 9] 14. 2} 14. 4) 14. 7] 14. 9] 15. 2) 
14 33. 8) 34. 5) 35. 2) 35. 9} 36. 6} 37. 3] 38. 0] 38. 7] 59 | 12. 6] 12. 8] 13. 1] 13. 3] 13. 6] 13. 8] 14. 1) 14.3) 
15 33. 8} 34. 5} 35. 2) 35. 9] 36. 6} 37. 3] 38. 0) 38. 7] 60 | 11. 8] 12. 0] 12. 3] 12. 5} 12. 7) 13. 0] 13. 2) 13. 4 

16 +33. 8/+34. 5]+35. 21435. 91486. 6/437. 3/+38. 0/438. 6] 61 |+11. O]411. 2/411. 44411. 6)411. 91412. 11412. i412. 5) 
17 33. 8) 34. 5} 35. 1] 35. 8] 36. 5| 37. 2) 37. 9) 38. 6} 62 | 10. 2} 10. 4) 10. 6] 10. 8] 11. O} 11. 2) 11. 4) 11. 6) 
18 33. 7| 34. 3} 35. 0} 35. 7] 36. 4] 37. 1] 37. 7) 38.4] 63 4 . 6} 9. 8} . 9. 9} 10. 1) 10. 3) 10. 5} 10.7 
19 33. 5] 34. 2) 34. 9} 35. 6] 36. 2) 36. 9} 37. 6] 38. 2| 64 6 7} 8.9) 9.1) 92) 9.4) 9.6) 9.7 
20 33. 4] 34. 0) 34. 7) 35. 4) 36. 0) 36. 7| 37. 4] 38. 1) 65 7 9 8.0! 82) 8&3) 85) & 7 8 8 

21 +83. 2/433. 9/434. 5]4+35. 2/435. 81436. 5/487. 2/437. 8] 66 1+ 6. 91+ 7. Ol+ 7. 2)+ 7.34 7. 514 7. 6+ 7. 714 7. 9) 
22 33. 0} 33. 6) 34. 3} 34. 9] 35. 6] 36. 3] 36. 9) 37. 6] 67 I 2| 6.3] 6.4] 6.5) 67) 68! 6.9) 
23 32. 7| 33. 4] 34. 0} 34. 7] 35. 3} 36. 0] 36. 6} 37. 3} 68 2, 31 5.4) 5.5) 5.6) 5.7) 5.8) 5.9 
24 32. 5) 33. 1) 33. 7} 34. 4] 35. 0} 35. 7] 36. 3) 37. 0} 69 3 4, 4.5) 4.6) 4.7) 48) 48) 4.9 
25 32. 2} 32. 8) 33. 4) 34. 1] 34. 7] 35. 4) 36.0) 36. 6] 70 5 5} 3.6) 3.7) 3.8] 3.8) 3.9] 40 

26 +31. 9/4382. 5]+33. 11+33. 7/434. 41435. 0/435. 6/436. 2) 71 |+ 2. 6]+ 2.7] +2. 714 2. 81+ 2.84 2.914 2.914 3.0 
27 31. 5| 32. 1) 32. 8] 33. 4) 34. 0, 34. 6] 35. 2) 35. 9) 7 ei I) I) ab Se Ibe SAO) 2a 
28 31. 2} 31. 8} 32. 4] 33. 0] 33. 6] 34. 2] 34. 9) 35. 5) 9 9+ 0. 9+ 0. 9+ 0. 9+ 1. O+ 1. Ol+ 1.0) 
29 30. 8] 31. 4) 32. 0) 32. 6} 33. 2) 33. 8] 34. 4) 35.0 0 0} 0.0; 0.0; 0.0} 0.0) 00] 00 
30 30. 4) 31. 0} 31. 6] 32. 2) 32. 8) 33. 4] 34. 0] 34. 6 9 . 9- 0. 9- 1. O|— 1. O/- 1. 0/- 1. 0/- 1.0 

31 +80. 0/+80. 6/+81. 2|+31. 8]+32. 3/+32. 9)+33. 5|+34. 1 8 -9- 1.9 1. 9/- 1. 9\- 2. O|- 2. O|- 2. OF 
32 29. 6} 30. 1) 30. 7] 31. 3) 31. 9) 32. 5) 33. 0} 33. 6 7 . 8| 2.8] 2:9) 2.91 2:9) 3. oO] BO 
33 29. 1) 29. 7) 30. 3) 30. 8] 31. 4] 32. 0} 32. 5) 33.1 6 (4s aks) fC t= SS) DS a) 0) 
34. 28. 7| 29. 2} 29. 8} 30. 3] 30. 9} 31. 5] 32. 0} 32. 6 5 6} 4.7) 4.8) 4.8] 4.9) 5.0) 5.1 
35 28. 2} 28. 7/ 29. 3} 29. 8] 30. 4) 30. 9] 31. 5) 32. 0) 4 5} 5.6) 5.7) 5.8! 5.9) 6.0] 61 

36 427. 7|+28. 2|+28. 8/429. 3]+29. 81430. 41+30. 9/431. 5 3 5|- 6. 6|- 6. 7\- 6. 8|- 6. 9I- 7. O|- 7. 2 
37 27. 2| 27. 7) 28. 2| 28. 8] 29. 3) 29. 8] 30. 3} 30.9 83 A 7G) Ce te S| OC ER Al) LS 
38 26. 7| 27. 2) 27. 7) 28. 2| 28. 7) 29. 2) 29. 7| 30.3 2 3} 8.5} 8.6) 8 8 8.9) 9 1) 9.2 
39 26. 1] 26. 6] 27. 1} 27. 6] 28. 1) 28. 6] 29. 1) 29. 6 1 3} 9.4) 9.6} 9.8) 9.9] 10.1] 10.3 
40 25. 6] 26. 1] 26. 6} 27. 1] 27. 6) 28. 0} 28. 5) 29. 0) 0 . 2) 10. 4) 10. 6] 10.8 ), }t alal, aly), thal, $4 

41 425. 0/425. 5/426. 0/426. 4/+26. 9]4+27. 41427. 9/428. 4 9 a4 . 4|-11. 5/-11. 7 . 0 3 
42 24. 4) 24. 9) 25. 4] 25. 8) 26. 3] 26. 8] 27. 2) 27.7 9 bl 5 8}) 119 Gy) iP 7/ . O 4 
43 23. 8] 24. 3) 24. 7) 25. 2] 25. 6) 26. 1) 26. 6) 27. 0 8 . O 5 Gy) ales Gy) 16} 7/ . 0 4 
44 23. 2) 23. 6) 24. 1) 24. 6) 25. 0} 25. 4) 25. 9] 26. 3 7 . O| 14. 3) 14. 5) 14.7 0) 5} 
45 22. 6) 23. 0] 23. 4) 23. 9] 24. 3) 24. 7] 25. 2) 25. 6 7 . 0 . 3|-15. 6/-15. 8 b. I 7 

, L/ y y / 

0 0.0 10 —3.1 20 —4.4 30 mone: 45 e030) 80 —8.8 
1 180) 11 —3. 2 21 —4.5 31 —5.4 47 =O 7 85 th) 
2 Tot 12 —3.4 22 —4.6 32 —5.5 49 ONG, 90 =9.3 
3 — Ab 7 13 —3.5 23 3 33 O10) 51 = 95 —th@ | 
4 =23,) 14 =the 24 = 4.8 34 it 53 Ei 100 thts) 
5 Seh23 15 —3.8 25 29) 35 | —5.8 55 168) 105 LOO 
6 2.4 16 6h) 26 10) 37 — 6.0 60 =8 110 — 10.3 
7 = 2.6 il —4.0 27 — th 1 39 —6.1 65 =9 115 —10.5 
8 = 2.8 18 —4.1 28 —5.2 41 — 6.3 70 2 120 =i. 7/ 
9 20) 19 4.3 29 —5.3 43 —6.4 75 —8.5 125 =i 

_66806°—38——-25 



Page 386] TABLE 42. 

For Conversion of Are and Time. 

> 3 > 3 
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TABLE 43. [Page 387 
For conversion of Local civil time to Greenwich civil time 

Long. 
ae 180° | 165° | 150° | 135° | 120° | 105° | 90° | 75° | 60° | 45° | 30° | 15° 0° 

L.C.T. 

4.6.7. |G. 6.2. \4.C.2. |G. 6.7: |\G.C.7.14.6.T. |4.C.2.\4.C. 4: |G.C.2.\G.0.2. |G.C. 2.14.6. GICHT: 

00 00 | 12 00/11 00/10 00/09 00/08 00/07 0006 00/05 00\04 00/03 00/02 00\01 00] 00 00 
01 00 | 13 00/12 00/11 00/10 00/09 00/08 00|07 00/06 00/05 00/04 00/03 00\02 00) 01 00 
02 00 | 14 00/13 00/12 00/11 00/10 00/09 00/08 00/07 00/06 00/05 00|04 00/03 00| 02 00 
03 00 | 15 00/14 00/13 00/12 00/11 00/10 00/09 00/08 00/07 00/06 00/05 00/04 00} 03 00 
04 00 | 16 00/15 00/14 00/13 00/12 00/11 00/10 00/09 00/08 00/07 00|06 00/05 00| 04 00 
05 00 |17 00/16 00/15 00/14 00/13 00/12 00/11 00/10 00/09 00/08 O0|07 00/06 00] 05 00 
06 00 | 18 00/17 00/16 00/15 00/14 00/13 00/12 00/11 00/10 00/09 00/08 00/07 00| 06 00 
07 00 | 19 00/18 00/17 00/16 00/15 00/14 60/13 00/12 00/11 00/10 00/09 00/08 00) 07 00 
08 00 | 20 00/19 00/18 00/17 00/16 00/15 00/14 00/13 00/12 00/11 00/10 00/09 00] 08 00 
09 00 | 21 00/20 00/19 00/18 00/17 00/16 00/15 00/14 00/13 00/12 00/11 00/10 00| 09 00 
10 00 | 22 00/21 00/20 00/19 00/18 00/17 00/16 00/15 00/14 00/13 00/12 00/11 00) 10 00 
11 00 | 23 00/22 00|21 00/20 00/19 00/18 00/17 00/16 00/15 00/14 00/13 00/12 00] 11 00 
12 00 | 24 00/23 00|22 00|21 00/20 00/19 00/18 00/17 00/16 00/15 00/14 00/13 00/ 12 00 
13 00 [07 00/24 00/23 00|22 00/21 00|20 00]19 00/18 00|17 00/16 00|15 00|14 00} 13 00 
14 00 | 02 00/07 00/24 0023 00|22 00|21 00/20 00/19 00/18 00/17 00/16 00]15 00} 14 00 
15 00 | 03 00|02 OO\OT 00|24 00/23 00/22 00/21 00/20 00/19 00/18 00/17 00/16 00) 15 00 
16 00 | 04 00/03 00\02 OO|OT 00\24 00|23 00/22 00/21’ 00/20 00/19 00/18 00|17 00} 16 00 
17 00 | 05 00\04 00/03 00|02 OO\OT 00|24 00|23 00|22 00/21 00/20 00/19 00/18 00| 17 00 
18 00 | 06 00\05 00\04 00|08 O0|02 OO|OT 00|24 00/23 00|22 00/21 00|20 00|19 00] 18 00 
19 00 | 07 00\06 00\05 00\04 00|03 00\02 OO|\OT 00|24 00|23 00/22 00/21 00/20 00} 19 00 
20 00 | 08 00\07 00\06 O0\05 00\04 00|08 00|02 OO|OT 00|24 00/23 00/22 00/21 00| 20 00 
21 00 |09 00/08 00\07 00\06 0005 O0|04 00|03 00|02 OO|OT 00|24 00/23 00/22 00} 21 00 
22 00 | 10 00\09 00\08 OO\07 O0\06 00\05 00\04 00\08 O0\02 OO\OT 00\24 00|23 00} 22 00 
23 00 | 11 00|10 00\09 00\08 00\07 00\06 00|05 00\04 00\03 00\02 OO|OT 00/24 00| 23 00 
24 00 | 12 00|11 00|10 00\09 O0\08 00\07 00\06 00|05 00\04 O0\08 00\02 0001 o0| 24 00 
Zone_-| +12] +11) +10/ +9| +8] +7| +6] +5) +4] +3] +2) +1 0 

When G. C. T. is found in italic type, the Greenwich date is one day ahead of the local date in west longitude 

Long. 
0° 15° | 30° | 45° | 60° | 75° | 90° | 105° | 120° | 135° | 150° | 165° | 180° pa 

L. C. T 

G.C.T. G.C.T.|\G.C.T.|\G.C.T.|\G.C.T. |G.C.T.| G.C.T.|4.C.T.|4.C.T. |G.C.T.| G.C.T.| G.C.T.|G.C.T. 

00 00 | 23 00)\22 00\21 00\20 O0|\19 OO\18 OO|\17 OO\16 O0|15 OO|14 00\13 00\12 00 00 00 

01 00 | 24 00/23 00/22 00/21 00\20 00|19 00|18 00|\17 00\16 00\15 00\14 00\13 00 01 00 

02 00 |01 00\24 00 00/23 _00|22 00\21 00\20 00\19 OO0|18 OO\17 OO|16 OO0|15 O0|14 00 02 00 

03 00 | 02 00|01 00/24 00/23 00|22 00/21 00|20 00\19 00|18 00\17 00\16 00|15 00 03 00 

04 00 | 03 00/02 00/01 00/24 00|23 00|22 00\21 00/20 00\19 00|18 00\17 00|\16 OO 04 00 

05 00 | 04 00/03 00/02 00/01 00/24 00 00)23_00 00\22 O00\21 00\20 00\19 OO\18 O0|17 OO 05 00 

06 00 | 05 00/04 00/03 00/02 0001 00|24 00 23_00 00|22 O0\21 00\20 O0\19 OO\18 OO 06 00 

07 00 | 06 00/05 00/04 00|03 00/02 00/01 00/24 00/23 00|22 00\21 00|20 o0\19 00 07 00 

08 00 | 07 00/06 00/05 00/04 00/03 00/02 00/01 00/24 02300 00|22 00\21 00\20 00 08 00 

09 00 | 08 00/07 00/06 00/05 00/04 00/03 00/02 00/01 00/24 00/23 00/22 O0|21 00 09 00 

10 00 | 09 00/08 00/07 00/06 00|05 00)04 00/03 00/02 00/01 00/34 00/23 00\22 00 10 00 

11 00 | 10 00/09 00/08 00/07 00/06 00|05 00/04 00/03 00/02 00/01 00/24 00/23 00 11 00 

12 00 | 11 00/10 00/09 00\08 00/07 00/06 00)05 00/04 00/03 00/02 00/01 00|24 00 12 00 

13 00 | 12 00/11 00/10 00/09 00/08 00/07 00/06 00/05 00/04 00/03 00/02 00/01 00 13 00 

14 00 | 13 00/12 00/11 00/10 00'09 00/08 00/07 00/06 00/05 00/04 00/03 00/02 00 14 00 

15 00 | 14 00/13 00/12 00/11 00/10 00/09 00/08 00\07 00/06 00/05 00/04 00/03 00 15 00 

16 00 | 15 00/14 00/13 00/12 00/11 00/10 00/09 00/08 00/07 00/06 00/05 00.04 00 16 00 

17 00 =| 16 00)15 0014 00/13 00)12 00)11 00)10 00)09 00/08 00/07 00/06 00,05 00 17 00 

18 00 | 17 00)16 00/15 00/14 00)13 00/12 00)11 00/10 00/09 00/08 00/07 00\06 00 18 00 

19 00 | 18 00/17 00/16 00/15 00/14 00/13 00/12 00/11 00/10 00/09 00/08 00/07 00 19 00 

20 00 | 19 00/18 00)17 00)16 00/15 0014 00/13 00/12 00)11 00\10 00/09 00/08 00 20 00 

21 00 | 20 00)19 00/18 00/17 00)16 00/15 00/14 00/13 00/12 00\11 00)10 00\09 00 21 00 

22 00 | 21 00/20 00/19 00)18 00/17 00,16 00/15 00/14 00\13 00)12 00)11 00/10 00 22 00 

23 00 | 22 00/21 00|/20 00)19 00\18 00|17 00\/16 00)15 0014 00)13 00)12 00/11 00 23 00 

24 00 | 23 00/22 00|21 00/20 00/19 00|18 00/17 00/16 00/15 00/14 00/13 00|12 00 24 00 

0 =i) =—4, =o) =—4) =—S) =) =a =o) =O) SLO) Hil), Sale| ore 

When G. C. T. is found in italic type, the Greenwich date is one day before the local date in east longitude 
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