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CLETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR,
UNITED STATES (FEOLOGICAL.SURVEY,
Washington, D. C., April 21, 1908.
Sir: 1 have the honor to transmit herewith, in form for publication,
certain geographic tables and formulas pertaining to the work of the
topographic branch of this Survey. The endeavor has been to bring
together all tables and formulas used by the topographer in the field
and office, and it is believed that their publication will be useful, not
only to the topographic corps, but to others engaged in similar lines
of work. 'The material has been drawn from various sources, some
of it having been prepared from time to time by various members of
the Geological Survey and the remaining portions having heen taken
principally from publications of the U. S. Coast and Geodetic Survey
and the Smithsonian Institution.
The compiling was done hy Mr. S. S. Gannett, and the material was
revised by Mr. E. M. Douglas and Mr. H. L. Baldwin, jr.
Very respectfully, :
- R. U. Goopg,
. Chairman, Topographic Commitiee..
Hon. Caarrrs D. Warcorr, :
Dirvector United States Geological Survey.
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. GEOGRAPHIC TABLES AND FORMULAS.

Compiled by S. S. GANNETT.

The “pa,l"ts” of the figures are—
H=hypothenuse,

P=perpendicular,
B=base,

RULES FOR SOLUTION OF RIGHT-ANGLED TRIANGLES.

. ———

~.

and the six circular functions of the angle « at the hase of the triangle

-’
S ————

~ Fra. 1.—Solution of right-angled triangles.

Rure 1. The product of two opposite parts =1, .". either is the
reciprocal of the other. ) '

Example: Tang « X cot @ =1, tang « =

cot a’
Rure II. Each part = adjacent part divided by the following part,
. each part = the product of the adjacent parts.

. cos a P
Example: Sine & = ~——, sine a = 37, B=H X cos a.
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"REDUCTION TO CENTER.

In fig. 2 let
P=place of instrument;
C=center of station;
Q=measured angle at P between two objects, A and B;
y=angle at P between C and the left-hand object, B;
r=distance CP;
('=unknown and Yequired angle at C;
D=distance AC;
(» and D must be reduced to same unit, nsually meters.)
G=distance BC; and
A=angle at A between P and C;
B=angle at B between P and C.

© . Fra. 2.—Redunction to center.

Then, from the relation between the parts of the triangle,
: G : 7 ::siny : sin B;
hence
7 8in y

G

As the angles at A and B are very small, they may be regarded as
equal to A sin 1” and B'sin 1”; hence

sin B=

7 sin y

B=(in seconds) Geni”

and :
' rsin (Qxy) _ rsiny
U=+ Dsin 1" G sin 1"
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In the use of this formula, proper attention should be paid to the
signs of sin (Q+) and sin y; for the first term will be positive only
when (Q+y) is less than 180° (the reverse with sin %); ‘D being the
distance of the right-hand object, the graduation” of the 1nst1umcnt;
running from Ie‘rt to right. ,

7z bcmg relatively smmll, the lengths of D and G are approximately
computed with the angle Q.

The following quantities must be known in addition to the measured
.fmcrlcs in order to find the correction for reducing to center:

The angle measured at the instrument, P, between the center of
thb smml or station, C, and the first- obsclved station to the right of
it, A

. The distance from the center of the instrument to the center of
the station = ».

3. The approximate distances, D, G, etc., from the station occupied
to the stations observed. The latter may be computed from the
uncorrected angles.

E\flmplo Reduct1on to center from P to C.

Constants: a. ¢. log sin 1” =5. 31443
‘ , log feet to log meters =9. 48402

°

log constant (for any station) 4. 79845

7=6.5 feet: log . =0.81291

log constant for this station -5. 61136
'&ng{f} An\glc
©eay | o)

2°40° | op300 4

logsinangle ... .. .. 9. 6036 9. 7818

a. ¢ log distance ... ... ..ol ceeeeaeians 5.3954. | 5.3162
log »+-congtant. . ... ... .. ....i.... 5.6114 5.6114
log correction...........o...c..o.oooooioiilo 0.6104 | 0.7094

correction to direction. .. ... ...l ... . ............. 4,08” 5.127

correction to angle B P A=4.08” 45,127 =97.90
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GRAPHIC REDUCTION TO CENTER.

Approximate closure errors of triangles may be tested in the field
before distances have been computed by scaling from the plot the -
distances between stations in miles and the perpendicular distance in
feet from signal to line joining instrument and distant station:

Then, since 1 foot at a distance of- 40 miles subtends an angle of 1"
(nearly), ‘

length of perpendicular in feet X 40
number of miles
- Example: Station P.  Correction for swing on line B P, 30 miles
in length from instrument to signal
_ 3.8 feet X 40

= correction in seconds.

ng
= 30 = 5.1,
correction for swing on line A P, 25 miles in length,
__2.6 feet X 40 _ Lo
25 o

and correction to angle BP A = Q to reduce from instrument to sig-
nal = 5.1" 4 4.2" = 9.3", agreeing closely with the exact compu-
tation.

APPROXIMATE SPHERICAL EXCESS IN SECONDS.

This may be obtained by dividing the area of the triangle in square
miles by 75.5.

SOLUTION OF TRIANGLES.

Given two sides and included angle, to solve the triangle:

Fia. 3.—Solution of triangles.
Let # be an auxiliary angle; then

tan wzz)—l, or log tan z=log a—log b,
tan $ (A—B)=tan (z—45°) taz 4 (A+B);
+ (A+B)+4 (A—B)=A; :
 b(A+B)-} (A-B)=B;
from which remaining Parts can he computed. '
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Example:
Given log a=4.8666779  Given C (spherical angle) 21° 147 547,10
Given log b=4.2050498  Given } sph. exe. - .10
(1) tan x=0.1616281 C (plane angle)= 21 14 54 .00 (2)
=559 25’ 25.417 180
—45 180°~C=A-+B=158 45’ 06 .00 (3)
(5) Log tan (z—459)=10° 25 25", 41=9. 2647291 1 (A+B)= 790 22/ 337.00 (4)
(6) Log tan 70 22 33 .00=0.7268100
7 9.9915391=tan § (A—B) = 44 26 30 .90

sum=A=123° 49’ 03”.90 (8)
difference=B= 34 56 02 .10 (9)
(10)

Check.

loga  =4.3666779
A=123° 49 03”.90 a. c. log sin A=0. 0804971

B= 34 56 02 .10 . log gin B=9. 7578749
C= 21 14 54 .00 log sin C=9. 55692012
Sum =180 00 00 .00 log ¢ =4. 0063762

logh  =4.2050499

THREE-POINT PROBLEM.

If three points, forming a triangle of which the sides and angles ave
known or can be computed, be visible from a fourth point, P, it is
required to determine the position of P.

Set up the theodolite at P and measure the two ‘mglcs subtended by
any two of the given sides.

This problem is of use in cases where, the regular triangulahon hav-
" ing been completed, additional points are required for the topographic

survey, or are needed for special service. The angles should be care-
fully measured, and in the computations the logarithms should be car-
"ried to seven places of decimals.
Three cases of .its application are given, as in others, such as when
P falls upon one or the other of the sides of the known triangle, or on
the prolongation of either, the case resolves itself into the solution of
a simple triangle with one side and the angles given; or the problem is
indeterminate, as when P is situated on the circumference of the circle
- passing through the three known pomts—a contingency which rarely
oceurs.
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Example for cach of the three cases.

Given the side =11204.5 " Angle observed A P C=P’
Given the side b= 7289.0 Angle observed A P B=P”
Given the side c¢= 6273.8 To find A BP=x
Given the angle A =111° 10/ 54~ To find ACP=y

NG ¢ B c
(A [
A
) A

Fi16. 4.—Three-point problem; computation.

Pro.. 50° 067 1277 Proo.... 49° 47/ 2077 P’/... 104° 00/ 007
Pr7.. 43° 50/ 387 ) 44° 097 307 /7. -100° 207 007/
S.... 180°—}(A+P/4P7) [S........ HA—P/PY) | S.... 180°—J(A4P/APY)
S.... 77° 26 08/ iS 8° 377 0277 S.... 22° 14/ 33
tan z=S50 P e=3(a—1 fan emcot, (Z-145%) tan §
an L=y 57 =3(r—y) an e=cot (Z--45°) tan §
x=8+¢ y==S8— ¢, but if tan & be negative, then vt =8 —¢, . Ty =SI+ £
Compuitation. _
logc.ovueannnn. 3.7975307 [ logc. - v onnn .. 3.7975397 [log ¢..oonn.. .. . 3.7975307
logsin P7...... 9. 8849100 | log sin P/..._.. 9. 8829061 | log sin P/..__.. 9. 9869041
co. logb'....... 6.1373320 | co. log b....... 6.1373320 | co. log b....... 6. 1373320

log co. sin P/7__ 0.1594574

log tan Z 9. 9792301
| T 43° 37 49776
log cot (Z-4-45°) 8.3785397

log co. sin P7/__ 0. 1569894

log tan Z 9. 9747583
... 43° 20/ 097.2
log cot (%-+45°) 8. 4631818

log co. sin P’/.. 0.0071016

logtan Z .___.. 9. 9288684
Zio..40° 197 43773
log cot (Z-4-45°) 8.9122794

logtan S....... 0.6519386 | logtan S._..__. 9.1805366 | log tanS.._._.. 9. 6116787

log tan e....... 9.0304783 | log tan &... ... 7.6437184 | log tan e..____. 8. 5239581
... 65 07/ 2177.7 e 0° 157 0877.1 e... 1° 54/ 5077.04
S.... 77° 267 0877.0 So.... 8° 37/ 0277.0 S... 22° 14/ 33/7.00
... 83° 33 297.7 T..... 8 52/ 10.1 x... 24° 09/ 23/7.00
Yo... 71° 18/ 467.31  y--... 8° 21 537.9 CY--. 20° 197 4377.00
Herce, Hence, Hence,

PAB.. ... 52° 35 52773 [ PAB.... 126° 58 1979 | P AB_.... 55° 30/ 37/7.00

PAC..... 58° 35/ PAC....121° 50 46’7.1 | P A C.... 55° 40/ 1777.00

0177
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As all the angles and a side in each triangle are now known, the
other sides, or the distances from P to the three glven points, can he
readily computed. '

m n m
PB............. T194.87 ([ PB ... ... ... 7194.94 | PB ... ... ... 5256. 29
PA: ... 8999.89 |PA ... ... ...... 1388.54 | P A . ..... PR 2609. 75
PC....oool §107.98 | PC ...... e 8107.91 | PC ............. 6203.63
CPA L peeens 8999.89 IPA ... .. .... 1388.54 |PA ............. 2609. 75

The results are veritied when hoth triangles give the same valve for -
the line P A

‘ GRAPHIC THREE-POINT PROBLEM.

1. When new point is on or near the circle passing through the
_ other points, the location is uncertain.

2. When new point is within the triangle formed by the three
points, point sought is within the triangle of error.

3. When new point is without the triangle, orient on most distang
point; then the point sought is always on the same side of the line
from most distant pomt as the point of intersection of the other two
lines.

Class 3

Indeterminate

InderTérmingre 7&8%@%‘% RLenge)
y/ (Class 2)

Case 4 B
\X(Case 4
Class 3

F16. 5.—Three-point problem; graphic solution:
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TABLES.
TasLe L.—Local mean (astronomical) time of the culminations and clongations of
Polaris in the year 1902.

[From Magnetic Declination Tables, U. 8. Coast and Geodetic Survey. Computed for latitude 40°
north and longitude 90° or 64 west of Greenwich.]

East elonga- | Upper culmi- | West elonga- | Lower culmi-
Date. tion. nation. tion. nation.
1902 u m b n h n h m
Janvaryl............. 0 45.8 6 40.6 | 12 35.3 | 18 8.7
January 15.. ... ... 23 46.6 5 45.3 11 40.0 17 43.4
February 1 ... ....... 22 39.5 4 38.2 10 32.9 16 36.3
February 15 .. ... _. 21 44.2 3 42.9 9 37.7 15 ‘41. 0
March 1.............. 20 49.0 2 47.7 8§ 42.4 14 45.8
March 15 .. ... _.... 19 54.0 1 52.7 7 47.3 13 50.7
April 1. .. ... ... 18 47.0 0 45.6 | 6 40.3 | 12 43.7
April 15 ... . 17 52.0 23 46.7 5 45.3 11 48.6
May Lo...ooooooa... 16 49.1 22 43.8 4 42,5 10 45.7
May 15 o.o.o..... 15 54.2 21 48.9 3 47.6 9 £0.8
Junel. ... . .. ... 14 475 20 42.3 2 40.9 S 44.2
Junelb. .. .o ... ... 13 52.6 19 47.4 1 46.0 7 49.3
July 1. .. 12 50.0 | 18 44.8 0 43.4 6 46.7
July 16. .. ... ... 11. 55.1 17 49.9 23 44.6 5 51.8
Augustl. ... ....._. 10 48.6 16 43.4 22 38.0 4 45.3
Auvgust15.... ..., 9 53.7 15 48.5 21 .43.1 3 50.4
September 1.....___.. 8 47.1 14 41.9 20 36.5 2. 43.8
September 15 ....._... 7 52.2 13 47.0 19 41.6 1 48.9
October 1.._........... 6 49.3 12 44.1 18 38.7 0 46.0
October 15. .. ......... 5 b54.3 11 49.1 17 43.7 23 47.2
November 1 ... .._._. 4 47.5 10 42.3 16 36.9 22 -40.4
November 15 ... .. 3 52.3 9 47.1 15 41.8 21 45.2
Decemberr 1. .. ... 49.3 44.1 14 38.8 20 42.2
December 15......_... 1 54.0 7 48.8 13 43.6 19 46.9
“A. 1o refer the above tabular quantities to years subsequent ti 1902
For year 1903 add 1. 4 minutes.
Jadd 2.8 “ up to March 1

1904lstlbtract 1.1 “  on and after March 1

1905 add . 0.2 “

1906 ¢ 1.5 “

1907 ¢ 2.9 ¢

(4.2 “  up to March 1

1908 “, '[0. 3 - on and after March 1

1909 ¢ 1.7 ¢

1910 ¢ 3.0 ¢
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B. 7o refer to any calendar day other than the first and fifteenth of
euch montla SUBTRACT the quantities below from the tabulcw quantity for
the PRECEDING DATE.

Number of
Day of month. . Minutes. days

. elapsed.
2orl6 3.9 1
3 17 7.9 2
4 18 11.8 3
5 19 15.8 4
6 20 19.7 5
721 23.6 6
8§ 22 27.6 7
9 2 3.5 8
10 24 35.5 9
11 25 39.4 10
12 26 43.3 11
13 27 47.3 12
14 28 51.2 13
29 55.2- 14
30 59.1 15
31 63.0 16

C. To refer the table to standard teme and to the civil or common
method of reckoning:

(%) Apbp to the tabular quantities four minutes for every degree of
longitude the place is west of the standard meridian, and suBTrACT
when the place is east of the standard meridian.

(*) The astronomical day begins twelve hours after the civil day, i. e.,
begins at noon on the civil day of the same date, and is reckoned from
0 to 24 hours. Consequently an astronomical time less than twelve
hours refers to the same civil day, whereas an astronomical time greater
than twelve hours refers to the morning of the next civil day.

It will be noticed that for the tabular year two eastern elongations
oceur on January 12 and two western elongations on July 12. There
are also two upper culminations on April 12 and two Jower culmina-
tions on October 12. The lower culmination either follows or pre-
cedes the upper culmination by 11" 58™.1.

D. 10 refer to any other than the tabulor latitude between the limits
of 25° and 50° nort/w ADD to the time of west elongation 0™.13 for
every degree south of 40°, and suBTRACT from the time of west elonga-
tion 0™.18 for every degree north of 40°. Reverse these opérations
for correcting times of east elongation.

Bull. 214—03——9 . '
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E. 10 refer to any other than the tabular longitude: Ao O0™.16 for
each 15° east of the ninetieth meridian, and susrracr 0™.16 for each
15° west of the ninetieth meridian.

TasLe 2.—Azimuth of Polaris when at clongation for any year between 1902 and 1910.

Latitude.| 1902.0 | 1903.0 | 1904.0 | 1905.0 1906.0 1907.0 1908. 0 1909.0 1910.0
o ¢ o 1 o 7 o 7 o o o s o 7 o

250 1205 [ 1201 [119.8 |119.4 119.1 118.7 118.4 118.1 117.7
26 21.1 20.8 20.5 20.1 19.8 19.4 |7 19.1 - 18.7 18.4
27 21.9 21.5 21.2 20.8 20.5 20.1 19.8 19.4 19.1
28 22.6 22.2 21.9 21.6 21.3 20.9 20.5 20.1 19.8
29 23.4 23.0 22.7 22.4 22.1 21.7 213 20.9 20.5
30 24.2 23.9 23.5 23.1 22.8 22.4 22,1 21.7 21.3
31 25.1 24.7 24,4 24,0 23.6 23.2 22.9 22.5 22.2
32 26.0 25.6 25.3 24.9 24.5 24.1 23.8 23.4 23.1
33 27.0 26.6 26.2 25.9 25,5 25.1 24.7 24.3 24.0
34 - 28.0 27.6 27.2 26.9 26.5 26.1 25.7 - 25.3 25.0
35 29.0 28.7 28.3 27.9 27.5 27.1 26.8 26. 4 26.0
36 30.1 29,8 29.4 29.0 28.6 28.2 27.9 27.5 27.1
37 31.3 30.9 30.5 30.1 29.7 29.3 29.0 28.6 28.2 |,
38 32,6 32.2 31.8 31.4 31.0 30.6 30.2 29.8 29,4
39 33.9 33.5 33.1 32.7 32.3 3L.8 3L.4 31.0 30.6
40 35.2 34.8 344 | 34.0 33.6 33.2 32.8 32.4 32.0
41 36.7 36.2 36.8 35.4 35.0 34.6 34.2 33.8 33.4
42 -38.2 37.7 37.3 36.9 36.5 36.0 35.6 35.2 34.8
43 39.8 39.3 38.9 38.5 . 38.1 37.6 37.2 36.8 36.3
44 41.4 41.0 40.5 40.1 39.7 39.2 38.8 38.4 37.9
45 d43.2 42.7 42:3 41.8 41.4 40.9 40.5 40,1 39.6
46 45.0 44.6 44.2 43.7 43.2 42.7 42.3 41.9 41.4
47 46.9 46.5 46.0 45.6 45.1 44.6 44. 2 43.7 43.3
48 49.0 48.6 48.1 47.7 47.2 46.7 46.3 45.8 45.3
49 51.2 50.7 50.2 49.8 49.3 48.8 48.4 47.9 47.4
50 15635 |153.0 {1525 1520 1515 1510 1 50.6 150.1 1 49.6

The above table was computed with mean declination of Polaris fo,
each year. A more accurate result will be had by applying to the
tabular valueés the following correction, which depends on the difference
of the mean and the apparent place of the star. The deduced azimuth
will in general be correct within 0'.3.

For middle of— Correction. For middle of— Correction.
’ o ’
January .. o...o.o... 1. —0.4 Jaly ool -+0.3
February...._......_. . —0.3 Auvgust oo oo --0.1
March ..o . ........ —0.2 September_ ... ... ... —0.1
April. o aoi.... - 0.0 October .........ocooan.. —0.3
May . ......... P --0.2 November . ..........._. —0.6
June .o 4-0.3 December ... .......°..| —0.8
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TasLe .—Azimuri AND AreareNT ALrrrupe or Poraris ar Divrerent Hour ANGLES.

[From U. 8. Coast and Geodetic Survey Report for 1895.]

The accompanying tables are intended for field use, to facilitate
placing an instrument in the meridian. They are also suitable for
determining the approximate latitude or meridian. They contain the
azimuth of Polaris at intervals of fifteen minutes in hour angle for
each degree of north latitude from 30° to 60°, and the apparent alti-
tude at the same intervals and for each fifth degree of latitude. The
tables are computed for the declination of Polaris 88° 46', but the rate
-of change in both azimuth and altitude is given with the argument 1’
increase in declination.® The tables are intended to be used in con-
nection with the American Ephemeris, where are given the apparent
right ascension and declination of Polaris for each day in the year.
Fhe approximate local time will in general be known with sufticient
accuracy from standard time and the approximate. longitude of the
place. 'The following example explains the use of the tables and the
derivation of the hour angle of Polaris:

Position, latitude 36° 20/ N., longitude 5" 20™ 30° W. of Greenwich.
h. m. s
Time of observation, July 10, 1895, standard (75th mer.) mean time 8 52 40 p.m.

Reduction to local time — 20 30
Local mean time -8 32 10
Reduction to sidereal time (Table ITI, Amer. Ephem.) ! o4+ 1 24
Sidereal time mean noon, Greenwich, July 10, 1895 7 12 38

Correction for longitude, 5" 20™ 30¢ (Table ITI, Amer. Ephem.) - 0753

Local sidereal time : 15 47 05

Apparent right ascension of Polaris, July 10,1895 1 20 18
Hour angle before upper culmination ‘ ‘ 9 33 13

aThe tables were computed with the following formulas:
sin ¢
CoS @ tan & —sin ¢ cos ¢’
sin b =sin @ sin § + ¢os ¢ cos § cos ¢,
cog &
cos o’
cos t,=cot & tan ¢;
where ¢ = azimuth from true north,
= hour angle,
¢ =latitude,
8 = declination,
I = true altitude,
t, = azimuth at elongation,
t, = hour angle at elongation.

tan ¢ =

sin a,=

b As the corrections are given with proper sign for increase in declination over 88° 46/, they are to
be applied with reversed sign while the declination is less than 88° 46/, as it will be until ncar the
close of the century.
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T o / 7

Declination of table 88 46

Apparent declination, July 10, 1895 88 44 47
Increase in declination - =1 13=—-1/2
. ’ ° 7
Values from tables (interpolated) azimuth 0 54 12, apparent altitude 35 21.8
Correction for—1/-2 increase in declination +-52 --1.0
0 55 04 35 20.8

East of north

It is to be remembered that Polaris is east of the meridian fortwelve
hours before upper culmination, and west of the meridian for twelve
hours after. By setting the instrument at the apparent altitude and
sweeping near the meridian Polaris can ordinarily be found and the
instrument placed in the meridian some time before dark. With
transit instruments not provided with horizontal arc, the value of the
azimuth adjusting screw may he readily determined and used.

Without the American Ephemeris these tables may be conveniently
used for obtaining the approximate meridian or Jatitude, in connection
with Bulletin 14, United States Coast and Geodetic Survey,* where
are given the approximate mean times of culminations of Polaris, and
the mean declinations for various epochs.

a Approximate Times of Culminations and Elongations and of the Azimuths at Elongation of Polaris
for the Yearsbetween 1889 and 1910.
The mean places of Polaris are given as follows:

h. m. s e s
20 30.08 88 44 52.68

2 56.58 | 88 49 33.61
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’

- TasLe 3.—dzimuth and apparent altitude

‘Azimuth of Polaris computed for declination 88° 46’.
Hour angle before .
or after upper
culmination. : :
Latitude Latitude Latitude Latitude Latitude Latitude
30°. . 810, 320, 33°. 34°. 35°.
h. m. o ’ " 0 ’ " o ’ " o ’ " c ! " o ’ "
015 00540 00543 | 00547 0055L| 00555 | 00600
0 30 01118 01125 011 33| 01141 | 01149 | 01158
045 01653 | 01704 | 017 15| 01727 | 017 40| .0 17 53
100 02223 02238 02253 02309 02326 | 02344
115 02748 02806 02825 02845 02906 | 029 28
130 03305 03326 03349 | 03413| 03438 03504
1 45 03813 03838 03904 03932 04000! 0 40 30
200 04312 04340 | 04409 | 044 40| 04512 | 0 45 46
215 04758 04829 04902 04936 05012! 0 50 50
2 30 05232 05306 05342 05419 | 05459 | 0 55 40
2 45 056652 05729 | 05807 | 05848 | 05930 10015
300 10058) 10137 10218| 10301 10346 104 34
315 10447 10528 10612| 10658 | 10746]| 108 36
3 30 10819 10902 10948 | 11036 11127 | 11220
3 45 11133 11218 | 11306| 11356 | 11449 | 1 15,45
4 00 11428 11515( 11605 116567 11752 11850
415 11704 11752 11844 11937 | 12034 | 12134
4 30 11919 12009 12102 121567 12255| 12357
4 45 12114 12205 12259 | 12365 12455 1250567
5 00 12248 | 12340 12435| 12532} 12632 127 36
515 12400 12453 12548 | 12646 | 127 47| 12851
5 30 12451 12544 | 12640 127 38| 12839 129 44
5 45 12520 126131 12709 12807 12909 13014
6 00 12527 12619 12715 12814 | 12915 1 3020
6 15 12512 12604 | 12659 | 12757 12859| 13003
6 30 124347 12527 12621 12719 12819 12923
6 45 12336 12427 12521 12618, 127 17| 12820
7 00 12216 12306 12359 12455 12553| 12655
715 1203 | 12125 12216 12310| 12408 12508
730 11834| 11922 12012| 12105 12200 12259
745 11613 11659 | 11748 | 11839 | 11933 | 12029
8 00 11333 11417 | 11504 11553 | 11645 | 117 39
8 15 11034 |-11116( 11201 | 11248| 11337 | 11429
8 30 107 17 1 07 57 1 08 40 109 25 110 12 11101
8 45 10343 10422 10502| 10544} 10629( 10715
9 00 05954 | 10030! 10L07( 10147 10229 10312
- 915 05549 05623| 05658| 057 34| -05813| 058 54
9 30 05181 05201 05234 05308 05343| 05421
9 45 04659 | 047 27| 04757 | 04828 04900 | 049 34
10 00 04216 | 04242 04308 04336| 044 05| -0 44 35
10 15 03723 03745 03808| 03833| 03859 03926
10 30 03220 | 03239 03259| 03320 03343| 03406
10 45 02709 02725 02742| 02800| 02818 | 028 38
11 00 02151 02204 | 02218 02232 02247 | 02303
11 15 01628! 01638| 01648 01659 ( 01710 017 22
11 30 01101| 01108| 011 14| 01122} 01129 01137
11 45 00531 00534 | 00538 00542 00545 | 0 0549
Elongation:
Azigmuth... 12527 12620] 1L2716] 12814] 12916 13020
heom. s h. m. 8. h. m. s. h.m. 8. hoom. 8. h.m. 8.
Hour angle.|| 5587 09| 557 02| 55655| 556648 | 55640 | 5 56 33
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Correction for 17 in- Hour
Azimuth of Polaris computed for declination 88° 4¢’. crease in declina- angle
tion of Polaris. hefore
or after
upper
Latitude Latitude Latitude Latitude Latitude || Latitude | Latitude | culmi-
360, 37°, 380, 39°, 40°, 30°. 40°, nation.
o 1 " o 7 " o ’ " o ’ " (o] ’ " " 14 h' m.
00605 00610 00615| 00620| 00626 -5 — 5 015
01208)] 01218 01228} 01239 )] 01250 — 9, —10 0 30
01807 01822 | 01838 01854 | 01911 —14 —16 0 45
02402 02422| 02443 02504 | 02527 —18 —21 1 00
02951 03015| 03041| 03108| 031 36 —23 —26 115
0333 0300; 03631 03702| 03736 —27 —31 130
04102 04135 | 04211 | 04247 | 043 26 —31 —36 1 45
04622 04700 047 39| 04821 | 049 04 —35 —40 2 00
05129| 05211 | 05255 | 05341 05429 —39 —45 215
05623 | 05700 05757 05847 059 40 —43 —49 2 30
10102( 10151 | 10243 | 10337| 104 34 —46 —53 2 45
10524 10617 10712 ( 10810| 10912 —50 -57 3 00
10920 11025 11124 11225| 11330 —53 —60 315
11316 11414 131516 | 11621 | 117 29 —56 —63 3 30
11643 11744} 11849} 11957 12108 -—58 —66 3 45
11950 12054 12201 12311 12425 —61 —69 4 00
12286 12342 12451 12603| 12720 —63 —72 4 15
12501 ] 12608 127719] 12833) 12952 —64 —74 4 30
12703 128121 12924 13040)] 13200 —66 —75 4 45
12842} 12952| 13106| 13223{( 13344 —68 —76 5 00
129659 13109 13224 13342 13504 —69 —77 515
13052 13203 13318 13437 135059 —69 —78 5 30
13121 13233 13348} 13507 13630 —70 —78 5 45
13127) 13239) 13354 13513| 13635 —70 —78 6 00
13110 13221 13336( 13454 13616 —69 —78 6 15
13030 13140 | 13254} 13411 13532 —68 —77 6 30
12926 13035, 13148 ] 133041 13424 —67 —76 6 45
127590 12907 130181 13133} 13252 —66 —75 7 00
126111 12717 12826 12939] 13056 —65 —73 715
12400 12504 12612} 12723 12838 —64 —72 7 30
12028 12230} 12336| 12445 1250567 —62 —69 7 45
11836 11936, 12039 12145 12254 —60 —66 8 00
115 24 116 21 117 22 118 25 119 31 —57 —64 815
11163 11248) 11345 11445 ] 11548 —b4 —61 8 30
10804| 108561 109501 171047 | 111 47 —51 —b8 8 45
10358 10447 10538 106 31 107 27 —48 —54 9 00
05937 10022| 10109] 10159 10251 —45 —50 915
05500 05542 05625 | 057 11| 057 59 —42 —46 9 30
05010 05048 05127 | 05209 05253 —38 —42 9 45
04508 04542 046 17 | 046 54| 047 34 --34 —38 1| 10 00
03954 04024 04055 | 04128 04203 —30 —34 || 10 15
03430 03457 03524| 03552 03622 —26 —29 || 10 30
02859 02920 02943 | 03007 | 03032 —22 —24 | 10 45
02319] 02337 02355| 02414 ] 024 35 -—18 —20 || 11 00
01735| 01748 01802| 01816| 01831 —13 —15 | 11 15
01146 011 54| 01204 | 01213 | 012 23 -9 —10 || 11 30
00553] 00558 | 00602 00607 00612 — 4 — 5 1145 .
1 31281 13240 13355 | 135 14 1 38 36 —69 —78
hoom.,. s ho m. 8. h. m. 8 h. m. hom. s 8. 8.
55625 | 55617| 55609 55000 5 55 52 + 2 -+ 3
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TaBLe 3.—Azimuth and apparent altitude

. Azimuth of Polaris computed for declination 88°4¢/. -
Hour angle before
or after upper
culmination. .
Latitude Latitnde Latitude ‘| Latitude Latitude Latitude
400, 41°. 420, 430, - 440, 459,
h. m. o 7 " o 7 " o 7 " o 7 " (< 1 o 7 "
015 00626 00632 00639} 00645 | 00652 00700
030 01250} 01303{ 01315} 01329 01343 | 01358
0 45 01911} 01930| 01948 | 02008| 02029 020 52
1001 02527) 02551 02616| 02643 | 027 10| 0 27 40
115§ 03136| 03205 03236 03309| 03344| 03421
130} 03736| 03311 | 033848 | 03927 | 04009 | 040 52
145 04326 04407 044 50| 04535 | 04622 047 12
200 04904 04950 05039| 05129| 05223 | 05319
215 06429 056520 05614 05710| 058 10| 059 12
2 30 05940 10035| 10134| 10236|.10341| 10449
2 45 104341 10534 10638] 10744 108541 11008
3 00 10912 11016 | 111 24| 11235| 11350 11509
« 315 11330) 114338) 11550 11706 11825| 119 49
3 30 11729 11841 11957 | 12116( 12239 1 2408
345 12108 12223 12342 12504 12632 12804
4 00 12425 12543 127 05| 128 31 13001 13137
415 12720 12840 13004 13133| 13307 13445
4 30 172952 | 13114 13241 13412] 13548 13729
4 45 13200f 13324 13453| 13625| 13804 139 47
5 00 13344 13510| 13640 | 13814 13954 14138
515 1304} 13630 13802| 13937| 14118 14304
530 13559 13726 13858 14034 14216/ 1 4402
5 45 13630 137567 13929 14105 14247 144 34
6 00 1335 13802 13934 14110 14251 14438
6 15 13616 13743 13914 14049 | 14230 | 144 16
6 30 13532] 13658| 13828) 14003 14142| 14327
6 45 13424 1348 13717 13850 14028 14212
7 00 13252) 13415 13542 137 13| 13849 | 140 31
715 13056 13217 13342 13511| 13645 138 24
7 30 12838 12956 13119 13246| 13417 1 3553
7 45 12557 12713 12833) 12956| 13125/ 132058
8 00 12254 12407 12524 12645| 12810 1 29 40
815 11931 12041 12155 12312 12433 12559
830 |- 11548 11655| 11805 11918 |.12035( 1 21 57
8 45 11147 11249 11355 11505| 11618 | 117 35
9 00 10727 10826 10928 ( 11033 | 1 11 41 112 54
9 15 10251 103451 10443 | 105431 10647 | 107 54
930 05759 05849 | 05942 10038 | 10137 10238
9 45 05253 05339 05427 05518 05611 05707
10 00 04734 04815 | 04858 | 04944 | 05032 | 05122
10 15 04203 04239)| 043 18| 04358 | 044 40| 045 25
10 30 03622 03653 03726 03801 | 03838| 03916
10 45 03032 03058 03126} 03155 03226 0 3258
11 00 0243, | 02456| 02518 02542 02606 | 0 26 32
11 15 01831 | 01847 001904 | 01922 | 01940, 0 20 00
11 30 012 231 01234] 01245 | 01257 01309 0 13 23
11 45 00612‘00618 00623| 00629 00636| 00642
Elongation: .
Azimuth. .} 13636 13803} 13935 14111 14253 144 40
h. m. s. h. m, s, k. m. 8. h. m. s. h. m. 8 h. m,
Hour angle. 5552 | 55548 | 55534 | 55524 | 55514| 555 04
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Correction for 1’ in- Hour
Azimuth of Polaris computed for declination 88° 46/, crease in declina- angle
tion of Polaris. hefore
orafter
upper
Latitude Latitude Latitude Latitude Latitnde Latitude | Latitude culmi-
-46°. 47°, 48°, 49°. 500, 409, 500, nation.
o 7 " o 7 ” o 7 ” o 7 " o 7 ” " s h. m.
00708 00716] 007 25] 007 34| 007 44 — 5 — 6 015
01413 01430 01448 01506 | 01525 —10 —13 0 30
02115 02140 02206 02233] 02302 —16 —19 0 45
02811 02844 | 02918 02955 | 03033 —21 --25 1 00
03459| 03540 03623] 03708 03756 —26 —32 115
04138 04226| 04317 | 044 11| 0 45 08 —31 —38 1 30
048 05! 04901 04959 05102 05207 —36 —43 145
05419| 05522 056 28| 057 38| 05852 —40 —49 2 00
10018 10128 10241] 10359| 10521 —45 —b4 215
10601) 10717| 10838| 11003 | 111 32 —49 —59 2 30
111261 11248 11415 11547 | 117 24 —53 —64 2 45
11632) 11800 11933 12111 12254 —57 —68 3 00
12017 ) 12250 12429 12613 12802 —60 —72 316
12540 127 18| 12902 13051 | 13246 —63 —76 3 30
12941 13123) 13311] 13505 13706 —66 —80 345
13317] 13503] 13655| 13854| 14059 69 —83 4 00
13629 13818| 14014 14216 14425 —72 —86 415
13915 14108 14306( 14511 | 147 24 —74 —88 4 30
14135 14330 14531 14739 149 54 —75 —90 4 45
14329 145251 14728 14938 ) 15155 —~76 —91 5 00
14455, 14653 | 14857 | 15108] 15327 —77 —92 515
14564 14753 | 14958 | 15210 154 30 —78 —93 5 30
14626 14825| 15030| 15243 15503 —~78 —94 5 45
14631 14829 15034 (| 15246| 15506 —78 —93 6 00
14608} 14805 15010 15221 15440 —78 —93 6‘15
14518 147 14| 14917 15127 | 153 44 77 —92 6 30
14401 | 14556} 147561 15004 156220 —176 —91 6 45
14218 | 14410| 14609 | 148 14| 1560 27 —75 | + —89 7 00
14009 | 14159) 14354 14557 | 14806 —173 —87 715
1373 13921 14114 14313 14519 ~72 —85 7 30
1343| 1319 13808| 140031} 14205 —69 | *—82 745
13114 13253 13438 13629| 13826 —66 —79 8 00
12729 12904 13044 13230 13422 —64 —76 815
12323 12453 12628 12809, 12955 —61 —72 8 30
118586 12021, 12151 .12326| 12507 —58 1 —68 8 45
11410] 11530| 11654 | 118 23| 119 57 —54 —64 9 00
10905 11019 11138) 11301} 11428 —50 —59 91
10344 | 10452 170604 | 10721 10841 —46 —55 9 30
05807 05909) 10015] 10124 10238 —42 —50 9 45
05216 05312 05411 | 05513 | 05619 —38 —45 1| 10 00
04612 04701 | 047 53( 048 49| 0 49 47 —34 —40 {1 10 15
03957 | 04040 | 04125 04212 04302 —29| —34/ 1030
03332 03408 03446 03526 0 36 08 —24 —29 || 10 45
02700 02728 | 02759 02831 02905 —20 —23 || 11 00
02020, 02042 | 02105] 02129 021 55 —15 —18 |} 11715
01336 01351 | 01406 014 22| 0 14 39 ~10 | —12| 11 30
00649 | 00656 | 00704| 007 12| 007 21 — 5 — 61 11 45
146 32| 14831 | 15036 | 15248 | 15508 —78 —93
h. m. s h. m. s h. m. 8. h. m. s h. m. s s. 8.
55453 | 55442 | 55431} 554 20| 55407 + 3 + 5
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- TanrLe 3.—dzimuth and apparent altitude

. Azimuth of Polaris computed for declination 88° 46", -
Hour angle before .
or after upper
culmination. .
¢ .|l Latitude Latitude Latitude Latitude Latitude Latitude
. 50°. 510, 520, 539, 640, 559,
h. m. o ’ " e ’ '” o ’ 1 o ’ ” o ’ " . ] ’ "
015 00744 | 00754 00805 00817 | 00829 | 008 42
030 01525 01546 01608| 01631 | 01656 | 017 22
045 02302 02333 02406 02441 | 02518 (.0 2557
100 03033 03114 03158 03244 03333] 03425
1156 03756 03847 | 03940 04038 | 041 38| 04243
130 04508 04608 | 047 12| 04820 049 32| 05049
145 05207 05317 | 05431 | 05549 | 05712 058 41
200 05852 10011 | 10134 10303, 10437 10616
215 10521 10648; 10821 | 109597 11143| 11333
2 30 111 32 113 08 114 48 116 35 118 29 120 30
2 45 11724 11907 12055 | 12251 12454 12704
300 12254 | 12444 12641 ] 12844} 13055 13315
315 12802 12959 13202 13413 13632| 13900
330 13246 13449 | 13658 13916 14142)| 14418
3 45 1 37 06 139 14 141 29 1 43 52 146 25 149 07
4 00 1 40 59 143 12 1 45 32 1 48 01 1 50 39 153 27
415 144 25 1 46 42 1 49 07 1 51 40 1 54 23 1 57 16
4 30 147 24 149 44 15213 1 54 50 1 57 37 2 00 35
4 45 149 54 156217 1 54 49 157 29 2 00 20 2 03 21
5 00 1 51 55 154 21 1 56 54 159 37 202 31 205 35
515/ 15327 | 15554 158291 20115| 20410| 20716
5 30 1 54 30 1 56 58 159 34 202 20 2 05 16 2 08 23
5 45 15503 156731 20008| 20253 20550 20858
6 00 15506 15734 20010| 20256 20552 20858
6 15 1 54 40 1 57 06 159 41 2 02 26 205 21 2 08 26
6 30 15344 | 15609| 15843 | 20125 20418 .2 07 22
6 45 15220 15442 15714 | 159584 20244 20545
7 00 15027 15247 156515 1575H2| 20039 203 36
715 14806 | 15023 15248 | 15521 15804 20057
7 30 14519 | 14732 14952 15221 15459 15747
745 14205( 14413 | 14629 14852 | 15126 15408
800 13826| 14029 14240 | 14455| 14725 | 15001
815 13422 13620 13825 | 14038| 14258 | 14527
830 ) 12055 13148 13347 | 13552 13806 14028
8 45 125 07 1 26 53 128 45 1 30 44 1 32 50 1 35 04
900 11957 12137 12322 12513 12711| 12917
915 114 28 116 0t 117 38 119 22 12112 1 23 08
o 9 30 108 41 110 06 111 36 11312 114 53 116 40
9 45 10238 10355 10517 | 10644 | 10816 109 53
10 00 0 56 19 0 57 28 0 58 42 1 00 00 101 23 1 02 50
1015 04947 | 05048 | 05153 | 056302 05415/ 05532
10 30 0 43 02 0 43 56 0 44 52 0 45 51 0 46 54 0 48 01
10 45 03608| 03652 03739 03829 03922| 04018
11 00 02005 02941 03018 03058 03141 03226
1115 02155 | 02222) 02250 02320 | 02352 | 02426
1130 01439 01457 | 01516 | 01537 | 01558 | 0 16 21
1145( 00721 00730| 00739 00749| 00800 | 00811
Elongation: : :
Azimuth...|] 15508 | 15736| 20013 | 20259| 20585 209 02
heom. 8. hom. 8. hom. 8. h.om. s h.om. s, h.m. s,
Hourangle.| 55407 | 55354 | 55341 | 55327 | 55312| 55257
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of Polaris at different hour angles—Continued.

Correction for 1/in- Hour
Azimuth of Polaris computed for declination 88° 46’. crease in declina- angle
tion of Polaris. before
o : or after
upper
Latitude Latitnde Latitude Latitude Latitude || Latitude | Latitude culmi-
56°, . 57°. 58°. 59°, 60°. 50°. 60°, nation,
o 7 1" o 1 14 o ’ " [} ’ " o ’ " " 24 ]l m.
00856 00912 00928 | 00945! 010 03 -6y — 8 015
01750 01820 018583 01927 | 020 04 —13 ] — 17 0 30
02639 02724 02812] 02903 | 02958 —-19] — 25 0 45
03521 03620 ) 03723) 03831 03944 —25| — 33 1.00
04352) 04506 | 046 24| 0 47 48 0 49 19 —32 | — 41 115
052111 05339 05512 | 056 52 0 58 40 —38 | — 49 1 30
10016] 10156] 10344 10540 107 44 —43 — 57 1 45
10803| 10957 11168| 11408 11628 —49 | — 64 2 00
1153 117 37 119 52 12216 1 24 51 —54 — 71 215
12239, 12456 12724 13001 13250 59| — 78 2 30
12923 13152| 13431 137211 14023 —64 | — 84 2 45
135431 13822 141120 144 13| 1 47 28 —68 | — 89 300
141 37| 14425 14725| 15037 15403 —72 | — 94 315
147034 15000] 15308] 15630, 20007 76| — 99 3 30
15200| 15504 156821 20151 20537 —80 | —104 3 45
15626| 15937| 2030L| 20640| 210 34 —83 | —108 4 00
20021 20338 20709 21054 | 214 55 -—-86 | —111 415
203441 20706] 21042} 214 32] 21839 —88 | —114 4 30
20634 21000 21340 217 35| 2 21 47 —90 ¢ —116| -4 45
20851 21220} 21603 22002 | 22417 —91 | —118 5 00
21034 | 21405 21750 22151 22609 —92 | —119 515
21142 21514 | 21901 22304 227 23 —93 | —120 5 30
21217 21550 | 21936 22339| 22758 —94 | —120 5 45
212171 21549 | 21935 22337 | 227 56 —93 | —120 6 00
211 44| 21514 21859 | 22259 22715 —93 | —119 615
21037 21406 21747 221 44| -2 25 57 —92 1 —118 6 30
20857 212211 21600 21953 224 03 —91 —116 6 45
20644 | 21005 21339 21727 221 32 —89 | —114 7 00
20400 20716 21045| 214 27| 2 18 26 —87 | —111 715
20045 20355 | 20718 21054 | 214 46 —85 | —108 7 30
15700 20004 20320 20649 210 32 —82 | —104 7 45
15247 15543 | 156852 20212) 20547 —79 1 —100 8 00
14806 16054 | 15354] 15706 20032 —76 | — 96 815
‘142581 14539 14830 15132 15447 —72 | - 91 8 30
13726 13957 14239 14531 | 14835 —68 | — 86 8 45
13130 13351 13623 13905 14157 —64 | — 80 9 00
12512 12724 12944 13214 13455 —59 | — 75 915
11834 12036] 12245| 12503 | 127 30 —55 | — 6 9 30
11137 11328( 11525 117 31| 11945 —50 | — 63 9 45
1 04 23 1 06 03 1 07 48 109 41 111 41 —45H — 86 10 00
066564) 05822] 05955] 10134 10320 —40 | — 50 1015
04912 | 05027 | 05148} 05314 05445 —34 — 43| 10 30
041181 04221 | 04328 | 044 40| 0 45 57 —29 ) — 36 1045
03314 | 03405 03459 03557 03659 —23 7 — 29 11 00
02502 02541 02621 | 027 05| 02751 —18| — 22 1115
01645| 01710 01738 | 01807 | 01838 ) —12| — 14 11 30
00823 00836} 00850| 00904| 00920 — 6] — 7| 1145
212 21 21554 21940 | 22343 | 22802 —93 | —120
h. m. h.m. s b, m. s, hom, 8. h. m. 8. 8. 8.
55241 55224 | 55206| 55147 | 551 27 + 5| 4+ 7
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TABLE 3. —Azimuth and apparent allitude of Palaris at different howr angles—Continued.

Apparcnﬁ altitude of Polaris, computed for declination 88°-46" and Correc-
Hour mean refraction. tion Hour
angle for 1’ || angle
before in- before
olrafter .cr%%s‘;: 0‘1; lt)xégr
ppe}' : ’ . . . . B v .tude 1~n C - ]
,f;tl]’g,ll 'La%%l.xde Iaglgg?de Laﬁ)tc’\.@e Lu‘tigz}?de Laglotgde Laggtgfcje Ia{tﬁael "(;‘f”{;‘g‘ 33%;3}]
laris.
hom., || © 4 ° 4 ° ! ° ! ° 4 ° ’ o 7 4 h. m.
0001 31 15.6 | 36 15.3 | 41 15.1 | 46 14.9 | 51 14.8 |56 14.6 | 61 14.5 || —1.0]| 000
015131 15.4 |36 15.2 |41 14.9| 46 14.8 |51 14.6 |56 14.4 [ 61 14.3 || —1.0( 015
03031 14.9 |36 14.7 {41 14.5 | 46 14.3 | b1 14.2 | 56 14.0 |61 13.8 || —1.0|| 030
045)| 31 14.2136 13.9. 41 13.7 |46 13.5|51 13.3 |56 18.2|61 13.0| —1.0|| 045
10031 13.0(35 12.8 |41 12.5|46 12.3 |51 12.2 |56 12.0 |61 11.9{ —1.0|] 100
115( 31 11.6 |36 11.3 |41 11.1 |46 10.9 |51 10.8 |56 10.6 |61 10.4 || —0.9| 115
130131 09.9]36 09.6 |41 09.4 {46 09.2 |51 09.0 )56 08.8 |61 08.6 || —0.9| 130
145( 31 07.9 |36 07.6 | 41 07.3 |46 07.2 |51 07.0| 56 06.8 |61 06.6 || —0.9 || 145
200131 05.6 |36 05.3!41°05.0|46 04.8 |51 04.6 | 56 04.4 | 61 04.2| —0.8 || 200
215|131 03.0 36 02.7 41 02.4 |46 02.2 |51 02.0 |56 01.8 ;61 01.6| —0.8| 215
2304 31 00.1 |35 59.8 |40 59.5|45 59.3 | 50 59.1 |55 58.9 |60 58.7 || —0.8{ 230
245130 57.0 35 56.7 | 40 56.5 | 45 56.2 | 50 56.0 | 55 55.8 | 60 55.5 | —0.7 | 245
300/ 30 53.7 | 35 53.4 40 53.1 | 45 52.9 | 50 52.6 | 55 52.3 |60 52.1 1| —0.7| 300
3151 30 50.1 |35 49.8 (40 49.5 |45 49.2 |50 49.0 {55 48.8 | 60 48.5 || —0.6 || 315
33030 46.4 | 35 46.0 | 40 45.7 | 45 45.5 |50 45.2 | 55 45.0 | 60 44.7 | —0.6 | 3 30
345130 42.4 35 42.1 140 41.8 |45 41.5!50 41.3 |55 41.0 |60 40.7 ! —0.5| 345
4004 30 38.3 |35 38.0 |40 37.6 |45 37.4 |50 37.1 |55 36.8.|60 36.5| —0.5| 4 00
415/ 30 34.0 | 35 33.6 {40 33.3 |45 33.0 |50 32.8 (55 32.5 |60 32.1 || —0.4( 415
4301 30 29.6 | 35 29.2 | 40 28.9 | 45 28.5 |50 28.3 | 55 28.0 | 60 27.6 || —0.4| 4 30
445130 25.0 {35 24.6 |40 24.3 | 45 24.0 | 50 23.7 | 55 23.4 |60 23.0 || —0.3| 445
5001 30 20.4 |35 20.0 | 40 19.7 | 45 19.4 | 50 19.1 | 55 18.8 | 60 18.4 || —0.2|| 500
515|130 15.6 | 35 15.3 |40 14.9 |45 14.6 | 50 14.3 |55 14.0 |60 13.6 | —0.2|| 515
5301 30 10.8 35 10.4 |40 10.1 |45 09.9]50 09.6 |55 09.2 |60 08.8| —0.1] 530
545130 06.0 [ 35 05.6 (40 05.3 |45 05.0 | 50 04.7 | 55 04.4 | 60 04.0 0.0 545
60030 01.2 |35 00.8 |40 00.5 [ 45 00.2 |49 59.9 | 54 59.5 | 59 59.1 0.0 600
61529 56.4 | 34 56.0 {39 55.6 | 44 55.3 |49 55.0 | 54 54.7 |59 54.3{| +0.1]| 615
63029 51.6 | 34 51.2 )39 50.8 | 44 50.5 | 49 50.2 | 54 49.9 |59 49.6 || 4-0.1 |} 6 30
64529 46.8 | 34 46.4 | 39 46.0 | 44 45.7 (49 45.5 | 54 45.1 (59 44.8 || +0.2( 645
700 58 42134 41.7 39 41.4 ] 44 41.1 | 49 40.8 | 54 40.4 |59 40.1 || +0.3] 700
715 37.5 (34 37.1 |39 36.8 |44 36.4'| 49 36.2 |54 35.8 |59 35.4| +0.4| 715
73029 33.0| 34 32.6 |39 32.3 |44 32.0 |49 31.7 | 54 31.4 |59 31.0 || +-0.4 730
74529 28.6 |34 28.2|39 27.9 |44 27.6 | 49 27.3 | 54 27.0|59 26.7 || +0.5| 7 45
80029 24.4 | 34 24.0 | 39 23.7 | 44 23.4 | 49 23.1 | 54 22.8 | 59 22.5°|| +0.5| 8 00
8151129 20.3 |34 19.9139 19.6 | 44 19.3 49 19.0 | 54 18.8 |59 18.4 | +0.6| 815
830 29 16.4 | 34 16.0 | 39 15.7 | 44 15.4 | 49 15.2 (54 14.9 |59 14.6 || 4+0.6{ 830
84529 12.7|34 12.3 |39 12.0 |44 11.7 |49 11.5 |54 11.2 |59 11.0 ]| +-0.7 || 845
900 29 09.2 |34 08.8 39 08.5 |44 08.3 49 08.1|54 07.9 |59 07.6 || 4+0.7| 900
9151 29 05.9 |34 05.5 |39 05.3 {44 05.0 |49 04.8 | 54 04.5 |59 04.3 || 4-0.8 || 915
930 29 02.8 |34 02.5 |39 02.2 |44 02.0|49 01.8 |54 01.5[59 01.3 ([ 4-0.8{ 930
945 ’29 00.0| 33 59.7 | 38 59.4 |43 59.2 |48 59.0 | 53 58.8 | 58 58.6 || +-0.8 | 945
1000 || 28 57.5| 33 57.2| 38 56.9 | 43 56.7 | 48 56.6 | 53 56.4 | 58 56.1 || +0.9 || 10 00
11015, 28 55.3 | 33 55.0 | 38 54.7 | 43 4.5 | 48 54.3 | 53 54.1 |58 53.9 1| +0.9 | 10 15
10301 28 53.3 | 33 53.0 | 38 52.8 | 43 52.5 | 48 52.4 | 53 52.1 | 58 52.0 || 4-0.9 || 10 30
1045 (28 51.6 | 33 51.3 | 38 51.1 | 43 50.8 | 48 50.7 | 563 50.5 | 58 50.3 || 4-0.9 || 10 45
1100 28 50.2 | 33 49.9 | 38 49.7 | 43 49.5 | 48 49.4 | 53 49.1 | 58 49.0 | 1.0 (| 11 00
1115 28 49.2 | 33 48.9 | 38 48.6 | 43 48.4 | 48 48.2 | 53 48.0 |58 47.9| +1.01 11 15
1130 || 28 48.4 ) 33 48.1 | 38 47.8 |43 47.6 | 48 47.5 |53 47.2 |58 47.1 ! 1.0} 11 30
1145128 47.9 | 33 47.6 | 38 47.4 | 43 47.1 | 48 47.0 |53 46.8 | 58 46.7 || 1.0 ) 11 45
12001 28 47.7 | 33 47.4 | 38 47.2 (43 47.0 | 48 46.8 | 53 46.7 | 58 46.6 || 4-1.0 || 12 00
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Tasre 4.—For projection of maps of lurge areus.

[The ratio of the yard to the meter as stated by Clarke, namely, 1 meter =1.093623 yards = 39.370432
inches, is that used in the table.)

LENGTHS OF DEGREES OF THE MERIDIAN,

Latitude. Meters.a Sntlai}gstc Latitude. Meters. ¢ %]t;ﬁgstc
o . . o .
0 110, 567. 2 68. 704 45 111, 130.9 69. 054
1 110, 567..6 68. 704 46 111,150.6 69. 066
2 110, 568. 6 68. 705 47 111,170. 4 69. 079
3 110, 570. 3 68. 706 48 111,190.1 69. 091
4 110, 572.7 68. 708 49 111,209.7 69. 103
5 110, 675. 8 68. 710 50 111,229.3° | 69.115
6 110, 579.5 68.712 51 111, 248.7 69. 127
-7 110, 583. 9 68. 715 52 111, 268.0 69.139
8 110, 589.0 68.718 53 111, 287.1 69. 151
9 110, 594.7 68. 721 54 111, 306. 0 69. 163
10 110, 601\. 1 68. 725 55 111, 324. 8 69.175
11 110, 608. 1 68. 730 56 111, 343.3 69. 186
12 110, 615. 8 68. 734 7 111, 361. 5 69.197
13 " 110,624. 1 68. 739 58 111, 379.5 69. 209
14 110, 633.0 68. 744 59 111, 397.2 69. 220
15 110, 642. 5 68. 751 60 111,414.5 69. 230
16 . 110, 652. 6 68. 757 61 111,431.5 69. 241
17 110, 663. 3 68. 764 62 111, 448. 2 69. 251
18 110, 674. 5 68. 771 - 63 111, 464. 4 69. 261.
19 110, 686. 3 68.778 64 111,480.3 69. 271
20 110, 698. 7 68. 786 65 111,495.7 69. 281
21 110,711.6 68. 794 66 111,510.7 69. 290
22 110, 725.0 68. 802 67 111,525. 3 69. 299
23 110, 738. 8 68. 811 68 111, 539. 3 69. 308
24 110, 753. 2 68. 820 69 111,552.9 69. 316
25 110, 768.0 68. 829 70 111, 565. 9 69. 324
26. 110, 783.3 68. 839 71 111,578. 4 69. 332
27 110, 799.0 68. 848 72 111, 590. 4 69. 340
28 110, 815. 1. 68. 858 73 111, 601. 8 69. 347
29 110, 831. 6 68. 869 74 111,612.7 69. 354
30 110, 848.5 68. 879 75 | 111,622.9 69. 360
31 110, 865. 7 68. 890 76 111, 632. 6 69. 366
32 110, 883. 2 68. 901 77 111,641.6 69.372 .
33 110, 901. 1 68.912 78 111, 650.0 69. 377
34 110, 919. 2 68. 923 79 111, 657.8 69. 382
X 35 110,937.6 68. 935 80 111, 664. 9 69. 386
36 110, 956. 2 68. 946 81 111,671. 4 69. 390
37 110, 975. 1 68. 958 82 111, 677. 2 69. 394
38 110,994. 1 68. 969 83 111, 682.4 69. 397
39 111,013.3 68. 981 84 111, 686.9 69. 400
40 111,032.7 68. 993 85 - 111,690.7 69. 402
41 111, 052. 2 69. 006 86 111, 693. 8 69. 404
42 111,071.7 | 69.018 87 111,696.2 | 69.405
43 111, 091. 4 69. 030 88 111, 697.9 69. 407
44 111,111 1 69. 042 89 111.699.0 69. 407
45 111,130.9 69. 054 90 - 111, 699. 3 69. 407

aThese quantities express the number of meters and statute miles contained within an arc of which
the degree of latitude named is the middle; thus, the quantity 111,032.7, opposite latitude 40°, is the
number of meters between latitude 39° 30’ and latitude 40° 30,
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TaBLE 4.—For projection of maps of large areas—Continued.

[BULL. 214,

[Extractéed from Appendix No. 6, U. 8. Coast and Geodetic Survey Report for 1884.]

LENGTHS OF DEGREES OF THE PARALLEL.

Latitude. Meters. S;Hgste Latitude. Meters. Sntgtig;c
e} o
0 111,321 69.172 45 78, 849 48.995
1 111, 304 69. 162 46 77,466 48. 136
2 111, 253 69. 130 47 76, 058 47. 261
3 111,169 69.078 48 74, 628 46. 372
4 111, 051 69. 005 49 73,174 45. 469
5 110, 900 68. 911 50 71, 698 44. 552
6 110, 715 68. 795 51 70, 200 43. 621
7 110, 497 68. 660 52 68, 680 42. 676
8 110, 245 68. 504 53 67,140 41.719 ¢
9 . 109, 959 68. 326 54 65,578 40. 749
10 109, 641 68.129 - 55 63, 996 39. 766
11 109, 289 67.910 56 62, 395 38.771
12 108,904 | 67,670 57 60,774 | 37,764
13 108,486 |. 67.410 58 59,135 36. 745
14 108, 036 67.131 59 57,478 35. 716
15 107, 553 66. 830 60 55, 802 34. 674
16 107, 036 66.510 61 54,110 33.623
17 106, 487 66. 169 62 52,400 32. 560
18 105, 906 65. 808 63 50, 675 31.488
-19 105, 294 65.427 64- 48,934 30. 406
20 104, 649 65. 026 65 47,177 29. 315
21 103,972 64. 606 66 45, 407 28. 215
22 103,264 | 64.166 67 43,622 | 27.106
23 102, 524 63. 706 68 41,823 25.988
24 101, 754 63. 228 69 40,012 24, 862
25 100, 952 62.729 70 38,188 23.729
26 100,119 | 62.212 71 36,353 | 22.589
27 99, 257 61.676 72 34, 506 21. 441
28 98,364 | 61.122 73 32,648 | 20,287
29 97, 441 60. 548 74 30, 781 19.127
30 96, 488 59. 956 75 28,903 17.960
31 95, 506 59, 345 .76 27,017 16. 788
32 94, 495 58.716 77 25,123 15?611
33 93, 455 58.071 78 23, 220 14. 428
34 92,387 | 57407 79 21311 | 13,242
35 91, 290 56. 725 80 19, 394 12.051
36 90, 166 56. 027 81 17,472 10. 857
37 89, 014 55. 311 82 15, 545 9. 659
38 87,835 54.579 83 13,612 8.45H8
39 86, 629 -53. 829 84 11,675 7.255
40 85, 396 53. 063 85 9,735 6. 049.
41 84,137 52. 281 86 7,792 4. 842
42 82,853 51. 483 87 5, 846 3.632
43 81, 543 50. 669 88 3,898 2.422
44 80, 208 49. 840 89 1,949 1.211
45 78, 849 48.995 90 0 0. 000
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Tasue 4.—For projection of maps of large areas—Continued.

[Extracted from Appendix No. 6, U. 8. Coast and Geodctic Survey Report for 1884.]

ARCS OF THE PARALLEL IN METERS.

Tatitude. | Value of 1/. || Latitude. | Value of I’. || Latitude., | Value of 1’.
o ’ [} ’ [} ’ :
24 0 1695. 9 33 00 1557.6 42 00 1380.9
10 1693.7 .10 1564. 7 10 1377.3
20 1691, 5 20 1551.7 20 1373.7
30 1689. 3 30 1548.7 30 1370.0
40 1687.0 40 1545. 8 40 1366. 4
50 1684. 8 50 1542: 8 50 | 1362.7
25 00 1682.5 3¢ 00 1539. 8 43 00 1359. 1
10 1680. 3 10 1536. 8 10 1355. 4
20 1678.0 20 1533.7 20 | 1351.7
30 1675.7 30 1530.7 30 1348.0
40 1673. 3 40 1527.6 40 1344. 3
.50 1671.0 50 1524. 6 50 1340.5
26 00 1668. 7 35 00 1521.5 44 00 1336. 8
10 1666. 3 : 10 1518. 4 10 1333.1
20 1663. 9 20 1515. 3 20 1329.3
30 1661. 5 30 1512. 2 30 1325.5
40 1659. 1 40 1509. 1 40 1321.7
50 1656. 7 50 1505. 9 50 1318.0
27 00 1654. 3 36 00 1502. 8 45 00 1314. 2
10 1651. 8 10 1499. 6 10 1310.3
20 1649. 4 20 1496. 4 20 1306. 5
30 1646. 9 30 1493. 2 30 1302.7
40 1644. 4 40 1490.0 40 1298. 8
50 1641.9 50 1486. 8 50 1295.0
28 00 1639. 4 37 00 1483. 6 46 00 1291.0
10 1636. 9 10 1480. 3 10 1287.2
20 1634.3 20 1477.1 20 1283.3
30 1631. 8 30 1473. 8 30 1279. 4
40 1629. 2 40 1470.5 40 1275.5
50 1626. 6 50 1467. 2 50 1271.6
29 00 1624.0 38 00 1463. 9 47 00 1267.6
10 1621. 4 10 1460. 6 10 1263.7
20 1618. 8 20 1457.3 20 1259.7
30 1616. 1 30 1453.9 30 1255. 8
40 1613.5 40 1450. 6 40 1251.8
50 1610. 8 50 1447.2 50 1247. 8
30 00 1608.1° 39 00 1443.8 48 00 1243.8
10 "1605. 4 10 1440. 4 10 1239.8
20 1602. 7 20 1437.0 20 1235. 8
30 1600. 0 30 1433.6 30 1231.7
40 1597.3 40 1430. 2 40 1227.7
50 1594. 5 50 1426.7 50 1223.6
31 00 1591. 8 40 00 1423.3 49 00 1219.6
10 1589.0 10 1419. 8 10 1215.5
20 15686. 2 20 1416. 3 20 1211. 4
30 1583. 4 30 1412.8 30 1207. 3
40 1580. 6 40 1409. 3 40 1203. 2
50 1577.8 50 1405. 8 50 1199.1
32 00 1574.9 41 00 1402. 3 50 00 1195.0
- 10 1572.1 10 1398. 8 10 1190. 8
20 1569. 2 20 1395. 2 20 1186.7
30 1566. 3 30 1391. 6 30 1182.5
40 1563. 4 40 1388.1 40 1178. 4
50 1560. 5 50 |~ 1384.5 50 1174. 2

31
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TaBLe 4.—IFor projections of maps of large areas—Continued.

COORDINATES OF CURVATURE.

[BuLL. 214,

Natural scale.—Values of X and Y in meters.

Latitude 24°. Latitude 25°. hLatitudc 26°.
Longi- - Longi- . Longi- .
tude. X X tude. - X Y tude. - X X
o 7 o 7 o 7
1 00 101, 753 361 1 00 100, 951 372 100 100,118 383
2 00 203, 500 1,446 2 00 201, 896 1,489 2 00 200, 231 1,532
3 00 305 237 3,250 3 00 302, 831 3,351 3 00 300, 332 3,447
4 00 406 959 5 778 4 00 403,749 5,957 4 00 400,416 6,128
500 508, 660 9,028 5 00 504, 645 9,307 5 00 500,476 9,574
6 00 610, 336 13,001 6 00 605, 514 13,401 6 00 600, 506 13,786
7 00 711,981 17,695 7 00 706, 349 18,239 7 00 700, 501 18,763
8 00 813, 590 23,109 8 00 807,146 23, 821 8 00 800,456 24,505
9 00 915,159 29, 245 9 00 /907,899 30,146 9 00 900, 364 31,011
10 00 1,016, 681 36,102 10 00 1, 008, 603 37,215 10 00 1, 000, 218 38, 282
11 00 1,118,152 43,679 11 00 1,109, 252 45, 026 11 00 1,100,015 46, 316
12 00 1,219, 566 51,977 12 00 1,209, 841 53,578 12 00 1,199, 747 55,114
13 00 1,320,919 60, 994 13 00 1,310, 364 62, 873 13 00 1,299, 409 64,675
14 00 1,422,205 70,731 14 00 1,410,816 ‘2 909 14 00 1,398,994 74,998
15 00 1,523,420 81,186 15 00 | 1,511,190 83, 685 15 00 1,498,498 86, 082
16 00 1,624, 558 3 16 00 1,611,483 95,202 16 00 1,697,914 |[. 97,928
17 00 1,725,614 104, 251 17 00 1,711, 688 107,458 [} 17 00 1,697,237 110,534
18 00 1, 826, 583 116, 859 18 00 1,811, 800 120,453 18 00 1,796,460 123, 899
19 00 1, 927 460 130,184 19 00 1 911, 813 134,186 19 00' 1,895,578 138,023
20 00 2,028,240 | 144,225 .{ 20 00 | 2,011,722 148, 656 20 00 1,994, 585 152, 905
21 00 2,128,918 158, 981 21 00 2,111, 522 1()3, 862 21 00 2,098,475 168, 544
22 00 2,229,488 174,451 22 00 2,211,207 179, 805 22 00 2,192,243 184, 939
23 00 2,329,946 190, 634 23 00 2,310,771 196, 482 23 00 2,290, 832 202,089
24 00 2,430,287 207,530 24 00 2,410,210 213,894 24 00 2,389,387 219,993
25 00 2,530,505 | 225,158 25 00 2,509,518 | 232,038 25 00 2,487,753 238, 650
26 00 2,630, 596 243,458 26 00 2, 608, 689 250, 914 26 00 2,585,9/3 258, 061
27 00 2 730,564 | 262,487 27 00 2,707,718 | 270,521 27 00 2,684,042 278,222
28 00 2 830 374 282,225 28 00 2, 806, 600 290, 859 28° 00 2,781,953 299,132
29 00 2 930 052 302,671 29 00 2,905, 329 311,925 29 00 2, 879,702 320,788
30 00 3, 029,582 323,825 30 00 3,003, 900 333,718 30 00 2,977,281 343,197
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TABLE 4.— For projections of maps of large areas—Continued,

COORDINATES OF CURVATURE.

Natural scnle.;Va.]ues of X and Y in meters.

Latitude 27°, - Latitude 28°. Latitude 29°.
Longi- Longi- . Longi- ,
tude. X Y tud%. X Y tude. S Y
o 7 o ’ o ’
100 99, 256 393 1 00 98,363 403 1 00 97,439 412
2 00 198, 505 1,573 2 00 196, 719 1,612 2 00 194, 872 1,649
3 00 297,742 3,539 3 00 295, 062 3,627 3 00 292,291 3,710
4 00 396, 960 6,291 4 00 393, 385 6,447 4 00 389, 689 6,595
5 00 496,154 9, 829 5 00 491,682 10,073 5 00 487, 059 10, 305
6 00 595, 316 14,154 6 00 589, 945 14,505 6 00 584, 394 14,838
7 00 694, 440 19,264 7 00 688,168 19,741 7 00 |, 681,687 20,194
8 00 798, 522 25,169 8 00 786, 347 25,782 8 00 778,931 26,374
9 00 892, 554 81,839 9 00 884,472 |. 32,627 9 00 -876,120 |- 33,376
10 00 991, 529 39,303 10 00 982,537 40,276 10 00 973, 246 41,199
11 00 1,090, 442 47, 561 11 00 1, 080, 537 48,728 11 00 1,070, 302 49, 845
12 00 1,189,287 56, 583 12 00 1,178,464 57,983 1:2 00 1,167,282 69, 3_13

—
<«
=
S
-
B3
=
-1
*
=
D,
=
S
=

13 00 1,288,057 66,398 13 00| 1,276,312 68, 040 8
14 00 1,386, 746 76,995 14 00 1,874,075 78,899 14 00 1 360 983 80,706

15 00 1,485, 348 88,374 15 00 1,471,745 90, 558 15 00 1,457,691 92, 631
16 00 1 583 867 | 100,534 16 00 1,569,315 | 103,017 16 00 1,654,295 105, 875
17 00 1 682,267 | 113,474 17 00 1,666,781 | 116,276 17 00 1,650, 787 118, 935
18 00 1, 780 570 | 127,193 18 00 1,764,135 | 130,331 18 00 1,747,161 133,811
19 00 1 878 762 | 141,690 19 00 | .1,861,371 | 145,185 19 00 1,848,410 148, 6502

20 00 1,976,836 | 156,966 20 00 1,958,481 | 160,835 20 00 1,939,527 164, 506
21 00 2 074,786 | 173,018 21 00 2,065,460 | 177.280 21 00 2,035, 505 181,824
22 00 2 172 606 | 189,845 22 00 2,152,302 | 194,518 22 00 2,131, 338 198, 963
23 00 2, 270 289 | 207,447 23 00 2,248,998 | 212,550 23 00 2,227,020 217,892
24 00 '2 367 830 | 225,823 24 00 2,345,544 | 231,374 24 00 2,322,539 236, 640

25 00 2,465,222 | 244,970 25 00 2,441,932 | 250,988 25 00 2,417,893 256, 695
26 00 2,662,459 | 264,889 26 00 2,538,156 | 271,391 26 00 2,613,074 277,668
27 00 2,609,535 | 285,577 27 00 2,634,210 | 292,082 27 00 2,608,075 299, 224
28 00 2,756,445 | 307,035 28 00 2,730,087 | 314,559 28 00 2,702, 890 321,694
29 00 2,853,181 | 329,259 29 00 2,825,779 | 337,821 29 00 2,797,511 344, 964
30 00 2,949,739 352 249 30 00 2, 921 284 | 360,866 30 00 ‘2 891,931 369, 036

Bull. 214—03——3
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TasLg 4.—For projections of maps of large areas—Continued.

COORDINATES OF CURVATURE.

Natural scale.—Values of X uhd Y in meters.

Latitude 30°. Latitude 31°. Latitude 32°.
Longi- - v Longi- - - Longi-
tud%. X A Y tude. X X tude. X ¥
o 7 L o 7 o 7
1 00 96,487 421 1 00 95, 505 429 100 94,494 437
2 00 192, 967 1,684 2 00 191, 002 1,717 2 00 188, 980 1,748
3 00 289,432 3,789 3 00 286,484 3,863 3 00 283, 449 3,933
4 00 385,875 6,735 4 00 381, 943 6,867 4 00 377,894 6,991
5 00 482,288 | 10,523 5 00 477,371 | 10,729 5 00 472, 307 10, 922
6 00 578,665 | 15,153 6 00- | 572,760 | 15,450 6 00 566, 680 15,727
7 00 674, 998 20, 623 7 00 668,103 21,027 7 00 661, 004 21,404
8 00 771,279 26,934 8 00 763,392 27,461 8 00 755,272 27,954
9 00 867, 502 34,084 9 00 858, 619 34,751 9 00 849,475 35,375
10 00 963, 658 42,074 10 00 958, 777 42,897 |, 10 00 943, 605 43,667

11 00 1,059,741 50,903 11 00 1,048, 858 51,898 11 00 1,037,655 52,829
12 00 1,155,744 60, 570 12 00 1,143,854 61,753 12 00 1,131,616 62, 861
13 00 1,251,658 71,074 13 00 1,238,758 72,462 13 00 1,225,480 73,761
14 00 1,347,477 82,415 14 00 1,333, 561 84,024 14 00 1,319,239 85,529

15 00 | 1,443,193 | 94,691 || 15 00 | 1,428,257 | 96,437 || 15 00 | 1,412,885 98,164
16 00 | 1,538,800 | 107,603 || 16 00 | 1,522,837 | 109,701 |l 16 00 | 1,506,411 | 111,664
17 00 | 1,634,200 | 121,449 | 17 00 | 1,617,294 | 123,815 || 17 00 | 1,590.808 | 126,029
18 00 | 1,729,654 | 136,127 || 18 00 | 1,711,621 | 138,777 | 18 00 | 1,693,067 | 141,256
19 00 | 1,824,887 | 151,637 || 19 00 | 1,805,810 | 154,686 || 19 00.| 1,786,182 | 157,346 .

20 00 1,919,982 | 167,977 20 00 1,809,852 | 171,241 20 00 1,879,144 174,296

21 00 2,014,930 | 185,147 21 00 1,993,740 | 188,741 21 00 1,971,946 192,105

22 00 2,109,725 | 203,143 22 00 2,087,468 | 207,085 22 00 2,064,579 210,772

23 00 2,204,359 | 221,966 23 00 2,181,027 | 226,270 23 00 2,157,035 230,295
)

24 00 2,298,825 | 241,616 24 00 2,274,411 | 246,295 24 00 2:249; 305 250, 672

25 00 2,393,116 | 262,089 25 00 2,367,610 | 267,159 25 00 2,341,385 271,901
26 00 2,487,224 | 283,383 26 00 2,460,618 | 288,860 26 00 2,433, 264 293, 981
27 00 2,581,144 | 305,498 27 00 2,553,427 , 2,524,935 316,910
28 00 2,674,867 | 328,432 28 00 2,646,029 | 334,765 28 00 2,616, 390 340, 686
29 00 2,768,385 | 352,183 29 00 2,738,418 | 358,966 29 00 2,707, 621 365, 307
30 00 2,861,694 | 376,749 30 00 2,830,585 | 383,997 30 00 2,798,621 390,770

@
=
=
g
=3
[
=
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S
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TaBLE 4.—For projections of maps of large areas—Continued.

COORDINATES OF CURVATURE.

35

Natural scale.—Values of X and Y in meters, .
Latitude 33°. Latitude 34°. - © Latitude 35°,
Longi- , Longi- ’ , Longi- ' ,
tude. X Y tude. X Y tude. X Y
o 7 . o 7 o v
-1 00 93, 454 444 1 00 92, 385 451 1 00 91, 289 457
2 00 186, 899 1,777 2 00 184, 762 1,803 2 00 182, 568 1,828
3 00 280, 328 3,997 3 00 277,121 4,057 3 00 273, 830 4,112
4 00 373,731 7,106 4 00 369, 454 7,212 4 00 365, 064 7,310
5 00 467,100 11,102 5 00 461,751 11,268 5 00 456, 261 11,421
6 00 560, 428 15, 986 6 00 564,004 16, 225 6 00 547,412 16, 445
7 00 653, 704 21,757 7 00 646, 206 22,082 7 00 638, 509 22,381 -
8 00 746,922 | 28,414 8 00 738,344 | 28,839 8 00 729, 542 29,929
9 00 840,072 35,957 9 00 . 830,413 36,494 9 00 820,501 36, 987
10 00 933,146 44,385 10 00 922,403 45,048 10 00 911,379 45, 656
1100 1,026,136 63,697 11 00 1,014, 305 54,499 [ 11 00 1,002, 165 65, 234
12 00 1,119,033 63, 893 12 00 1,106,110 64, 846 12 00 1,092, 850 63,721
13 00 1,211,829 74,971 13 00 | 1,197,809 76,089 13 00 | 1,183,426 77,115
14 00 1,304,515 86,931 14 00 '} ,1,289,395 88,227 14 00 1,273, 884 89,415
15 00 1,397,083 99,771 15 00 1, 380, 858 101, 268 15 00 1,364,214 102,619
16 00 | 1,489,526 | 113,491 16 00 | 1,472,190 | 115,180 || 16 00 | 1,454,407, | 116,728
17 00 1,581, 834 128,089 17 00 1,563, 381 129, 993 17 00 1,544,451 131,738
18 00 1,673,998 143, 564 18 00° 1, 654, 423 145, 696 18 00 1,634,347 - | 147,650
19 00 1,766,011 159,914 19 OQ 1,745, 308 162,287 14 19 00 1,724,076 164, 460
20 00 1, 857, 866 177,138 20 00 1,836,026 | 179,763 20 00 1,813,632 182,168
21 00 1,949, 553 195, 234 21 00 1, 926, 569 198,124 21 00 1,903, 006 200, 772
22 00. ) 2,041,062 214,201 22 00 2,016,929 217,368 22 00 1,992,190 220,268
23 00 2,132,387 234,037 23 00 2,107,097 237,493 23 00 2,081,174 240, 657
24 00 2,223,521 254,740 24 00 | 2,197,065 258, 497 24 00 2,169,949 261, 936
25 00 | 2,314,453 | 276,309 25 00 | 2,286,823 | 230,378 || 25 00 | 2,258,507 | 284,102
26 00 2,405,176 | 298,741 |I' 26 00 2,376,363 | 303,134 26 00 2,346, 838 307,154
27 00 2,495,680, | 322,034 27 00 2,465,677 326, 763 27 00 2,434,934 331,089
28 00| 2,585,961 | 346,187 28 00 2,554,756 | 351,262 28 00 2,622,787 355, 905
29 00 | 2,676,007 | 371,197 29 00 | 2,643,591 | 376,629 29 0C | 2,610,386 | 381,598
30 00 2,765,812 397,061 30 '00 2,732,175 402, 863 30 00 2,697,724 408,168
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TaBLE 4.— For projections of maps of large areas—Continued.

COORDINATES OF CURVATURE.

, Natural scale.—Values of X and Y meters.
Latitude 36°. Latitude 87°. Latitude 38°.

Longi-- - Longi- Longi- .
tude. * X Y tude. X Y tude. X ¥

o 7 o 7 o 7

1 00 90,164 462 1 00 89,012 467 1 00 87,833 472
2 00 180, 319 1, 850 2 00 178,015 1,870 2 00 176,656 1,888
3 00 270,455 4,162 3 00 266, 997 4,207 3 00 263, 458 4,247
4 00 360, 562 7,399 4 00 355, 951 7,479 4 00 351,230 7,549
5 00 450, 631 11, 560 5 00 444, 865 11,685 5 00 438, 962 11,795
6 00 540, 653 16,645 6 00 533,730 16, 824 6 00 526, 643 16, 983
7 00 630, 618 22,652 7 00 622, 536 22,896 7 00 614, 263 23,112
8 00 720,617 | 29,583 8 00 711,273 | 29,901 8 00 701, 812 30,183
9 00 810, 340 37,435 9 00 799, 932 37,838 9 00 789, 280 38,195
10 00 900,078 | 46,209 || 10 00 888,503 | 46,706 || 10 00 876, 657 47,145
11 00 989, 720 55,903 11 00 976,975 56, 503 11 00 963, 933 57,034
12 00 1,079, 2569 66,515 12 00 1,065,340 | 67,229 12 00 1,051, 098 67,860
13 00 1,168, 684 78,046 13 00 1,153, 587 78,882 13 00 1,138,141 79, 622
14 00 1,257,987 90,494 14 00 1,241,707 <01, 462 14 00 1,225,053 92,319
15 00 1,347,156 | 103,856 15 00 1,329,690 | 104,967 15 00 1,311,823 105, 949
16 00 1,436,184 118,133 16 00 1,417,526 119, 395 16 00 1,398,441 120,511
17 00 1,525,061 | 133,323 17 00 1,505,206 | 134,745 17 00 1,484,899 136,002
18 00 1,613,777 | 149,423 18 00 1,592,721 | 151,015 18 00 1,571,185 152,421
19 00 1,702,324 166, 433 19 00 1, 680, 059 168,203 19 00 1,657,289 169, 767
20 00 1,790,691 | 184,350 20 00 1,767,211 | 186,307 20 00 1,743, 202 188, 037
21 00 1,878,870 203,173 21 00 1, 854,169 205, 326 21 00 1,826,914 207,229
22 00 1, 966, 851 222,899 22 00 1,940, 922 225, 258 22 00 1,914,415 | 227,341
23 00 2,054,625 | 243,527 23 00 2,027,462 | 246,099 23 00 1,999, 694 248, 370
24 00 2,142,183 265, 065 24 00 2,113,777 | 267,849 24 00 2,084,743 270,315
25 00 | 2,229,516 | 287,479 || 25 00 | 2,199,860 | 290,503 || 25 00 | 2,169,551 | 293,172
26 00 2,316, 613 310, 798 26 00 2,285, 699 314,061 26 00 2,254,109 316, 939
27 00 |. 2,403,467 335,009 27 00 2,871,287 338,519 27 00 2,338,406 341,613
28 00 2,490, 068 360,111 28 00 2,456, 612 363, 874 28 00 9,422,433 367,192
29 00 2,576,407 386,099 29 00 2,b41, 667 390,125 29 00 2,506,181 393, 672
30 00 2,662,475 412,971 30 00 2,626,441 417,267 30 00 2,589, 639 421,050
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TaBLE 4.—For projections of maps of large areas—Continued.

COORDINATES OF CURVATURE.

I Natural scale.—Vélu.es of X and Y in meters.

} Latitude 39°. Latitude 40°, Latitude 41°.

Longi- - Longi- - Longi- .
tude. X Y tude. X X tude. X Y

o ° o
1 00 86, 627 476 100 85,394 479 1 00 - 84,136 482
2 00 173,213 1,903 2 00 170,778 1,916 2 00 168, 260 1,927
3 00 259, 859 4,281 3 00 256, 140 4,311 3 00 252, 363 4,336
4 00 3406, 403 7,611 4 00 341,470 7,663 4 00 336, 432 7,706
1

5 00 432,925 11,891 5 00 426,757 11,972 5 00 420, 457 12,039
6 00 519, 396 17 121 6 00 511,990 17,238 6 00 504,428 17,835
7 00 605, 803 23 300 7 00 697,158 23,460 7 00 688, 332 23,591
8 00 692,138 30, 428 8 00 682,262 -[ 30,637 8 00 672 159 30,807
9 00 778 388 38, 504 9 00 767, 260 38,768 9 00 755 897 ,

10 00 864, 545 47,527 10 00 852,171 47,852 10 00 839, 537 48,118
11 00 950, 598 57,496 11 00 936,975 57,888 11 00 923, 067 58,209

12 00 1,036, 536 68,409 12 00 1,021,661 68,875 12 00 1,006,475 69, 266
13 00 1,122,349 80, 266 13 00 1,106,218 80, 811 13 00 1,089,752 81,2568
14 00 1,208,027 93, 064 14 00 1, 190 636 93, 695 14 00 1,172, 886 94,212

15 00 1,293,659 | 106,802 15 00 1,274,904 | 107,625 15 00 1, 255, 866 108,117
16 00 1,378,934 | 121,479 16 00 1,859,012 | 122,300 16 00 1,338, 681 122,971
17 00 1,464,144 | 137,093 -|| 17 00 1,442,949 | 138,017 17 00 | 1,421,821 138,773
18 00 1,549,177 | 153,642 18 00 | 1,526,704 154 676 1| 18 00 1,603, 775 156, 620
19 00 1,634,023 | 171,124 19.00 1, 610,267 ]/2 272 19 00 1, 686,031 173,210

20 00 1,718,671 | 189,537 20 00 1,693,628 | 190,806 20. 00 |- 1,668,079 191, 841
21 00 1,803,113 | 208,878 21 00 1,776,775 | 210,272 21 00 1,749, 909 211,409
22 00 1,887,337 | 229,146 22 00 1, 859, 698 230, 671 22 00 1,831, 509 231,914
23 00 1,971,333 | 250,837 23 00 1,942,387 | 251,998 23 00 1,912, 869 253 352
24 00 2,055,091 | 272,450 24 0Q 2,024,838 | 274,252 24 00 1,993,978 275,719
25 00 2,138,602 | 205,481 25 00 2,107,023 | 297,430 25 00 2,074, 826 299,014
26 00 2,221,854 | 319,429 26 00 2,188,048 | 321,528 26 00 2,155, 402 323, 233
27 00 2,304,838 | 344,289 |* 27 00 2 270 597 | 346,543 27 00 2,235,695 848,374
28 00 2,387,545 | 370,059 28 00 2 351,961 | 372,473 28 00 2,316, 695 374,432
29 00 2,469,963 | 396,736 29 00 2, 433, 029- | 399,314 29 00 2,395, 392 401,404
30 00 2,552,084 | 424,317 30 00 2,513,790 427 063 30 00 2 474,774 429, 287
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TasLe 4.—TFor projections of maps of large ureas—Continued.
COORDINATES OF CURVATURE. .

Natural scale.—~Values of X and Y in meters.

X Latitude 42°, Latitude 43°. Latitude 44°.

Longi- ;- Longi- c - Longi- , -
tude. | X X tud%. X ¥ tude. X X
o 7 o 7 o 7
1 00 82,851 484 1 00 81,541 485 1 00 80, 206 486
2 00 165, 691 1,935 2 00 163,071 1,941 2 00 160,401 1,945
3 00 248, 508 4,364 3 00 244,578 4,367 3 00 240,572 4,375
4 00 331,292 7,7?}9 4 00 326, 050 7,763 4 00 320,708 7,718
5 00 414,030 | 12,092 || "5 00 407,476 | 12,129 5 00 400, 797 12,152
6 00 496,712 17,410 6 00 488, 844 17,464 6 00 480,827 17,496
7 00 579, 326 23,693 .7 00 570,143 23, 766 . 7 00 560, 786 23,811
8 00 661, 861 30, 941 8 00 651, 361 31,036 8 00 640, 662 31,094
9 00 744, 305 39, 152 9 00 732,486 39,272 9 00 720, 445 39,345
10 00 826,648 -48, 325 10 00 813, 508 48,474 10 00 800,122 48, 563
11 00 908, 879 58, 459 11 00 894, 415 58, 639 11 00 879, 681 58, 746
12 00 990, 985 69, 5563 12 00 975,195 69, 766 12 00 959,110 69, 893
i3 00 1,072, 956 81, 605 13 00 1, 065, 837 81, 854 13 00 1, 038, 399 , 002
14 00 1,154,781 94,614 °l| 14 00 1,136, 329 94, 901 14 00 1,117,535 95,072
15 00 1,236,449 | 108,577 15 00 1,216,661 108, 905 15 00 1,196,507 109, 100
16 00 1,317,948 123,493 16 00 1,296, 820 123, 864 16 00 1,275,303 124,084
17 00 1,399, 267 139, 360 17 00 1,376,795 139,777 17 03 1,353,911 140,023
18 00 1,480, 395 156,175 18 00 1,456, 575 156, 640 18 00 1,432, 320 156, 913
19 00 1,561, 321 173,937 19 00 1,536,148 174,451 19 00 1,510,‘519 174,753
20 00 1,642,035 192, 642 20 00 1, 615, 506 193,209 20 00 1, 588,496 193, 540
21 00 1,722,524 212,289 21 00 1, 694, 632 212,909 21 00 1, 666, 240 213,270
22 00 1,802,779 232, 874 22 00 1,773,519 233, 551 22 00 1,743,738 233,942
23 00 1,882,788 254, 396 23 00 1,862,155 255,129 23 00 1,820,930 255, 552

24 00 1,962, 540 276, 850. 24 00 1,930, 528 277,642 -|| 24 00 1,897,955 278,096
25 00 2,042,024 300,234 25 00 2,008, 628 301, 087 25 00 1,974,650 301,572
26 00 2,121,230 324, 544 26 00 2,086,443 325, 459 26 00 2,051, 055 325,977
27 00 2,200,146 349,778 .27 00 2,163,963 350, 750 27 00 2,127,159 351, 306
28 00 2,278,762 375,932 28 00 2,241,176 | ~376,974 28 00 2,202, 950 877,555
29 00 2,357,067 403, 002 29 00 .| 2,318,071 404,109 29 00 2,278,417 404,722
30 00 2,435,052 430, 985 30 00 2,394, 639 432,157 30- 06 2,363, 550 432, 801
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TaBLe 4.—For projections of maps of large areas—Continued.
COORDINATES OF CURVATURE.

Natural scale.—Values of X and Y in meters.

Latitude 45°, Latitude 46°. Latitude 479,

Longi- - Longi- | '+ . Longi- ,
tude. X X tude. X Y tude. X Y
o ’ [ ’ Q 7
1 00 78,847 486 100 77,464 486 1 00 76, 066 485
2 00 157, 682 1,946 2 00 14, 915 1,946 2 00 152,100 |° 1,942
3 00 236,493 4,378 3 00 232,342 4,376 3 00 228,119 4,368
4 00 315,269 7,783 4 00 309,732 7,779 4 00 304,101 7,765
5 00 393,99 | 12,160 5 00 387,074 | 12,153 5 00 380,034 12,181
6 00 472,663 17,508 6 00 4()4,354 17,498 6 00 455,904 17,467
7 00 551,258 23,826 7 00 541,662 |* 23,813 || 7 00 531,700 23,770
8 00 629,769 | 31,114 8 00 618,684 | 31,006 8 00 607,410 31,040
9 00 708,184 39,370 9 00 645,708 39,347 9 00 683, 020 39, 276
10 00 786,492 | 48,594 [l 10 00 772,623 | 48,565 | 10 00 758, 520 48,477
11 00 864, 679 58,782 11 00 849,416 [ 58,747 11 00 833, 895 58, 640
12 00 942,735 69, 936 12 00 926,075 69, 893 12 00 909,135 69, 765
13 00 1,020,647 82,051 13 00 1,002, 588 82,000 13 00 984, 227 81,849
14 00 |- 1,098,404 95,127 14 00 1,078,943 95,067 14 00 1,059,158 94, 890
16 00 | 1,175,994 | 109,162 | 15 00 | 1,155,128 | 109,091 || 15 00 | 1,133,917 | 108,887
16 00 | 1,253,404 | 124,153 || 15 00 | 1,231,131 | 124,071 | 16 00 | 1,208,491 | 123,837
17 00 1,330, 624 140, 099 17 00 1, 306, 940 140, 003 17 00 1,282, 868 139, 738
18 00 | 1,407,640 | 156,996 || 18 00 | 1,882,543 | 156,887 || 18 00 | 1,357,036 | 156,587
19 00 | 1,484,443 | 174,842 || 19 00 | 1,457,928 | 174,718 || 19 00 | 1,430,984 | 174,381
20 00 1,561, 019 193, 635 20 00 1,533,083 193, 494 20 00 1,504,697 193,118
21 00 | 1,637,368 | 213,371 || 21 00 | 1,607,997 | 213,212 || 21 00 ‘| 1,578,166 | 212,793
22 00 1,713,447 234,048 22 00 1,682, 657 233, 869 2200 1,651,377 233,405
23 00 1,789,276 255,663 23 00 1,757,052 255,462 23 00 1,724, 320 264,950 .
2400 | 1,864,831 | 278,211 || 24 00 | 1,831,170 | 277,967 || 24 00 | 1,796,982 | 277,42
25 00 | 1,940,103 | 301,690 || 25 00 | 1,904,999 | 301,441 | 25 00 | 1,869,851 | 300,824
26 00 2,015,079 326,097 26 00 1,978,528 326, 820 26 00 1,941,415 325, 146
27 00 | 2,089,749 | 351,427 || 27 00 | 2,051,745 | 351,120 || 27 00 | 2,013,163 | 350,386
28 00 2,164, 100 377,676, 28 00 2,124, 639 377,337 28 00 2,084,583 376,539
29 00 | 2,238,121 | 404,841 || 29 00 | 2,197,197 | 404,468 || 29 00 | 2,155,663 | 403,602
30 00 | 2,311,802 | 432,918 || 30 00 | 2,269,410 | 432507 || 30 00 | 2,226,392 | 431,569
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TABLE 4.— For projections of maps of large areas—Continued.

COORDINATES OF CURVATURE.

[BULL. 214,

Natural scale.—Values of X and Y in meters.

Latitude 48°.

Latitude 49°.

Latitude 50°.

‘Longi- . Longi- Longi- .
tud% ; X Y tude. X Y tudg. X X

o 7 o 7 o 7

100 74, 626 484 1 00 73,172 482 100 71, 696 479
2 00 |- 149,239 1,936 2 00 146,331 1,928 2 00 143,379 1,917
3 00 223,827 4,355 3 00 219, 465 4,337 3 00 215,087 4,313
4 00 298, 377 7,742 400 292, 561 7,709 4 00 286, 656 7,667
5 00 372,877 12,095 5 00 365, 606 12,044 5 00 358, 224 11,978
6 00 447,814 17,414 6 00 438,688 17,340 6 00 429,727 17,246
7 00 521, 677 23, 698 7 00 511,493 | 23,598 7 00 501,154 23,469
8 00 595, 951 30,946 3 00 584,310 30,815 8 00 572,492 30, 646
9 00 670,125 39,157 9 00 657,026 38,991 9 00 648,727 38,777
10 00 744, 186 48,329 10 00 729, 627 48,123 10 00 714, 847 47,859
11 00 818,123 58, 461 11 00 802,102 | 58,212 11 00 785, 839 57,891
12 00 891, 921 69, 552 12 00 874,438 69, 254 12 00 856, 691 68,872
13 00 965, 570 81,598 13 00 946,622 | 81,248 13 00 927,389 80,798
14 00 | 1,039,056 94, 598 14 00 | 1,018,642 94,191 14 00 997,922 93, 669
15 00 | 1,112,367 | 108,551 15 00 | 1,090,485 | 108,082 15 00 | 1,068,277 | 107,482
16 00 | 1,185,491 | 123,453 16 00 | 1,162,138 | 122,918 16 00 | 1,138,440 | 122,234
17 00 | 1,258,416 | 139,302 17 00 | 1,233,591 | 138,697 17 00 | 1,208,400 | 137,923
18 00 | 1,331,129 | 156,096 18 00 | 1,304,829 | 155,416 18 00.| 1,278,144 | 154,546
19 00 | 1,408,618 | 173,832 19 00 | 1,375,840 | 173,071 19 00 | 1,347,660 | 172,099
20 00 | 1,475,871 | 192,506 || 20 00 |.1,446,613 | 191,660 || 20 00 | 1,416,934 | 190,581
21 00 | 1,647,876 | 212,116 || 21 00 | 1,517,135 | 211,180 || 21 00 | 1,485 956 | 209,987
22 00 | 1,619,620 | 232,658 22 00 | 1,587,394 | 231,627 22 00 | 1,554,711 | 230,314
23 00 | 1,691,091 X 23 00 | 1,657,378 | 252,998 | 23 00 | 1,623,189 | 251,559
24 00 | 1,762,279 | 276,524 24 00 -| 1,727,073 | 275,288 24 00 | 1,691,377 | 273,717
25 00 -| 1,833,170 | 299,842 25 00 | 1,796,470 | 298,495 25 00 | 1,759,262 | 296,785
26 00 | 1,903,752 | 324,077 26 00 | 1,865,654 | 322,614 || 26 00. | 1,826,833 | 320,758
27 00 | 1,974,015 | 849,225 27 00 | 1,934,315 | 347,640 || 27 00 | 1,894,077 | 345,633
28 00 | 2,043,945 | 375,283 28 00 | 2,002,740 | 373,570 28 00 | 1,960,983 | 371,404
29 00 | 2,113,531 | 402,245 29 00 | 2,070,817 | 400,399 || 29 00 | 2,02,5 398, 063
30 00 | 2,182,762 | 430,107 30 00 | 2,138,536 | 428,123 30 00 | 2,093,731 | 425,619
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TasLe 5.—Coordinales for projection of maps (scale tvyvy)-
[From Smithsonian Geographical Tables.]
Meridio- Abscissas of developed parallel.
X nal dis-
mﬁl“élof t;xrlgx:gs Ordinates ofl 1doiavclopcd
parallel.| even |5 longi- (10’ longi-|15 longi-[20’ longi-|25' 1ongi-|30’ longi- paraliel.
degree | tude. tude. tude. tude. tude. tude.
parallels. .
© /| Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
0 00 |eereennnnn 2,922 | 5,844 | 8765 | 11.687 | 14.609 | 17.531 | tude 0 "o
10 5.804 | 2.922| 5.843| 8.765| 11.687 | 14.608 { 17.530 | inter-
20| 11.608 | 2.922| 5.843! 8765 | 11.686 | 14.608 | 17.530 | val.
30| 17.412| 2,922 5843 8.765 | 11.686 | 14.608 | 17.530
40| 23.216| 2.922| 5.843| 8764 | 11.68 | 14.608 | 17.529 ;
501 29.020 | 2.921 | 5.848( 8.764 | 11.686 | 14.607 | 17.528 ' Tnches. | Tnches.
5| 0.000]| o0
100 eeeeunenns 2,921 | 5.843| 8764 | 11.685 | 14.606 | 17.528 10 ©000 ,883
10 5.840 | 2,921 [ 5.842 8.763 | 11.684 | 14.606 | 17.527 15 -000 -000
20 | 11.608 | 2.921 | 5.842 | 8.763 | 11.684 | 14.604 | 17.525 20 000 | o0L
30| 17.412| 2.921| 5.841| 8.762 | 11.683 | 14.604 | 17.524 25 T000 | o1
40| 23.216| 2,920 b5.841| 8761 | 11.682 | 14.602 | 17.522 30 ‘000 | ool
50 | 29.020 | 2.920| 5.840| 8.761 | 11.681 | 14.601 | 17.521
2 00 oia...... 2,920 | 5840 | 8760 | 11.680 | 14.600 | 17.520 90 g0
10 5.804 | 2920 5.839| 8.759| 11.678 | 14.598 | 17.518
20! 11.608 | 2919 5.839| 8.768 | 11.677 | 14.596 | 17.516
30 17.412| 2919 5.838| 8.757 | 11.676 | 14.594 | 17.513
40| 23.216| 2.918 | 5.837| 8.756 | 11.674 | 14.592 | 17.611 51 0.000 | 0.000
504 20.020| 2.918! 5.836 | 875 | 11.673 | 14.591 | 17.509 ig 882 88(1’
3 00 [eeunannnnn 2.918 | 5836 | 8.753 | 11.671 | 14.580 | 17.507 20 .001 1+ .002
10 5.804 | 2.917| 5.835| 8,752 | 11.669 | 14.586 [ 17.504 2 -002 | .003
20| 11.608 | 2.917| 5.834 [ 8.750 | 11.667 | 14.584 | 17.501 30 -003 ) .004
30| 17.413| 2.916| 5.832 | 8.749 | 11.665 | 14.581 | 17.497
40| 23.217| 2.916| 5.831 | 8,747 | 11.663 | 14.578 [ 17.494
50| 20.021| 2.915| 5.830| 8.746| 11.661 | 14.576 | 17.491 40 50
400 einnn... 2,915 5.829 | 8.744 | 11.659 | 14.574 | 17.488 -
10 5.804 | 2,914 | 5.828| 8.742| 11.656 | 14.570 | 17.484 51 o0.000! 0.000
20| 116091 2913 | 5.827| 8.7d0 | 11.654 | 14.567 | 17.480 10 001 | .01
30| 17.413 { 2,913 5.825| 8738 | 11.651°| 14.564 | .17.476 % ‘ool | o002
40| 23.217| 2912} 5.824| 8.736| 11.648 | 14.560 | 17.473 2 002 | lo03”
50| 29,022 2.911| 5823 | 8734 11.646 | 14.557 | 17.468 2 ‘004 | S005
5 00 [eiin.... 2,011 | 5.822 [ 8732 11.643 | 14.554 | 17.465 %0 0031007
10 5.804 [ 2.910| 5.820| 8.730| 11.640 | 14.550 | 17.469
20| 11,609 | 2,909 | 5.818| 8.727 | 11.636 | 14.546 | 17.455 0 70
30| 17.414 | 2,908 | 5.817( 8.725 | 11.633 | 14.542 | 17.450
40| 23 2;3 2.908 | 5. 215 g. ;% ﬂ ggg 14. %3 17.445
50 1 29.0 2.907 | 5.813 . . 14.534 | 17.440
: 4 40 5| .0.000 | 0.000
6 00 |.......... 2.906 | 5.812| 8.718| 11.624 | 14.530 | - 17.435 10 .001 | .001
© 10 5.805 ( 2.905| 5.810| 8.715| 11.620 | 14.524 | 17.429 15 002 .002
20| 11.609 | 2.904 [ 5.808 | 8.712| 11.616 | 14.520 | 17.424 20 004 | . 004
30| 17.414| 2,903 | -5.806| 8.709| 11.612 | 14.515 | 17.418 25 -006 1 .006
40| 23.209 ] 2.902| 5.804| 8.706 | 11.608 | 14.510 | 17.413 30 -008 | .009-
50 | 20,024 | 2,901 5.802 8.703| 11.604 | 14.506 | 17.407 ! I
7 00 |eeeinaaen L 2,900 5.80| 8.701| 116011 14.500 | 17. 401 8 :
10 5.805 [ 2.899 | 5.798 | 8.697 | 11.596 | 14.496 | 17.395 |——— E—
201 11.610 | 2,898 | 5.796| 8.604 | 11.592 | 14.490 | 17.387 51 " 0.000 :
30 17.415| 2.897| 65.794| 8.600 | 11.587 | 14.484 | 17 381 10 .001
40| 23.220| 2.896| 5.791| 8.687 | 11.583 | 14.478 | 17.374 15 .003
50 | 29.025| 2.895| 5.789 | 8.684| 11.578 | 14.473° 17.308 gg .%?.
8 00 |eeeeennn. 2,804 | 5.787| 8.680 | 11.574 | 14.468 | 17.861 30 .010 .
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TasLe 5.—Coordinates for projection of maps (scale y35555) —Continued.

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.

. nal dis-
Lati- tances

tude of from .

parallel.| even (5 longi-|10’longi-15/1ongi-|20’longi-(25’ longi-(30’ longi-,
degree tude. tude. tude. tude. tude. tude.

parallels.

Ordinates of (lc\'ei()pccl
parallel.

o
~

Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
2.894 5.787 8.680 | 11.574 | 14.468 | 17.361 { tude 80 90
2. 892 5.784 8.677 | 11.569 | 14,461 | 17.353 | inter-

'2.891 5,782 8.673 | 11.564 | 14.455 | 17.346 | val.
2.890 5.779 8.669 | 11.559 | 14.448 | 17.338 )

2.888 5.771 8.666 | 11.554 | 14.442 | 17.331

2.887 | 5.775| 8.662| 11.549 | 14.436 | 17.324 | Inches. | Inches.
2.886 | 5.772| 8.658 | 11.544 | 14.430 | 17.817 13 0: 88? 001
2.885 | 5.769 | 8.654 | 11.539 | 14.424 { 17.808 15 003 | o003
2.883 | 5.767| 8.650| 11.533 | 14.416 | -17.300 20 005 | 005
2.882 5.764 8.646 | 11.528 | 14.410 | 17.291 25 007 008
- 2,881 | 5.761 | 8.642 | 11.522 | 14.402 | 17.283 30 0] 012
2.879 |- 5.758 | 8.637 | 11.516 | 14.396 | 17.275 i
2.878 | 5.755| 8.633 | 11.511 | 14.388 | 17.266 s 110
2.876 | 5.752 | 8.628| 11.504 | 14.380 | 17.257 :
2.875 | 5.749 | 8.62¢4 | 11.498 | 14.373 | 17.248
2.873 | 5.746| 8.619 | 11.492 | 14.366 | 17.239 5| 0.000! 0.000
2.872 | 5.743| 8.614 | 11.486 | 14.358 | 17.229 1 0oL | 00
2.870 | 5.740 | 8.610 | 11.480 | 14.850 | 17.220 15 003 | op4
2809 5.77( 8060 1.414| 1.340| won| N N6 o
2.807 | B.734| 8.600| 11.468 | 14.334 | 17.201 o ey .o
2.865 | -5.730 | 8.596 11.461 | 14.326 | 17.191 - 01
2.864 | 5.727 | 8.590 | 11.454 | 14.318 | 17.181
2.862 | 5.724 | 8.585 | 11.4d7 | 14.309 | 17.171 5
2.860 | 5.720( 8.580 | 11.440 | 14.300 | 17.161 12 30
2.858 5.717 8.575 | 11.434 | 14.292 | 17.150
2.857 | 5.713| 8570 | 11.426 | 14.282 | 17.139 5] 0.0001 0.000
2.855 | 5.709 { 8.564 | 11.419 | 14.274 | 17.128 10 0021 002
2.853 | 5.706 | 8.559.| 1l.412 | 14.264 | 17.117 15 004 | 004
2.851 | 5.702 | 8.553 | 11.404 | 14.256 | 17.107 20| .007 | .007
2.849 | 5.698 | 8.548 | 11.397 | 14.246 | 17.095 25 L0111 012
: 30 016 | 017
13 2.847 |- 5.695 | 8.542 | 11.390 | 14.237 | 17.084
2.846 | 5.691| 8.536 | 11.382 | 14.228 | 17.073
2.844 | 5.687 | 8.530| 11.374 | 14.218 | 17.061 14° 150
2.842 | 5.683| 8.524 |. 11.366 | 14.208 | 17.049
2.840 | 5.679 | 8.519| 11.358 | 14.198 | 17.038
2.838- 5.675 -8.513 | 11.350 | 14.188 | 17.026 5| 0.000 | 0.001
RE 10 .002 | 002
14 2.836 | 5.6711{ 8.507 | 11.842 | 14.178 | 17.014 25 .004 |, 005
2.834 | 5.667 | 8.500 | 11.334 | 14.168 | 17.001 20 008 | .009
2.831 | 5.663 | 8.494 | 11.326 | 14.157 | 16.988 | 25 L0120 013
2.829 | 5.658 [ 8.488 | 11.817 | 14.146 | 16.975 30 .018 | .019
2.827 | 5.654 | 8.481| 11.308 | 14.136 | 16.963
2.825 | 5.650 | 8.475 | 11.300 | 14.125 | 16.950 -
16
15 00 |........ ] 2,823 5,646 | 8.469 | 11.202 1 14114 | 16.937
10 5.808 | .2.821 | 5.641 | 8.462 | 11.282 | 14.103 | 16.924 -
20 | 11.616 | 2.818 | 5.637 | 8.455| 11.274 | 14.092 | 16.910 5| 0.001
30| 17.424 | 2.816| 5.632| 8.448 | 11.264 | 14,080 | 16.897 10 . 002
40 | 23.232 | 2.814 | 5.628 | 8,441 | 11.255 | 14.069 | 16.883 15 ~005
50 | 29.040 | 2.812 | 5.623.| -8.435 | 11.2d6 | 14.058 | 16.870 gg Agtl)i

$ 16,00 [........0 I 2.809 5.619 8.428 | 11.237 | 14.046 | 16.856 30 -.020




GANNETT.| GEOGRAPHIC TABLES AND FORMULAS. - 43

Tasre 5.—~Coordinates for projection of maps (scale 154555 )—Continued.

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.
nal dis-
Lati- | tances Ordinates of developed

tude of from arallel
parallel.| even |5 longi-10’longi-|15'longi-(20’ longi-|25’longi-{30’ longi- P .
degree | tude. tude. | tude. tude. tude. tude.
parallels.
© ' TInches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
16 00 [.ce...... 2.809 | 5.619 . 11.237 | 14.046 | 16.856 | tude | 0 170
10 5.809 | 2.807 | 5.614 | 8.421 | 11.228 | 14.034 | 16.841 | inter-
20| 11.617 | 2.804 | 5.609| 8.414 | 11.218 | 14.022 | 16.827 | val.
30| 17.426| 2.802| 5604 | 8,406 11.208 | 14.010 | 16.813
40| 23.234| 2800 5.599.| 8.399 | 11.199 | 13.998 | 16.798
50 | 29.043 | 2.797 { 5.595| 8.392| 11.189 | 13.986 | 16.784 1\ Inches. | Tnches.
: 51 0.001 | 0.001
17 00 |eamenn.... 2.795 | 5.590 | 8.385 | 11.180 | 13.974 | 16.769 10 002 | 002
10 5.809 | 2792 5.585| 8.377) 11.170 | 13.962 | 16.754 15 005 | .005
20| 11.618 | 2790 | 5,580 | 8.369 | 11.159- 13.949 | 16.739 20 ‘009 | J010
30 17,427 2.787 5.575 | "8.362 | 11.149 | 13.936 | 16.724 25 014 015
40 23.286| 2.785( 5570 8.354 | 11.139 | 13.924 | 16.709 30 020 o2l
50| 29.046 | 2.782| 5.564 | 8.347( 11.129 | 13.911 [ 16.693
18 00 |euun...... 2,780 |  5.559 | 8.339 | 11.119 | 13.898 [ 16.678 180 190
10 5810 | 2777 5.554 | 8.331| 11.108 | 13.885 | 16.662 .
20| 11.619| 2774 ] 5.549| 8.323| 11.097 | 13.872 | 16.646
30| 17.429 | 2.772| 5.543 | 8.315( 11.087 | 13.859 | 16.630 5| o0.0011 0001
40| 23.289| 2.769| 5.538 | 8.307 | 11.076 | 13.845 | 16.614 10 002 003
50 | .29.049 | 2.766 ] 5.533 | 8.299 | 11.065 | 13.832 | 16,598
8 15 ..006 006
19 00]oeen.... 2.764 | 5.527| 8.201| 1.054) 13.818 | 16.582 00 001 -he
10 5.810 [ 2761 | 5.522 | 8.282 | 11.043 | 13.804 | 16.565 30 02 024
20| 11.621| 2.758| 5.516 | 8.274 | 11.032 | 13.790 | 16.548
30| 17.431| 2.755| 5510 8.266| 11.021 | 13.776 | 16.531
40 | 23.242 | 2752 | 5.505| 8.257 | 11.009 | 13.762 | 16.514 o o
50 | 29.052 | 2.750 | 5.499 | 8,249 | 10.998 | 13.748 | 16.497 20 21°.
20 00{.......... 2.747 | 5.493 | 8.240 | 10.987 | 13.734 | 16.480
10 5811 2743 | 5.487 | 8.231| 10.975 | 13.719 | 16.462 5| 0.001] 0.001
#2920 | 11.622| 2.741| 5,482 | 8.222| 10.963 | 13.704 | 16.445 10 .003 [ .003
30| 17.433 | 2.738 | 5.476 | 8.213| 10.951 | 13.689 | 16.427 15 -006 | .006
40 | 23.244 | 2.735| 5.470 | 8.204| 10.939 | 13.674 | 16.409 200 ..oy .01l
50 | 29.055| 2.732! 5.464 | ‘8196 | 10.928 | 13.660 | 16.391 25 L0171 018
30 025 026
21 00 |.ceun..... 2.729 | 5.458 | 8.187 | 10.916 | 13.645 | 16.373
10 5.812 | 2.726| 5.452 | 8.177 | 10.903 | 13.629 | 16.355
20| 11.628 | 2.723) 5.445| 8168 | 10.891 | 13.614 | 16.336 220 230
30| 17.435| 2.720) 5.439| 8.159 ] 10.878 | 13.598 [ 16.318
40| 23.247 | 2.717] 5.433| 8.150 | 10.866 | 13.583 | 16.300
50 | 29.058 | 2714 | 5.427 | 8.141| 10.854 | 13.568 | 16.281 5[ 0.001}| 0.001
10 .003 | .003
22 00 |..:....... 2,710 | 5.421 | 8.131 | 10.842 | 13.552'| 16.262 15 .007 [ .007
10| |, 5.812| 2707| 5.414| 8122] 10.829 | 13.536 | 16.243. 20 012 | .012
20 | "11.625| 27704 | 5.408 | 8.112| 10.816 [ 13.520 | 16.223 25 L018 [ 019
30| 17.437| 2701 | 5.400| 8.102| 10.802 | 13.503 | 16.204 30 027 | .028
40| 23.250 | T 2.697 | 5.895| 8.092 | 10.790 | 13.487 | 16.184 :
50 | 29,062 | 2.694| 5.388| 8.083| 10.777 | 13.471 | 16.165 -
24
23 00 {..een..... 2.691 [ 5.382| 8073 10.764 | 13.456 [ 16.145
10 5.813 | 2.6881 5.375| 8.063| 10.750 | 13.438 | 16.125
20| 11,626 | 2.684 ) 5.368| 8.053| 10.737 | 13.421 | 16.105 5] 0.001
30| 17.439 | 2.681| 5.362| 8.042| 10.723 | 13.404 | 16.085 10 .003
40| 23.262 | 2.677| 5.355| 8.032| 10.710 | 13.387 | 16.064 15 .007
50 | 29.066| 2.674| 5.348| 8.022| 10.696 | 13.371| 16.045 22 .013
e - 2 . 020
24 00 [.eeennnnn. 2.671 | 6,841 8.012| 10.683 | 13.354 | 16.024 30 .028
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TasLe 5.~ Coordinates for projection of maps (scale t35555)—Continued.

[From Smithsonian Geographical Tables.]

-

[BULL. 214.

' Meridio- Abscissas of developed parallel.

X nal dis- ' - A
tuI::lag;lc-)f t‘f"lf:sﬁs Ordinates of developed
parallel.| even |5 longi- [10’ longi-{15’ longi-|20’ longi-{25’ longi-(30 longi- parallel.

degree | tude. tude. tude. tude. tude. tude. ’
parallels. .
© 7 | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches Longi-
24 00 |.......... 2.671 | 5.341 | 8.012 | 10.683 | 13.354 | 16.024 | tude | o, 250

10 5.814 | 2,667 | ©5.33¢| 8002 10.669 | 13.336 | 16.003 | inter-

20| 11628 | 2.664 | 5.327 | 7.991| 10.655 | 13.319 | 15.982 | val

80| 17.442| 2.660 | 5.320] 7.981 | 10.641| 13.301 | 16.961

40| 23.256 | 2.657 | 5.313| 7.970 | 10.627 | 13.284 | 15.940

50 29,069 2. 653 5. 306 7.960 | 10.613 | 13.266 | 15.919 /| Inches. | Inches.

. 5( 0.001 | 0.001
25 00 |.......... 2.650 | 5.299 | 7.949 | 10.599 | 13.249 | 15.898 10 .003 | .003

10 5.815| 2.646| 5.292| 7.938| 10.584 | 13.231 | 15.877 15 .007 | .007

20 | 11.629 | 2.642 | 5.285 | 7.927) 10.570 | 13.212 | 15.854 20 013 | .013

30 | 17.444 | 2.639| 5.278| 7.916 | 10.555 [ 13.194 | 15.833 25 020 .020

40 | 23.259 | 2.635| 5.270 | 7.905| 10.540 | 13.176 | 15.811 30 .028 | .029

50 | 29.074 | 2.631| 5.263| 7.894 | 10.526 | 13.157 | 15.788

26 00 [......... 2.628 | 5.256 | 7.883 | 10.511 | 13.139 | 15.767 260 970

10 5.816 | 2.624 | 5.248 | 7.872| 10.496 | 13.120 | 15.744

20 | 11.631| 2.620 | 5.240 | 7.861 | 10.481 | 13.101 | 15.721

30| 17.446 | 2.616 | 5.233 | 7.849 | 10.466 | 13.082 | 15.698 51 o0.001!| 0.001

40| 23.262 | 2.613( 5.225| 7.838| 10.451 [ 13.063 | 15.676 19 003 | 003

50 | 29.077 | 2.609 | 5218 | 7.827| 10.436 | 13.045 | 15.654 15 008 | 008

2700 foven.. 2.605 | 5210 7.816| 10.421( 13.06 | .63 | 2| B3 -0

10 5.816 | 2.601 | 5.203 | 7.804 { 10.405 | 13.006 | 15.608 30 ‘030 | o031

20| 11.633 | 2597 | 5.195| 7.792| 10.390 | 12.987 | 15.584 : :

30 | 17.449 | 2.593 | 5.187 | 7.780 | 10.874 | 12.967 | 15.560

40| 23.265-] 2.589 | 5.179 | 7.768 | 10.358 | 12.947 | 15.537 o o

50 | 29.082 | 2.586( 5.171| 7.757 | 10.342 | 12.928 | 15.514 28 29

28 00 |.......... 2.582 | 5.163 | 7.745| 10.827 | 12.909 | 15.490

10 5.817 | 2.578 | 5.155 | 7.733 ] 10.311 | 12.889 | 15.466 51 .0.001 | 0.Q01

20| 11.634 | 2.574 | 5.147 | 7.721| 10.204 | 12.868 | 15.442 10 004 | .004

30| 17.451 | 2.570 | '5.139 | 7.709.| 10.278 | 12.848 | 15.418 15 008 .008

© 40| 28.268 |- 2.566 | 5.131 | 7.697-| 10.262 | 12.828 | 15.394 20 014 | 014

50 | 29.086 | 2.562| 5.123| 7.6851 10.246 | 12.808 | 15.369 25 022 | .028

30 032 | .032
29 00 f.......... 2.568 | 5.115| 7.673| 10.230 | 12.788 |, 15.345 B

10 5.818 | 2.553 | 5.107 | 7.660 | 10.213 | 12.767 | 15.320 S

20| 11.636 | 2.549 | 5.098 | 7.648 | 10.197 | 12.746 | 15.29 300 310

30| 17.454| 2.545| 5.090 | 7.635| 10.180| 12.725 | 15.270 .

40| 23.272 | 2.541| 5.082| 7.622| 10.163 |- 12.704'| 15.245 -

50| 29.090 | 2.537 | 5.073| 7.610 | 10.146 | 12.683 | 15.220 51 o0.001| 0.00

3000 |-ee,..... 2.533 | 5.065| 7.508| 10130 | 12:662] 15105 | 10| 004t -0%¢
10 5.819 | 2.528° 5.056 7 985 10.113 | 12.641 | 15.169 2 015 015
i) pa) pew) com) wer me) B om) )

. 2.520 . 039 . 5 .1 : -
R AT Ehs| 20a| 78| 10061 | 12577 | 15.002 30| .033) .034
50 | 20,094 | 2,511 5.022| 7.533| 10.044 | 12.535 | 15.066
; , sz

31 00 |.......... 2507 5. 520 | 10.027 ] 12.534 | 15.040 -8

10 5.820 | 2.502 | o ggg 3 507 | 10.009 | 12.512°1 15.014

20 11.640 | 2.498 | 4.996 7.494 9.992 | 12.490 | 14.987 51 0.001

30| 17.460 | 2.493 | 49871 7.480 | 9,974 12.467 | 14.960 10 004

40 23.280 2.489 4.978 7.467 9.956 | 12,445 { 14,934 15 .009

50| 20100 | 2.485| 4.960 | 7.45d | 9.938 | 12:423 | 14.908 2 &i :

82 00 |.eoaeneen 2.480 | 4.960 | 7.441| 9.921 | 12.401 | 14.881 30 034
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TasLe 5.—Coordinates for projection of Mmaps (scale 15355y)—Continued.

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.
nal dis-
Lati- tances
tude of | from
parallel.| even |5 longi- |10/ longi-(16’longi-|20’ longi-[25’ longi-|30’1ongi-
degree | tude. tude. tude. tude. tude. tude.
parallels.

Ordinates of developed
parallel.

o 7 Inches. | Inches. | Inches. | Tnches. | Inches. | Inches. | Inches, | Tongi-
82 00 [eeuennn.n. 2.480 | 4.960 | 7.441 | 9.921 | 12.401 | 14.881 | tude | 4o 330
10 5.821 [ 2.476 4,951 7.427 9.903 | 12.379 | 14.854 | inter- .
20 11. 642 2,471 4. 942 7.413 0.884 | 12.355 | 14.827 | val.
30, 17. 462 2.467 4.933 7.400 9.866 | 12.333 [ 14.800
40 23,283 2.462 4.924 7.386 9.843 ; 12.310 | 14.772

50 29,104 2,458 4,915 7.873 9.830 | 12.288 | 14.745 '5 I%clbeosl. ](1)10/:) cls.

33 00 |.cccon.... 2.463 4. 906 7.359 9.812 | 12.265{ 14.717 10 . 004 . 004
10 5.822 2.448 4. 896 7.346 9.793 | 12.241 | 14.689 15 . 004 . 009
20 11,643 2.444 4.887 7.331 9.774 | 12.218 | 14.661 20 .016 .016
30 17.465 2.439 4.878 7.316 9,765 | 12.194 | 14.633 25 024 . 024
40 23.287 2.434 4. 868 7.302 9.736 | 12.171 | 14.605 30 034 .035
50 29,109 2,429 4, 859 7.288 9.718 | 12.147 | 14.576

34 00 |oen.nn... 2,425 | 4.850 | 7.274 | 9.699 | 12.124 | 14.549 | 340 350
10 775/823°| 2420 | 4.840 | 7T.260 | 9.680 | 12.100 | 14.520

20 11. 645 2.415 4.830 7.246 9.661 | 12.076 | 14.491

30| 17.468) 2410 | 4821 | 7.231| 0.642| 12,052 | 14.d62 51 o0.001! o000

40| 23991 2.406| 4811 7.217| 9.622| 12.028| 14 434 | 000 o008

50| 20113 2.401| 482! 7.203| 9.604] 12,004 | 14.405 0041004

15] 000 | 009

35 00 [cuee...... 2306 | 4.792| 7.188] 9.58¢| 11.980 | 14.376 R ooy 06
<7107 hi8047| 20301 | 4i7e2| 7074 | 9.565 | 11,956 | 14,347 Bl oy

20 11.647 2. 386 4.773 7.189 9.545 | 11.932 [ 14.318

30 17,471 2,381 4.763 7.144 9.626 | 11.907 [ 14.288
40 23,294 2.3877 4.753 7.130 9.606 | 11.883 [ 14.259

60 | 20,118 | - 2.8372] 4.743| 7.115| 9.486 | 11.858 | 14.230 36° 37°
36 00 [.een...... 2,367 | 4.733 | 7.099 | 9.466 | 11.883 | 14.200
10| 6624 2.362| 4.723| 7.085 | 9.446 | 11.808 | 14.170 5 0.001| 0.001
20 | 11,649 | 2.357| 4.713| 7.070| 9.426| 11.783 | 14.139 10 004 | 004
30 | 17.473 | 2.851| 4.703 | 7.055| 9.406 | 11.757 | 14.109 15 009 | .009
40| 23297 | 2.346| 4.693 | 7.039| 9.386 | 11.732 | 14.078 20 015 | .06
501 29.122| 2.841| 4.683 | 7.024| 9.366| 11.707 | 14.048 25 025 | .026
30 .0367 . .037
37 00 |.eunn.... 2.336 | 4.673| 7.009| 9.345| 11.682 | 14.018
10| 58267 2.331 | 4.662| 6.994| 90.325| 11.656 | 13.987 :
20| 11651 | 2.326| 4.652| 6.978| 9.304 | 11.630 | 13.956 . ~3g0 390

30 17,477 2.321 4,642 6. 963 9.284 | 11.605 | 18.925
40 23.302 2.316 4.631 6.947 9,263 | 11.579 | 13.80%4 -

50 | 29,198 | 2311 | 4.621| 06982 9.242 | 11.563 | 13.864 51 o.00t| 0001
38 00 |eeenn.... 2,305 | 4.611| 6.916] 9.222| 1527 | 13.832 0 ol o0
10 |7775827°| 2.300 | 40600 | 6,900 | 9.200 | 11.501 | 13.801 A I -
20| 11-653 | 2.295| 4.500 | 6.884| 9.179 | 11.474 | 13.769 Bl ol o
30| 17.480 | 2200 | 4.579] 6.869 | 9.158 | 1L.448 | 13.737 A IS A e
0| 23306 2,984 | 4568 | 6.953 | 9,137 | 11.421| 13.705 :
50'| 20,133 | 2.279| 4558 | 6.837 | 9.116| 11.395 | 13.673
L]
39 00 |ceenn..... 2.2714 | 4.548 | 6.821] 9.095| 11.869 | 13.642 40
10 |775828° 2268 | 4537 | 6.805| 9,073 | 11.342 | 13.610
20| 11,655 | 2.263| 4.526| 6.789| 9.052| 11.315| 13.577 59 0.001
30| 17.483| 2258 | 4.516| 6.773| 9,030 | 11.288 | 13.545 0] .004
40| 23310 | 2.252| 4.504 | 6.756| 97008 | 11.261 | 13.513 15| 009
50| 20.138| 2247 | 4.493| 6.740 | 8.987 | 11.234 | 13.480 20( .07

25 .
40 00 [.......... 2,241 4.483 6,724 8.965 | 11.207 [ 13.448 30 .038
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[BULL. 214,

TaBLE 5.—Coordinates for pro jedtion of maps (écale T73070) —Continued.
y proy ¢ '€ 1730070

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.
Lati nal dis-, .
ati- tances : o ,
tade of | from . Ordnmteilgtfuc}ﬁveloped
parallel.| even |5 longi- |10’ longi-l15’longi-20’ longi-|25” longi-|30’ longi- pe :
degree | tude. tude. tude. tude. tude. tude.
parallels.
© /| Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
40 00 |.......... 2.241 | 4.483| 6.7 2965 | 11.207 | 13.448 | tude [ 0 410
10 5.820 | 2.236| 4.472) 6.707 | - 8.943 | 11.179 | 13.415| inter-
20| 11.657 | 2,230 | 4.461 | 6.691 | 8921 11.152 | 13.382( val
30 | 17.486 | 2.225| 4.450 | 6.674 | 8.899 | 11.124 | 13.349 | _ _
40 23.314 2.219 4.439 6.658 8,877 11.097 13.3:6
o 50| 29148 [ 2,214 | 4.428| 6.641| £.855 | 11.069 | 13.283 | Inches. | Inches.
51 0.001| 0.001
41 00 |. 2.208 | 4.4171 6.625| 8.834 ) 11.042| 13.250 10 004 | 004
10 2,203 | 4.406 | 6.608 | 8.811 [ 11.014 | 13.217 15 .009 | .009
20 2.197 | 4.39%4 | 6.591 | 8.788 | 10.985 | 13.183 20 017 | 017
30 2.192 | 4.383| 6.575 | 8.766 | 10.958 | 13.149 25 026 | .026
40 2.186 | 4.372 | 6.558 | 8.744 [ 10,920 | 13.115 30 .038 | 038
50 2.180 | 4.360 | 6.541 | 8.721 | 10.901 | 13.081 |____
42 00 |uon....... 2175 | 4.349 | 6.524 | 8.698 | 10.873 | 15.048 420 430
10 5.831 | 2.169 | 4.338 | 6.507 | 8.676 | 10.844 | 13.013
20| 11661 | 2.163| 4.326| 6.490 | 8.653 | 10.816 | 12.979 |
80 | 17492 | 2157 4.315| 6.472 | 8.630 | 10.787 | 12.945 51 o0.001! 0,001
40| 23.323 | 2.152| 4.303| 6.465 | 8.607 | 10.759 | 12.910 10 004 | ood
50 29.154 2,146 4.292 6.438 8.584 | 10.730 | 12.876 15 .010 .010
! 20 .017 .017
43 03 |e......... 2,140 | 4.281 | 6.421 | 8.561 | 10.702 | 12.842 %5 026 | o7
10 5.832 | 2135 | 4.269 | 6.403 | 8.538 | 10.672 | 12.807 30 038 | o038
20| 11.663 | 2.129 | 4.257 | 6.38 | 8.514 | 10.643 | 12.772
30| 17.495| 2.123 | . 4.246 | 6.368 | =.491 | 10.614 | 12.737 | T
40 | 23.827 | 2.117 | 4.234 | 6.351 | 8.468 | 10.585 | 12.701 440 450
50 29,159 2,111 4,222 6.333 8.444 10. 556 12. 667
44 00 |-eun...... 2,105 | 4.210 | 6.316 | 8.421| 10.526 | 12.631
10 |775833 20099 | 40199 | 5298 | 8397 | 0496 | 120896 | o O00r| %00
20 [ 11.666 | 2.093 | 4.187 | 6.280 | 8.373 | 10.467 | 12.560 3 o0 | Co0
30 17498 | 2.087 | 4.175| 6.262 | 8.350 | 10.437 | 12.524 % o7 | o
40| 23.331| 2081 | 4.163 | 6.244| 8326 | 10.407 | 12.489 » 07 | Loz
50 | 29:164 | 2.076 | 4.151 | 6.227 | 8,802 | 10.378 | 12.453 b 038 | 038 .
45 00 |.......... 2.070 | 4.139 | 6.209 | 8.278 | 10.348 | 12.417 | ——
10 5834 | 2.064 | 4.127| 6.191| 8.25¢ | 10.317 | 12.381 160 470
20 | 11.668 | 2.057 | 4,115 6.172| 8.230 | 10.288 | 12.345
30| 17.501 | 2.051| 4.103| 6.154| 8.206 | 10.257 | 12.308 .
40| 23.335| 2.045| 4.091| 6.136| 8181 | 10.226 | 12.272 L
50| 29169 | 2.089| 4.079| 6.118| 8157 | 10.197 | 12286 | .5} 0001 0.001
46 00 |.eun...... 2,083 | 4.067 | 6.100 | 8.133 | 10.166 | 12.199 ) .0101 .010
10| 583 | 2.027| 4.054| 6.081| 8108 10.136 | 12.163 20| .o7h o .017
20| 11670 | 2.021| 4.042| 6.063| 8.084| 10.104 | 12.125 2 2027 | .027
30| 17.504 | 2.015] 4.030 | 6.044 | 8.059 | 10.074 | 12.089 30 038 ] .038
40 | 23.339 | 2.009] 4.017| 6.026| 8.034| 10.043 | 12.052
50| 29.174| 2.003 | 4.005| 6.008| 8.010 | 10.013 | 12.015 5o
47 00 |eeun...... 1.996 | 3.992 5.980| 7.985( 9.981 | 11.978
10 5,836 | 1.990 | 3.980 | 5.970 | 7.960 | 9.951 | 11.941
20 1L.672| 1.984 | 3.968| 5.951| 7.935 | 9.919 | 11.903 5| 0.001
30 [ 17.508 | 1.978! 3.955| 5.933| 7.910| 9.888| 11.866 10 . 004
40| 23.34a| 1971 | 3.943| 5.914| 7.8%% 9 857 | 11.828 15 .010
50| 29.180| 1.965| 3.930| 5.895| 7.860| 9.826| 11.791 %g ‘3%2;
48 00 |eeenn.... 1.950 | 3.917 | 5.876| 7.835| 9.794 | 11.752 30 .038
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TABLE 5.— Coordinates for projection of maps (scale 15%55)—Continued.

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.
L nal dis-
ati- tances P ;
tude of | from Ordmateg I%fl ]tgveloped
parallel.[ even |5 longi-{10’longi-|15’ longi- 120’ longi-[25’ longi- (30’ longi-| 13 .
degree | tude. tude. | tude. tude. tude. tude.
parallels.
o Inches. Inches Inches. | Inches. | Inches. | Inches. | Inches. | Longi- »
48 959 [ 3.917 | 5.876| 7.835| 9.794 | 11.752 | tude | Lo 40
1 952 3.905 5. 857 7.810 9.762 | 11.714 | inter-
1.946 | 3.892| 5.838| 7.784| 9.730 | 11.677 | val.
1.940 | 3.879| 5.819| 7.759| 9.699 [ 11.638
1.933 [ 3.867 | 5.800 | 7.733| 9.667 | 11.600
1.927 | 3.854| 5.781| 7.708| 9.635 | 11.562 | Inches. | Inches.
49 1.921{ 3.841| 5.762| 7.682| 9.603 | 11.523 13 0;881 Oj 8&
1.914 | 3.828| 5.743 | 7.067) 9.571| 11.485 15 00| Lot
1.908 | 3.815| 5.723| 7.631| 9.539 | 1L446 20 o7l o
1.901 |- 3.803| 5.704 | 7.605| 9.507 [ 11.408 2 1026 026
1.895 | 3.790 | 5.684 | 7.579 | 9.474 | 11.369 30 038 | .038
1.888 | 3.777 | 5.665 | 7.553 | 9.442| 11.330
50 00 |..een..... 1.882 | 3.764| 5.646 | 7.527 | 9.409 | 11.291 500 510
10 5,839 1.875| 3.750 | 5.626 | 7.501 | 9.376 | 11.251
20| 1.678| 1.869| 3.737| 5.606 | 7.475| 9.344| 1L.212
- 30| 17517 | 1.862 | 3.724| 5.587 | 7.449 | 9.811 [ 11.173 :
40 [ 23.356 | 1.856 | 3.711 | .5.567| 7.422| 9.278 | -11.134 5 0.001) 0.001
50 | 20.194| 1.849 | 3.698| 5.547 | 7.396| 9.245 | 11.094 10 -004 | .004
15 .009 | .009
51 00 [oenenn.... 1.842 | 8.685 | 5.528| 7.370| 9.212 | 11.055 20 .07 017
10| 580 1.8%6| 3.672| 5507 | 7.343| 9.179| 11.015 2 026 .026
©20| 1680 | 1.829| 3.658 | 5.488 | 7.317| 9.146| 10.975 | 30 038 .037
30 17,520 1.823-| 3.645 5.468 7.290 9.113 | 10.936
40 23:360 | 1.816 | 3.632( 5448 7.264 | 9.080 | 10.895
50| 29.200 | 1.809 | 3.618 | 5.428| 7.237 | 9.046 | 10.855 520 580
52 00 {eernnn.n.. 1.803 | 3.605| 65.408 | 7.210| 9.013| 10.816
10 5.841 | 1.796 | 3.592| 5.388 (. 7.184 | 8.980 | 10.775 51 °0.001 | 0.001
20| 11.682 | 1.780 | 3.578 | 5.867 | 7.156 [ 8.946 | 10.734 10 004 004
30| 17.523| 1.782) 3.565| 5.347| 7.130| 8.912| 10.694 15 009 009
40| 23.364 | 1.776| 3.551| 5.327| 7,103 | 8.878 | 10.654 20 017 [ .16
50 29,204 .. 1.769 | 3.538 |. 5.307 | 7.076 | 8.844 | 10.613 25 .026 026
- 30 037 [ .037
53 00 |-eceen.... 1.762 | 3.524 | 5.287 | 7.049| 8.811 10.573 -
10 5.8421 1.755| 3.511| 5.266| 7.022| 8.777 | 10.532
20 | 11.684 | 1.748 | 3.497  5.246 | 6.994 | 8.742 | 10.491 540 650
30| 17526 | 1.742 | 3.483 | 5.225| 6.967 | 8.708 | 10.450
40 | 23.368 1.735] 3.470| 5.2056| 6.940 | 8.674| 10.409
50 | 29.210 | 1.728 | 3.456 | 5.184 | 6.912 | 8.640 | 10.368 5| 0.001| 0.001
10 004 | .004
54 00 |.oeon.... 1721 | 3.442| 5.164 | 6.885| 8.606 | 10.327 15 009 | .009
10 5.843 | 1.714 | 3.429 | 5143 6.857| 8.572| 10.286 20 L016 | 016
20| 11.686 | 1.707 | 3.415( 5.122] 6.830 | 8.537 | 10.244 2 025 | .025
30 17.529 | 1.700 | 3.401 | 5.101 | 6.802 | 8.502 ] 10.202 30 .036 [ .036
40 28.372| 1.694| 3.387 | 5.080| G6.774 | 8.468 1 10.161
50 | 29.214 | 1.687( 3.373| 5.060{ 6.746 | 8.433 | 10.120 oo
6
55 00 [-evreennns 1.680 | 3.359 | 5.039| 6.719| 8.398 | 10.078
10 5.844 | '1.673 | 8.345| 5018 6.691 | 8.364 | 10.036
20| 11.688 | 1.666| 3.831°| 4.997| 6.663| 8.828| 9.994 5| 0.001
301 17.532| 1.659 | 3.317 | 4.976 | 6.635 | 8.294 | 9.952 10 .004
40| 23.376| 1.652| 3.303] 4.955| 6.607 | 8.258| 9,910 15 . 009
50 | 29.220 | 1.645| 3.280 | 4.934| 6.579 | 8.224| 9.868 gg '(%
) L0
56 00 |.eeennn... 1.638 | 3.275| 4.918| 6.551| 8.188| 9.826 30 .036
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[BULL. 214.

TaBLE 5.— Coordinates for projection of maps (scale Tn%ﬁ).—-(]ontinued.

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.
L nal dis-
ati- tances
tude of from Ordinate;r%fl l«.'iee]ave]oped
parallel.| even |5 longi-(10’longi-(15’longi-|20’1ongi-|25’longi-[30’longi- b .
degree tude. tude. tude. tude. tude. tude.
parallels. -
© 7| Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
66 00 [oeevreno.n 1638 8.275 | 4.913| 6.551 | 8188 | 9.826 | tude | 4o 570
10 5.845 | 1.631 | 3.261| 4,892 | 6.522| 8.153| 9.784 | inter-
20 | 11.690 | 1.624 | 8.247| 4.870| 6.494 | 8118 | 9.741 | val.
301 17.535 | 1.616| 3.233 | 4.849 | 6.466| 8082 | 9.698
401 23.380 | 1.609 | 3.219| 4.8281 6.437| 8.046 9.656
50 | 29.224 | 1.602 | 3.204 | 4.807 | 6.409)| 8.011| 9.613 + | Inches. | Tnches.
57 00 l.......... 1.595 | 3.190.[ 4.785| 6.380| 7.976| 9.571 18 Oj %i 0] 831
10 5. 846 1.588 | 3.176 | 4.764 6.352 | 7.940 | 9.527 15 -009 .009
20| 11.692| 1.581| 3.162| 4.742| 6.323| 7.904| 9.485 2 016 | 016
30 | 17537 | 1.574 | 8.147 | 4.721| 6.294 | 7.868 | 9.442 2% 025 | lood
40| 23.383 | 1.566| 3.133| 4.699 | 6.266| 7.832| 9.308 30 ‘036 | 035
B0 | 29.229 | 1.559 | 3.119| 4.678| 6.237| 7.796| 9.356
58 00 |..oeee.o.. 1.552 | 3.104 4 656 | 6.208| 7.760 | 9.313 580 590
10 5.847 | 1.545]| 3.090 | 4.534 | 6.179 | 7.724| 9.269
20 | 11.694 | 1.538| 3.075 | 4.613| '6.150 | 7.688| 922
30| 17.540 | 1.580 [ 3.061 | 4.591| 6.122| 7.252) 9.182 51 o001 0.001
40| 23.387 | 1.523| 3.046 | 4.569 | 6.092| 7.616| 9.139 16 004 | 004
50 | 29.234 | 1.516 | 3.032| 4.547| 6.063 | 7.579 | 9.095 1 "009 008
59 60 |..en.o.... 1.509 | 3.017| 4.526| 6.034| 7.548| 9.052 I A B
10 5.848 | 1.501 | 3.003| ‘4.504.| 6.005| 7.506 | 9.008 30 034 | 034
20| 11.695 | 1.494 | 2,988 | 4.482| 5.976 | 7.470 | 8.963 : :
30| 17.543 | 1.487 | '2.973 | 4.460| 5.946 | 7.433 ) 8.920
40| 23.391| 1.479| 2.959 | 4.438| 5.917| 7.396| 8.876 609 610
50 | 20.238 | 1.472 | . 2.944 | 4.416 | 5.888 | 7.360 | 8.831 :
60 00 |.......... 1.465 | 2.929 | 4.394| 5.858 | 7.323| 6.788
10 5849 | 1.457 | 2.914 | 4.372| 5.820| 7.28 | 8.743 5| 0.001] 0.001
20| 11.697 | 1.450 | 2.900 | 4.349 | 5.799 | 7.249 | 8.699 10 -004 1 .004
80 | 17.546 | 1.442| 2.885| 4.327| 5.770 7 212 | 8.654 15 -008 | .00
40 53 394 1435 g 870 { 4. gos 5740 | 7.175 | 8.610 gg '8%2 gg
50 9.243 |  1.428 85 A4.283| 5710 7.138 | 8.566 - A
6L 00 |oeuren.... 1.320 | 2.840 | 4.261| 5.681 | 7.101| 8.521
10 5.830 | 1.313| 2.825| 4.238| 5.651| 7.064 | 8.476 o o
20 | 11.699 | 1.405( 2.810| 4.216| 5.62L ] 7.026| 8.431 62 63
30 |. 17.549 | 1.398 | 2.795| 4.193| 5.591| 6.988| 8.386
40 | 23.398| 1.390 | 2.781| 4.171| 5.561| 6.952| 8.342
50 | 29.248 | 1.383 | 2.766| 4.148 | 5.531| 6.914| 8.297 5| 0.001| o 833
10 004 [ .00
62 00 |.euoen.... 1.375| 2751 | 4.126| 5.501 | 6.877| 8.252 15 .008 | .008
10 5.850 ( 1.368 | 2.736 | 4.103 | 5.471| 6.839| 8.207 20 014 | 014
20 11701 | 1.360| 2.720| 4.081 | 5.441| 6.801| 8.161 25 022 | .022
30| 17.551 | 1.353 | 2.705| 4.058 | 5.410 | 6.763 | 8.116 30 032 | .031
40 | 23.402 1 345 | 2.690 | 4.035| 5.380| 6.726| 8.071
50| 29.252 | 1.388) 2.675| 4.013) 75350 | 6.688| 8.026 oo
68 00 [..eno.... 1.330 | 2,660 | 3.990| 5.320| 6.650| 7.980
10 5, 851 1.322 2,645 3.967 5.200 6.612 7.934
AR AR I
: . -807 . - 921 . 22 y : .
§8 0% 1300 | 256| %59 o108 | 6.498| 7.797 15 .008
50 | 20.256 | 1.202| 2.584| 3.876| 5.168) 6.460 | 7.751 20 .013
) 25 .021
64 00 |.......... 1.284| 2.569 | 3.853 | 5.137 | 6.422| 7.706 30 1030
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TaBLE 5.— Coordinates for projection of maps (scale 15545yy)—Continued.

[¥From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.
. nal dis-
Lati- tances .
tadeof | from ‘ Ordmatei I%fl ﬁﬁveloped
parallel.| even |5 longi- 10/ longi-{15’ longi-|20’ longi-|25/ 1ongi- 30’ longi- p .
degree | tude. tude. tude. tude. tude. tude.
parallels.
o Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
64 00| eeennn... 1.284 | 2560 | 3.853 | 5.137 | 6.422| 7.706 | tude 640 650
10 5.852 | 1.277| 2.553| 3.830| 5.106| 6.383| -7.660 | inter-
20| 11.704 | 1.269| 2.538| 3.807| 5.076| 6.345| 7.614| val.
30| 17.556 | 1.261| 2.523| 3.784| 5.045| 6.307 | 7.568
40 | 23.408 | 1.25d | 2.507 | 3.761| 5.014| 6.268| 7.522
50 | 29.260 | L.246| 2.492| 3.738| 4.984| 6.230| 7.476 | Inches. | Inches.
5 1| 0.001
65 00 |-eeen....- 12381 2477| 3.715| 4.953| 6.192] 7.430 10 003 ,833
10 5,853 | 1.231| 2.461| 3.692| 4.922| 6.153| 7.384 15 ‘008|007
20| 11.706 | 1.223| 2.446| 3.668 | 4.801| 6.114| 7.337 20 “013 013
30 17.558 | L.215| 2.430 | 3.645| 4.860| 6.075| 7.290 2% ‘021 | . 020
40| 23.411| 1,207 | 2.415| 3.622| 4.829| 6.037| 7.244 30 1030 029
50 | 20.264 | 1.200 | 2.399 | 3.599| 4.798 | 5.998| 7.198
66 00 |.eeune... 1192 | 2.384| 8.575| 4.767| 5.959 [ 7.151 660 70
10 5.854 | 1.184 | 2.368 | 3.552| 4.736| 5.920| 7.104
20| "11.707 | 1176 | -2.352| 3.529| 4.705| 5.881| 7.057
30| 17.561] 1.168| 2.337 | 3.505| 4.673| 5.842| 7.010 51 o0.001 ! o.g01
40 | 23.414 | 1.161| 2.321| 3.482| 4.642| 5.803 | 6.963 10 003 003
50 | 29.268 | 1.153 | 2.305| 3.458 | 4.611| 5.764| 6.916 :
15 . 007 007
67700 [-nes.. L5 | 2200 | 8435 | 4580 57| cseo| 2| U3 .02
10 5854 | 1,137 | 2.274 | 3.411| 4.548 | 5.685| 6.822 3 “020 038
20| 11709 | 1,129 2.258 | 3.388 | 4.517| 5.646| 6.775
30| 17:563| 1.121| 2.243 | 3.364| 4.485| B5.607| 6.728
40 | 23.418 | 1.113| 2.227 | 3.340 | 4.454 | 5.567 | 6.680 o >
50 | 29.272 | 1.106 |, 2.211| 3.317| 4.422| 5.528| 6.634 68 69
68 00 {.ceo...... 1.098 | 2195 | 3.293| 4.391| 5.489| 6.586
10 5.855 | 1.090 | 2.180 | 3.269 | 4.359 | 5.449 | 6.539 51 0.001 | 0.001
20| 11.710| 1.082| 2164 3.246| 4.328| 54101 6.491 10 -003 003
30| 17.565 | 1.074| 2148 | 3.222| 4.296| 5.370 | 6.443 15 -007 006
40| 23.420] 1.066| 2.132| 3 1&7)3 4 263 5 332 6.396 gg '3}% 8}%
2.1 174 | 4.2 5. .
50| 29.276 | 1.058 16| 3 3 5.29 6.349 » R ne
69 00 |..u...... 1.050 | 2,100 | 3.151 | 4.201| '5.251| 6.801
10 5856 | 1.042| 2.084 | 38.127| 4.169| 5.211| 6.253
20| 11:712] 1.034| 2.068| 3.103| 4.137| 5171 | 6.205 700 710
30| 17567 | 1.026| 2.052| 3.079| 4.105| 5.131| 6.157
40| 23.423| 1.018| 2.037| 3.055| 4.073| 5.092| 6.110
50 | 29.279 | 1,010 2.021| 3.031| 4.041| 5.052| 6.062 5| 0.001 [+ 0.001
. 10 .003 | .003
70 00 |.eurnn...- 1.002{ 2.005] 3.007| 4.009| 5.012| 6.014 15 .006 | .006
10 5. 856 994 | 1.989 | 2.983 | 3.977 | 4.972| 5.966 20 .01 | .010
20| 11.713 986 | 1.972| 2,959 | 3.945| 4.931| 5.917 2 .017 | .016
30 | 17.570 978 | 1.956 | 2.935| 3.913| 4.801] 5.869 30 024 | .024
40| 23.426 | -.970| 1.940| 2.911 |~ 3.881 | 4.851 | 5.821
50 | 20.282 962 | 1.924 | 2.886 | 8.848]| 4.811| 5.773 -
7100 |ieeeen..n. 954 | 1.908| 2.862| B3.816| 4.771| 5.725
10 5. 857 .046 | 1.892| 2.838| 3.784| 4.730{ 5.676
20| 11714 938 | 1.876| 2.814) 3.752| 4.690 | 5.628 51 0.001
30 | 17.672 930 | 1.860| 2.790| 3.720( 4.650| 5.579 10 .003
40| 23.429 922 | 1.844| 2.765( 3.687| 4.609| 5.531 15 .006
50 | 29.286 914 | 1.828| 2.741| 3.655| 4.569| b5.483 gg .g%g
H) .
72 00 |.euann.... | L906 | L.811| 2.717| 3.623| 4.529| 5.434 30 .023

Bull. 214—03——+4
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TaBrLe 5.— Coordinates for projection qf maps (scale -rnlm)—(}ontinued,.

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel. R
L I}al dis-
ati- ances . :
tude of | from . i Ordmate:rgfl c;iaveloped
parallel.| even |5 longi-(10’longi-|15’longi-|20’ longi-|26’longi-|30’ longi- p .
degree | tude. |- tude. | tude. tude. 1 tude. tude.
parallels. . .
° /| Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
72 00 j.......... . 906 1.811 2.717 3.623 4.529 5.434 | tude 790 730
10 5.858 |- .898 1.795 2.693 3.590 4.488 5.386 | inter-.| )
20 11.716 . 889 1.779 2.668 3.5568 4.447 6.336 1 val.
30 17.573 .881 1.763 2.644 3.525 4.407 5. 288
40 23. 431 .873 1.746 2. 620 3.493 4,366 5.239° 7
50 | 29.280 | .865| 1.730 | 2.595| 3.460| 4.325| 5.190 o | Inches. | Inches.
73 00 {.......... .857 1.714 | - 2.571 3.428 4.285 5.141 _13 0: gg% oggé
0] 5858 849 | 1.697 | 2.546 | 3.305| 4.244| 5.002 5 006 | 005
20| 1.717 841 ] 1.681| 2.522| 3.362! 4.203| 5.044 2 010 010
30 17.575 832 1. 665 2.497 3.330 4.162 4.994 25 016 015
40 | 23.434 824 | 1.648 (. 2.473 | 3.207| 4121 4.94 30 023 021
50 29.292 816 1.632 2.448 3.264 4.081 4. 897
74 00 f.......... 808 1.616 2,424 3.232 4.040 4,847
10 5.859 800 1.599 2.399 3.199 3.999 4,798
20 11.718 791 1.583 2.374 3.160 3.957 4.748
30 17.577 783 1. 566 2.350 3.133 3.916 4.699 74° 75°
| 40 23,436 775 1.550 2.325 3.100 3.875 4. 650
50 297295 767 1.534 2.300 3.067 3.834 4.601
75 00 |ceeesnn... 759 | 15171 2.276| 3.034| 3.793 | 4.552 ]‘8 0 38% 0 38%
10 5. 860 750 | 1.501 2,251 3.002 3.752 4,502 15 005 005
2 | 11.719 742 | 1.484 | 2.226 | 2.965 | S8.711 | 4.453 % 009 | 009
30 17.578 734 1.468 2.201 2,935 3. 669 4.403 25 014 013
40 | 23.438 726 | 1450 | 2.177| 2:902| 3.628| 4.354 30 020 019
50 29.298 717 1.435 2.152 2.870 3.587 4.304
76 00 |..ae...... 709 1.418 2.127 2.836 3. 546 4. 255
10 5. 860 701 1.402 2.102 2.803 3.504 4.205
20 11.720 692 1.385 2.078 2.770 3.463 4.155
30 17. 580 684 1.368 2.063 2,737 3.421 4.105 76° 77°
40 23. 440 676 1.352 2,028 2.704 3.380 4,056
50 29.300 668 1.335 2.003 2.671 3.339 4.006
7T 00 feenian.. 659 | 1.319] 1.978| 2.638| 3.207| 3.956 13 0 883 0 883
10 5. 860 651 1.302 1.953 2. 604 3. 256 3.907 15 005 004
20| 1721 643 | 1.285° 1.928| 2,571 | 3.214 | 3.85 2 008 | 007
30 17,582 634 1.269 1.903 2.538 3.172 3. 806 25 013 012
40| 23.442 626 | 1.252 | 1.8781 2.504| 3.131| 3.767 30 08 | 17
50 29. 302 618 1.235 1.853 2.471 3.089 3.706
78 00 f...nne.... . 609 1.219 | ' 1.828 |- 2.438 3.047 3.656
10 5. 861 . 601 1.202 | 1.803 2.404 3.005 | © 3.606
20 11.722 593 1.185 1.778 2,371 2.964 3. 556
30 17.583 .84 1.169 1.758 2.338 | - 2.922 3.506 78° 79°
40 23. 444 .576 1.152 1.728 2,304 2. 880 3.456 . .
59 29. 304 . 568 1.136 1.703 | 2.270 2.838 3. 406
79 00 |.. 559 | 1119 1678 | 2937 | 2.797| 3.35 0| %0 | %00
10 551 | 1.102| 1653 | 2.204 | 2.755| 3.305 15 ‘004 | o004
20 .542 1.085 1.628 2,170 2.713 3.2565 20 007 006
30 .534 1.068 1. 602 2.136 2,671 3.205 251 .011 010
40 526 | 1052 1.577| 2.103| 2.629| 3.15 30 016 | 014
50 .517 1.035 1.552 2.070 2.587 3.104 )
80 00 [.......... - 509 1.018 | . 1.527 2.036 2.545 3.054
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TaBLE 6.— Coordinates for projection of maps (scale gxizy)-

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.
. nal dis-
mInJc‘ll(?n;f t}trré,%(;s ’ Ordinates of developed
parallel.| . even |5 longi-|10’longi-{15’longi-{20’ longi-125' 1ongi-(30’ longi-| * parallel.
degree | tude. tude. tude. tude. tude. tude.
parallels. .
o | TInches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. L011§i-
0 00 [.ceenannn. 5.764 | 11.529 | 17.293 | 23.058 | 28,822 | 34.686 | tude 0 10
inter-
10 11. 451 5.764 | 11.528 | 17.293 | 23.057 | 28.821 | 34.585 | val.
20 22.901 5.764 | 11.528 | 17.292 | 23.056 | 28.821 | 34.585
30 34.852- 5.764 | 11.528 | 17.292 | 23.056 | 28,820 | 34.583
40 45. 803 5,764 | 11.528 | 17.291 | 23.055 | 28.819 | 34,583 ’ Inch. TInch.
50 57,254 6.764 | 11.527 | 17.291 | 23.054 |- 28.818 | 34.582 5 0.000 | 0.000
1 .000 .000
1 00 68.704 5.764 | 11.527 | 17.291 | 23.054 ; 28.818 | 34.581 ]g . 000 . 001
20 000 001

10| 1451 | 5.763 | 11526 | 17.289 | 23.052 | 28.816 | 34.579 5| ool oo
20 | 22901 | 5.763 | 10.525 | 17.288 | 23.050 | 28.813 | 34.576 30| ooo| 003
30 | 34352 | 5.762 | 11.524 | 17.287 | 23.049 | 28.811 | 34.573

40| 45803 | 5.762 | 11.524 | 17.285 | 23.047 | 28.809 | 34.571
50| 57.254 | 5.761 | 11.523 | 17.284 | 23.045| 28.807 | 34.568

2 00 68,704 5.761 | 11.522 [ 17.283 | 23.044 | 28.805 | 34.565

20 3°
10 11.451 5.760 | 11.520 | 17.281 | 23.041 | 28.801 ; 34.561
20 22. 902 5.759 | 11.519 | 17.278 | 23.038 | 28.797 | 34.556
30 34,353 5,759 | 11.517 | 17.276 | 23.035 | 28.794 | 34.552 5 0.000 | 0.000
40 45. 804 5,768 | 11.616 | 17.274 | 23.032 | 28.790 | 34.548 10 "00L | 001
50 67,264 5,757 | 11.514 [ 17.272 | 23.029 | 28,786 | 34.543 15 001 .002
. 002 . 00z
3 00 68.705 5.756 | 11.513 [ 17.270 | 23.026 | 28.783 | 34.539 %g X 834 . %g
10 11.451 5.756 | 11.511 [ 17.267 | 23.022 | 28.778 | 34.533 %0 005 008
20 22.902 5.764 | 11.509 [ 17.264 | 23.018 | 28.773 | 384.527
30 34.353 5,753 | 11.507 [ 17.260 | 23.014 | 28,767 | 34.520
40 45. 804 5.762 | 11.505 [ 17.257 | 23.010 | 28.762 | 34.514
50 57.265 | 5.751 | 11.503 | 17.254 | 23.006 | 28,757 | 34.508 o 50
i 4 5
4 00 68.706 | 5.750 | 11.501 | 17.251 23.002 | 28.752 | 34.502
10 11.451 5.749 | 11.498 | 17,247 | 22.996 | 28.746 | 34.49 5 0.000 | 0.000
20 22.903 5,748 | 11.496 | 17.243 | 22.991 | 28,739 | 34.487 10 .001 .001
30 34. 354 5.746 | 11.493 | 17.240 | 22.986 | 28,733 | 34.479 15 003 003
40 45. 805 5.745 | 11.490 | 17.236 | 22,981 | 28.726 | 34.471 20 005 - 006
50 57,256 5,744 | 11.488 | 17.232 | 22.976 | 28.720 | 34.463 25 007 009

5 00 68.708 | 5.743 | 11.485 | 17.228 | 22,970 | 28.713 | 34.456

10 11.452 5.741 | 11.482 | 17.223 | 22.964 | 28.706 | 34.446
20 22.903 65.739 | 11.479 | 17.218 | 22.958 | 28.697 | 34.436

30 34,855 5.738 1 11.476 | 17.213 | 22.951 | 28.689 | 34.427
40 45, 806 5.736 | 11.472 | 17.209 | 22.945 | 28.681 | 34.417 6°, 7°
50 57.258 5.785 | 11.469 | 17.204 | 22.938 | 28.673 | 34.408

6 00 68.710 5.733 | 11.466 | 17.199 | 22.932 | 28.665 | 34.398 | 5 0.000 | 0.000
10 | 11.452 5.731 | 11.462 { 17.193 | 22.924 | 28.656 | 34.387 ig % 88%
20 22,904 6.729 | 11.458 | 17.188 | 22.917 |.28.646 | 84.875 20 .007 .008
30 34. 356 5.727 | 11.4556 | 17.182 | 22.910 | 28.637 | 34.364 25 011 1013
40 46. 808 5.726 | 11.451 | 17.177 | 22.902 | 28.628 | 34.853 30 .016 .018
50 57.260 5.724 | 11.447 | 17.171 | 22.894 | 28.618 | 34.342

7 00 68.712 5722 | 11.443 | 17.165 | 22.887 | 28.609 | 34.330
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GEOGRAPHIC TABLES AND FORMULAS.

[From Smithsonian Geographical Tables.]

[BULL. 214.

Meridio- Abscissas of developed parallel.
. nal dis-
Lati- | tances : Ordinates of developed
tude of | from e arallel
parallel.] even |5 longi-[10’longi-|15'longi-|20’ longi-|25’ longi-[30’ longi- P .
degree | tude. tude, | .tude. tude. tude. tude.
parallels,
o | Inches. | Inches. | Inches. | Inches.| Inches.| Inches.| Inches. | Longi-
700) ETIZ| 5722 | 1L443 | 17.165| 22887 | 28609 34.380 | tude | o g
inter-
10 11452 | 5.720 | 11.439 | 17.159 | 22.878 | 28.508 | 34.317 | val.
20 | 22.905 | 5.7174 11.435 | 17.152 | 22.860 | 28.587 | 34.304
30| 34358 | 5.715| 11.430 | 17.146 | 22.861 | 28.576 | 34.291
40| 45810 | 5713 | 11.426 | 17.139 | 22.852 | 28.565 | 34.278 | Inch. | Inch.
50 | 57.262 | 5.711| 11422 | 17.132 | 22,843 | 28.554 | 34.265 5| 00001 000l
o .o02| .
8 00| 68.715| 5.700| 11.417 | 17.126 | 22.834°| 28.543 | 34.252 0 ael oz
20 . .
10| 11453 | 5.706 | 11.412 | 17.119 | 22.825 | 28.531 | 84.287 00 8- .00
20| 22.906| 5.704| 11.407 | 17.111 | 22.815 | 28.519 | 34.222 30 ol oo
30| 34359 5.701 | 11.408 | 17.104 | 22.805 | 28.507 | 34.208 _
40| 45.812 5.699 | 11.398 | 17.096 | 22.795 | 28.494 | 34.193
50| 57.265| 5.696| 11.393 | 17.089 | 22.786 | 28.482 | 34.178
9 00| 68.718| 5.694| 11.388 | 17.082 | 22.776 | 28.470 | 34.163
90 o]
10| 11.454| 5.691 | 11.382 | 17.073 | 22.764 | 28.456 | 34.147 10
20| 22,907 | 5.688 | 11,377 | 17.065 | 22.754 | 28.442 | 34.130 :
30| 33361 | 5.686| 11.371 | 17.0571 22.742 | 28.428 | 34.114 51 o.001 ! o001
40| 45,814 | 5.683 | 11.366 | 17.049 | 22.732 | 28.415 | 34.097 ol Co) oo
60| 57.268 | 5.680 | 11.360 | 17.040 | 22720 | 28.401 | 34.081 AR A B
0 00| 68.722f 5.677| 11855 | 17.032 | 22.710 | 28.387 | 34.064 | 20| o0}, -0l
10| 11.454| 5.674| 11.349 | 17.023 | 22.698 | 28.372 | 34.046 00 .02 .02
20| 22909 | 5.671 | 11.343 | 17.014 | 22685 | 28.357 | 34.028
30| 34263 | 5.668| 11.337 | 17.005 | 22.673 | 28.342 | 34.010
40| 45.817 | 5.665 | 11.331 | 16.996 | 22.661 | 28.327 | 33.992
50| 57.272 | 5662 | 11.824 | 16,987 | 22.649 | 28.311 | 33.973
o tel
11 00| 68.726| 5.650 | 11.318 | 16.978 | 22.637 | 26.296 | 33.955 1 12
10| 11455 5.656| 11.312 | 16.968 | 22.624 | 28.280 [ 33.935 51 6001 o001
20| 22.910 | 5.652| 11.305 | 16.958 | 22.610 | 28.263 | 33.915 ol %) o.0e
30| 34365 5649 11.298 | 16.948 | 22.597 | 28.246 | 33.895 19 P I
10| 45.820 | 5.646 | 11.292 | 16.938 | 22.584 | 28.230 | 33.875 I A B
50 | 57.275 | 5.642 | 11.285 | 16,928 | 22.570 | 28.213 | 33.836 A A
12 00| 68.730) 5.639| 11.278 | 16.918 | 22.557 | 28.196 | 33.835 30 .08y .03
10| 11456 | 5.636] 11.271 | 16.907 | 22.542 | 28.178 | 83.814
20| 22:912| 5.632| 11.264 | 16.806| 22.528 | 28.160 | 33.792
30| 34367] 5.628| 11.257 | 16.885 | 22.514 | 28.142 | 33.770
40| o828 | .65 L0 | 16874 | 22499 | 2124 | 32749 130 140
50 | 57.279 | 5.621| 11.242 | 16.8647| 22.485 | 28.106 | 33.727 :
13 00| 68.735| 5.618| 11.235 | 16.853 | 22.470 | 28.088 | 33.706 51 o0.000| 0000
10| 11.457 | 5.614 | 11.227 | 16.841 | 22.455 | 28.069 | 33.682 A A Bt
20| 22913 | 5.610| 11.220 | 16,829 | 22,430 | 28.049 | 33.659 Bl sy -0
30| 34.370| 5.606| 11.212 | 16.818 | 22.424 | 28.030 | 33.635 £ I
40 | 45.827 | 5.602 | 11204 | 16:806 | 22.408 | 28.010 |  33.612 | . 20| o2t 0%
50 | 57:284| 5.598 | 11.196 | 16.794 | 22.392 | 27.991 | 33.589 : .
14 00| 68.740 | - 5.504 | 11.188 | 16.783 | 22.877 | 27.971 | 83.565
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TasLe 6.—Coordinates for projection of maps (scale gxivy)—Continued.

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.
nal dis- -
Lati- tances .
tade of | from ] Ordmute; gfl ﬁ;}avel'oped
parallel.| even |5’ longi-|10’longi-(15’longi-|20’longi- 25’1ongi-|30’ longi- p '
degree tude. tude. tude, tude. tude. tude.
parallels.
o Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
14 00 68. 740 5.694 | 11.188 | 16.783 [ 22.877 | 27.971 | 33.565 [ tude 140 150
R ) inter-
1 11.458 5.590 ! 11.180 | 16.770 | 22.360 | 27.950 | 33.540 | val.
20 22,915 5.686 | 11.172 | 16.758 | 22.344 | 27.930 | 33.515
30 3;. 373 5. ggg 11. lg ]g. ;45 22,327 | 27. ggg 33.490
40 45. 830 5. 11. 1. 16.733 | 22.310 | 27. 33.465 ’ ]
50| 57.988 | 5.578 | 11,147 | 16,720 | 22.204 | 27,867 | 33.440 g | Tchas. | Tnchcs.
15 00| 68.746| 5.569 | 11.138 | 16.708 | 22.277 | 27.846 | 33.415 %2 j%é 883
10| 11.459 | 5.565 | 11.130 | 16.694 | 22.259 | 27.824 | 33.389 ég : 8;? 185(7;
20 | 22917 | 5.560 | 11121 | 16.681 | 22.241 | 27.802 | 33.362 30 035 | 038
30 34.376 5,606 | 11.112 | 16.667 | 22.223 [ 27.779 | 83.335
40 |. 45.834 65.5601 | 11.103 | 16.654 | 22.206 | 27.757 | 33.308
50 57.293 5,547 | 11.094 | 16.641 | 22.188 | 27.735 [ 33.282
16 00 68,762 5,542 | 11.085 | 16.628 | 22,170 | 27.713 | 33.255 o 170
— 16¢ A
10 11. 460 5.638 | 11.076 | 16.613 | 22.151 | 27.689 ( 33.227
20 22,919 6.533 | 11.066 | 16.599 | 22,132 | 27.665 | 33.198
30 | 84.379 | 5.528 | 11.057 | 16.585 | 22.113 | 27.642 | 33.170 50 o0.001| 0.001
40 | 45.838 | 5.524 | 11.047 | 16.571 | 22.094 | 27.618 | 33.142 10 004 | 005
50 | 567.208 | 5.519 | 11.038 | 16.556 | 22.075 | 27.594 | 33.113 15 ‘010 Con
20 .01 .019
17 00| 68.768 | 65.514 | 11.028 | 16.542 | 22.056 | 27.571 | 33.085 | - 25 823 1020
10 11. 461 5,509-| 11.018° 16.527 | 22,036 | 27.546 | 33.055 80 -040 <042
20 22.921 5,504 [ 11.008 [ 16.512 | 22.016 | 27.521 | 33.025
30 34,382 65.499 | 10.998 | 16.497 | 21.996 | 27.495| 32.994
40 45,843 5.494 | 10.988 | 16.482 [ 21.976 [ 27.470 | 32.964
50 67,304 5,489 | 10.978 [ 16.467 | 21.956 | 27.445 | 32.934 ” g
. 1. 1
18 00 68. 764 5.484 | 10.968 | 16.452 | 21.936 | 27.420 | 32.904
10 11.462° | 5.479 | 10.957 | 16.436 | 21.915| 27.394 | 32.872 5 0.001 | 0.00L
20 22,924 5.473 1 10.947 | 16.420 | 21:894 | 27.367 | 32.840 10 .005 . 005
30 34, 386 5.408 { 10.936 | 16.404 | 21.872 | 27.341 | 32.809 15 .01l .012
40 45, 848 5,463 [ 10.926 | 16.889. 21.852 | 27.315 | 382.777 20 .020 .021
50 57.310 5,458 | 10.9156 | 16.373| 21.830 [ 27.283 [ 32.746 25 081 032
30 44 4
19 00 68.771 5.452 | 10.905 { 16.357 | 21.809 | 27.262 | 32,714 0 046
10 11.463 5.447 | 10.893 | 16.340 | 21.787 | 27.234 | 32.680
20 22,926 5.441 | 10.882 | 16.324 [ 21.765 [ 27.206 { 32.0647
30 34.390 5.436 | 10,871 | 16.307 | 21.742 | 27.178 | 32.0614
40 45, 853 5,430 | 10.860 | 16.290 | 21,720 ( 27.150 | 32.580 20° 21°
50 57.316 5.424 | 10.849 | 16.274 | 21.698 | 27.123 | 382.547
20 00| 68.779 | 5.419 | 10.838 | 16.257 | 21.676 | 27.095 | 32.513 5| 0.001| 0.001
1 . 005 . 006
10 11. 464 5.413 | 10.826 | 16.239 | 21.652 | 27.065 | 32.478 1?, . 3‘1)2 .013
20 22.929 5.407 1 10.814 | 16.222 | 21.629 | 27.036 | 32.443 20 .022 L0022
. 30 34.394 5.401 | 10.803 | 16.204 | 21.605 | 27.007 | 32.408 25 034 035
40 45. 858 5.396 | 10.791 | 16.187 } 21.582 | 26.978 | 32.373 30 . 049 .061

50 57,822 5.390 | 10.779 [ 16.169 | 21.558 | 26.948 | 32.338
21 00 68.787 5.384 | 10.768 | 16.151 | 21.535 | 26.919 | 32.303 | |
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TABLE 6.—Coordinates for projection of maps (.zcale 3359 )—Continued.

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.
L nal dis- 3 -
ati- tances s
. Ordinates of developed
tnde of | from I SO A i B parallel.
parallel.| even |5 longi- |10’ longi-|15’longi-{20’ longi- (25 longi-(30" longi-
degree tude. tude. tude. tude. tude. tude.
parallels.
o ¢ | Inches. | Inches. | Tnches. | Inches. | Inches. | Inches. | Inches.” Longi-
21 00| 68.787 | 5.384 | 10.768 | 16.151 | 21.535 | 26.919 | 32.303 ,tutde 210 200
[ — inter-
10| 11.466 | 5.378 | 10.755 | 16.133 | 21.511 | 26.889 | 32.266 | Vel
20| 22,932 | 5.8372| 10.743 | 16.115 | 21.486 | 26.858 | 32.230
30 | 34.397 | 5.366 | 10.731 | 16.097 | 21.462 | 26.828 | 32.193
40 | 45.863 | 5.350 | 10.719 | 16.078 | 21.438 | 26.797 | 82.156 ¢ | Inches. | Inches.
50 | 57.329 | 5.353 | 10.707 | 16.060 | 21.413 | 26.767 | 32.120 5 001 | 0.001
10 006 | .006
22 00| 68.795| 5.347| 10.694 | 16.042 | 21.389 | 26.736 | 32.083 15 .013 | .013
20 .022 | .023
10| 11467 | 5.341] 10.682 | 16.022 | 21.363 | 26.704 | 32.045 25 '835 -ggg
20| 22.934 | 5.334 | 10.669 | 16.003 | 21.338 | 26.672 | 32.006 30 2051 | .
30| 24.401 | 5.328 | 10.656 | 15.984 | 21.312 | 26.641 | 31.969
40| . 45.868 | 5.322 | 10.643 | 15.965 | 21.287 | 26.609 [ 31.930
50 | 57.836 | 5.815| 10.631 | 15.946 | 21.261 |- 26.577 | 31.892
23 00{ 68.803 | 5.309| 10.618 | 15.927 | 21.236 | 26.545 | 31.853
. 23° 240
10 | 11.469 | 5.302 | 10.604 | 15,907 | 21.209 [ 26.511 | 381.813
20 | 22,937 | 5.296 | 10.591 | 15.887 | 21.182 | 26.478 | 31.774 51 o0.001 0.002
30 | 34.406 | 5.289 | 10.578 | 15,867 | 21.156 | 26.445 | 31.733 10 006 | .006
40| 45.874 | 5.282 | 10.565 | 15.847 | 21.129 | 26.412 | 31.694 | 35 014|014
50 | 57.343 | 5.276 | 10.551 | 15.827 | 21.102 | 26.378 | 31.654 2 ‘024 | 025
24 00| 68.812 | 5209 10.538 | 15.807 | 21.076 | 26.345 | 31614 | 9| . oo -0%3
10| 11.470 | 5.263 | 10.526 | 15,789 | 21.052 | 26.315 | 81.577
20 | 22,940 | 5.256 | 10.512 | -15.767 | 21.028 | 26.279 | 31.535
30 | 84.410 | 5.249 | 10.498 | 15.746 | 20.995 | 26.244 | 31.493
40 | 45.880 | 5,242 | 10.483 | 15.725 | 20.967 | 26.209 | 81.450
50 | 57.350 | 5.285| 10.469°| 15.704 | 20.938 | 26.173 | 31.408
(o] {¢]
25 00| 68.821| 5.227| 10.455 | 15.682 | 20.910 | 26.137 | 31.365 » %
10| 1n472| 5.220) 10,441 | 15.661 | 20.881 | 26.101| 31.322 13 0 88(23 0;383
20 | 22,943 | 5.213 | 10.426 | 15.639 | 20.852 [ 26.065 | 31.279 15 od | 015
30! 34.415 1 5.206 | 10.412 | 15.618 | 20.824 | 26.029 | 31.235 20 ‘026 | C026
40-| 45.886 ' 5.199 | 10.397 [ 15.596 | 20.795 | 25.993 | 31.192 s 040 041
50 | 57.358 | 5.191 | 10.383 | 15.575 | 20.766 | 25.958 | 31.149 :
30 058 | .059
26 00| "68.830 | 5.184| 10.369 | 15.553 | 20.737 | 25.922 | 31.106
10| 11473} 5.177| 10.354 | 15.531 | 20.708 | 25.884 | 31.061
20 | 22.946 | 5169 | 10.839 | 15.508 | 20.678 | 25.847 | 31.017
30| 84.419, 5.162| 10.324 | 15.486 | 20.648 | -25.810 | 30.972 - -
40| 45802 | 5.154 | 10.309 | 15.463 | 20.618 | 25.772 | 30.927 27° 28°
50 | 57.365 1 5.147 | 10.294 | 15.441 | 20.588 | 25.735 | 30.882
5[ -0.002 | 0.002
27 00| 68.838| 5.140| 10.279 | 15.419 | 20.558 | 25.698 | 30.838 10 007 | .007
— 15 015 | .016
10 [ 11.475 | 5.182 | 10.264 | 15.396 | 20.528 | 25.659 | 80.791 20 027 1 .028
20 | 22,930 | 5.124 | 10.248 | 15.373 | 20.497 | 25.621 | 30.745 25 042 .043
30 34.424 |* 5.116 { 10.233 | 15.349 | 20.466 | 25.582 | 30.699 30 - 061 . 063
40 | 45.899 | 5.109 | 10.218 | 15.326 | 20.435 | 25.544 | 80.653
60 | 57.374 | 5.101 | 10.202 | 15,303 | 20.404 | 25.505 | 30.607
28 00| 68.849 | 5.093| 10.187 | 15.280 | 20.374 | 25.467 | 30.560
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Meridio- Abscissas of developed parallel. .
. nal dis-
Lati- tances : .
tndeof | from . . Ordmntc)sl r?zfl 1(13‘ eloped
parallel.{ even |5 longi- |10’ longi-{15’ longi-|20’ longi-|25' longi-{30’ longi-| - p :
degree | tude. tude. tude. tude. tnde. tude.
parallels,
o ! Inches. Tnchcs.l Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
28 00| 68849 3 |.710.187 | 15.280 | 20.374 | 25.467 | 30.560 ‘tutde 250 290
. inter-
10 1L476|. 5.085 | 10.171 | 15.256 | 20.342 | 25.427 | 30.513 | wal.
20| 22.953| 5.077 | 10,155 | 15.232 | 20.310 | 25.387 | 30.465
30 | 34.430 | 5.000 | 10,139 | 15.208 | 20.278 | 25.347 | 30.417
40| 45.906 | 5.061 | 10.123 | 15.185 | 20.246 |- 25.308 | 30.369 | ¢ | Fuches. | Inches.
50 | 57.883 | 5.054 | 10,107 | 15.161 | 20.214 | 25.268 | 30.321 517000 | "0 002
- 10 007 | .007
29 00| 68.859 | 5.046| 10,001 | 15.137 | 20.182 | 25.228 | 30.274 B o6l o
2] .02 .02
10| 11478 | 5.087 | 10.075 | 15.112 | 20.150 | 25.187 | 30.224 %| 043 : 042
20 | 22.957 | 5.029 | 10.058 | 15.087 ) 20.117 | 25.146 | 30.175 00 Tos3| et
30 | 84.435 | 5.021| 10,042 | 16.063 | 20.084 | 25.105| 30.126
40| 45.913 | 5.013! 10,025 | 15.038 | 20.051 | 25.064 | 30.076
50 | 57.891| 5.004 | 10.009 | 15.013 | 20.018 | 25.022 | 30.027
30 00| 68.870 | .4.996| 9.993 | 14.989 | 19.985| 24.981 | 29.978
200 o
10| 11.480 | 4.988| 9.976 | 14.963 | 19.951 | 24.939 | 29.927 30 3
20| 22.960 | 4.979 | 9.959 | 14.938 | 19.917 | 24.896 | 29.876
30 | 84.440 | 4.971 | 9.942 | 14.912 | 19.883 | 24.854 | 20.825 5| o.co2 | 0.002
40 | 45.920 | 4.962 1 9.925 | 14.887 | 19.849 1 24812 | 20,774 10 oo | 0502
50 | 57.400 | 4.954 | 9.908 | 14.862 | 19.815 | 24.769 | 29.723 1 ol om
81 00| 68.880 | 4.945| 9.891| 14.836 | 19.782 | 24.727 | 20.672 32 832 -ggg
10| 11482 | 4.937 [ 9.873 | 14.810 | 19.747 | 24683 | 29.620 30 .065| 007
20 | 22.964 | 4.998| 9.856 | 14.784 | 19.712 | .24.640 | 29.568
30 | 34.446 | 4.919| 9,338 | 14.758 | 19.677 | .24.596 | 29.515
40 | 45.927 | 4.910 | 9.821 | 14.731 | 19.642 | 24.552 | 29.463
50 | 57.409 | 4.902 | 9.804 | 14.705 | 19.607 | 24.500 | 29.411
N )0 L
32 00| €8.891 | 4.893| 9.786| 14.679 | 19.572 | 24.465 | 29.358 8 3
10 11484 | 4.884 | 9.768 | 14.652 | 19.536 | 24.420 | 29.305 51 o.002| o.002
20 | 22967 | 4.875| 0.750 | 14.625 | 19.500  24.876 | 20.25k 10 -z | 0002
30 | 34.461 ) 4.566 | 0.732 | 14.598 | 19.465 | 24.831 | 29.197 b R LAt
40| 45934 | 4.857| 9714 | 14.572 ] 19,429 | 24.286 | 29.143 ol Cur| o
50 | 57.418 | 4.848 | 9.696 | 14.545 | 10.893 | 24.241 | 29.089 i s A 1
3000 ] 68.902| 4.839| 9.679 | 14.518| 19.357 | 24.196 | 29.036 30 .068) 069
10| 11.485| 4.830 | 9.660 | 14.45 | 19.320 | 24.150 | 28.980
20| 22971 | 4.821| 9642 | 14.462 | 19.283 | 24.104 | 28925
30 | 34.456 | 4.812| 9.623 | 14.435 | 19.246 | 24.058 | 28.870 7
40| 45.942 | 4.802| 9.605| 14.407 | 19.210 | 24.012 | 28.814 340 350
B0 | 57.427 . 4.793 | 9.586 | 14.379 | 19.173| 23.966 | 28.759
34 00| 68.913| 4.784 | 9.568| 14.852 | 19.136 | 23.920 | 28.704 51 o0.002] o.00
10| 11.487| 4.774| 9.549 | 14.323] 19.008 | 23.872 | 28.647 H I
20 | 22.975| 4.765 | 9.530 | 14.205 | 19.060 [ 23.825 | 28.590 | ol o
301 34462 | 4755 | 9.511 | 14.267 | 19.022 | 23.778 | 28.533 by el
40| 45.949 | 4746 | 9.492 | 14.238 | 18.984 | 23.730 | 28,476 A Y -3 I
50 | 57437 4.737| 9478 | 14.210| 18.946 | 23.683 | 28.420| o).
35 00) 68.924| 4.727| 90.454] 14.181) 18.908 | 23.636 | 28.363
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TaBLE 6.—Coordinates for projection of maps' (scale 53t5y)—Continued.

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.
nal dis- ' .
Lati- tances i oped |
tude of | from _ . ) Ordma%egr(;flg?ve]opcd
parallel.| even |5 longi-(10’longi-{15'longi-|20’ longi-25’ longi-|30’ longi- .
degree tude. tude. tude. tude. tude. tude.
parallels. -
© 4 | TInches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
35 00 68.924 4.727 9.454 | 14.181 | 18.908 | 23.636 | 28.363 .tutde 350 360
. inter-
10 11.489 4.717 9.435 | 14.152 | 18.870 | 28.587 | 28.305| val.
20 22,978 4.708 9.415 | 14,123 | 18.831 | 23.539 | 28.246
30 34.468 4.698 9.396 | 14.094 | 18.792 | 23.490 | 28.188 )
40 45. 957 4.688 9.877 | 14.065 | 18.753 | 23.442 | 28.130 ’ TInches. | Inches.
50 H7.446 | . 4.679 9,357 | 14.036 | 18.714 | 23.393 | 28.072 b 0.002 | 0.002
10 .008 .008
36 00 68.935 4,669 9.838 | 14.007 | 18.676 | 23.845 | 28.014 15 018 018
20 .031 .032
10| 11.491| 4.659 | 9.318| 13.977 | 18.636 | 23.295 | 27.954 25 ‘049 | .050
20 22.983 4,649 9.298 | 13.947 | 18.596 | 23.245 | 27.8%4 30 .07L 072
30 34.474 4.639 9.278 | 13.917 | 18.556 | 23.195 | 27.835
40 45. 965 4.629 9.258 | 13.887 | 18.517 | 23.146 | 27.775
50 57.457 4.619 9.238 | 13.858 | 18.477 | 23.096 | 27.715
87 00! - 68.948 4,609 9.219 | 13.828 | 18.437 | 23.046 | 27.656 a0 20
7
10 11.493 4.599 9.198 | 13.797 | 18.396 | 22.995 | 27.594
20- 22.986 4.589 9.178 { 13.767 | 18.356 | 22.944 | 27.533
30 34.480 4,579 9.157 | 13.736 | 18.315 | 22.8%4 | 27.472 5 0.002 | 0.002
40 | 46.973 | 4.568 | 9.137( 13.706 | 18.274 | 22.843 | 27.411 10 008 008
50 | 57.466 | 4.558 | 9.117 | 13.675 | 18.234 | 22.792 | 27.850 15 018 018
. 0 .032 .033
38 00| 68.959 | 4.548 | 9,096 | 13.645. 18.193 | 22.741°| 27.289 %5 050 | L051
.07 073
10 11.495 4.538 9.076 | 13.613 | 18.151 | 22.689 | 27.227 8 3 !
20 22.990 4.527 9.055 | 13.582 | 18.109 [ 22.637 | 27.164
30 34. 485 4.517 9.034 | 13.551 } 18.068 | 22.585 | 27.102
40 45. 980 4. 506 9.013 | 18.520 [ 18.026 | 22.533 | 27.039
50 57.475 4,496 8.992 | 13.488 | 17.984 | 22.481 | 26.977 200 400
39 00 68. 970 4,486 8.971 | 13.457 | 17.943 | 22.429 | 26.914 ’
10| 11.497 | 4.475| 8.950 | 13.425 | 17.900 | 22.875 | 26.851 51 0.002] 0.002
20 | 22.994 | 4.464 | 8.929 | 13.393 | 17.858 | 22.322 [ 26.787 10 008 | 008
30| 34.491 | 4.454| 8.908 | 13.361 | 17.815| 22.269 | 26.723 5 ‘018 | o019
40 | 45.988 | 4.443 | 8.886 | 13.330 | 17.773 [ 22.216 | 26.659 20 033 | o033
50 | 57.485 | 4.433 | 8.865| 13.298| 17.730 | 22.163 | 26.595 2% 051 | o052
40 00 68. 982 4.422 8.844 | 13.266 | 17.688 | 22,110 | 26.532 8 074 07
10 11. 499 4.411 8,822 | '13.233 | 17.644 | 22.055 | 26.466
20 22.998 4.400 8.800 | 13.201 | 17.601 | 22.001 | 26.401
30 34.497 4.389 8.779 | 13.168 | 17.557 | 21.947 | 26.336
40 45,996 4,378 8.757 | 13.1356 | 17.514 | '21.892 {.26.271 41° 420
50 57.495 4. 368 8.735 | 13.103 | 17.470 | 21.838 | 26.206
41 00 68.994 | 4,357 8.713 | 13.070 | 17.427 | 21.784 | 26.140 5 0.002 | 0.002
10 | 11.501 | 4.346 | 8.691 | 13.037 | 17.383 | 21.728 | 26.074 %g 8?3 8(1)3
20 23,002 4.335 8.669 { 13.004 | 17.338 | 21.673 | 26.007 20 033 033
30 | 34,503 | 4.324 | 8.647 | 12.971 | 17.294 | 21.618 | 25.941 25 052 052
40| 46.004 | 4.312 | 8.625| 12.937 | 17.250 | 21.562 | 25.875 30 075 075
50 57,506 4,301 8.603 | 12.904 | 17.205 | 21.507 | 25.808
42 00 69.007 | . 4.290 8.581 | 12.871| 17.161 | 21.451 | 25.742
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TasLe 6.— Coordinates for projection of maps (scale g3igy)—Continued.
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Meridio- |- Abscissas of developed parallel.
nal dis- .
| Lati- tances :
tude of | from Orchna,tezrofl ldcf]evelopcd
parallel.| even 5 longi-|10’longi-|15’ longi-{20’ longi- (25’ longi-130’ longi- paraticl,
degree | tude. tude. | tude. tude. tude. tude.
parallels.
© 7| Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
42 00 69,007 4.290 8.681 | 12,871 | 17.161 | 21.45L{ 25.742| tude o o
- — inter- 42 43
10 11. 503 4,279 8.558 | 12.837 | 17.116 | 21.895| 25.674 | val.
20 23.006 4. 268 8.535 | 12.803 [ 17.071 | 21.338 | 25.606
30 34,510 4,256 8,513 | 12.769 | 17.025 | 21.282 | 25.538
40 46.013 4.245 8.490 | 12.735 | 16,980 | 21.225 | 25.470 ! | Inches. | Inches.
50 57.516 4.234 8.467 | 12.701 | 16.935 | 21.169 | 25.402 18 0. ggg 0. gog
. . 00:
. 43 00 69.019 4,222 8.445 | 12.667 | 16.890 | 21.112 | 25.334 15 019 .019
! 20 .03 | .033
10 | 11505 | 4.211| 8.422) 12.633 | 16.844 | 21.054 | 25.265 2 .052) .052
20| 23.010 | 4.199| 8.399 | 12.598 | 16.798 | 20.997 | 25.196 30 0761075
30 34,515 4,188 8:376 | 12.564 | 16.751 | 20.939 [ 25.127
45 46. 020 4.176 8.3563 | 12.529 | 16.705 | 20.882 [ 25.058
50 57.525 4.165 8.330 | 12.494 | 16.659 | 20.824 | 24.989
44 00 69. 030 4,153 8.307 | 12.460 | 16.613 | 20.767 | 24.920
44° 45°
10 11.507 4.142 8,283 | 12.425 | 16.566 | 20.708 [ 24.849
20 23.014 4.130 8.260 { 12.390 | 16.519 | 20.649 ) 24.779
30 34.522 4.118 8.236 { 12.354 | 16.473 [ 20.591 | 24.709 i) 0.002 | 0.002
40 46. 029 4.106 8.213 | 12,319 | 16.426 | 20.532 ; 24.638 10 . 008 .008
50 57.536 4.09 8.189 | 12.284 | 16.379 | 20.473 | 24,568 16 .019 .019
X 20 .034 034
45 00 69,043 4,083 8.166 | 12,249 | 16.332 | 20.415{ 24.498 25 . 052 . 053
30 L0756 076
10 11.509 4.071 8.142 | 12.213 | 16.284 | 20.355 | 24.426 .
20 23,018 4.059 8,118 | 12.177 | 16.236 | 20.295 | 24.354
30 34.528 4.047 8.094 | 12.141 | 16.188 | 20.236 | 24.283
40 46. 037 4. 035 8,070 | 12.105 | 16.141 | 20.176 | 24.211
50 57.546 4,023 8.046 | 12,070 | 16.093 | 20.116 | 24.139
' 46° 470
46 00 69. 055 4.011 8.023 | 12.034 | 16.045) 20.056 | 24.068 R
10 11.511 3.999 7.998 | 11,997 [ 15.997 | 19.996 | 23.995 b 0.002 | 0.002
20 23.023 3.987 7.974 ] 11.961 | 15.948 | 19.935 | 23.922 10 .008 .008
30 34,534 3.975 7.950 | 11.925 | 15.899 | 19.974 |- 23.849 15 .019 .019
40 46. 045 3.963 7.925 1 11.888 [ 15.851 | 19.813 | 23.776 20 .034 . 034
50 57.557 3.951 7.901 | 11.852 | 15.802 | 19.753 | 23.703 25 .063 .052
30 .076 .07
47 00] 69.068 3.938 7.877 | 11.815 | 15.754 | 19.692 { 23.630
10 11.513 3.926 7.852 1 11.778 | 15.704 [ 19.630 | 23.556
20 23,027 3.914 7.827 | 11.741 | 15.655 | 19.569 | 23.482
30 34.540 3.901 7.803 | 11.704 | 15.606 | 19.507 | 23.408
40 46. 053 3.839 7.778 | 11.607 [ 15.556 | 19.445 | 23.334 48° 49°
50 57.567 3.877 7.753 | 11.630°| 15.607 | 19.383 | 23.260
48 00| ©69.080 | 8.864 | 7.729| 11.593 | 15.457 | 19.822 | 23.186 51 0.002! 0.002
10 . 008 . 008
10 b 11.516 3. 8562 7.704 | 11.555 | 15.407 | 19.259 | 23.111 15 .019 .019
20 23.031 3.839 | ©7.679 | 11.518 | 15.857 | 19.196 | 23.035 20 .033 .033
30 34.546 3. 827 7.653 | 11.480 | 15.307 | 19.184 | 22.960 25 . 062 . 052
40 46. 062 3.814 7.628 | 11.442 | 15.257 | 19.071 | 22.886 30 .076 L0756
50 57.571 3.802 7.603 | 11,405 [ 15.206 | 19.008 |' 22,810
49 00 69. 093 3.789 7.678 | 11.367 | 15.156 | 18.945 | 22.734
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TaBLE 8.—Coordinates for projection of maps (scale g3y5y)—Continued.

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.
nal dis-
Lati- tances ’ 5 o
tude of | from Ordnmtg?L g{ clex eloped
parallel.| even |5 longi-|10’longi-[15’longi-|20” longi-|26’longi- 30’ longi-
degree tude. tude. tude. tude. tude. tude.
parallels. .
© | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
49 00 69. 093 3.789 7.578 | 11.367 | 15.156 | .18.945 | 22.73¢ | tude 490 500
inter-
10 11,517 3.776 7.553 | 11.329 | 15.105 | 18.882 | 22,658 | val.
20 23.035 3.761 7.527 | 11.291 | 15.054 | 18.818 | 22,581
30 34.552 3.751 7.502 | 11.253 | 15.003 | 18.754 | 22,505
40 46.070 3.738 7.476 | 11.214 | 14.952 | 18.690 | 22.429 | s | Fnches. | Inches.
50 57,587 3.725 7.451 | 11.176 | 14,901 | 18.627 | 22.852 5 0.002 | 0.002
10 . 008 . 008
50 00 69.105 3.713 7.425 | 11,138 | 14.850 | 18.563 | 22.276 15 019 . 019
o 2 . 033 .033
10 11.520 3.700 7.399 | 11.099 | 14,799 | 18.499 | 22.198 Qg . 062 . 052
20 23.039 3.687 7.374 | 11.060 | 14.747 | 18.434 | 22.121 30 .075 .075
30 34,558 3.674 7.348 ) 11.021 | 14.695 | 18.369 | 22.043
40 46.078 3.661 7.822 | 10.983 | 14.644 | 18.305 ] 21.965
56 57.598 | © 3.648 | . 7.296 | 10.944 | 14,592 | 18.240 | 21.888
61 00 69. 117 3.635 | 7.270 | 10.905 | 14.540 | 18.176 | 21.811 510 590
10 11.521 3.622 7.244 | 10.866 | 14.488% | 18.110 | 21.732
20 23.043 3.609 7.218 | 10.827 | 14.436 | 18.045 | 21.653
30 34. 564 3.596 7.191 ) 10.787 | 14.383 | 17.979 | 21.574 5 0.002 1 0.002
40 | 46.086 | 3.583 | 7.165 | 10.748 [ 14.330 | 17.913 | 21.496 10 008 | .008
50 57.607 3.570 7.139 | 10.709 | 14.278 | 17.848 | 21.417 15 .019 .018
20 033 .033
52 00 69.128 3. 556 7.113 ( 10.669 | 14.226 | 17.782 | 21.338 25 051 .051
. 30 074 073
10 | . 11.523 3.543 7.086 | 10.629 | 14.172 | 17.716 | 21.259
20 23.047 3.530 7.060 | 10.589 | 14.119 | 17.649 | 21.179
30 34. 570 3.516 7.033 | 10.550 | 14.066 | 17.583 | 21.09%
40 46. 094 3.503 [, 7.006 | 10.510 | 14.013 [ 17.516 | 21.019
80 57.617 3.490 6.980 | 10.470 | 13.960 | 17.450 | 20.939
i : 530 540
53 00 69. 140 3.477 6.953 | 10.430 13.'900 17.383 | 20.860
10 | 11.625 | 3.463 | 6.926 | 10.389 | 13.852 | 17.316 | 20.779 5| 0.002| 0.002
20 23,051 3.450 6.899 | 10.349 | 13.798 | 17.248 | 20.698 10 . 008 . 008
30 | 84.576 | 3.436 | 6.872 | 10.309 | 13.745 | 17.181 | 20.617 % ‘018 | L018
40 46.102 3.423 6.845 | 10.268 | 13.691 | 17.114 | 20.536 20 032 .032
50 | 57.627 | 3.409 | 6.818 | 10.228 | 13.637 | 17.046 | 20.455 %5 1050 | . .050
. 30 073 072
54 00 69.152 3.396 6.791 1 10.187 | 13.583 [ 16.979 . 20.374
10 11,527 3.382 6.764 |+ 10.146 | 13.528 | 16.910 | 20.292
20 23,056 3,368 6.737 ( 10.1056 | 13.474 | 16.842 | 20.210
30 34,5682 3.356 6.709 | 10.064 | 13.419 ( 16.774 | 20.128
40 46.109 3.341 6.682 | 10.023 | 13.864 | 16.706 | 20.047 55° 56°
50 57.636 3.327 6. 655 9.982 | 13.310 | 16.637 | 19.964
.55 00| 69.164 | 3.314| 6.628 | 9.941 | 13.255 | 16.569 | 19.883 51 0.002| 0.002
: . 00!
10 11. 529 3.300 6. 600 9.900 | 13.200 | 16.500 | . 19.800 1(5) 8(])3 . 012
20 23.059 3. 286 6.572 9.859 | 13.146 | 16.431 | 19.717 20 032 031
30 34.5688 3.272 6.545 9.817 | 13.089 | 16.362 | 19,634 25 0491 .049
40 46,117 3.258 6.517 9.776 | 13.034 | 16.293 | 19.551 30 071 .070
50 57.646 3.245 6.489 9.734 | 12.979 | 16.224 | 19.468
56 00 69.176 3.231 6.462 9.693 { 12.924 | 16.155 | 19.385
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Tasur 6.—Coordinates for projection of maps (scale r3i4y)—Continued.

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.
nal dig-
Lati- tances {
tude of | from ' 4 Ordmutg?l ‘%f] lgleveloped
parallel.| even |5 longi- |10’ longi-|15/ longi-{20’ longi-|25/ longi-{30’ longi- :
degree | tnde. | tude. | tude. | tude. | tunde. | tude.
parallels.
© /| TInches. | Inches. | Inches. | Tnches. | Tnches. | Tnches. | Tuches. | Longi-
56 00 69.176 3.231 6.462 9.693 | 12.924 | 16.155 | 19.385 .tlltde 560 570
PR inter-
10 | 1531l 8217 6434 9.651 | 12.868 | 16.085 [ 19.301 | VAl
20 23.063 3.203 6.406 9.609 | 12.812 | 16.015 | 19.217
30 34,594 3.189 6.378 9.567 | 12.766 | 15.945 | 19.134 .
40 46,126 | 3.175 | 6.330 | 9.525 | 12.700 | 15.875 | 19.050 ! | Inches. | Inches.
50 57.656 | 3.161) 6.322| 9.483 | 12,644 | 15.805 | 18.966 5] 0.002 |- 0.002
10 . 008 008
657 00 | =69.188 | 8.147 | 6.204 | 9.441 | 12,588 | 15.735 | 18.882 15 .018 017
- _ 20| .031| .08
10| 11533 | 3.133| 6.206| 9.308 | 12.531 | 15.664 | 18.797 B M) b
20 23. 066 3.119 6. 237 9.356 | 12.475 | 15.594 | 18.712 !
30 34,599 3.104 6.209 9.314 | 12.418 | 15.523 | 18.627
40 46.132 3.090 6.181 9.271 | 12.362 | 15.452 | 18.542
50 57.666 3.076 6.152 9.229 | 12.305 | 15.381 | 18.457
58 00 69.199 3.062 6.124 9.186 | 12.248 | 15.311| 18.373 :
: 580 590
10 11. 535 3.048 6. 096 9.143 | 12.191{( 15.239 | 18,287
20 23.070 3.034 6. 067 9,101 | 12.134 | 15.168 | 18.201
30 34. 605 3.019 6. 038 9.058 | 12.077 | 15.096 | 18.115 5 0.002 | 0.002
40 46.140 3.005 6.010 9.015 | 12.020 [ 15.025 | 18.029 10 .008 . 007
50 57.675 2,991 5. 981 8.972 | 11.962 | 14.953 | 17.944 15 .017 . Olg
20 .030 .03
59 00 69.210 2.976 5.953 8.929 | 11.905 | 14.882 | 17.858 26 . 047 046
30 .068 . 067
10 11,537 2. 962 5.924 8.885 | 11.847 | 14.809 | 17.771
20 23.074 2,947 5. 89 8.842 | 11.790 |- 14.737 | 17.684
.30 34,610 2.933 b. 866 8.799 | 11.732 ) 14.665 | 17.597
40 46.147 2.918 5,837 8.755 | 11.674 | 14,592 | 17.510
50 57.684 2.904 5. 808 8.712 | 11.616 ! 14.520 | 17.424
o o
60 00 69, 221 2.890 5,779 8.669 | 11.558 | 14.448 | 17.837 60 61
10 11.539 2.875 5,750 8,625 | 11.500 [ 14.375 | 17.249 . . 009
20  23.077 | 2.860( 5.721 | 8.5681 | 11.441 | 14.302 | 17.162 18 0_83% 0_ 00§
30 | 34.616 | 2.846 | 5.691| 8537 11.883 | 14.229 | 17.074 51 -To16 1 016
40 46.154 2,831 5. 662 8.493 | 11.324 [ 14.156 | 16.987 20 029 029
50 | 576031 2.816| 5.633| 8.450 | 11.266 | 14.083 | 16.899 2 046 | 045
61 00 69, 2 2.802 5,604 8.406 | 11.208 | 14.010 | 16.811 80 - 065 064
10 11.540 2.787 5.574 8,861 | 11,148 | 133.936 | 16.723
20 23. 081 2,772 5.546 8,817 | 11.090 [ 13.862 | 16.634
30 34,621 2,758 5.115 8,273 | 11.030 | 13.788 | 16.546
40 | 46.162 | 2.743 | 5.486 | 8,209 | 10.972 | 13.715 | 16.457 620 (30
50 57.702 2.728 5.456 8184 i 10.912 | 13.641 | 16.369,
62 00 69. 242 2.713 5.427 8140 | 10.854 | 13.567 | 16.280 5 0.002 | 0.002
. _ 10 .007 007
10 11, 542 2.699 5.397 8.096 | 10.794 | 13.493 | 16.191 |. 15 .016 015
20 23. 084 2.0684 5.367 8.061 | 10.734 | 13.418 | 16.102 20 028 027
30 | 84.626 ) 2.669 | 5.337 | 8.006 | 10.675 | 13.344 | 16.012 9% ‘044 043
40 | 46.168 | 2.654 | 5.308 | 7.961 | 10.615 | 13.269 | 15.928 30 1063 061
50 57.710 2.639 5.278 7.917.} 10.556 | 13.195 | 15.833
63 00 69, 253 2.624 5.248 7.872 1 10.496 | 13.120 | 15.%44
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TABLE 6.— Coordinates for projection of maps (scale g3isy)—Continued.

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel. -
Lati nal dis- - . .
ati- tances : -
tude of | from ) ] . Ordmatgg r%fl 1de(1=veloped
parallel.| even |5 longi-|10’longi-|15’longi-{20’1ongi-|25’1ongi-[30’longi- . -
degree | tude. tude. tude. tude. tude. tude.
parallels.
© 7 | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
63 00 69. 253 2,624 5.248 7.872 | 10.496 | 13.120 | 15.744 'wtde 63° 640
mter-
10 11. 544 2.609 5.218 7.827 | 10.436 | 13.045 | 15.654 | val.
20 23.087 2. 594 5.188 7.782  10.876 | 12.970 | 15.564 .
30 34. 631 2.579 5,158 7.737 | 10.316 | 12.895 | 15.473
40| 46.175| 2.564 | 5.128 | 7.692 | 10.256 | 12.820 | 15.383 r | muches. | mehes.
50 57.718 2. 549 5.098 7.647 | 10.196 | 12.745 | 15.293 5 0.002 | 0.002
10 . 007 . 007
64 00| 69.262( 2.53¢{ 5.068( 7.602| 10.136 | 12.670 { 15.203 %5 ‘015 ‘015
. " 20 .027 . 026
10| 11545 | 2519 | 5.087 | 7.556 | 10.075 | 12.594 | 15.112 251 043! 041
20 | 23,091 2.504| 5.007| 7.511} 10.014 | 12.618 | 15.022 20! oel! oso
30 | 34.636 | 2.483| d4.977) 7.465| 9.954 | 12.442 14.930
40| 46.182 | 2.473 | 4.947 | 7.420 | 9.893 | 12.867 | 14.840
50 57.727 2.458 4.916 7.374 | 0 9.832 | 12.291 | 14.749
65 00 69.272 2,443 4,886 7.329 9.772 | 12.215 | 14.658
: 65° 66°
10 | '11.547 2.428 4.83 7.283 9.711 | 12.139 | 14.566
20 23.094 2.412 4.825 7.237 9.650 | 12.062 | 14.474
30 34. 641 2,397 4,794 7.191 9.588 | 11,986 | 14.383 5 0.002 | 0.002
40 46.188 2.382 4.764 7.145 9.527 | 11.909 | 14.291 10 . 006 .006
50 57.735 | 2.366 4,733 7.100 9.466 | 11.833 | 14.199 15 .014 014
. . _ 20 .026 . 025
66 00| 69.282| 2.351| 4.702 | 7.054 | 9.405| 11.756 | 14.107 2% 040 | 039
10| 11.548| 2.336| 4672 7.007| 9.343| 11.679| 14.015 80y .08 056
20 23.097 2.320 4. 641 6. 961 9.282 | 11.602 | 13.922
30 34. 646 2.305 4.610 6.915 9.220 | 11.525 | 13.830
40 46.194 2,290 4,579 6. 869 9.158 | 11.448 | 13.738
50 57.742 2.274 4.548 6. 823 9.097 | .11.371 | 13.645
67° 68°
67 00 ) 69.291 2.259 4.518 6.776 9.035 | 11.294 | 13.553
10 11. 550 2.243 4.487 6.7 8.973 | 11.217 | 13.460 | —
. 20| 23.100| 2.228| 4.45 | 6.683 | 8.911 | 11.139 | 13.366 18 Oj 88‘1-; Oj 88(1;
30 | 34.650 | 2.212 | 4.424| 6.637| 8.849 | 1i.061 | 13.273 15 01| 013
40 | 46.200 | 2.197 | 4.393 | 6.590 | 8.787 | 10.984 | 13.130 20 024 | 023
50 | 57.750 | C2.181°| 4.362 | 6.543 | 8.724 | 10.906 | 13.087 % 038 | 036
. . " o . N 30| 054 . 053
68 00 69. 300 2.166 4.331 6. 497 8,662 | 10.828 | 12.994
10 11.552 2.150 4,300 6.450 8.600 | 10.750 | 12.900
20 23.103 2,134 4.269 6.403 8.538 | 10.672 | 12.806
30 34. 654 2.119 4.237 6. 356 8.475 | 10.594 | 12.712
40 46. 206 2,103 4. 206 6.309 8.412 | 10.516 | 12.619 69° 700
50 57.758 1 2.088 4.175 6.263 8.850 | 10.488 | 12.525
69 00 69. 309 2.072 4.144 6.216 |- 8.288 | 10.360 | 12.431 5 0.001 { 0.001
10| 11553 | 2.056 | 4.112| 6.169 | 8.225 | 10.281 | 12.337 %(5) ;8?2 :823
20 23.106 2. 040 4.081 6.121 8.162 | 10.202 | 12.242 20 022 022
30 | 34.659 | 2.025| 4.049| 6.074| 8.099| 10.124 | 12.148 % 085 | o3
40 | 46.212 | 2.009 | 4.018 | 6.027 | 8.036| 10.045 | 12.054 30 051 | L0419
50 57.764 1.993 3. 986 5.980 7.973 9.966 | 11.959 -
70 00 69,3817 1.977 3.955 5,932 7.910 9.888 | 11.865
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TaBLE 6.— Coordinates for projection of maps (scale 55455)—Continued.

" [From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.
I lzal dis-
Lati- ances ; . o
tude of | from. Ordnmt(}:’sL x%fl 1(13\ cloped
parallel.| even |5 longi-|10’longi-|15’longi-|20’longi-126’1ongi-({30’ longi- I :
degree | tude. tude. tude. tude. tude. tude.
parallels.
° 7 TInches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi
70 00 69. 317 1.977 3. 9565 5.932 7.910 9.888 [ 11.865 .t,utdc 700 710
mter-
10 11. 554 1.962 8.923 5,885 7.846 9.808 | 11.770 | val
20 23.109 1. 946 3.892 5. 837 7.783 9.729 | 11.675
30 34. 663 1. 930 3.860 5.790 7.720 9.650 | 11.579
40 46.217 1.914 3.828 5.742 7.656 9.571 | 11.485 ’ Inches. | Inches.
50 57.772 1. 898 3.796 5.695 7.593 9.491 | 11.389 b 0.001 0.001
. 10 . 005 . 005
71 00 69. 326 1.882 3.765 5. 647 7.530 9.412 | 11.294 15 . 012 .012
- 20 .022 . 021
10| 11.856 | 1.866 | 3.733| 5.600| 7.466 | 9.333| 11.199 25 -034 1,032
20| 23.111| 1.850| 3.701 | 5.552( 7.402| 9.253 | 11.103 30 040047
30 34, 667 1.835 3. 669 5.504 7.338 9,173 | 11.008
40 46. 222 1.819 3. 637 5. 456 7.275 9.094 | 10.912,
50 57,778 1.803 3.605 5.408 7.211 9.014 | 10.816
72 00 G9. 334 1.787 3.574 5. 360 7.147 8.934 | 10.721
. . 720 73°
10 11.557 1.771 3.542 5.3812 7.083 8.854 | 10.625
20 23.114 1.756 3.509 5,264 7.019 8.774 | 10.528
30 34,670 1.739 3.477 5.216 6. 955 8.694 | 10.432 5 0.001 | 0.00L
40 46.227 1.723 3.445 5.168 6.891 8.614 | 10.336 10 005 . 005
50 57,784 1.707 3.413 5.120 6. 826 8.533 | 10.240 15 .011 .011
20 . 020 019
73 00 69. 341 1.691 3.381 5.072 6.762 8.453 | 10.144 25 031 029
_— : 30 044 042
10 11.558 1. 674 3.349 5.024 6.698 8.373 | 10.047
20 23.116 1.658 3.317 4.975 6.634 8.292 9. 950
30 34.674 1.642 3.284 4.927 6.569 8.211 9. 853 !
.40 46,232 1. 626 3.2562 4.878 6. 504 8.131 9.757 ‘
50 57.790 1.610 3.220 4.830 6. 440 8.050 9. 660 ! o 5
74 75
74 00 69. 348 1.59%4 3.188 4.782 6.376 7.970 9. 563
10 11. 559 1.578 3.155 4.733 6. 311 7.889 9. 466 5 0.001 [ 0.001
20 23,118 1. 562 3.123 4,685, 6. 246 7.808° 9. 369 10 004 . 004
30 34.677 |- 1.545 3.091 4. 636 6.181 7.727 9,272 15 010 .009
40 46. 236 1.5629 3.058 4.587 6.116 7.645 9.175 20 018 .017
50 57.796 1.513 3. 026 4.539 6. 0562 7.565 9.077 25 028 . 026
30 040 .038
75 00 69.355 1.497 2.993 4.490 5. 987 7.484 8.980
10 11,560 1. 480 2. 961 4. 441 5. 922 7.402 8. 882
20 23.120 1. 464 2.928 4,392 5. 856 7.321 8.755
-30 34,681 1.448 2.89% 4. 344 5.792 7.240 8.687
40 46. 241 1.432 2,863 {.295 5.726 7.158 8,590 76° 77°
50 57.801 1.415 2.831 4.246 5. 661 7.077 8.492
76700 | 69.361| 1.399| 2798 4.197 | '5.59 | 6.995 | 8.394 51 o0.001| 0001
— 10 .004 . 004
10 11.561 1.383 2.765 4.148 5.530 6.913 8.296 15 009 . 008
20 23.122 1. 366 2.733 4.099 5.465 6. 832 8.198 20 .016 .016
30 34. 683 1.350 2.700 4,050 5.400 6.750 8.099 25 025 023
40 46.244 1.334 2. 667 4.001 5.334 6. 668 8.002 30 036 033
50 57.806 1.817 2.634 3.952 5.269 6. 586 7.903
77 00 69. 367 1.301 2.602 3.903 5,204 6. 505 7.805
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TaBLE 6.—Coordinates for projection of maps (scale zxs5) —Continued.

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.
L nal dis-' :
ati- tances :
tade of from Ordnm.te; ;?;1(11:]%101)0(1
parallel.{ even (5 longi-|10’longi-|15'longi-[20’ longi-|25’ longi-|30’ longi- b .
degree | tude. tude. tude. tude. tude. tude.
parallels.
o/ Inches. | Inches. | Inches. | Inches. | dnches. | Inches. | Inches. | Longi-
77 00| 69.367 | 1.301 | 2.602 | 3.903| 5.204| 6.505| 7.805 | tude . 780
G inter- " !
10| 11562 1.284| 2.569| 3.854 | 5.138| 6.423| 7.707| val
20| 231241 1.268) 2.536| 3.804| 5.072| 6.341| 7.609
30| 34.686 | 1.252| 2.508| 3.755| 5.006| 6.258 | 7.510 ,
40 ;1 46.248 | 1.235| 2470 | 3.706 | 4.941| 6.176 | 7.411 Inches. | Inches.
50 | 57.810 | 1.219 | 2.438 | 3.656 | 4.875| 6,004 7.313 51 0.00L( 0.001
I

7 69.37 1.202 | 2.405 | 3.607 | 4.810 | 6.012 | 7.214 1 . .

& 0 378 20 . oz 7 20| 05| .ou
10| 11563 1.186| 2.372| 5.558| 4744 5930 | 7.115 Eof o
20| 23.126| 1.169 | 2.339( 3.508 | d4.678 | 5.847 | 7.016 0 : :
30| 34.689 | 1.153 | 2.306| 3.459| 4.612| 5.765| 6.918
40 | 46.252 | 1.136 | 2.273 | 3.410 | 4.546 | 5.683 | 6.819
50 | 57.814 | 1.120| 2.240 | 3.360 | 4.480 | 5.600 | 6.720

79 00| 69.377 | 1.104| 2.207| 3.311| 4.414| 5.518| 6.621 790 00

C10 | 1L.664 | 1.087 | 2.174 | 3.261| 4.348 | 5.435| 6.522
20| 23127 1.070| 2.141| 3.211| 4.282| 5.352| 6.422
30| 34.691 | 1.054| 2.108| 3.162| 4.216| 5.270 | 6.823 51 0.001| o0.001
40 | 46.255 | 1.037| 2075 3.112| 4.150| 5.187| 6.224| - 10 -003 | .003
50| 57.818 | 1.021| 2.042| 3.062| 4.083| 5.104| 6.125 15 007 | .006

; 20 L013{ .on

80 00| 69.382°( 1.004 | 2.009| 8.013| 4.017| 5.022| 6.026 25 020 | . 018

- 30 L028 | 026
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TasLE- 7.— Coordinates for projection of maps (scale sxisy).

Meridio- Abscissas of developed parallel.

nal dis-
Lati- tances
tude of from

Ordinates of developed

parallel.| even [24’longi-| 5 longi- |74 longi-[10 longi-|124 1on- 15/ longi- parallel.
degree | tude. tude. | tude. tude. | gitude. | tude.
parallels.
_© 7| Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
25 00 |.......... 2. 650 5.299 7.949 | 10.599 | 13.248 | 15.898 [ tude 950 260
05 5.815 2.648 5,296 7.944 | 10.591 | 18.239 | 16.887 | inter-
10 11.629 2. 646 5.292 7.938 | 10.584 [ 13.230 | 15.876 | wval.
15 17.444 2. 644 5.288 7.933 | 10.577 | 13.221 | 15.865
2?) 23.259 2.642 g%b . ;gg; igggg 13.212 | 15.854
2 29,074 2. 641 1 . 5 13.203 | 15.843 ' .
. 30| 34888 2.639| b5.277| 7.916| 10.555 | 13194 | 15.832 o] Tahe | Inches.
U - FE 2,637 | 5.274 | 7.911| 10.548 | 13.184 | 15.821 1 oo2| 002
T 2.635 | 5.270 | 7.905 | 10.540 | 13.175 | 15.810 78 Cood| ood
I S - i) 2.633| b5.266| 7.900| 10.533 | 13.166 | 15.799 10l o7l Coo7
L I 2.631 | 5.263 | 7.894 | 10.526 | 13.157 | 15.788 12 o0 | o10
L R 2.630 | 5.259 | 7.8897 10.518 | 13.148 | 15.777 15 Jo15] Loi5
2600 |.......... 2.628 | 5.256 | 7.883 | 10.5611  13.139 | 15.766

05 §.816 2. 626 5.252 7.878 | 10.504 | 13,129 | 15.755

10 11.631 2.624 5,248 7.872 | 10.496 | 13.120 | 15.744 om0
15 17,447 2.622 5.244 7.866 | 10.489 | 13.111 | 15.733 2z
20 23.262 2.620 5,241 7.861 | 10.481 1 13.101 | 15.721

25 29.078 2.618 5.237 7.855 | 10.473 | 13.092 | 15.710

30 34.893 2.617 5.233 7.849 | 10.466 | 13.082 | 15.699 ! | Inches.
130 2.6156 5.229 7.844 | 10.458 | 13.073 | 15.688 23 0.000
40 f..o.l. 2.613 5.225 7.838 | 10.451 | 13.064 | 15.676 5 . 002
45 ... 2.611 5.222 7.833 | 10.443 | 13.054 | 15.665 7} -004
50 I.......... 2. 609 5.218 7.827 1 10.436 [ 13.045 | 15.654 10 . 007
55 [.......... 2.607 5.214 7.821| 10.428 | 13.085 | 15.642 }-g% . 8%},

2. 605 5.210 7.816 | 10.421 [ 13.026 | 15.631

2.603 5.207 7.810 | 10.413 | 13.016 | 15.620

2.601 5.203 7.804 | 10.405 [ 13.006 | 15.608

2599 | 5199 | 7.798 | 10.397 | 12,997 | 15.596 g0 | age
2507 | 5195| 7702 | 10.389 | 12,987 | 15.584
) bg) GR AR g8 B
2, 59 5.1 7 é 12. 96 '
9591 | 5183 | 7.774| 10.366 | 12.957 | 15.549 ,| Tichas. | Tnches.
2500 | 5.179 | 7.760 | 10.358 | 12,948 | 15.537 ) 0-0001 o-9%8
2,588 | 5175 | 7.763 | 10.350 | 12,938 | 15.525 N o0
2,586 | 5171 | 7.757 | 10.342 | 12,998 | 15.514 YL Tl
2584 | 5167 | 7.751| 10,335 | 12,918 | 15.502 R C A
28 00 |veeenn.... 0582 | 5163 | 7.745| 10.327 | 12.908 | 15.490 1B .05 016

05| Tasi7| 2580 | 5.159| 7730 | 10.319 | 12,808 | 15.478

10| 10634| 2578| 5155| 7.738| 10.311 | 12.888 | 15.466

15| 17.451| 257 | 5.151| 7.727| 10,303 | 12878 | 15.454 R

20| 23.268| 2.57¢4| 5.147 | 7.721 | 10.294 | 12.868 | 15.442 29

2% | 20,08 | 2572| 5.143| 7.715| 10,286 | 12,888 | 15,430

30 | 34003 2570 | 5139| 7.709| 10.278 | 12.848 | 15.418

E A e 2568 | 5.135 | 7.703 | 10.270 | 12.838 | 1b.405 " | Inches.

T 2566 | 5131 | 7.697 | 10.262 | 12828 | 15.893 23 ~ 0.000

a5 | 9,564 | 5127| 7.601| 10,254 | 12,818 | 15.381 5 002

50 |00 9562 | 5128 | 7,685 | 10.246 | 12808 | 15.360 7 lood

85 |l 2560 | 5119 | 7.679 | 10,238 | 12,708 | 15,357 I

£ .

29 00 (.......... 2.558 5.115 7.673 | 10.230 | 12.788 | 15.345 15 .016
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TaBvre, 7.—Coordinates for projection of maps (scale gyis5)—Continued.

Meridio- . Abscissas of developed parallel.
nal dis- : :
Lati- tances
tude of from '
parallel.| even |2§/longi-|5 longi-|74/ longi-|10’longi-{12}’ lon- (15’ longi-
degree tude. tude. tude. tude. | gitude.| tude.
parallels. .

Ordinates of developed
parallel.

o TInches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
2. 558 5 7.673 | 10.230 [ 12.788 [ 15.345 | tude 290 300
2.5565 5.111 7.666 | 10,222 | 12.777 | 15.833 | inter-
2. 563 5.107 7.660 | 10.213 | 12.767 | 15.320 | val.
2,551 5.103 7.6564 | 10.205 | 12.756 | 15.308
2.549 |* 5.098 7.648 | 10.197 | 12.746 | 15.295

2.547 6.094 7.641 10.188 | 12,735 | 15.283 ’ Inches. | Inches
2.545| 5.090 | 7.635 | 10.180 | 12.725 | 15.270 211 " 70,000 | ~0.000
2.543 5.086 7.629 | 10.172 | 12.715 | 15.258 5 . 002 002
2,541 5.082 7.623 1 10.164 | 12,704 | 15.245 74 . 004 . 004
2.539 5.078 7.616 | 10.1556 | 12.694 | 15.233 0] *.007 007
2.537 5.073 7.610 | 10.147 | 12.684 | 15.220 124 L011 012
2.535 | 5.069 | 7.604 | 10.138 | 12.673 | 15.208 15 ‘o6 | low7
2.533 5.065 7.598 | 10.130 | 12.663 | 15.186

2. 530 5. 061 7.591 | 10.122 | 12.652.| 15.182 310

2.528 5.057 7.585 | 10.113 | 12.641° 15.169

2.526 | 5.052| 7.578 | 10.104 | 12.630 | 15.157
2,524 | 5.048 | 7.572 | 10.096 | 12.620 | 15.144 o .
2,522 5.044 [ 7.565 | 10.087 | 12.609 | 15.131 4 0.000
2,620 | 5.039 | 7.550 | 10.079 | 12.598 | 15.118 5| 002
2,518 | 5.035 | 7.552| 10.070 | 12.587 | 15.105 7004
2.515 | 5.031 | 7.546 | 10.061 | 12.577 | 15.092 wl .08
2.513 | 5.026| 7.540 | 10.063 | 12.566 | 15.079 123 .012
2.511 | 5.022 | 7.533 | '10.044 | 12.585 | 15.066 15 -017
2.509 | 5,018 | 7.527 | 10.036 | 12.544 | 15.053

31 00 |..oenenns 2.507 | 5.014 | 7.520| 10.027 | 12.534 | 15.040

10| 11640 | 2502 | 5.005| 7.507 | 10.009 | 12.512 [ 15.014 | Longi-
15| 17.460 | 2.500 [ 5.000 | .7.500 [ 10.000 [ 12.500 | 15.000 | tnde o o
20 | 23.280 | 2.498 | 4.996 | '7.494 | 9.992 | 12.489 | 14.987 | inter- | SV 32
25| 29.100 | 2496 | 4.991| 7.487| 9.983 | 12.478 | 14.974 | vql,

Bl V| i) p os| B
.......... 4 7 67 | 9.956 | 12445 | 14984 |, | g, ,
45 (L0000 2487 | 4974 7.460 | 9.047 | 12434 | 14.921 gy Tiches, | nches.
2 24% | 4960| 7.454| 9.038 | 12433 | 14908 2 0.0001 0.000
I 2482 | 4965 | 7.447 | 9.930 | 12.412 | 1484 | e

2.480 | 4.960 | 7.aa1| 9921 | 12400 | 1481 19| 0% 008

2478 | 49056 | 7.434| o9.012| 12300 | 14ses| 1 M2y 012

2.476 | 4.951 | 7.427| 0,903 | 12,378 | 14554 5 :

2473 | 4047 | T.420 | 9.894 | 12367 | 14840

2471 | 4.042 | 7.413 | 0.884 | 12356 | 14827 o

2460 | 4083 | 7.407 | 9.875 | 12.344 | 14813 33

2467 | 4933 | 7.400 | 9.866 | 12333 | 14800

2464 | 4920 7.393 | 0.857 | 12322 | 14.786

2462 | 4.921| 7.38 | .88 | 12310 | 14.772 2 0.000

20460 [* 4920 | 7.379 | 9.880 | 12200 | 14759 5 002

2.458 | 4915 | 7.372| o83l | 12.987 | 14745 7y 004

248 4910| T30 | o8| 13 | 17| 0| 008

T

1
&
.
&
~
s
&
>
©
*
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Tasre 7.—Coordinates for projection of maps (scale gsiyy)—Continued.

[From Smithsonian Geographical Tables.]

Meridio- Abscissay of developed parallel,
. nal dis- ; .
Lllx?'lti:l;f t}‘r’lﬁﬁs : Ordinates ofdcvclg)[)c;ill
parallel.| even |24 longi-| 5 longi- 78 1ongi-[10/ Tongi-{ 124 lon- (16’ longi- parallel. S
degree tude. tude. tude. tude. | gitude.| tude. ' i
parallels. i
1
© 1| Inches. | Inches. | Tnches. | Inches. | Inches. | Tnches. | Inches. | Longi- f
2,453 | 4,906 .359 | 9.812| 12,265 | 14.718 | tude 430 30! |f
2.451 | 4.901 | 7.852| 9.802{ 12.253 | 14.704 | inter- et
2,448 | 4.897 [ 7.345| 9,798 | 12,241 | 14.690 [ val. :
2.446 |  4.892 | 7.838 | 9.784 | 12.230 | 14.676 i
2,444 | 4,887 7.331| 9. 77g 1§. 218 | 14.662 :
2.441 | 4,852 1 7.324 | 9.765 | 12.206 | 14.648 , Tnches. | Inches. |i
2439 | 4§78 | THT| 9756 1219 | 10633 | . op 1 o ces | o ook é
2,437 | 4.873| 7.310 | 9.746 | 12.183 | 11619 5 002 | o0z |
2.43¢ | 4.868 | 7.303 | 9.737 | 12.171 | 14.605 7% 004! Lood |t
2.432 | 4,864 | 7.296 | 9.728 | 12.160 | 14.591 10 008 | oo |l
2.430 4. 859 7.289 9.718 | 12.148 | 14.577 128 | . .012 012 b
2.427 | 4.854 | 7.282| 9.709 | 12.136 | 14.563 50 o] o1 |
3400 |wan.....| 2425 | 4.850 | 7.275 | 9.700 | 12,124 | 14.549 350 - !
05 5.823 | 2428 | 4.845| 7.267 | 9.690 | 12.112 | 14.535 "
10| 11,645 | 2,420 | 4,840 | 7.260 | 9680 | 12.100 | 14.520 ; -
15 | 17.468 | 2.418 | 4.835 | 7.253 | 9.671| 12.088 | 14.506 o, | dnches.
20 ) 28.201 2,415 ] 4.831| 7.246 | 9.661 | 12.076 | 14.492 24| 0.000
Y95 20.113 | 2418 4.8261 7.289 | 9.652 | 12,064 | 14.477 5 -002
30 | 34.936 | 2.411| 4.821 7.231 | 9.642 | 12.052 | 14.463 7% - 004
2,408 | 4.816 | 7.224 | 9.632 | 12.040 | 14.448 ) 10 -008
2.406 | 4.811F 7.217 | 9.623 | 12.028 | 14.434 12 . 012
2.403 | 4.807 | 7.210 | 9.618 | 12.016 | 14.420 15 -018

2.401 | 4.802| 7.203| 9.604 | 12.004 { 14.405
2,399 | 4.797 | 7.195| 9,504 | 11.992 | 14.391 oo

14.376 I

85 00 |oeeon..... 2,396 | 4792 | 71881 9.584 | 11.980
05| 5824|2304 4787| 7081 9.574 | 11.968 | 14.302
10| 10647 | 2891{ 4782 7074 9.565 | 11.956 | 14.347 ] \
1| 17471 2389 | 777 | 7.166 | 9.555 | 11,944 | 14.332 | Longi-) i
20| 23204 | 2.8 | 4773 | 7.159 | 9.545| 11,931 | 14.318 | tnde | oo ag0 |
25| 29118 | 2.384 | 4768 | 7.151 | 9.535 | 11.919 | 14.303 | inter- '
30 | 34942 | 2.881 | 4.763 | 7.144 | 9.525 | 11.907 | 14.288 | val ;
35 |ieennnnn. 2379 4758 | 7.137] 9.516 | 11.89 | 14.273 :
40 (2000 2.376 | 4.753 | 7.120 | 9.506 | 11.882 | 14.259 |
45 | el 2.374 | 4748 | 7.122| 0.496 | 11.870 | 14.244 | ¢ | Fuches. | Inches
50 |-l 2372 | 43| 7115 0.486 | 11.858 | 14.229 25| 7.0.000.| “0.001 ;
1 3 A 2.369 | 4.738| 7.107| 9.476| 11.845 | 14.214 5. .002| ..002
780041 005
3600 |oriennnn.. 2,367 | 4.738 | 7.100 | 9.466 | 11.833 | 14.200| 10 | ... 008 | 1.008
05| " Bis2i| 2:364 | 4728 | 7.092 | 9,456 | 11.820 | 14.185 | 128 | owz| 018
10| 11649 | 2.362| 4.723| 7.085| 9.446| 11.808 | 14.169 | 15 018 | -.018
15{ 17.478 | 235 | 4718 | 7.077 [ 9436 | 11.795 | 14.154
20| 23207 | 2357 | 4.713| 7.070 | 9.426 | 11.783 | 14.139 370
25 | 20122 ] 2354 | 4708 | 7.062 | 9.416 | 11.770 | 14.124
: 4.703 | 7.055 | 0,406 | 11758 | 14.109
4698 [ 7.047 | 9.39 | 11.745| 14094 | ‘
4693 | 7.039| 9386 | 11.732| 14.079 o4
4.688 | 7.032( 9.876 | 11720 | 14.064 5
4.683 | 7.024 | 9366 | 11707 | 14.048 7}
4,678 | . 7.017 | 9.356 | 11694 | 14.088| 10
124
By 03| 7009 | 9345 | 1L082) .08 | 1 :

Bull. 214—03 5
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' GEOGRAPHIC TABLES AND FORMULAS.

. [BULL.214.

TaBLE 7.—Coordinales for projection of maps (scale 53355) —Continued.

[From Smithsonian Geographical Tables.]

Abscissas of developed parallel.

Meridio-
) nal dis-
Lati- | tances i relope
tudeof | from Ordmutc; roafl {icflz\ eloped
parallel.| even [24/longi-|p’ longi- [74/longi-|10’ longi-| 124’ lon- {15’ longi-| . p .
degree | tude. tude. tude. tude. | gitude.| tude.
parallels.
o 7 Inches. Inches TInches. | Inches. | Inches. | Inches. | Inches. | Longi-
4.673 | 7.009 | 9.345 | 11.682 | 14.018 | tude | 4.0 280
4.667 | 7.001 | 9.335 | 11.669 | 14.003 | inter- &
4.662 | 6.994 | 9.325 | 11.656 | 13.987 | val.
4.657 | 6.986 | 9.314 ] 11.643 | 13.972
4.652 | 6.978 | 9.304 | 11.630 | 13.956
4.647 | 6.970 | 9.294 | 11.617 [ 13.941 r | Inches. | Inches.
4.642 | 6.963| 9.283 | 11.604 | 13.925 21| " 0.001 | ~0.001
4.637 | 6.955 | 9.273 | 11.591 | 13.910 it 002 | 002
4,631 0.944 9.263 | 11.578 | 13.894 7k 1005 | .005
4.626 | 6.939 | 9.253 | 11.566 | 13.879 10 1008 | .008
4.621 | 6.932 | 9.242 | 11.553 | 13.863 12 03] 013
4.616 | 6.924 | 9.232 | 11.540 | 13.848 15 ‘018 | 019
4611 ) 6.916 | 9.222 | 11.527 | 13.832
4,606 6,908| 9.211( 11.514 | 13.817 390
4.600 | 6.900 | 9.201 | 11.501 | 13.801
4.595 | 6.892 | 9.190 | 11.488 | 13.785
4.500 | 6.885 | 9,179 | 11.474 | 13.769 ,
4.584 | 6.877| 9.169 | 11.461 | 13.753 o | Tnches.
4.579 | 6.869 | 9.158 | 11.448 | 13.737 25| 0.001
4.574 | 6.861 | 9.148 | 11.435 | 13.722 5 - 002
4.569 | 6.858 | 9.137 | 11.422| 13.706 T -005
4.563 | 6.845 | 9.127 | 11.408 | 13.690 | 10 -008
4.558 | 6.837 | 9.116 | 11.395 | 13.674 123 .013
4.553 | 6.829 | 9.106 | 11.382 | 13.658 15 -019
4.547 | 6.821| 9.095| 11.369 | 13.642
4.542 | 6.813) 9.081| 11855 | 13.626 | Longi-
4.537 | 6.805| 9.073| 11.312| 13.610 | tude o o
45311 6.797 | 9.063| 11.328 | 13.594 | inter- | 39 40
4.5% | 6.789 | 9.052 | 11.315| 13.578 | val.
4.521 | 6.781 1 9,041 [ 11.301 | 13.562
;1. 2118 g 7(7)3 9.030 | 11.288 | 13.545
. .765 | 9.020 | 11.274 | 13.529 , :
47504 | 6757 | 9.009 | IL26L| 13513 | -, | nehes | Tnches.
4.499 | 6.748 | 8.998 | 11.247 | 13.497 4 “ooz | %002
4.494 |- 6.740 | 8.987 | 11.234 | 13.481 7 005 | 005
4.488 | 6.732 | 8.976 | 11.221 | 13.465 10* 008 | oos
4483 | 6724 | 8.966| 11207 13.448| 1241 013} 013
4477 | 6716 | 8955 | 11,193 | 13.432| 19 019|019
4.472 | 6.708 | 8944 | 11.180 | 13.415
4.466 | 6.699 | 8,933 | 11.166 | 13.399
4.461 |  6.691 | 8.922 | 11.152 | 13.382 41°
4.455 | 6.683 | 8.911| 11.138 | 13.366
4.450 | 6.675 | 8.899 | 11.124 | 13.349
4.444 | 6.666 | 8.888 [ 11.111 | 13.333 | Inches.
4.439 | 6.658 | 8.877 | 11.097 | 13.316 24 |~ 0.001
4.433 | 6.650 | 8.866 | 11.083 | 13.300 5 .002
4.428 | 6.642 | 8.855 | 11.069 | 13.283 75 . 005
4,422 | 6.633 | 8.844 | 11.056 | 13.267 10 .008
124 .013
4.417 | 6.625 | 8.833 | 11.042| 13.250 15 2019 |
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TasLe 7.—Coordinates for projection of maps (scale gzigzy) —Continued.

GEOGRAPHIC TABLES AND FORMULAS

[From Smithsonian Geographical Tables.]

67

Meridio- Abscissas of developed parallel.
. nal dis-

Lati- | tances Ordinates of developed
tude of | irom . X arallel
parallel.| even [24/longi-| 6 longi- |7}’ longi-{10’ longi-| 124’ lon- |15’ longi- P .

degrec | tude. tude. tude. tude. | gitude.| tude.
parallels.

° ! | Inches. | Inches. | Inches. | Inghes. | Inches. | Inches. | Inches. | Longi-

2.208 | 4.417 | . 6.625 | - 8.833 | 11.042 | 13. tude | 450 420
2.206 | 4.411| 6.617 ] 8.822| 11.028] 13.233 | inter-
2.203 | 4.406 | 6.608 |* 8.811 | 11.014 | 13.216 | val.
2.200 | 4.400 { 6.600 | 8.800 | 11.000 | 18.200
P Gh em) bR e e
. 194 R . .77 . . 166 , neh chi
2,192 | 4.383| 6.575| 8.766 | 10.958 | 13.149 21 Inoc.oeéi I(’)l.((foels
2180 | 4.377 | 6.500 | 8.755 | 10.94d | 13.132 5 002 | 002
2.186 4.372 6.558 8.744 | 10.930 3,116 ! - 005 2005
2183 | 4366 | 6.540| 8732| 10,916 18099 10 008 | .008
2.180 4.361 6. 541 8.721 | 10.902 | 13.082 124 .013 013
2.178 | 4.355| 6.533| 8.710| 10.888 | 13.065| 33 019] 019
2,175 | 4.349 | 6.524 | 8.699 | 10.873 | 13.048
2.172 | 4.344 | 6.515| 8.687 | 10.859 | 13.031 430
2.169 | 4.338 | 6.507 | 8.676 | 10.845 | 13.014
2,166 | 4.332 | 6.498 ) 8.664 | 10.830 | 12.996
2.163 | 4.326| 6.490 | 8.653 | 10.816 | 12.979 ,
2,160 | 4.321 | 6.481 | 8.641 | 10.802 | 12.962 | Trches.
2158 | 4.315| 6.472 | 8.630 | 10.787 | 12.945 24 0.001
2.155 | 4.309 | 6.464 | 8.618 | 10.773 | 12.928 6 -002
2152 | 4.304 [ 6.455 | 8.607 | 10.759 | 12.910 74 .005
2,149 1.298 | 6.447 | 8.596 | 10.744 | 12.893 01 .008
2.146 | 4.292 | 6.438 | 8.584 | 10.730 | 12.876 12y .03
2,143 | 4.286 | 6.429| 8.573| 10.716 | 12.859 15 -019
2.140 | 4.2811 6.421| 8.561 ) 10.701 | 12.842
2187 | 4.275 | 6.412| 8550 | 10.687 | 12.824 | r,ongi-
2134 | 4.269 | 6.403 | 8.538 | 10.672 | 12.807 | tuda o o
2.132 | 4.263 | 6.395| 8.526 | 10.658 | 12.789 | inter- | 43 44
2129 | 4.257 | 6.386 | 8.514 | 10.643 | 12.772 | “ya1.
212 | 4.251| 6.377) 8.503 | 10.628 | 12.75
bl ps) i e
. 4. . 3 .47 . 7 ,
2117 | 4:234 | G.351| 8.468 | 10°585 [ 12.701 oy Tches. | Inches.
2114 | 4.228] 6.342| 8.456 | 10.570 | 12.684 51 Too2 ! oo2
2111 | 4.222] 6.333| 8.444 | 10.555 | 12.666 2l Toos | ook
2,108 | 4.216| 6.324 | 8.432 | 10.541 | 12.649 107 Coos | Coos
; ; 124 .013| .013
2105 | 4.210 | 6.316 | 8.421 | 10.526 | 12.631 5
2.302 | 4,205 | .6.307 | .409 | 10,511 | 12613 B .09 .09
2.099 | 4.199 | 6.208 | 8.397 [ 10.496 | 12.59
2.096 | 4.193 | 6.289 | 8.385 | 10.482 | 12.578 .
2,003 | 4.187 | 6.280 | 8.373 | 10.467 | 12.560 45° -
2.090 | 4.18L{ 6.271| 8.361 | 10.452 | 12.542
2.087 ) 4.175{ 6.262| 8.350 | 10.437 | .12.524
2.084 | 4.169| 6.253 | 8.338 | 10.422 | 12.506 ' Inches. | .
2.081 | 4.163 | 6.244 | 8.326 | 10.407 | 12.489 23 0.001
2.078 | 4.157 | 6.285 | 8.314 | 10.392 | 12.471 5 . 002
2.076 | 4.151 | 6.227 | 8.302 | 10.377 | 12.453 H 005
2.073 | 4.145|- 6.218 | 8.290 | 10.363 | 12.435 1(2> .809
124 .013
46 00 |....o..... 2,070 | 4.139| 6.209 | 8.278 | 10.348 | 12.417 15 .019
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© . TaBLE 7.—Coordinales for projection of maps (scale ﬁgw)—(}ontinued.

[From Smithsonian Geogruphical Tables.]

Meridio- . Abscissas of developed parallel.
nal dis- :
Lati- - | tances
tude of [ from
parallel.| even |2§’longi-| 5’ longi-|{74/longi-{10’ longi412}’ lon-{15’longi-
degree | tude. tude. tude. tnde. | gitude.| tude.
par&llels |

Ordinates of develdbcd B
parallel.

Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
4.139 6.209 8.278 | 10.348 | 12.417 | tude 450
4.133 6.200 8.266 | 10.333 | 12.399 | inter-
4.127 6.191 8.254 | 10.318 | 12.381 | val.
4,121 6.181 8.242 | 10.302 | 12.363

46°

4115 | 6.172] 8.230 | 10.287 | 12.345
41001 61631 82181 10.2:2] 12327 | ¢ | Inehes. | muches.

4.103 6.154 8.206 | 10.257 | 12.308 21l 0,001 [ 0.001

- 4.097 | 6.145 8.194 | 10.242 | 12.290 5 002 002
4.091 6.136 8.181 | 10.227 | 12.272 i 005 .005
4.085 6.137 8.169 | 10.212 | 12.254 10 -009 009 |
4.079 | 6.118 8.157 | 10.197 | 12.236 123 013 013 ¢
4.073 6.109 8.145| 10.182 | 12.218 15 019 019
4.067 6.100 | 8.133 | 10.166 | 12.200
4.060 6,091 8.121 | 10.151 | 12.181 470

4.054 | 6.081 | 8.108| 10.136 | 12.163
4.048 | 6.072 | 8.096 | 10.120 | 12.144
4.042 | 6.063 | 8.084 | 10.105 | 12.126 ,
4,036 | 6.054 | 8.072| 10.090 | 13.107 Inches.

4030 | 6.044| 8059 | 10.074 | 12.089 24 0.001
4093 | 6.035 | 8047 | 10.059 | 12.070 5l 002
4017 | 6.02| 8035 10.043 | 12.052 73 .005
4.011 | 6.017| 8022 10,028 | 12033 10| .008
4.005| 6.008| 8.010| 10013 | 12.015 12 013

3.999 | 5.998 | 7.998 | 9.997 | 11.996 15 -019

3.98 | 5980 | 7.973 | 90.966 | 11.959 | Longi-
3.980 | 5.970 | 7.960 | 9.950 | 11.940 | tude o o
3.974 | 5,961 | 7.948] 9.935 | 11.922 | inter-| %7 48
3.968 | 5951 | 7.935| 9.919| 11908 | “yal.

Inches. | Inches.
0. 001

7 : 23 0.001
Sosa| Zooal v | o8| Tism ¢
3.030°| 5.8%5 | 7.560| 9.8%5 | 11.790 3% oz -0
; 3024 | 5.8 | 7.848 | -9.809 | 11771 0| o
. : - i ol or
3.917 | 5.876 | 7.835| 9.794| 11752 i
AL\ o.ser| mEz| 0TS | ILTR 151 .09} .09

5.892_ 5'333 7.784 | 9.730 | 11676 49°

3.873 5:810 7.746 | 9.683 | 11619 | ¢ | Inches.

3.867 | '5.800 7.733 9.667 | 11.600 2§ 0.001
3.860 5.790 7.721 9.651 | 11.581 5 .002
3.854 5.781 7.708 9.635 1 11.562 T4 . 005
3.848 5.771 7.695 9.619 | 11,543 1(2)l 8?2
123 .

3.841 5. 762 7.682 | 9.603 | 11.524 15 .019

3.2 | 5733 | 7.644| 9.555| 11.466 400 500

Inches. | Inches.
0. 001

19
=
=1
S
o
=3
%
=
~
o
N
<

PDOL©:
'S
=3
Iy
-
=
o
=3
@

de
o
=3
=

84 7. 002 | .002
3.783 | 5.675 | 7.566 | 9.458 | 11.349

3.777 | 5.665| . 7.563 | 9.442 | 11.330 o el oo
3.770 | 5.655| 7.540| 9,426 11.311 . .

128 013 | 013
3.764 | 5.646| 7528 | 9.409 | 11.291 1) .019) .019




GANNETT.]

GEOGRAPHIC TABLES AND FORMULAS.

Tasure 8.—Coordinales for projection of maps (scale rxdvy).

Abscissas of developed parallel.

Longi'tude interval,

Ordinates of devel!
oped parallel.

Lntitul(]lelof
paraliel,
P . Longi- .
5 7L 107 15 tude Inch.
’ interval.
’
N Inches. | Inches. | Inches. | Inches. 5 002
26 00 7.300 | 10.949 | 14.599 | 21.899 ‘7& 005
05 .294 .9d1 .589 .883 10 R
074 .292 937 .583 ©.875 T 021
10 . 389 933 578 © 867 -0
15 .284 926 568 .852 )= Moridi
Latitude | -5 55
interyal, | O dis-
20 7.279 | 10.918 | 14.557 | 21.836 tance.
22} . 276 .914 .552 .828 -
25 1273 910 .547 .820 ’ Inches.
30 .268 902 .537 . 805 1 1,615
: 2 3,231
3 4,846
35 7.263 | 10.894 | 14,526 | 21.789 4 6.461
374 . 260 890 521 781 5 8.077
40 .258 886 .516 L7713 6 9.692
45 . 252 878 .505 L7857 7 11.308
8 12,924
) 9 14.539
50 7.247 | 10.871 | 14.495 |. 21.742 10 16,154
Ell I B+ I IR Y
.2 4 72% 1| Tongi-
60 . 237 855 473 710 lmlegin- Inch.
terval,
27 00 7.237 | 10.855 | 14.473 | 21.710 ,
05 .231 7 . 463 .694 5 |- 003
07% .229 843 457 | 686 o 005
10 .226 839 452 | .67 107 o0
15 .221 831 442 . 662 15 {022
20 7.215 | 10.822 | 14.430 | 21.645 || Latitude| Meridi-
24| o2 818 4 | resy || TS oyl qis-
2% . 209 814 419 .628 tance.
30 . 204 806 408 .612 -
- ! TInches.
: . 1 .616
-3 7.199 | 10.798 | 14.397 | 21.506 2 3.232
374 .196 793 | .392 .587 3 4,847
40 .198 789 386 579 4 6.463
45 .188 781 375 .563 5 8.078
6 9,694
7 11,310
50 7.182 | 10.774 | 14.365 | 21.547 8 12,925
524 .180 769 .859 .539 9 .| 14.541
55 77 | s | .85d .531 || - 10 16,157
60 7L 757 | .343 T ——
’ L?ngb
98 00 | 771 | 10757 | .33 | 2usi | paeln-| Inch.
05 .166 749 .332 .498 -
074 .163 744 .326 .489 ;
10 .160 740 |- - .321 .481 5 003
. 15 .155 732 .309 A6 g s
; ‘ 10 .010
20, 749 | 107 ) 12 ) o8 1 022
: . .72 .293 .44 - loridi-
25 J144 s | .87 “431 || Latitnae | Meridi-
30 .1:8 707 .276 L414 || interval | T o f0
: ' 4 Inches.’
, 35 7.182 | 10.698 | 14.265 | 21.897 1 1.616
374 129 . 694 .259 .388 2 3,232+
40 127 690 .253 .380 3 4,848
45 121 681 | - .242 .363 4 6. 464
| 5 8.079.
: . . 6 9.695
50 7116 | 10.673 | 14.231 | 21.347 7 11.311°
524 118 . 669 .225 .338 8 12,927
55 .110 . 665 .220 .330 9 14.543
60 .104 .213 0 16.159

656 | . 1209
]

=
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GEOGRAPHIC TABLES AND FORMULAS.

[BULL. 214,

TasLE 8.—Coordinates for projecl,ibn of maps (scale 33%y5. )—Continued.

scissas of llel.
Abscissas of developed paralle Ordinates of devel-
Latitudeof Longitude intérval. oped parallel.
llel. -
parallel ] Longi-
5 7 10’ 15 tude | Inch.
interval.
© ¢ | TInches. | Inches. | Inches. | Inches. r
29 00 | ~7.104 | 10.656 | 14.209 | 21.813 5 .003
05 1099 .648 197 1296 7% 1006
07k | .096 -643 191 | 87 10 -010
10 .093 1639 1185 .18 15 .023
15 .087 .630 74 261 ||l
Latitude | oridh
20 7.081. | 10.621 | 14.162 | 21243 |[interval.|Te o
2e) 018 -7 156 “234 4
.07 - 61: 5! 1996 ; Tnches,
30 -070 <604 ‘140 -209 1 e
. 2 3,932
35 | 7.06¢ | 10506 | 14.128 | 20192 3 o
374 | .06l 1501 122 1183 : oo
40 .058 587 116 T ° o 007
45 (052 | .o78 1105 1157 p R
8 12,920
9 11
50 | 7.046 | 10.569 | 14.093 | 21.139 1.6
52 | 043 565 -087 1130 10 I
55 | .041 .561 .08t .12 -
60 .035 552 .069 .04 || Longi-
= tudein- | Inch.
terval.
30 00 | 7.035 | 10.552 | 14.069 | 21.104
05 1029 .543 -057 1086 /
074 | .02 .538 “051 077 5 003
10 L023 1534 045 1068 7} <006
15 017 |- .525 .035 .051 10 2010
. . 15 .023
2 | 7011 | 10516 | 14.022 | 21.033 ] Meridi-
228 | loo8 “512 016 “op4 || Latitude | oot
25 . 005 .507 . 010 015 (|interval | "ps ce
30 | 6999 499 | 13.999 | 20998
4 Inches.
35 | 6.993 | 10.490 | 13.987 | 20.980 ! Lo
376 [ .990 L485 . 981 L971 3 s
40 1987 .481 .97 1962 8 & des
45 1982 472 .963 .945 5 o
(73 9.0%8
. 11,31
50 6.976 10.463 13. 951 20. 927 5
| lem | a0 985 918 5o B
. . -939 -909 :
60 963 | 445 927 | .89 10 | 16163
Longi-
31 00 6.963 | 10.445 | 13.927 | 20.890 | tudein- | Inch.
05 957 .436 .872 || terval.
074 954 1431 908 -862
10 951 -49% 902 1853 '
15 1945 17 890 .835 5 | .o03
7% -006
10 Jo11
20 | 6.939 | 10.408 | 13.878 | 20.817 || 15 024
224 936 <404 872 -808 -
gg 93:7»' ggg gss .798 || Latitude Olgflrlgiis-
.92 . 53 780 | intery al dis-
1ptena]. tance.
35 [ 6.920 | 10.380 | 13.841 | 20.761 Do | Amekes
373 917 1376 .835 L7152 ) N o
0 915 1372 829 744 : gt
45 908 1362 .817 1% : Fred
5 8.083
6 9.700
50 | 6.902 | 10.353 | 13.804 | 20.706 7 11.817
5% .89 348 797 .696 8 12. 932
55 .896 344 L1792 688 9 14.549
60 .890 1334 .779 -669 10 16. 166




GANNETT.] "

Tanre 8.—Coordinates for projection of maps (scale 535y)—Continued.

GEOGRAPHIC TABLES AND FORMULAS.

Ordinates of devel-
oped parallel,

15

Tnches.

. 555

20. 536
517
~498

20.479
469
. 460
LddL

20. 441

20.2

Ahscissas of developed parallel.
Latitude of Longitude interval.
parallel.
5/ % 100
o 7 Inches. | Inches. | Inches.
32 00 . 890 10. 834 13.779
05 .883 .325 .767
074 . 880 . 320 . 760
10 877 315 754
15 .871 . 306 . 742
20 | 6.8 | 10.206 | 13.720
224 . 861 . 291 L7122
25 . 858 . 287 .76
30 . 852 271 . 703
35 6.845 10.268 13.691
37% . 842 . 263 . 634
40 .83y . 258 678
45 . 833 .249 . 665
50 | 6.82 | 10.239 | 13.653
52§ . 823 .234 . (46
55 .820 .230 . 640
60 814 .220 . 627
33 00 6. 814 10.220 13. 627
05 . 807 .210 614
07% . 804 . 205 . 607
10 . 801 . 201 . 601
15 LT 9 . 588
20 6.788 10.181 13.575
224 784 .176 569
25 781 .171 . 562
30 75 .162 .549
35 6.768 10.152 13. 536
37 .765 . 147 .
40 .762 L142 523
45 . 755 ;132 .510
50 6.749 10.123 18,497
524 745 118 .491
56 L7942 113 .484
60 L7336 .103 471
34 00 6.736 10.103 13.471
05 L729 .093 L458
074 .726 . 088 .451
10 722 .083 445
15 .76 .073 .431
20 6. 70§ 10. 063 13.418
224 . 706 . 058 .411
25 L702 . 053 .405
30 . 696 043 391
35 6.689 10. 033 13.378
37 . 686 . 028 .371
40 . 682 023 .365
45 676 .013 .351
50 6.669 10.003 13.338
52} . 666 9.998 .331
55 . 662 . 993 .325
60 . 656 .983 31t

Longi-
tude Inch,
interval.
’
5 .003
ke . 006
10 .011
15 024
Latitnde | Meridi-
interval. O'tm 18
ance.
! Inches.
1 1.617
2 3.234
3 4.851
4 6.468
5 8.085
6 9.702
7 11.319
8 12,935
9 14. 552.
10 16.169
Longi-
tude Inch.
interval.
’
b} .003
T+ . 006
10 .011
15 L 024
Latitde | Meridl-
interval. t i
ance,
! Tnches.
1 1.617
2 3.234
3 4.852
4 6: 469
5 8.086
6 9.703
7 11.321
8 12.938
9 14,5556
10 16.172
Longi-
tude Inch.
interval.
'
5 . 003
7% . 006
10 L011
15 025
Latitude| Meridi-
interval. t
ance.
! Inches.
1 1.617
2 3.235
3 4,852
4 6. 469
5 8.087
6 9.705
7 11.822
8 12.938
9 14. 667
] 16.174




~GEOGRAPHIC TABLES AND FORMULAS. + [BuLL. 214,

Tante 8.—Coordinates for projection of maps (scale, rxizy)—Continued.

" Abscissas of developed parallel,
‘ Abscissas of developed p ° Ordinates of devel-
Lsmtudeof = Longitude interval. oped parallel.
parallel. . Longi- N
5’ 74 10/ . 15/ “tude Inch.
interval.
! o Inches. { Imches. | Imches. -{ Inches. !
185 00 | 6.656 9,983 | 13.311 | 19.967 5 .003
05" -649 ..973 -.298 .. 947 3 .006
k 074 .645 ..968 -.991, 1936 10 .011
. 10 . €42 . 963 284 .926 15 .025
.15 .635 953 [ -.o27 . 906 .
. Meridi-
Latitude onal dis-
. .20 6.628 9.942 | 13.257 | 19.885 | imterval.|™y oo
A ,22;:— .ggg 937 ‘.223 .275
-2 92 -2 - 865 4 Inches
30 L615 922 .230 .845 . hees
i 2 3.236
. 35 | 6.608 | 9.912 | 13.216 |. 19.8% 3 ﬁ.'fﬁ
0 sTh 606 .907 -209 .8la 4 o 0a
40 801 902 .203 84 D e
T 594 891 189 .83 3| 1
. 8 12.233
50 | "6.588 | 9.881 | 13.175 | 19.763 90 | 1456
S B2y | 584 876 I .169 1753 10 | 16.178
55 .581 .871 .161 742 -
60 .574 . 861 1148 1722 || Longi-
. tude Inch.
I K interval.
36 00 | -6.574 | 9.861 | 13.148 | 19.722
05 567 .850 .134 .701 .
074 -564 .845 127 -691 5 ,003
10 .560 -840 1120 .680 C7y -006
15 | .558 829 |° .106 .659 ‘10 S011
. ‘15 .025
207 6.546 | 9.819 | 13.092 | 19.638 ) Meridi-
24| 543 .84 .086 L6283 || Latitude| 0y giq.
25 .539 -.808 -078 -617 || Interval.| " e,
.30 .532 .799 064 59 :
. t Inches.
: 1 1,618
35 | 6.525 | 9.787 | 13.050 | 19.576 2 8.936
T 374 .522 782 .044 .565 3 . 4. 854
40 .518 777 . 036 . 564 M 6472
! 45 .511 766 022 1533 5 .| 8000
] 9.708
7 ¢ | 11.32 |
50 6.504 | 9.756 | 13.008 | 19.512 8 ¢ | 12.044
524 .501 751 .001 .502 9 14.562
55 497 745 | 12,994 ~491 10 | 16.180
) -60 .490 735 .980 ~470
. Longi-
. . tude Inch.
37 00 6.490 9.735 12. 980 19.470 {|interval.
.06 - .488 724 . 965 448
074 .479 718 .958 437 ’
10 .476 713 .951 427 5 003
15 . 468 702 .937 . 405 7 007
. 10 ¢ .012
15 .026
3(2) G.ggé. 9.601 | 12 92{2) 19.383
; . 686 .91, .373 .| Meridi-
Al I 681 -908 ‘362 | Latitude| o vqic
30 447 670 893 .340 || interval | T e,
! nches.
35 | 6440 | 0.650 | 12.879 | 19.319 1| Tackes
37k .436 654 | -.872 . 308 21| 3936
40 .433 649 .865 .298 .3 | 455
- 45 .425 638 .851 .276 L4t | 6478
5 .| 8091
N 6 | 9.709
30 | 6418 9.027 | 12.8% | 10.254 7 11,328
52 415 622 829 L4 8 12.946
55 411 616 822 .233 S 9 | 14.564
60 .404 605 ".808 .211 10 ;| -16.182




GANNETT.] GEOGRAPHIC TABLES AND FORMULAS.

TasLe 8.—Coordinates for projection of maps (scale r5hgy)—Continued.

Abscissas of developed 1lel. )
sel eveloped para Ordinates of devel-
Latitude Longitude interval. oped parallel.
(6}
parallel. : Longi- ‘
5 T 10" - 16 tude Inch.
’ : interval.
o Inches. | Imches. | Inches. | Inches. !
38 00 | - 6.404 | 9.605° | 12,808 | 19.211 6 .003
05 .396 594 | 792 .189 % .007
076 | 393 .589 .86 178 10 -012
10 -389 .584 718 S168 15 .026
15 1382 .573 764 L146
‘ ’ . || uatituae | Meridi-
20 6.375 9.562 | 12.750 | 19.124 [/interval | o0
gg% 371 .556 742 12
367 -551 734 102 p
30 360 | 540 720 080 || Thches.
2 3.237
% | 6.353 | 9.520 | 12.706 | 19.058 H ¥t
374 349 .523 698 047 5 8 003
10 346 .518 692 037 i & 75
45 338 .507 676 014 » 11531
L |
50 | 6.331 | 9.496 | 12.662 | 18.992 '
524 327 L4091 654 982 10 16,186
56 .324 .485 .648 2791 .
60 .816 474 .631 .948 || Longi-
tude Inch.
interval.
39 00 | 6.316 | 9.474 | 12,632 | 18.948
05 .309 .463 .617 1926 ’ -
074 | 1305 457 -609 L9014 5 .003
10 | . .301 L4951 -602 903 | 7 -007
15 .294 -440 1587 .881 10 -012
15 .026
20 | 6.286 | 9.429 | 12,572 | 18.858 o | Meridi-
224 | .282 .423 -565 .8a7 | Latitude 5o ovqic
2 1279 .418 567 .836 | interval. [ "o e
30 271 . 406 .542 813 .
! Inches.
35 | 6.264 | 9.305 | 12527 | 18.701 : 1419
374 .260 .389 1520 780 3 4 56
40 1256 .384 .512 768 9 e
45 -249 .373 .97 746 H 094
7 151
. 1.331
50 | 6.241 | 9.361 | 12,482 | 18.723
W] o om g | u
K . 46
60 -296 1339 ) 678 10 16.188
Longi-
40 00 6.226 9.339 | 12.452 | 18.678 |/, tude | Inch.
05 .219 .328 .438 .656 || interval,
075 | .26 L322 429 L644
10 .211 1316 422 1633 ’
15 -203 305 -406 609 5 .003
\ : 74 -007
10 .012
20 | 6196 | 9.203 | 12.302 | 18.587 15 -026
294 192 .288 .384 .576 —
S| 1 e |86 |96 pasitude | e
. 0‘ .270 .361 .54 interval. tance.
3 | 6.173 | .9.250 | 12.346 | 18.518 1 Tnches.
374 169 .253 .338 506 2 3 239
40 165 247 330 495 3 v
45 (157 .236 315 472 PR (74
- 5 8.095
. ; 6 9.714
: Tl 6150 | 9.224°{ 12300 | 18.449. 7 ] 11.333
524 146 .219 _292 438 8 12,952
55, 142 -213 1285 L4217 L9 | 1405m1
. 60 134 201:] 269 .403 10 ;| 26190 |
. i |
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TaBLE 8.— Coordinates Jfor projection of maps (scale xf5y)—Continued.

issas of developed .
Abscissas of developed parallel Ordinates of devel-
Latitiude Longitude interval. . oped parallel.
0 K
parallel. Longi-
5 w 10’ 15/ tude Inch.
. interval.
o 7/ Inches. | Inches. | Inches. | Inches. 4
41 00| 6134 | “9.200 | 12,269 7| 18.403 5 .003
05 127 -190 "254 °| 1.380 74 1007
07 123 1184 246 1368 10 l012
10 119 178 238 .356 15 1026
15 m 2166 299 .333 :
Latitude Oﬁigflgi‘;_
20 6.103 9.155 | 12,206 | 18.310 ||interval.]™i 0 o
22} 099 1149 198 208
09 ‘143 190 -286 ; Tnche.
30 -087 181 175 -263 1 i
2 3.239
35 | 6.080 [ 9119 | 12159 | 18.239 3 & 2??
syl |o.ns | w3 | M4
40 072 -107 143 215 PO e
45 -064 £096 128 (192 g ot
s |
50 | 6.056 | 9.084 | 12.113 | 18.169 9 . 57
524 052 8 L0 |157 10 16.193
B S s) |
. . { .0 L1 -
o4 ! 81 tude Inch.
| interval.
42 00 | 6.041 | 9.961 | 12.08 | 18.122
05 033 ~049 - 066 -098 '
07s | o020 1043 057 .086 5 .003
10 025 L0387 050 .074 74 ~007
16 017 1025 034 .051 10 012
15 .026
20 | 6.000 | 9.013 | 12018 | 18.027 } ey
224 | 005 | 007 010 ‘015 | Latitude | Meridl
25 001 .001 0 .003 | interval. | T e
3 | 5993 | 8989 | 1198 | 17.979
’1 Incheg.
. . 1. 62
35 | 598 | 8978 | 11970 | 17.956
37| .o81 971 963 1944 z .00
40 977 1966 955 1932 3 P
45 969 1954 939 -908 H o oo
e
7
50 | 5961 | 8942 | 11923 | 17.884 -
593 957 1936 915 .872 H bt
55 1953 1930 907 - 861 » 15
60 L9045 L018 891 -836 .
Longi-
43 00 5.945 8.918 | 11.891 | 17.83¢ ||, tude Inch.
05 937 .906 875 .812 | interval.
074 933 -900 868 -800
10 1929 -893 858 787 ’
15 L9021 .81 842 .763 5 .003
7 ~007
10 .012
20 | 5013 | 8869 | 1185 | 17738 || 15 -026
211 o009 -863 817 7% —
gg .905 .337 809 .7;4 Latitude oll\lfglrlgils-
1 .844 1793 2689 |5 -
896 i interval. tance.
35 | s5.888 | 8.8 | 1L.777 | 17.665 1| Tnches.
72 .826 2769 1653 : 3o
40 .880 -820 ~760 -640 3 50
4 872 .808 744 .616 3 P14
5 $.100
6 9.719
50 | 5.84 | 8796 | 1728 | 17.592 7 11.339
54| .860 .790 L7120 .580 8 12.959
55 .856 .783 711 .567 9 14.579
60 .848 i 1695 .543 10 16.199




GANNETT.] GEOGRAPHIC TABLES AND FORMULAS.

.

TasLe 8.—Coordinates for projection of maps (scale zx3yy)—Continued. .

Abscissas of devgloped parallel, Ordinates of devel-

" oped parallel.
Lat:)tudc Longitude interval.
parallel. Longi-
5, . 10/, 15/, tude Inch.
interval.
o ! Inches. | Inches. | Inches. | Inches. 4
44 00 5.848 11.695 | 17.543 .5 .003
05 .839 .759 .679 .518 74 .007
074 .836 .753 .670 .505 10 .012
10 .831 .746 . 662 493 15 .027
15 823 .734 .646 469
: Laitudo] Meridt
C90 | ss1 | 8722 | 11620 | 17.444 [ RTETVAL| Cance.
224 810 715 .621 .431
806 .709 613 .419 ’ Tnches.
30 798 .697 . 596 .394 1 6
2 2.340
= 3 .861
35 £.790 8.685 | 11.580 | 17.370 4 6.481
374 .786 .678 .571 .357 5 8.101
10 .782 672 .563 .345 6 9.721
45 713 . 660 .547 .320 7 11,341
5 | 100
9 .
50 b.765 8.647 | 11.530 | 17.29 10 16.202
524 761 .641 .523 284
56 757 . 635 .b14 271 Longi-
60 749 .623 .497 .246 tude | Inch.
interval.
45 00 5.749 8.623 | 11.497 | 17.246 ’
05 | .740 .610 .481 .221 5 .003
074 .736 .604 472 | - .208 74 .007
10 L7832 .598 .464 .196 10 .012
15 724 585 .447 m 15 .027
] Meridi-
2 | o7is | s | g | nds Latitude onal dis-
4 .56 XY 134 S ance.
2 707 .560 414 121
30 699 . 548 397 096 ’ TInches.
1 % gm
2 3,241
35 6.690 8.535 | 11.380 | 17.070 3 4,862
374 . 686 .528 .371 .057 4 6.483
40 682 .522 .363 .045 5 8.103
45 .673 .510 .347 .020 6 9,723
P
5.665 | 8.497 | 11.330 | 16.995 9 14585
524 661 491 .321 982 10 16.206
56 657 .485 .313 970
60 .648 472 . 206 94 | Longi-
- . . tude1 Inch.
46 00 | 5.648 | 8412 | 11.206 | 16,044 | NEETVRL
05 .639 .459 .278 .18 P
074 .635 .453 2711 .906 5 003
10 .631 .446 .262 .893 o o
15 .622 .433 245 867 10 “012
16 .027
20 5.614 8.420 | 11.227 | 16.841 -
224 . 609 .414 .219 .828 || ratitude | Meridi-
2 .605 .408 .211 .816 |linterval, |Onal dis-
30 .697 ) .193 .790 tance.
’ Inches
36 5.588 8.382 | 11.176 |.16.764 1 1.621
374 584 .876 167 751 2 3.242
40 .579 .369 169 738 3 4,863
45 571 .356 .142 713 4 6. 484
Pl
50 | b5.562 | 8.343 | 11.125 | 16.687 7 11,347
524 558 .337 117 675 8 12. 968
554 .330 107 661 9 14,588
60 545 318 091 .636 10 16.209
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TaBLE 8.—Coordinates for projection of maps (scale zzigz)—Continued.

. g L
Abscissas of developed parallel. or diugtes of ﬂe;rel-
s . 4 oped parallel.
La%tfude Longitude interval.
parallel. . Lougl-
5. 7. 10, . 10/, - tude Inch.
: : interval.
o 7 Inches. | Inches Inches. | Inches. v
47 00 5.645 8.318 11.091 16. 636 5. . 003 .
05 .537 . 305 .073 .610 73 .007 -
07% . 532 .298 .065 .597 10 .012
10 . 528 .292 . 056 .584 15 . 026
15 .519 .279 .039 . 558 -
Latitude | Meridl
interval.
20 5.510 8.265 11.021 16. 531 . tance.
Bl e | % o | s
. 502 . . 4 Inches.
30 .493 239 | 10.986 .479 1 1.621
2 3.242
3 4,863
35 5.484 8.226 10.979 16.453 4 6.484
37% . 480 .220 .960 .440 b 8.105
40 .476 .213 .951 .427 [ 9,726
45 .467 .200 . 934 .401 7 11. 348
8 12,969
Y 14. 590
50 | 5.458 | 8.187 | 10.916 | 16.37¢ 10 16.211
534 .454 .181 .908 . 362
55 449 .174 .899 .348 Longi-
60 .441 .161 .882 .323 tude Inch.
interval.
48 00 5.441 8.161 10. 882 16.323 !
05 .432 .148 . 865 .297 5 .003
074 428 .142 . 856 . 284 7% .007
10 .524 .135 847 .271 10 .012
15 .4156 .122 .830 .245 15 - .026
: .| Meridi-
20 | 5406 | 8108 | 10.81 | 16217 [ Eattude] opq) gis.
224 .401 .102 . 803 .204 “tl tance.
25 .397 095 794 .191
30 .388 L0382 77T .165 ’ Inches.
- 1 1.621
2 3.242
35 5.380 8.069 10. 7569 16,139 3 4. 864
374 .875 . 062 .'750 L1256 4 6.485
40 .370 . 055 .741 11 L b 8.107
45 . 362 . 042 .728 .085 .6 9.728
7 11.349
8 12.971
50 5.853 8.029 10.706 16.059 9 14,592
524 .349 .023 . 697 . 046 10 16.213
55 .344 .016 . 689 .033
60 .335 . 002 .670 . 006 Longi-
N tude Inch.
0 00 | 535 | soe | 10.60 | 1600 || meIVE
05 .326 7.989 .652 | 15.978 P
074 .322 . 982 .643 . 965 .5 008
10 .317 .976 .63 | 952 7 ‘007
15 .308 . 962 .616 .924 10 . J012
) 15 - .026
3(2)& 5.299 7.948 10. 598 15.897: Meridi
.295 . 942 . 590 . 886 i o
% | a1 | oz | e | v || LaUtNde]onel dis-
. 30 .282 .92 563 | .845 "'| . tance.
B 4 Inches.
- 35 ~5 272 7.908 10.545 15.817 1 1. 622
. 87} . 268 -902 .536 804 L2 3.243
40 . .264 .895 . 527 791 3 4. 865
- 45 255 .882 . " 509 . 764 4 6. 486
B ' 5 8.108
) 6 9.730
b0 5 246 7.868 10.491 15. 737 7 11,351
624 | .41, 862. .482 .728 8 12.972
" 55, . .287. ) . .473 L710" 9 14. 594
.. 60 c.227) . .841 . 455 . 682 10 16.216
~ N . h N Kl
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TaBLE 9.—dreas of quadrilaterals of earth’s surface of 807 extent in latitude and lohgitude’.

[From Smithsonian Geographical Tables. |

Middlelati- | o+ Middlelati- | 4 ren g Middlelati- | oo

quatc?;]r(}fa%ral. squ“;gn;];ﬁcs' quat(;1 glea?(fsml. squa‘l“?mli]lcs. quatgglen%ml. Squ“l;‘éu’;?les' i
o 7 o 7 . o 7
0 00 | 1,188.10 11 00 | 1,166.84 22 00 | 1,103.68
0 15 | 1,188.08 11 15 | 1,165.86 22 15 | 1,101.77
0 30 | 1,188.05 11 30 | 1,164.86 22 30 | 1,099.84
0 45 | 1,188.00 1 45 | 1,163.85 22 45 | 1,007.88
100 | 1,187.92 12 00 | 1,162.81 23 00 | 1,095.91
115 | 1,187.82 12 15 | 116175 23 15 .| 1,093.92
13 | 1,187.70 | 12 30 | 1,160.67 - 23 '30 | 1,091.90
145 | 1,187.56 12 45 | 1,159.56 23 45 | 1,089.87
2 00 | 1,187.39 13 00 | 1,158.44 24 00 | 1,087.81
2 15 | 1,187.20 13 15 | 1,157.29 24 15 | 1,085.74
2 30 | 1,186.99 13 30 | 1,156.12 24 30 | 1,083 64
2 45 | 1,186.76 13 45 | 1,154.93 24 45 | 1,081.52
3 00 | 1,186.51 14 00 | 1,153.72 25 00 | 1,079.39
3 15 | 1,186.24 14 15 | 1,152.48 | 2 15 | 1,077.23
3 30 |- 118595 14 30 | 115193 25 30 | 1,075.05
3 45 | 1,185.62 14 45 | 1,149.95 2 45 | 1,072.85
4 00 | 1,185.28 15 00 | 1,148.65 26 00 | 1,070.64
4 15 | 118492 15 15 | 1,147.33 2 15 | 1,068.40
430 | 1,184.53 15 30 | 1,145.99 | 26 30 | 1,066. 14
4 45 | 118413 15 45 | 1144.63 2 45 | 1,063.86
5 00 | 1,183.70 16 00 | 1,143.25 27 00 | 1,061.56
5 15 | 1.183.24 16 15 | 1141.8¢ | .27 15 | 1,059.24
5 30 | 1,182.77 16 30 | 1,140.41 27 30 | 1,056.90
5 45 | 1,182.28 16 45 | 1,138.96 27 45 | 1,054.54
6 00 | 1,181.76 17 00 | 1,137.50 28 00 | 1,052.16
6 15 | 1,181.22 17 15 | 1,136.00 28 15 | 1,049.76
6 30 | 1,180.66 17 30 | 1,154.49 28 30" | 1,047.34
6 45 | 1,180.08 17 45 | 1,132.96 28 45 | 1,044.90
700 | 1,179.48 18 00 | 1,131.41 29 00 | 1,042 44
7 15 | 1,178.85 18 15 | 1,129.83 29 15 | 1,039.97
7 30 | 1,178.20 18 30 | 1,128 24 29 30 | 1,037.47 °
7 45 | 1,177.53 18 45 | 1,126.62 20 45 | 1,034.95
8 00 | 1,176.84 19 00 | 1,124.98 30 00 | 1,032.41
8 15 | 1,176.13 19 15 | 1,123.32 || 30 15 | 1,029.85
8 30 | 1,175.39 | 19 30 | 1,121.64 30 30 | 1,027.27
8 45 | 117463 19 45 | 1,119.93 30 45 | 1,024.68
9 00 | 1,173.86 20 00 | 1,118.21 31 00 | 1,022.06
9 15 | 1,173.06 20 15 | 1,116.47 31 15 | 1-019:43
9 30 | 1172.28 20 30 | 1,114.71 31 30 | 1,016.77
9 45 | 1,171.39 20 45 | 1,112.92 31 45 | 1,014.10
10 00 | 1,170.52 21 00 | 1,11L11 32 00 | 1,011.40
10 15 | 1,169.63 21- 15 | 1,109.28 32 15 | 1,008.69
10730 | 1,168.73 21 30 °| 1,107.44 32 30 | 1 005.96
10 45 | 1,167.80 21 45 | 1,105.57 32 45 | 1,003.20
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TABLE 9.—Areas of quadrilaterals of earth’s surface of 30/ extent in latitude and
longitude—Continued. .

[From Smithsonian Geographical Tables.]

Middle lati- ; ‘Middle lati- : Middle lati- :
Are Area in Area in
quatiurcilﬁl(t)éml. Sq““ean;ril]es' qua%glea%f)ral. square miles. qua%lxg}iaagff:ral. square miles.
o 7 ] o ’ o /7

33 00 1, 000. 43 44 00 860. 25 55 00 687.70
33 15 997.64 - 44 15 856. 67 55 15 683. 44
33 30 994. 83 44 30 853. 07 55 30 679.17
33 45 992. 00 44 45 849. 46 55 45 674. 89
34 00 989. 16 45 00 845. 82 56 00 670. 60
34 15 986. 29 45 15 842.18 56 15 666. 29
34 30 983. 41 45 30 838.51 56 30 661.97
34 45 980. 50 45 45 834, 83 56 45 657. 64
35 00 977. 58 46 00 831.13 57 00 653. 29
35 15 974. 64 46 15 827.42 57 15 648. 93

35 30 971. 68 46 .30 823. 68 57 30 644. 55
35 45 968. 70 46 -45 819. 94 57 45 640. 17
36 00 965. 70 47 00 816. 18 58 00 635. 77
36 15 962. 68 47 15 812.40 58 15 631. 36
36 30 959. 65 47 30 808. 60 58 30 626. 93
36 45 956. 60 47 45 804. 79 58 45 622. 49
37 00 953. 52 48 00 800. 97 59 00 618. 05
37 15 950. 43 48 15 797.13 59 15 613. 69
37 30 947. 32 48 30 793. 27 59 30 609. 11
37 45 944. 21 48 45 789. 39 59 45 604. 62
38 00 941. 05 49 00 785. 50 60 00 600.13
38 15. 937. 88 49 15 781. 60 60 15 595. 62
-38 30 934.71 - 49 30 777.68 60 30 591. 09
38 45 931. 51 49 45 773.74 60 45 586. 56
39 00 928. 29 . 50 00 769.79 61 00 582. 01
39 15 .925. 06 50 15 765. 83 61 15 577.45
39 30 921. 80 50 30 761. 85 61 30 572. 88
39 45 918.53 50 45 757.85 61 45 568. 30-
40 00 915. 25 51 00 753. 84 62 00 563. 71
40 15 911. 94 51 15 749. 82 62 15 559. 11
40 30 908. 61 51 30 745.78 62 30 554. 49
40 45 905. 27 51 45 741.72 62 45 549. 86
41 00 901.'91 52 00 737. 65 63V 00 545. 23
41 15 898. 54 52 15 733.57 63 15 540. 58
41 30 895. 14 52 30 729. 47 63 30 535. 92
41 45 891. 73 52 45 725. 36 63 45 531.25
42 00 888. 30 53 00 721.23 64 00 526. 57
42 15 884. 85 53 15 717.08 64 15 521. 88
42 30 881. 39 53 30 712.93 64 30 517.17
42 45 877.91 53 45 708. 76 64 45 512,46
43 00 874. 41 54 .00 . 704. 57 65. 00 507. 74
43 15 870. 90 54 15 700. 38 65 15 503. 01
43 30 867. 37 54 30 696. 16 65 30 498. 26
43 45 863. 82 54 45 691. 94 ) 65 45 493.51
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TaBLE 9.—Areas of quaa!mlatcmls of eartl’s surface of 30’ extent in latitude and longi-
tude—Continued.

[From Smithsonian Geographical Tables.]

11 itud s Middlelatitnd . Middle latitud s
hg?g%‘%ﬁgﬁ'{_ ¢ Al‘eunlllil] zg-ua,rc Iolf agci} é:l;llt;t(- ¢ Areu;li n Zguurc éf q‘;?ﬁfh’\:t'e Arct;’ll n g&uare
o 7 o o s
66 00 488.75 74 00 331. 62 82 00 167. 57
66 15 483. 97 74 15 326. 58 82 15 162. 37
66 30 479.19 74 30 321.53 82 30 157.16
66 45 474, 40 74 45 316.48 82 45 151. 95
67 00 469. 60 75 00 311.42 83 00 146. 74
67 15 464.78 . 75 -15 306. 36 83 15 141.53
67 30 459. 96 75 30 301. 28 83 30 136. 31
67 44 455, 13 75 45 296. 21 83 45 131. 09
68 00 450. 29 76 . 00 291,12 84 00 125. 87
68 15 445. 45 76 15 286. 04 84 15 120. 64
68 30 440. 59 76 30 280.94 - 84 30 115. 42
68 45 435.72 76 45 275. 84 8¢ 45 110.18
69 00 430. 84 77 00 270.73 85 00 104. 95
69 15 425. 96 77 15 265. 62 85. 15 99. 72
69 30 421. 06 77 30 260. 50 85 30 94. 48
69 45 416.16 77 45 255. 38 85 45 89.25
70 00 411.25 78 00 250. 25 86 00 84.01
70 15 406. 34 78 15 245.12 86 15 78.76
70 30 401. 41 78 30 239. 98 86 30 73.52
70 45 396. 47 78 45 234. 83 86 45 68. 27
- 71 00 391. 53 79 00 229. 68 _ 87 00 63.03
71 15 386. 58 79 15 224. 53 87 15 57.78
71 30 381. 62 79 30 219. 37 87" 30 52.563
71 45 376. 65 79 45 214. 21 87 45 47. 28
72 00 371.68 80 00 209. 05 88 00 42.03
72 15 366. 70 80 15 203. 88 88 15 36.78
72 30 361.71 80 30 198.70 88 30 31.53
72 45 356. 71 80 45 193. 52 88 45 26. 27
73 00 351.71 81 00 188. 34 89 00 21.02
73 15 346. 69 81 15 183.15 89 15 15.76
73 30 341. 68 81 30 177. 96 89 30 10.51
73 45 336. 65 81 45 172.77 89 45 5.26
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TasLe 10.—Areas of quadrilaterals of earth’s surface of 15" cﬁ:tent_ in latitude and
: longitude. -

[From Smithsonian Geographical Tables.]

Middle latitude Area in Middle latitude Area in Middle latitude Area in
of quadrilateral. |squaremiles.|| of quadrilateral. |[squaremiles.|| of quadrilateral. squaremiles.|

4 177 o / 77

37 30 295. 63 11 07 30 291. 59
45 00 295. 57 11 15 00 291. 47
52 30 295. 51 11 22 30 291. 34
00 00 295, 44 11 30 00 291.22

07 30 297.02
15 00 297.02
- 22 30 297. 02
30 00 297.01

37 30 297.01
297.00
52 30 296. 99
00 00 296. 98

07 30 296. 97
15 00 296. 96
22 30 296. 94
30 00 296. 93

37 30 |. 296.91
45 00 -| 296.89
52 30 | 296.87
00 00 | 296.85

07 30 295. 37 11 37 30 291. 09
15 00 295. 31 11 45 00 290. 96
22 30 295. 24 11 52 30 290. 83
30 00 295.17 12 00 00 290. 70

37 30 295. 09 12 07 30 290. 57
45 00 295. 02 12 15 00 290. 44
52 30 294. 95 12 22 30 290. 30
00 00 294. 87 1230 00 290.17

07 30 294.79 |- 12 37 30 290. 03
15 00 294. 71 12 45 00 289. 89
22 30 294. 63 12 52 30 289.75
30 00 294. 55 13 00 00 289. 61

37 30 | .294.47 13 07 30 289. 47
45 00 294. 39 13 15 00 289. 33
294. 30 13 22 30 289.18
00 00 294, 21 13 30 00 289.03 .

07 30 294.12 13 37 30 288. 88
15 00 294. 03 13 45 00 288.73
22 30 293. 94 13 52 30 288. 58
30 00 293. 85 14 00 00 288.43

37 30 293. 75 14 07 30 288. 28
45 00 293.66 | 14 15 00 288.12
52 30 293. 56 14 22 30 287.96
00 00: | 293.47 14 30 00 287.81

HHEHMHH HO0OO0O OO0oO0OO o
e
o
(=1
[=4

296. 82
-15 00 296. 80
22 30 296. 77
30 00 296. 75

37 30 296. 72
45 00 296. 69
52 30 296. 66
00 00 296. 63

07 30 296. 60
15 00 296. 56
22 30 296. 53
30 00 296. 49

37 30 | 296.45
45 00 | 296.41
52 30 | '296.36
00 00 | 296.82

BO RO RO DD kD
(=}
3
w0
(=]

07 30 | 293.37 | 14 37 30 | 287.65
15 00 | 293.27 || 14 45 00 | 287.49 |
22 30, | '293.16 | 14 52 30 | 287.33 |
30 00 | 293.06 | 15 00 00 | 287.17 |

37 30 292. 95 15 07 30 287.00
45 00 292. 85 15 1500 286. 83
52 30 292.74 15 22 30 286. 67
00 00 292.63 15 30 00 -| 286.50

07 30 292. 52 15 37 30 286. 33
292. 41 15 45 00 286.16
22 30 292. 30 15 52 30 285. 99
30 00 292.19 16 00 00 285. 82

) 296. 28
15 00 296. 23
22 30 296.18
30 00 296.13

37 30 296. 08
45 00 296. 03
52 30 295. 98
00 00 295. 93

07 30 295. 87
15 00 295. 81
22 30| 295.75
30 00 295. 69

— . .
[e=Rle e lle} NefiefloRla} [Se¥o Ne-Reo) o0 o o o WI~I~ NN N oo oo octanen ©
[=A]
[
w
o

etk

SOOO
—
53
[
(=]

- 37 30 292. 07 16 07" 30 285. 64
291. 95 16 15 00 285. 46
52 30 291. 83 16 22 30 285. 28
00 00 291.71 16 30 00 285.10
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TasLe 10.—Areas of quadrilaterals of earth's surface of 157 extent in latitude and
longitude—Continued.

[From Smithsonimi Geographical Tables.}

Middle latitude Area in Middle latitude Area in Middle latitude Area in

of quadrilateral. jsquaremiles.|| of quadrilateral. squaremiles.|| of quadrilateral. squarcm'ilcs.
o ’r v . ) ‘/ ” ° ;7
16 37 30 284. 92- 22 07 30 275.68 27 37 30 263. 93
16 45 00 284. 74 22 15 00 275.44 27 45 00 1263.64 -
16 52 30 284. 56 22 22 30 275. 20 27 52 30 263. 34
17 00 00 284. 38 22 30 .00 274. 96 28 00 00 263. 04
17 07 30 284.19 22 37 30 274.72 28 07 30 262.74
17 15 00 284.00 22 45 00 274. 47 28 15 00 262. 44
17 22 30 283. 81 22 52 30 274, 22 28 22 30 262. 14
17 30 00 283. 62 23 00 00 |.273.98 28 30 00. | 261.84
17 37 30 283.43 23 07 30 273.73 28 37 30 261. 53
17 45 00 283. 24 23 15 00 273. 48 28 45 00 261. 23
17 52 30 283. 05 23 22 30 273.23 28 52 30 260. 92
18 00 00 282, 86 23 30 00 272,98 29 00 00 260. 61
18 07 30 262. 66 23 37 30 272.72 29 07 30 260. 30

-18 156 00 282. 46 23 45 00 272,47 29 15 00 259. 99
18 22 30 2862. 26 23 52 30 272.21 4| 29 22 30 259. 68
18 30 00 262. 06 24 00 00 271.95 29 30 00 259. 37
18 37 30 281. 86 24 07 30 371.69 29 37 30 259. 05
18 45 00 281. 66 24 15 00 271.44 - 29 45 00 258. 74
18 52 30 281. 45 24 22 30 271.17 29 52 30 258. 42
19 00 00 281,25 24 30 00 270.91 30 00 00 258.10
19 07 30 261. 04 24 37 30 270. 65 30 07 30 257.78
19 15 00 280.83 Il 24 45 00 270. 38 30 15 00 257. 46
19 22 30 280. 62 24 52 30 270.11 30 22 30 357.14
19 30 00 280. 41 25 00 00 269. 85 30 30 00 256. 82
19 37 30 280. 20 25 07 30 269. 58 30 37 30 256. 49
19 45 00 279.99 25 15 00 269. 31 30 45 00 256. 17
19 52 30 279.77 25 22 30 269.04 || 30 52 30 255. 84
20 00 00 279.55 25 30 00.| 268.76 31" 00 00 255. 52
20 07 30 279. 34 25 37 30 268. 49 31 07 30 255. 19
20 15 00 279.12 256 45 00 268. 21 31 15 00 254. 86
20 22 30 278.90 256 52 30 267.94 ||” 31 22 30 254. 53
20 30 00 278. 68 26 00 00 267. 66 31 30 00 254,19
20 37 30 278. 46 26 07 30 267. 38 31 37 30 253. 86
20 45 00 278. 23 26 16 00 267.10 31 45 00 253. 53
20 52 30 278.00 26 22 30 266. 82 31 52 30 253.19
21 00 00 277.78 26 30 00 266. 54 32 00 00 | 252.85
21 07 30 277.55 26 37 30 266. 25 32 ‘07 30 252. 51
21 15 00 277. 32 26 45 00 265. 97 32 15 00 252.17
21 22 30 277.09 26 52 30 265.68 || 32 22 30 ! 251.83
21 30 00 276. 86 27 00 00 265, 39 32 30 00 251. 49
21 387 30 276. 63 ‘27 07 30 265.10 32 37 30 251.15
21 45 00 276. 39 27 15 00 264. 81 32 45 00 250. 80
21 52 30 276.16 27 22 30 264. 52 32 52 30 -250. 45
22 00 00 275.92 27 30 00 264. 23 33 00 00 250. 11

- Bull. 214—03——6
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TABLE 10.—Areas of quadrilaterals of earth's surface of 157 extent in latitude and
longitude—Continued.

[From Smithsonian Geographical Tables.]

Middle latitude Area in Middle latitude | . Area in Middle latitude Area in

of quadrilateral. |squaremiles.)| of quadrilateral, |squaremilés.|( of quadrilateral. [squaremiles.
o ’ ” o 7 7 o VA
33 07 30 249.76 38 37 30 233. 28 44 07 30 214. 61
33 15 00 249. 41 38 45 00 232. 88 44 15 00 214. 17
33 22 30 249. 06 38 52 30 232. 48 44 22 30 213.72
33 30 00 248,71 39 00 00 232.07 44 30 00 213. 27
33 37 30 248. 36 39 07 30 231. 67 44 37 30 | -212.82
33 45 00 248. 00 39 15 00 231.27 || 44 45 00 212.37
33 52 30 247. 65 39 22 30 230. 86 44 52 30 211.91
34 00 00 247. 29 39 30 00 230. 45 45 00 00 211. 46
34 07 30 246. 93 39 37 30 230. 04 45 07 30 211.00
34 15 00 246. 57 39 45 00 229. 63 45 15 00 210. 55
34 22 30 246. 21 39 62 30 229. 22 45 22 30 210. 09
34 30 00 245. 85 40 00 00 228. 81 45 30 00 209. 63
34 37 30 245. 49 40 07 30 | 298.40 45 37 30 209. 17
34 45 00 245.13 40 15 00 227.99 45 45 00 208. 71
34 52 30 244.76 40 22 30 227.57 45 52 30| 208.25
35 0000 | 244.40 | 40 30 Q0 | Z&7, 10 | 46 00 00-) 207.78
35 07 30 244. 03 4d 37 30 226. 73 46 07 30 207. 32
35 15 00 243. 66 40 45 00 226. 32 46 15 00 206. 86
35 22 30 243.29 40 52 30 225. 90 46 22 30 206. 39
36 30 00 242. 92 41 00 00 225. 48 46 30 00 205. 92
35 37 30 242. 55 41 07 30 225. 06 46 37 30 205. 45
35 45 00 242.18 41 15 00 224. 64 46 45 00 204. 99
35 52 30 241. 80 41 22 30 224. 21 46 52 30 204. 52
36 00 00 241. 43 41 30 00 223.79 47 00 00 | 204.05
36 07 .30 241. 05 41 37 30 223.36 | 47 07 30 203. 57
36 15 00 240. 67 41 45 00 222.93 47 15 00 203.10
36 22 30 240. 29 41 52 30 .| 222.50 47 22 30 202. 63
36 30 00 239. 91 42 00 00 222.08 47 30 00 202. 15
36 37 30 239. 53 42 07 30 '921. 65 47 37 30 201. 67
36 45 00 239.15 42 15 00 221.21 47 45 00 201. 20
36 52 30 238.77 42 22 30 220.78 47 52 30 200. 72
37 00 00 238. 38 42 30 00 220. 35 48 00 00 200. 24

- 37 07 30 237.99 42 37 30 219.91 48 07 30 199.76
37 15 00 237.61 42 45 00 219. 48 48 15 00 199. 28
37 22 30 237.22 | 42 52 30 | 219.04 48 22 30 198. 80 .
37 30 00 236. 83 43 00 00 218.60 || 48 30 00 198. 32
37 37 30 236. 44 43 07 30 218.16 48 37 30 197.83
37 45 00 | 236.05 43 15 00 217.73 48 45 00 197. 35
37 52 30 235. 66 43 22 30 217.28 48 52 30 196. 86
38 00 00 235. 26 43 30 00 216. 84 49 00 00 196. 38
38 07 30 234. 87 43 37 30 216. 40 49 07 30 195. 89
38 15 00 234.47 43 45 00 215. 96 49 15 00 195. 40
38 22 30 234. 07 43 52 30 215.51 49 22 30 194,91
38 30 00 233. 68 44 00 00 215. 06 49 30 00 194. 42
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Tasue 10.—dreas of quadrilaterals of earth’s surface of 15 extent in latitude and
longitude—Continued.

[From Smithsonian Geographical Tables.]

Middle latitude Area in Middle latitude Area in Middle Jatitude Area in
of quadrilateral. {squaremiles.|| of quadrilateral. jsquare miles.|| of quadrilateral. [square miles.

o / ” o / /4 o / ”

49 37 30 193. 93 556 07 30 171. 39 60 37 30 147.21
49 45 00 193. 44 55 15 00 170. 86 60 45 00 146. 64
49 52 30 192. 94 85 22 30 170. 33 60 52 30 146. 07
50 00 00 192. 45 55 30 00 169.79 61 00 00 145. 50

50 07 30 191. 95 55 37 30 169. 26 61 07 30 144. 93
50 15 00 191. 46 556 456 00 168. 72 61 15 00 144. 36
50 22 30 190. 96 55 52 30 168.19 61 22 30 143.79
50 30 00 190. 46 56 00 00 167. 65 61 30 00 143. 22

60 37 30 189. 96 56 07 30 167.11 61 37 30 142. 65
50 45 00 189. 46 56 15 00 166. 57 61 45 00 142. 08
50 52 30 188.96. 56 22 30 | 166.03 61 52 30 141. 50
51 00 00 188. 46 56 30 00 165. 49 62 00 00 140.93

51 07 30 187.96 56 37 30 164. 95 62 07 30 140. 35
51 15 00 187. 46 56 45 00 164. 41 62 15 00 139.78
51 22 30 186.95 56 52 30 163. 87 62 22° 30 139. 20
51 30 00 186. 45 &7 00 00 163. 32 62 30 00 138. 62,

51 37 30 185. 94 57 07 30 162.78 62 37 30 138. 04
51 45 00 185.43 57 15 00 162.23 62 45 00 137.47
51 52 30 184. 92 57 22 30 161. 68 62 52 30 136. 89
52 00 00 184. 41 57 30 00 161. 14 63 00 00 136. 31

52 07 30 183.90 57 37 30 160. 59 63 07 30 135.73
62 15 00 183. 39 57 45 00 160. 04 63 15 00 135.15 -
52 22 30 182. 88 57 52 30 159. 49 63 22 30 134.56
52 30 00 182. 37 58 00 00 158. 94 63 30 00 133.98

52 37 30 181.85 58 07 30 158. 39 63 37 30 133. 40
52 45 00 181. 34 58 15 00 157. 84 63 45 00 132. 81
52 52 30 180. 82 58 22 30 157.29 63 52 30 132.23
53 00 00 180. 31 58 30 00 156. 73 64 00 00 131. 64

53 07 30 179.79 58 37 30 156. 18 64 07 30 131.06
53 15 00 179.27 58 45 00 155. 62 64 15 00 130. 47
53 22 30 178. 75 58 52 30 155. 07 64 22 30 129. 88
53 30 00 178.23 59 00 00 154. 51 64 30 00 129. 29

53 37 30 177.71 59 07 30 153. 96 64 37 30 128.70
53 45 00 177.19 59 15 00 153. 40 64 45 00 128.12
53 52 30 176. 67 59 22 30 152. 84 64 52 30 127.53
54 00 00 176. 14 59 30 00 152. 28 65 00 00 126. 94

54 07 30 175. 62 59 37 30 151. 72 65 07 30 126. 34
54 15 00 175.10 59 45 00 151.16 || 65 15 00 125.75
54 22 30 174.57 59 52 30 150. 60 65 22 30 125.16
54 30 00 174. 04 60 00 00 150. 03 65 30 00 |- 124.57

54 37 30 173.51 60 07 30 149. 47 65 37 30 123,97
54 45 00 172.99 60 15 00 148.91 65 45 00 123. 38
54 52 30 172. 46 60 22 30 148. 34 65 52 30 122,78
556 00 00 171.93 60 30 00 147.77 66 00 00 122.19
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TaABLE 10.—Areas of quadmlaterals of earth’s surface of 157 extent in latuude and
longitude—Continued.

{From Smithsonian Geographical Tables.]

Middle latitude Area in.. || Middle latitude | Area in Middle latitude Area in
of quadrilateral. [square miles.|| of quadrilateral. {square miles.|| of quadrilateral. jsquare miles.
o ’ ” o ’ ” o /A4 .
66 07 30 121. 59 71 37 30 94,78 7 07 30 67.04
66 15 00 120. 99 71 45 00 94.16” 77 15 -00 66. 41
66 .22 30 120. 40 71 52 30 93. 54 77 22 30 65. 77
66 30 00 119. 80 72 00 00 92. 92 77 30 00 65.13
66 - 37 30 119.20 || 72 07 30 92. 30 77 37 30 64. 49
66 45 00 118. 60 72 156 00 91. 68 77 45 00 63. 85
66 52 30 118. 00 72 22 30 91.05 77 52 30 63. 20
67 00 00 117.40 72 730 00 90.43 78 00 00 62. 56
67 07 30 116.80 ||l 72 37 30 89. 80 78 07 30 61. 92
67 15 00 116. 20 72 45 00 89.18 78 15 00 61. 28
67 22 30 115. 59 72 52 30 88.55 78 22 30 60. 64
67 30 00 114. 99 73 00 00 87.93 78 30 00 60. 00
67 37 30 11.4.' 39 73 07 30 87. 30 78 37 30 59. 35
67 45 00 113.78 73 15 00 86. 67 78 45 00 58. 71
67 52 30 113.18 73 22 30 86. 05 78 52 30 58. 06
68 00 00 112.57 . 73" 30 00 85.42 79 00 00 57.42
68 07 30 111. 97 73 37 30 84.79 79 07 30 56.78
68 15 00 111. 36 73 45 00 84.16. 79 15. 00 56.13
68 22 30 110.76 73 5230 83.53 79 22 30 55. 49
68 30 00 110. 15 74" 00 00 82.91 79 30 00 54. 84
68 37 30 109. 54 74 07 30 82. 28 79 37 30 54. 20
68 45 00 108.93 74 15 00 81. 65 79 45 00 53. 55
68 52 30 108. 32 74 22 30 81.01 79 52 30 52.91
69 00 00 107.71 74 30 00 80. 38 80 00 00 52.26
69 07 30 107.10 74 37 30 79.75 80 07 30 51.62
69 15 00 106. 49 74 45 00 79.12 80 15 00 50. 97
69 22 30 105. 88 74 52 30 78.49 80 22 30 50. 32
69 30 00 105. 27 75 00 00 77. 86 80 30 00 49. 68
69 37 30 104. 65 75 07 30 77.22 80 37 30 49. 03
69 45 00 104. 04 75 15 00 76.59 80 45 00 48. 38
69 52 30 103.43 ) 75 22 30 "75.95 80 52 30 47.73
700 00 00 102. 81 75 30 00 75.32 81 00 00 47. 08
70 07 30 102. 20 75 37 30 74. 69 81 07 30 46. 44
70 15 00 | 101.59 75 45 00 74. 05 8115 00 45,79
70 22 30 100. 97 75 52.30 73.42 81 22 30 45.14
70 30 00 100. 35 76 00 00 72.78 8L 30 00 44. 49
70 37 30 99. 74 76 07 30 72.14 81 37 30 - 43. 84
70 45 00 99. 12 76 15 00 71.51 81 45 00 43.19
70 52 30 98. 50 76 22 30 70. 87 81 52 30 42.54
71 00 00 97.88 76 30 00 - 70.24 8200 00 41.89
7107 30 97.26 76 37 30 69. 60 82 07 30 41,24
71 15 00 96. 65 76 45 00 68. 96 82 15 00 40. 59
Zl 22 30 96. 03 76 52 30 68.32 i 82 22 30 39. 94
~71 -30 00 95.41 77 00 00 67. 68 82 30 00 39.29




GANNETT.)

GEOGRAPHIC TABLES AND FORMULAS.

85

TABLE 10.—Areas of quadrilaterals of earth’'s surface of 157 extent in latitude and
longitude—Continued.

[From Smithsonian Geographical Tables.]

Middle latitude Area in Middle latitude Area in Middle latitude Area in

of quadrilateral. {square miles. qi quadrilateral. {squaremiles.|| of quadrilateral. [square miles.
I o /4 ° '
82 37 30 38. 64 8 07 30 25.58 87 37 30 12.48
82 456 00 37.99 8 15 00 24.93 87- 45 00 11.82
82 52 30 37.34 8 22 30 24.27 87 52 30 11.16
83 00 00 36.69 || 8 30 00 23. 62 88 00 00 10.51
83 07 30 36.03 || 85 37 30 22.97 |- 88 07 30 9.85
83 15 00 35. 38 35 45 00 22.31 88 15 00 9. 20
83 22 30 34.73 8 52 30 21. 66 88 22 30 8.54
83 30. 00 - 34.08 8 00 00 21. 00. 88 30 00 7.88
83 37 .30 33.42 8 07 30 20. 35 88 37 30 7.22
83 45 00 32.77 86 15 00 19.69 88 45 00 6.57
83 52 30 32.12 86 22 30 19.04 88 52 30 5.91
84 00 00 | 81.47 86 30 00 18. 38 89 00 00 5.20
84 07 30 .30.81 86 37 30 17.72 89 07 30 4.60
84 15 00 30.16 86 45 00 17. 07 89 15 00 3.94
84 22 30 29. 51 86 52 30 16. 41 89 22 30 3.28
84 30 00 28. 86 87 00 00 15.76 89 30 00 2.63
84 37 30 28.20 | .87 07 30 15.10 89 37 30 1.97
84 45 00 27.54 87 15 00 14. 44 89 45 00 | 1.31
84 52 30 26. 89 87 22 30 13.79 89 52 30 0.66
8 00 00 26. 24 87 30 00 13.13
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TABLE 11.—Areas of quadrilalerals of earth’s surface of 10’ extent in latitude and

longitude.
[From Smithsonian Geographical Tables.]
Middle lati- | 4,04 iy sq\uare Middle ]?’ti' Areain square Mid%le ]%ﬁ' Area in square
qﬁaﬂlglea?éml. miles. qua%.lr(}lca(t)eral. miles. quat&]ri]queral. miles.
o v/ o . 7 o ’
0 05 132.01 7 25 130.93 14 45 127.77
0 15 132.01 7 '35 130. 88 14 55 127.67
0 25 132.01 7 45 130. 84 15 05 127,58
0 35 132. 00 7 55 130.79 15 15 127.48
0 456 132; 00 8 05 130.73 15 25 127.38
0 55 131.99 8 15 130. 68 15 35 127.28
1 05 131.99 8 25 130. 63 15 45 127.18
1 15 131. 98 8 35 130. 57 15 55 127.08
1 256 131.97 8 45 130. 51 16 05 126. 98
1 35 131. 96 8 55 130. 46 16 15 126. 87
1 45 131. 95 9 0 130. 40 16 25 126. 77
1 55 131. 94 9 15 130. 34 16 35 126.66
2 05 131.93 9 25 130. 28 16 .45 126. 55
2 15 131.91 9 35 130. 22 16 55 126. 44
2 25 131. 90 9 45 130. 15 17 05 126. 33
2 35 131. 88 9 55 130. 09 17 15 126. 22
2 45 131. 86 10 05 130. 02 17 25 126.11
2 bb 131. 84 10 15 129.96 17 35 126. 00
3 05 131. 82 10 25 129. 89 17 45 125. 88
3 15 131, 80 10 35 129. 82 17 55 125.77
3 25 131.78 10 .45 129.76 18 05 125. 65
3 36 131.76 10 55 129. 68 18 15 125. 54
3 45 131.74 11 05 129. 61 18 25 125. 42
3 b 131.71 11 15 129. 54 18 35 125. 30
4 05 131. 68 11 25 129. 47 18. 45 (125.18
4 15 131. 66 11 35 129. 39 18 55 125. 06
4 25 131.63 11 45 129.32 - 19 05 124.94
4 35 131.60 11 55 129, 24 19 15 124. 81
4 45 131.57 12 05 129.16 19 25 124.69
4 55 131.54 12 15 129. 08 19 35 124. 56
5 05 131.50 12 25 129. 00 19 45 124, 44
5 15 131, 47 12 35 128.92 19 55 124,31 -
5 25 131. 44 12 45 128. 84 20 05 124.18
5 35 131. 40 12 55 128.76 20 15 124. 05
b 45 131. 36 13 05 128. 67 20 25 123.92
5 b5 131.33 13 15 128. 59 20 3b 123.79
6 05 131.29 13 25 128. 50 20 45 123. 66
6 15 131.25 13 35 128. 41 20 55 123. 52
6 25 131.21 13 45 128. 33 21 05 123. 39
6 35 131.16 13 55 - 128. 24 21 15 128.25
6 45 131.12 14 05 128.14 21 2 123.12
6 55 131.07 14 15 128. 05 21 35 122. 98
7 05 131.03 14 25 127.96 21 45 192. 84
7 15| 130.98 R I VIR 21 55 | 122.70
o
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TanLe 1l.—dAreas of quadrilaterals of earth’s surface of 107 extent in latitude and
longitude—Continued. :

[From Smithsonian Geographical Tables.]

Middlelati- Area in square Middle lati- Area in square Middle lati- Area in square
de of ¢ ¥ f $ ;

qunt(;]rilcu(t)eml. miles. qlmt(;lr(i]lea(t’eml. miles. qua,tcilg{)a%éml. miles.
o :/ <] / ] 7/

22 05 122. 56 29 925 115. 37 36 45 106. 29
22 15 122. 42 29 35 115.18 36 55 106. 06
22 25 122. 28 29 45 114. 99 37 05 105. 83
22 35 122.18 29 55 114. 81 37 15 105. 60
22 45 121. 99 30 05 114. 62 37 25 105. 37
22 55 121. 84 30 15 114.43 37 35 105. 14
23 05 121.69 30 25 114. 24 37 45 104.91 -
23 15 121.55 30 35 114. 04 37 55 104. 68
23 925 121. 40 30 45 113.85 38 05 104. 44
23 385 121. 25 30 55 113.66 38 15 104. 21
23 45 121. 10 31 05 113. 47 38 25 10397
23 55 120. 94 3L 15 118. 27 38 35 103. 74
2 05 120.79 31 25 118.07 38 45 103. 50
24 15 120. 64 31 35 112. 88 38 55 103. 26
24 25 120. 48 31 45 112.68 39 05 103. 02
24 35 120. 33 31 55 112.48 39 15 102. 78
24 45 120.17 32 05 112. 28 39 25 102. 54
24 55 120. 01 32 15 112.08 39 35 102. 30 -
25 05 119. 85 32 25 111. 87 39 45 102. 06
25" 15 119. 69 32 35 111. 67 39 55 101. 82
25 25 119.53 32 45 111.47 40 05 101. 57
25 35 119.37 32 55 111. 26 40 15 101. 33
25 45 119.21 33 05 111: 06 40 2 101. 08
25 55 119. 04 33 15 110. 85 40 35 100. 83
26 05 118. 87 33 2 110. 64 40 45 100. 59
2 15 118.71 33 35 110.43 40 55 100. 34
26 25 118. 54 43 45 110. 22 41 05 100. 09
26 35 118. 37 33 55 110. 0L 4 15 99, 84
26 45 118. 21 34 05 109. 80 41 9. 99, 59
26 55 118.04 34 15 109. 59 41 35 99. 33
27 05 117.87 34 25 109. 37 41 45 99. 08
27 15 -117. 69 34 35 109. 16 41 55 98, 83
27 25 117.52 34 45 108. 94 42 05 98. 57
27 85 | . 117.%5 34 55 108.73 42 15 98. 32
27 45 117.17 35 05 108.51 42 25 98. 06
27 55 116. 99 35 15 108. 29 42 35 97.80
28 05 116.82 35 25 108.07 - 42 45 97. 55
28 15 116. 64 35 35 107. 85 42 55 97.29
28 25 116. 46 35 45 107. 63 <43 05 97.03
28 35 116. 28 35 55 107. 41 43 15 96.77
28 45 116.10 36 05 107.19 43 25 ©96.50
28 55 115. 92 36 15 106. 96 43 85 96. 24
29 05 115.73 36 25 108. 74 43 45 95. 98
29 15 115.55 36 35 108. 51 43 55 95. 71
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TaBLE 11.—dreas of quadrilaterals of earth’s surface of 107 extent in latitude and .
longitude—Continued. }

" [From Smithsonian Geographical Tables.]

Middle lati- | o0 in square| Middle 1ati- 4 req in square Midc}ile lsfxti- Area in square
'qucfgrdifa?éral. miles, quagi‘(ilﬁtgral. miles. qu&t(;lrifa.(t)eml. _ miles.
o 7 .o ’ ‘o 4 .

- 44 05 95. 45 50 45 84.21 57 2 71.78
44 15 95.19 50 55 83.91 57 35 71.46
44 % 94. 92 51 05 83. 61 57 45 71.13
4 35 94, 65 51 15 - 83.81 57 55 70. 80
44 45 94. 38 51 25 83.01 58 05 70. 48
44 55 94.11 51 35 82.71 58 15 70. 15
45 05 93. 84 51 45 82. 41 58 25 | . 69.82
45 15 93.58 51 55 82.11 58 35 69. 49
45 925 93. 30 52 05 81.81 58 45 69.17
45 35 93.03 52 15 81.51 | . 58 55 68. 84
45 45 92.76 52 25 81. 20 59 05 68. 51
45 55 92.48 52 35 80. 90 59 15 68.18
46 05 | 9221 | 52 45 80. 60 59 25 67. 84
46 15 91.94 52 55 80. 29 59 35 67. 51
46 2 91. 6€ 53 05 79. 98 59 45 67.18
46 35 91.38 53 15 79. 68 59 55 66. 85
46 45 91.10 53 25 79,37 60 05 66.51
46 55 90. 82 53 35 79. 06 60 15 66. 18
47 05 90. 55 53 45 78.75 60 25 |  65.84
47 15 90. 27 53 55 78. 44 60 35 65. 51
47 925 89.99 54 05 78.13 60 45 65.17
47 35 89.70 54 15 77.82 60 55 64. 84
47 45 89. 42 54 25 77.51 61 05 64. 50

47 55 89.14 54 35 77.19 8l 15 64.16
48 05 '88.85 || b4 45 76. 88 61 25 63. 82
48 15 88.57 54 55 76.57 61 35 63.48
48 95 88. 28 55 05 76. 25 61 45 63. 14
48 35 88. 00 55 15 75. 94 61 55 62. 80
48 45 87.71 55 25 75.62 62 05 62.46
48 55 87. 42 55 35 75.30 | 62 15 . 62.12
49 05 87.13 55 45 74.99 62 25 61.78
49 15 86.84 | 55 55 74. 67 62 35 61.44
49 25 86.55 56 05 74.35 62 45 61.10
49 35 86. 26 56 15 7408 62 55 . 60.75
49 45 85.97 56 25 73.71 63 05 60. 41
49 55 85. 68 56 35 73.39 63 15 60. 06
50 05 85.39 || ¢ 56 45 73.07 || 63 25 59. 79
50 15 85. 09 56 55 72.75 63 35 59. ;?
50 25 84. 80+ 57 05 72.43 63 45 59. 03
50 35 84. 50 57 15 72.10 63 55 | 58.68
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TaBLe 11l:—Areas of quadrilatemk of earth’s surface of 10’ extent in latitude and
longitude—Continued.

[Fror Smithsonian Géogmphicm Tables.]

Middle lati-
tude of
quadrilateral.

Area in squarc
miles.

Middle lati-
tude of
quadrilateral,

Area in square

‘Middle lati-
tude of
quadrilateral.

Area in équare
miles.

58.33
. 57.99
57.64
57.29

56. 94
-66. 59
56. 24
55. 89

55. 54
55.19
54.83
54. 48

54.13
53.78
53.42
63. 06

52,71
52. 35
52.00
51.64

51.28
50. 93
50. 57
50. 21

49. 85
49.49
49.13
48.77

48. 41
48. 05
47.69
47.33

46.97
46. 60
46. 24
45.88

45. 51
45.15
44.78
44. 42

o 4

70
70
71
71

71
71
71
71

72
72
72
72

44.05
43. 69
43.32
42,95

42,58
42,22
41.85
41.48

41.11
40.74
40.37
40. 00

39.63
39.26
38.89
38.52

38.15
37.78
37.41
37.03

36. 66
36.29
35. 91
35.54

35.17
C 5479
34.42
34. 04

33.66
33.29
32.91
32.53

32.16
31.78
31.40.
31.03

30. 65
30. 27
29.89
29.51

o /

25
35
45
55

29.13
28.76
28.37
27.99

27.62
27. 24
26. 85
26. 47

26. 09
25.71
25.33
24.95

24. 57
24.18
23.80
23. 42

23.04
22,65
22.27
21.89

21.50
21,12
20.73
20. 35

19.97
19.58
19.20
18.81

18.43
© 18.04
17. 65
17.27

16. 88
16. 50
16.11
16,73

15. 34
14. 95
14.57
14.18
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TasLe 11.—Area of quadriluterals of earth’s surface of 107 exwtent in latitude and
longitude—Continued.

[From Smithsonian Geographical Tables.]

Middle lati- | ) pog in gquare|| Middlelati- |, 00 i gquare| Middlelati- |00 i squar
0 de of 59 d O square
quaglgligefral. miles. quaglrilcageral. miles. quag]riligéral. miles.
o v o . s o ‘
84 05 13.79 86 05 9.14 88 05 4. 47
84 15 13.40 86 15 " 8.75 88 15 4,09
84 25 13.02 86 25 8.36 88 25 3.70
84 35 12, 63, 86 35 7.97 88 35 3.31
84 45 12. 24 86 45 7.59 88 45 2.92
84 55 11. 86 86 55 7.20 88 56 2.53
8 05 11. 47 87 05 6. 81 89 05 2.14
8 15 11.08 87 15 6.42 89 15 1.75
8 25 10. 69 87 25 6.03 89 25 1. 36
85 35 10. 30 87 35 5.64 89 35 0.97
85 45 9.92 87 45 5.25 89 45 0.58
85 55 9. 53 87 55 4.86 89 55 0.19
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TaBLE 12.—For conversion of arc inlo time.

°© th.m.| © [h.m.| © [h.m.| © thhm] © |[h. m.| © {h.m ’

O 00| 60| 4 0(120| 8 0180 |12 0 (240 (16 01{300 (20 0 000 O
11 0 4| 61| 4 4121 8 4|181 12 4241 |16 4[301|20 4 1] 0 4 1
21 0 8] 62 4 8122 8 8182|112 5242 |16 8302 |20 8 2( 0 8 2
3] 012 63) 412|123 ) 81218311212 ) 243 )16 12| 303 | 20 12 3] 012 3
4| 016] 64| 416|124 | 816|184 1216|244 |16 16 | 304 | 20 16 41 016 4
65| 020 65| 420|125 | 820|185 | 12 20 {246 | 16 20 (305 | 20 20 65| 020 b
6 024 66| 424126 824186 |12 24 | 246 | 16 24 | 306 | 20 24 6] 024 6
7)1 028 67| 428|127 | 828|187 |12 28 | 247 | 16 28 | 307 | 20 28 7( 028 7
8] 032| 68| 432|128 | 832|188 1232|248 |16 32| 308 |20 32 81 032 8
91 036| 691 43611291 836189 |12 36| 249 |16 36 | 309 | 20 36 9| 036 9

10| 040 70| 440|130 | 840 |190 | 12 40 {250 | 16 40 (810 | 20 40 || 20 | 0 40

11| 0dd ] 71 444131 | 844 {191 | 1244 | 251 (1644 | 311 | 2044 || 21| 0 44

121 048} 72| 448|132 | 848|192 | 1248 | 262 | 16 48 | 312 | 20 48 12| 048

13| 052) 78| 452|133 | 852 (193 )1252|253)1662)313120521 13| 062

14 066 74| 456 (184 | 856 (194 (1256 [ 2 16 56 | 314 | 20 56 14 [ 056

151 1 0f 9% 5 0|1856{ 9 0(1956(13 0(266{17 0816 (2L Of 16| 1 O

16 1 4| 76| 5 4|136) 9 419613 4256117 43816121 4| 16| 1 4

171 1 81 77{ 6 8[137] 9 8(197113 825717 881721 8 171 1 8

18] 112 78| 512]138 1 912|198 |13 12| 258 | 17 12 | 318 | 21 12 18| 112

19 116 791 516139 | 916(199| 13162591716 3192116 19| 116

201 120} 80| 520 (140 | 9 20 ({200 | 13 20 {260 | 17 20 |320 [ 21 20|} 20 | 1 20

21 124 81 524 {141 924|201 | 1324 | 261 | 17 24 | 321 | 21 24 21| 124

22| 128 82| 5281142 | 928|202 ;13 28 |262]17 28] 8222128 221 128

23| 182| 8| 532|143 | 9327203 (1332({263]11732 (3283|2182 23| 132

24| 136 84| 536)144 | 936|204 | 18 36 | 264 | 17 36 | 324 | 21 36 241 136

25| 140| 85| 540|145 | 940|205 |13 40 [265{ 17 40 |326 (2140 || 256 | 140

2| 144 | 86| 544 {146 | 944 | 206 | 13 44 | 266 | 17 44 | 326 | 21 44 26| 144

27 1481 87| 5481147 | 9481207 [ 13 48 1 267 | 17 48 { 327 | 21 48 27| 148

28| 152| 8| b52|148| 952|208 | 1352 | 26817562 3282162 28| 152

29] 166) 8| 566|149 | 956|209 )13 56 [ 269 | 17 66 | 829 | 21 66 |} 29 | 1 56

80 2 0| 900| 6 0[160 10 021014 0(270]18 0(330{22 0| 80| 2 0

31| 2 4| 91| 6 4|151 |10 4211 |14 4 (27118 4331 (22 4| 31| 2 4

32| 2 8| 92] 6 £|152(10 8212 |14 8 (272 |18 8332 |22 8 32| 2 8

33| 212 93| 612|153 (1012|213 (1412|273 | 1812|333 |2212 331{ 212

34| 216§ 94| 616|164 1016|214 | 14 16 | 274 [ 18 16 | 3 22 16 34( 216

85| 220 06| 620 (166102021614 20 /275 |18 208852220 86| 220

36| 224 1°96| 624 |156| 1024 (216 (1424 (276 | 18 24 | 336 | 22 24 36| 224

87| 228 97| 625|157 (1028|217 14 28 (277 | 1828 | 337 | 2228 37| 228

3| 282| 98| 632|168 (1032|218 |14 32 |278| 1832338 | 2232 38| 232

39| 28| 99| 636|159)1036|219|1436{279(1836(339|2236| 89| 236

40| 240|100 | 640|160 | 10 40 |220 | 14 40 {280 | 18 40 {840 | 22 40 || 40 | 2 40

41 ] 244|101 | 644 | 161 | 10 44 | 221 | 14 44 | 281 | 18 44 | 341 | 22 44 44| 24

42| 2481102 ] 6481162 {1048 | 2221448 (282 | 18 48 | 342 | 22 48 42| 248

43 1 252|103 | 6562|163 ] 10562 | 223 | 14 52 | 283 | 18 52 | 343 | 22 52 43 | 252

44 1 256 | 104 ] 656 | 164 | 10 56 | 224 | 14 56 | 284 | 18 56 | 344 | 22 56 44 | 256

45| 3 01106 7 0165 |11 02256 |15 0285 (19 0(3456({23 0l 46| 38 0

46| 3 4[106 7 4|166[11 4{226(15 4|28 (19 4 (346 |23 4 46| 3 4

47| 8 8(107| 7 8|167 (11 8227115 8287 |19 8[347|23 8| 47| 3 8

48| 312 (108 | 712 (168 11 12| 228 |15 12 19 12 | 848 | 23 12 48| 312

49 316|109 | 716169 | 1116|229 | 1516 | 289 | 19 16 | 349 | 23 16 49| 316

50 | 3201110 | 720|170 | 11 20 |230 | 15 20 |200 | 19 20 (850 | 23 20 | 50 | 3 20

511 824 11| 724017111124 | 231 | 1524 | 291 | 19 24 | 351 | 23 24 51| 324

52| 328 (112 728 (172 | 1128|232 (1528 (292 | 1928|352 (2328 | H2| 328

53| 8382|113 | 732]173| 1182|233 (1532 (293 |1932|363 (2382 H3| 332

64| 836|114 | 736174 (1136 | 234 | 15 36 | 294 | 19 36 | 3! 23 36 336

86| 3401115 | 740 {175 | 11 40 {235 | 156 40 | 295 | 19 40 |3566 | 23 40 || 66 | 8 40

66| 844 | 116 | 7 44| 176 ) 11 44 | 236 | 16 44 | 296 | 19 44 | 356 | 23 44 56| 344

57| 848 117 | 748|177 |11 48| 237 [ 1548 | 297 | 19 43 | 367 [ 28 48 || 67 | 3 48

58| 852|118 | 752|178 (1152 (238 | 1552|298 | 19 52 | 358 | 23 52 || 68 | 3 62

59| 856|119 | 756|179 | 11 56 [ 239 | 15 56 | 299 | 19 56 | 369 | 23 56 || 69 [ 3 b6

60| 4 0|120| 8 0180 |12 0|240 |16 0|800]20 0360 |24 O 60| 4 O
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TaBLE 13.—For conversion of time into arc.
Hours of time into arc.
Time. | Arc Time. | Arc. | Time.| Arc. | Time.| Arc. | Time.| Arc. | Time. Arc.
hrs. ° hrs. ° hrs. ° s, ° hrs. ° hrs. 2
1 15 5 75 135 13 | 195 17 255 21 315
2 30 6 90 10 | 150 14 | 210 18 | 270 22 330
3 45 7 106 | 11 | 165 15 | 225 19 | 285 23 345
4 60 8 | 120 12 180 16 | 240 20 | 300 24 360
Minutes of time into arc. Seconds of time into afc.
m. [~ m. o m a 7 S. " 9. ton R rn
1] 015} 21 515 4110 15 1 015] 21 5151 41|10 15
21 030 22| 530| 42|10 30 2|1 030 22| 530 42|10 30
31046 23| 545| 43| 10 45 3| 045| 23| 545 | 43| 10 45
41 1 0] 24| 6 0] 44111 O 4| 1 0] 24| 6 O} 44|11 O
5| 115|255 615|45|1115) 5| 115| 25| 615] 45| 11 15
6 1301 26| 630 46 ( 11 30 61 130 26| 630 46| 11 30
71 146 27| 645 | 47 | 11 45 71 145) 27| 645 47|11 45
81 2 O] 28| 7 O] 48|12.0 81 2 0 28| 7 O 48112 0
9| 215 29| 715 49|12 15 91 215)] 29| 715)]| 49|12 15
‘10| 230] 30| 730 50 1230 10| 230] 80| 730 50| 12 30
11| 245] 31 7451 51|12 45 11 2451 31 745 51|12 45
121 3 Of 32, 8 0] 5213 O 12 3 0f 32( 8 0 5213 0
13| 315) 33, 815 53|13 15 13| 315 33! 815} 53|13 15
14| 330 34| 830 5413 30 14} 330] 34 830} 541330
15| 345| 85| 845| 55 |1345)-15| 345| 85| 8 45| 55| 13 45
16 4 0] 36| 9 Of 5614 0 16| 4 0] 36| 9 0] 56|14 0
17| 415§ 37| 916 657 |14 15 17 4151 37| 915 57|14 15
18| 430 38| 930} 58|14 30 18| 430} 38| 930 58] 14 30
19| 445 39| 945] 89| 14 45 19| 445 39| 945 59| 14 45
20| 5 0] 40[10 0] 60|15 0 20| 5 o 40[10 o 60(15 0
Hundredths of a second of.time into arc.
Hundredths
of a second 00 .01 .02 .08 .04 .06 .06 07 .08 .09
of time.
S, " " = n " " " " " " "
0.00 0.00( 0.15| 0.30| 0.45| 0.60| 0.75| 0.90| 1.05{ 1.20( 1.35
.10 1.50; 1.65( 1.80f 1.95| 2.10] 2.25| 2.40| 2.55| 2.70| 2.85
.20 3.00| 3.15| 3.307 3.45| 3.60| 3.75| 3.90| 4.05] 4.20| 4.35
.30 450 4.65| 4.80| 4.95| 5.10| 5.25| 5.40|{ 5.55; 5.70| 5.85
.40 6.00{ 6.15| 6.30| 6.45| 6.60| 6.75| 6.90{ 7.05{ 7.20| 7.35
0.50 7.50| 7.65| 7.80| 7.95| 8.10| 8.25| 8.40| 855| 8.70| 8.85
.60 9.00! 9.15| 9.30| 9.45| 9.60] 9.756| 9.90| 10.05| 10.20 |.10. 35
.70 10.50 | 10.65 | 10.80 { 10.95 | 11.10§ 11.25 { 11.40 | 11.55 | 11.70 { 11.85
.80 12.00 | 12.15 [ 12.30 | 12.45 | 12.60 ] 12.75 | 12.90 | 13.05 | 13.20 | 13.35
.90 13.50 | 13.65 | 13.80 | 13.95 | 14.10 | 14.25 | 14.40 | 14.55 | 14.70 | 14. 85
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TaBre 14.—For conversion of mean time into sidereal time.
m m m m
§ 0 1 2 3
h'm s h m s h m s h m s 8 m s 8 m s

0 000 6 5 15 | 12 10 29 | 18 15 44 000 | o o 0.50 3 3
1 0 6 5 6 11 20 | 12 16 34 | 18 21 49 0.00 |0 4 0.51 3 6
2 012 10 6 17 25 | 12 22 40 | 18 27 54 0.02 [0 7 0.52 3 10
3 0 18 16 6 23 30 | 12 28 45 | 18 33 59 0.03 |0 11 0.53 3 14
4 0 24 21 6 29 36 | 12 34 50 | 18 40 5 | 0.04 |0 15 0.54 3 17
5 0 30 2 6 35 41 | 12 40 55 | 18 46 10 0.05 [0 18 0.55 3 21
6 0 36 31 6 41 46 | 12 47 1 | 18 52 16 0.06 |0 22 0.56 3 2
7 0 42 37 6.47 51 | 12 53. 6 | 18 58 20 0.07 [0 2 0.57 3 28
8 0 48 42 6 53 56 | 12 59 11 | 19 4 26 0.08 |0 29 0.58 3 82
9 0 54 47 7 0 2|18 516 | 19 10 31 0.09 |0 33 0.59 3 3
10 1 0 52 7 6 7 | 13 11 21 | 19 16 36 0.10 {0 37 | 0.60 3 39
11 1 6 58 7 12 12 | 18 17 27 | 19 22 41 0.11 [0 40 0.61 3 43
12 113 3 7 18 17 | 13 23 82 | 19 28 47 012 |0 44 0.62 3 46
13 119 8 7 24 23 | 13 29 37 | 19 34 52 0.13 |0 47 0.63 3 B0
14 192 13 7 8 28 | 13 35 42 | 19 40 67 0.14 {0 51 0.64 3 b4
15 181 19 7 36 33 341 48 | 19 47 2 015 |0 5 0.65 3 57
16 137 24 7 42 38 | 13 47 53 | 19 83 7 0.16 |0 58 0.66 4 1
17 1 43 29 7 48 44 | 13 53 58 | 19 59 13 017 |1 2 0. 67 4 b
.18 1 49 34 7 54 40 | 14 0 3 | 2 5 18 0.18 |1 6 0.68 4 8
19 1 65 40 3 054 | 14 6 9| 2 11 23 019 [1 9 0.69 | 4 12
20 2 1 45 8 6 69 | 14 12 14 | 20 17 28 020 |1 13 0.70 4 16
21 2 7 50 813 5| 14 18 19 | 20 23 34 0.21 |1 17 0.71 4 19
22 2-13 55 8§19 10 | 14 24 24 | 20 29 39 022 |1 2 0.72 4 2
23 220 1 8§ 25 15 | 14 30 80 | 20 35 44 0.23 {1 24 0.73 4 27
24 2 2 6 8 31 20-| 14 36 35 | 20 41 49 0.24 |1 28 0.74 4 30
% 2 32 1 8§ 37 2 | 14 42 40 | 20 47 5 0.256 |1 31 0.75 4 3
2 2 38 16 8§ 43 31 | 14 48 45 | 20 54 0 0.26 |1 35 0.76 4 38
27 2 44 2 8 49 36 | 14 54 51 | 21 0 5§ 027 |1 39 0.77 4 41
28 2 50 27 8 6541 | 16 0 56 | 21 6 10 0.28 |1 42 0.78 4 45
29 2 56 82 9 147 | 15 7 1|21 12 16 029 [1 46 0.79 4 49
30 3 2 37 9 7 62 | 16 18 6 | 21 18 21 0.30 [1 30 0.80 4 52 .
31 3 8§ 43 9 13 57 | 156 19 12 | 21 24 26 031 |1 63 0.81 4 56
32 3 14 48 920 2 | 15 25 17 | 21 30 31 0.82 [1 57 0.82 4 59
33 3 20 53 9 2 & | 156 31 22 | 21 36 37 033 [2 1} 0.8 5 8
34 3 2 58 9 82 13 | 15 87 27 | 2L 42 42 0.34 |2 4 0.8 | 6 7
35 3 3 3 9 38 18 | 16 43 33 | 21 48 47 0.3 {2 8 | .0.8 5 10
36 33 9 9 44 23 | 15 49 38 | 21 54 52 0.36 |2 11 0.86 514
37 3 45 14 9 50 28 | 16 55 43 | 22 0 58 037 [2 15 0.87 b 18
38 3 51 19 9 56 3¢ | 16 1 48 | 2 7 3 0.38 [2 19 0.88 b 21
39 357 24 | 10 289 | 16 7 54 | 22 18 8 0.39 |2 22 0. 89 5 2
40 4 330 | 10 8 44 | 16 13 59 | 22 19 13 0.40 |2 26 0.90 5 29
41 4 98 | 10 14 49 | 16 20 4 | 22:25 19 0.41 [2 30 | o0.91 6 32
42 4 15 40 | 10 20 55 | 16 26 9 | 22 31 24 0.42 |2 33 0.92 5 36
43 420 456 | 10 27 0 [ 16 32 14 | 22 37 29 0.43 |2 37 0.93 5 40
44 4 27 51 | 10 33 5 | 16 38 20 | 22 43 34 0.44 |2 41 0.94 5 43
45 433 56 | 10 39 10 | 16 44 256 | 22 49 39 0.45 |2 44 0.95 5 47
46 440 1 { 10 45 16 | 16 50 30 | 22 55 45 0.46 [2 48 0.96 5 51
47 4 46 6 | 10 51 21 | 16 5 36 | 28 1 60 | 0.47 |2 52 | 097 5 54
48 4 52 12 | 10 57 2 | 17 2 41 | 28 7 55 048 (2 55 0.98 5 58
49 4 58 17 | 11 8 81 | 17 8 46 | 23 14 O 0.49 |2 59 0.99 6 2
50 5 4 2 | 11 9 87 | 17 14 51 | 23 2 6 050 [3 3 1.00 6 5
51 5 10 27 | 11 15 42 | 17 20 56 | 23 26 11 )

52 516 33 | 11 21 47 | 17 271 2 | 23 32 16 _Example: Let the given mean
53 5 22 88 | 11 27 52 | 17 83 7 | 23 33 21 | time be14h 57m 322,56,

54 5 28 43 | 11 33 58 | 17 39 12 | 23 44 27 The table gives

55 5 34 48 (- 11 40 3 | 17 45 17 | 23 50 32 | firstfor14bp4mbls 2m27s

56 5 40 54 | 11 46 8 | 17 51 23 | 23 56 37 | themfor 2 41.56 0.4

57 5 46 69 | 11 62 13 | 17 57 28 | 24 2 42 TR

B s SN PR |NLA] mesm '

9 ! , .38 24 158 | 5Tm32e. 56-4-2m 275, 44=15b Om s
60 6 5 16 12 10 29 18 156 ‘44 24 20 68 . is the required sidereal time.
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TABLE 15.— For conwersion of sidereal time into mean time.
m . m m m

8 0 1 2 3

h m s h m s h m s h m s 8 m s 5 m s
0 0 0 0 6 6 156 | 12 12 29 | 18 18 44 | 0.00 0 0 0.50 3 3
1 0 6 6 6 12 21 | 12 18 35 | 18 24 50 0.01 0 4 0.51 3 7
2 0 12 12 6 18 27 | 12 24 42 | 18 30 56 0.02 0 7 0.52 3 10
3 0 18 19 6 24 '3 | 12 30 48 | 18 37 2 0.03 0 11 0.53 3 14
4 0 24 25 | . 6 30 40 | 12 36 54 | 18 43 9 0.04 0 15 0.54 3 18
5 0 30 31 6 36 46 | 12 43 0 | 18 49 15 0.05 0 18 0.55 3 2
6 0 36 37 6 42 527 12 49 7 | 18 55 21 0.06 0 22 0.56 8 2%
7 0 42 44 6 48 58 | 12 55 13 | 19 1 27 0.07 0 2 0.57 3 29
81 04 50| 65 4 | 18 1°19 | 19 7 34 0.08 0 29 0.58 3 32
9 0 64 56 7 111 |18 7 2 | 19 13 40 0.09 0 33 0.59 .| 3 36
10 11 2 7 7 17 | 13 13 81 | 19 19 46 0.10 0 37 0.60 3 40
11 1 7 9 7 13 23 | 13 19 38 | 19 25 52 0.11 0 40 0.61 3 43
12 113 15 719 29 | 13 25 44 | 19 31 59 0.12 0 44 0.62 3 47
13 119 21 7 2% 36 | 13 31 50 [ 19 38 5 0.13 0 43 0.63 3 bl
14 12 27 7 31 42 | 13 87 56 | 19 44 11.| 0.14 0 51 0.64 3 b4
15 181 34 787 48 | 13 44 3 | 19 50 17 0.15 0 55 0.65 3 58
16 137 40 7 43 54 | 13 50 9 | 19 656 23 0.16 0 59 0.66 4 2
17 1 43 46 7 50 1 | 13 5 15 | 20 2 30 0.17 12 0.67 4 5
18 149 52 | 7 66 7 | 14 2 21 | 20 8 36 0.18 1 6 0.68 4 9
19 1 56 59 8 2 13 | 14 8 28 | 20 14 42 0.19 110 0.69 4 13
20 2 2 5 8 8 19 | 14 14 84 | 20 20 48 0.20 113 0.70 4 16
21 2 8 11 8 14 26 | 14 20 40 | 20 26 55 0.21 17 0.71 4 20
22 2 14 17 8 20 32 | 14 26 46 | 20 33 1 0.22 12 0.72 -] 4 24
23 2 2 24 8 2 38 | 14 32 53 [ 20 39 7 0.23 1 U 0.73 19
2402290 | 832 44 )14 BB | W4 13| 02| 128! 07| 438
25 2 32 36 8§ 38 51 | 14 45 5 | 20 51 20 0.25 1 32 0.76 4 35
26 2 38 42 8§ 44 b7 | 14 51 11 | 20 57 26 0.26 1 3 0.76 4 38
27 2 44 49 8 51 8 | 14 57 18 | 21 3 32 0.27 139 0.77 4 42
28 2 50 55 8 57 9 | 15 8 24 | 21 9 88 0.28 1 43 0.78 4 46
29 2 57 1 9 316 | 15 9 30 | 21 15 45 0.29 1 46 0.79 4 49
30 3 3 7 9 9 22 | 15 15 36 | 21 21 51 0.30 1 50 0.80 4 53
31 3 9 14 9 1 28 | 15 21 43 | 21 927 57 0.31 1 54 0.81 4 57
32 3 15 20 921 34 | 15 27 49 | 21 34 3 0.32 1 57 0.82 b 0
33 3 21 2% 9 27 41 | 16 33 55 | 21 40 10 0.33 2 1 0.83 5 4
34 3 27 32 9 8 47 [ 15 40- 1 | 21 46 16 0.34 2 5 0.84 5 8
35 3 83 38 9 39 B3 | 15 46 8 | 21 52 22 0.35 2 8 0.85 5 11
36 3 39 45 9 45 59 | 15 52 14 | 21 §8 28 0.36 2 12 0.86 5 15
37 3 45 b1 95 5 | 155 2 | 2 4 35 0.37 2 16 0.87 5 19
38 3 5l 57 9 58 12 | 16 4 26 | 22 10 41 0.38 2 19 0.88 5 22
39 35 3|10 4 18 | 1610 33 | 22 16 47 0.39 2 23 0.89 5 26
40 4 410 | 10 10 24 | 16 16 39 | 22 22 53 0.40 2 2 0.90 5 30
41 4 10 16 | 10 16 30 | 16 22 45 | 22 29 0 0.41 2 30 0.91 |. 5 33
42 4 16 22 | 10 22 37 | 16 28 51 | 22 35 6 0.42 2 34 0.92 5 37
43 4 22 28 | 10 28 43 | 16 3¢ 57 | 22 41 12 0.43 2 37 0.93 5 41
44 4 28 35 | 10 34 49 | 16 41 4 | 22 47 18 0.44 2 41 0.94 5 44
45 4 34 41 | 10 40 55 | 16 47 10 | 22 53 24 0.45 2 45 0.95 5 48
46 4 40 47 | 10 47 2 | 16 53 16 | 22 59 31 0.46 2 48 0.96 5 52
47 4 46 53 | 10 53 8 | 16 59 22 | 23 b 37 0.47.( 2 52 0.97 5 55
48 45 0 | 10 69 14 | 17 5 29 | 23 11 43 0.48 2 56 0,98 5 59
49 459 6 | 1l 5 20 | 17 11 35 | 28 17 49 0.49 2 59 0.99 6 3
50 5 5 12 [ 11 11 27 | 17 17 41 | 23 23 56 0.50 3 3 1.00 6 6
51 5 11 18 | 11 17 33 | 17 28 47 | 23 80 2
52 5 17 25 | 11 23 39 | 17 29 54 | 23 36 '8 .
53 5 23 31 | 11 29 45 | 17 36 0 [ 28 42 14 Example: Given 15b 0= 0s.
b4 5 20 37 | 11 35 52 | 17 42 6 | 23 48 21 The table gives
B | 58 43 [ 11 41 58 | 17 48 12 | 93 54 g7 | firstfor 14vETmiss  omoTs
56 b 41 50 11 48 4 17 54 19 24 O 33 then for 2 42 0.4:
57 5 47 56 | 11 54 10 | 18 0 25 | 24 6 39 T o o 274
58 564 2|12 017 | 18 6 31 | 24 12 46 The difference :
59 6 0 8 |12 6 23 | 18 12 37 | 24 18 52 .

. 1580m (s — 2m 275,44 = 14h 57m 32,56

60 6 6 156 | 12 12 29 18 18 44 24 24 58 is the required mean time.
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TABLE 16.-— For interconversion of feet and decimals of « mile. -
Fect. Miles. Feet. Miles. Feet. Miles. Feet. Miles.
53 .01 1373 .26 2693 .51 4013 .76
106 .02 || 1426 .27 2746 .52 4066 .77
158 .03 1478 .28 2798 .53 4118 .78
211 .04 1531 .29 2851 .54 4171 .79
264 .05 1584 .30 2904 . Bb 4224 .80
317 .06 1637 .31 2957 .56 4277 .81
370 .07 1690 .32 3010 .57 4330 |} .82
422 .08 1742 .33 3062 .b8 4382 .83
475 .09 1795 .34 3115 | .59 4435 .84 .
528 - .10 1848 .35 3168 .60 4488 .85
581 11 1901 .36 3221 .61 4541 .86
634 .12 1954 .37 3274 .62 4594 .87
686 .13 2006 .38 3326 .63 4646 .88
739 .14 2059 .39 3379 .64 4699 .89
792 .15 2112 .40 3432 .65 4752 .90
845 .16 2165 .41 3485 .66 4805 .91
898 .17 2218 .42 3538 .67 4858 .92
950 .18 2270 .43 3590 .68 4910 .93
1003 .19 2323 .44 || 3643 .69 4963 .94
1056 .20 2376 .45 3696 .70 5016 .95
1109 .21 2429 .46 3749 .71 5069 .96
1162 .29 2482 .47 3802 .72 5122 .97
1214 .23 2534 .48 3854 .73 5174 .98
1267 .24 2587 .49 3907 .74 5227 .99
1320 .25 | 2640 .50 3960 .75 5280 1.00
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GANNETT.]

GEOGRAPHIC TABLES AND KFORMULAS.

TaABLE 18.—Five-place logarithms of natural numbers.
[Fractional clmngc'in a number corresponding to a change in its logarithm.]

Computed from the formula,

AN _dlog N

N~ u
p=modulus of common logarithms = 0.43429448.
: © AN -
For : AN For -~
Alog N . ~ Alog N .
~Tunitin y — fumts in I({"lgg‘e‘g‘}
Fourth place.......... 54T Fourth place.......... v
Fifth place ........... o Fifth place -.......... o
Sixth place ........... TTLeT Sixth place ........... B
Seventh place......... TIYTIY Seventh place......... 1005500

Bull. 214—08—7

o7
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GEOGRAPHIC TABLES AND FORMULAS.

A [BULL. 214,

TaBLE 18.— Flive-place logarithms of natural numbers—Continued.

LT e wWoH O

i
=)

ok ekt
OB =

ot )
[EXSHN

et et b
0o

w
=]

IS
8RR

8RR

B85

123
=]

47 712 60 206

77 815

84 510

90 309

11 394
36 173
51 851

63 347
72 428
79 934

86 332
91 908
96 848

20 412
41 497
65 630

66 276
74 819
81 954

23 045

25 527
44 716
57 978

68 124
76 343
83 251

89 209
94 448
99 123

01 284

03 342

23 553
26 007
28 330

05 308
08 991
12 385

15 5634
18 469
21 219

23 805
26 245
28 556

07 188
10 721
13 988

17 026
19 866
22 531

25 042
27 416
29 667

30 535

30 750

31 806

38 382
40 140
41 830

43 457
45 025
46 538

32 838
34 830
36 736

38 661 -
40 2312
41 996

43 616
46 179 45 332
46 687 46 835

33 846

48 001

48 144 48 287

64 54 777

49 564
50 920
52 244
53 529

56 991

60 206

69 373

70 243

3 4.

e 1
0 2

= 60"
=120

0 3 =180
0 4 =240

S. 4. 68 557
4. 68 657
4. 68 557
4. 68 557

T. 4. 68 557
4. 68 557
4. 68 557
4. 68 558

0° 5 = 3007
0 6 =360
0 7 =420
0 8 =480

S. 4. 68 557
4. 68 557
4. 68 567
4. 68 657

. 68 558
. 68 558

68 558
68 558




. GANNETT.]

GEOGRAPHIC TABLES AND FORMULAS.

TaBLE 18.— Five-place logarithms of natural numbers—Continued.

N.

Lo

50

51
52
53

54
56
56

67
58
59

60

6L
62
63
64
. 66
66

- 67
68
69

70

71
72
73

74
7%
76

77
78
9

80

81
82
83

84
85
86

87
88
89

90

91
92
93

94
95
96

97
98
99

100

69 897

70 157 70 243

70 415 70 501

70 586

70 672

70 767
71 600

72428 7

73 239
74 036
74 819

75 687
76 343
77 085

75 740
76 492
77 232

71 012 71 096
71 850 71 933
72 673 72754

73 480 73 560
74 273 74 351
75 051 75 128

75 815 75.891
76 567 76 641
77 805 77 379

71 265 71 349
72 099 72 181
72 916 72 997

73 719 73 799
74 507 74 586
75 282 75 358

76 042 76 118
76 790 76 864
77 525 77 597

71 433
72 263
73 078

73 878
74 663
75 435

71 617
72 346
73 159

73 957
74 741
75 511

76 268
77 012
77 743

77 815

77 960

78 032 78 104

78 247 78 319

78 462

78 633
79 239
79 934

80 618
81 291
81 954

82 607
83 251
83 885

78 675
79 379
80 072

80 754
81 425
82 086

78 746 78 817
79 449 79 518
80 140 80 209

80 821 80 889
81 491 81 5568
82 151 82 217

78 958 79 029

588 79 657 79 727

80 346 80 414

81 023 81 090
81 690 81 757
82 347 82 413

82 995 83 059
83 632 83 695
84 261 84 323

83 123
83 769
84 386

79 169
79 865
80 550

84 510

84 880 84 942

85 003

86 126
85 733
86 332

86 923
87 506
88 081

88 649
89 209
89 763

85 491 85 552
86 094 86 153
86 688 86 747

87 274 87 332
87 852 87 910
88 423 88 480

88 986 89 042
89 542 - 89 597
90 091 90 146

85 612
86 213
86 806

87 390

87 967 88 024

88 536

89 098
89 653
90 200

90 309

90 563

90 634 90 687

90 741

90 849
91 381
91 908

92 428
92 942
93 450

93 952
94 448
94 939

90 902
91 434
91 960

92 480
92 993
93 500

94 002
94 498
94 988

95 036

91 169 91 222
91 698 91 751
92 221 92 273

192737 92 788

03 247 93 298
93 752 93 802

91 275
91 803
92 524

92 840
93 349
93 852

94 349
94 841
95 328

95 424

95 472

95 521

95 569 95 617

95 713 95 761

95 809

95 904
9C 379
96 848

97 313
97 772
98 227

98 677
99 123
99 564

95 952
96 426
96 3%

97 359

97 318
98 272

99 167

99 607

95 999
96 473
96 942

97 405
97 864
98 318

98 767
99 211
99 651

96 047 96 095
96 520 96 567
96 988 97 035

97 451 97 497
97 909 97 956
u8 363 98 408

98 811 98 856
99 255 99 300
99 695 99 739

96 190 96 237
96 661 96 708
97 128 97 174

96 284
96 755
97.220

97 681
98 137
98 588

99 034
99 476
99 913

00 000

00 043

00 087

00 130 00 173

00 217

00 346

N.

L. 0

1

2

3 4

5

8

0° 9 = 540"
0 10 =600
0 11 =660
0 12 =720

S. 4. 68 657 T. 4. 68 658

4. 68 557
4. 68 557
4. 68 557

4. 68 558
4. 68 558 -
4. 68 558

0° 13 = 780" S. 4. 68 657 T. 4.
4. 68 557 4.
468557 4.
4. 68557 4

0 14 =840
0 15 =900
0 16 =960

68 558
68 558
68 558
. 68 558
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[BULL. 214.

'GEOGRAPHIC TABLES AND. FORMULAS.
TaBLE 18.— Five-place logarithms of naturat numbers—Continued.
N~ Lo 1 2 38 4|5 6 7 8 9 PP
100 | 00000 043 087 130 173 | 217 260 303 346 389
101 432 475 518 buu 604 | 647 689 732 775 817 4 43 42
102 860 903 945 988 4030 | 4072 4115 4157 4199 4242 | 1| 44 43 42
103 | 01 284 326 868 410 452 | 494 536 578 620 662 | 2| 83 g6 g4
104 703 745 787 828 870 | 912 968 995 .06 4058 | G| 132 129 126
106 | 02119 160 202 243 284 | 325 366 407 449 490 | 5| 2% 21’5 210
106 581 672 612 653 694 | 735 776 816 857 898 | g 264 253 252
107 988 979 4019 4060 4100 | 4141 4181 (222 w262 y302 | & | 308 301 294
108 | 03342 383 423 463 503 | 543 588 623 663 703 | o | 306 387 378
109 743 782 822 862 902 | 941 981 4021 4060 4100 RSO
110 | 04139 179 218 258 207 | 386 376 415 454 493
m 532 571 610 650 689 | 727 766 805 844 883 41 40 39
2] 922 961 999,038 4077 | 4115 4154 4192 4281 4269 | 1| 41 40. 89
113 | 05308 346 385 423 461 | 500 538 576 614 652 | 3| s2 s 78
114 690 729 767 805 843 | 881 918 956 994 4032 i i{;"i' }3'8 }%’Z
115] 06 070 108 145 183 221 258 296 333 3871 408 5 20/5 20’0 19’5
116 446 483 521 658 59 | 633 670 707 74 781 | 6| 24 240 234
17 819 856 893 930 -967 | x004 4041 4078 4115 4151 g §§f§ 33’8 g}g
18| 07188 225 262 298 335 | 372 408 445 482 518 | 9| 369 360 351
119 555 591 628 664 700 | 737 773 809 846 882 ! ! ’
120 918 954 990 4027 4063 | 4099 4135 4171 4207 4243
121] 08279 314 350 386 422 | 458 493 529 565 600 38 37 36
122 636 672 707 743 778 | 814 849 884 920 95 | 1, 38 37 36
123 991 4026 4061 4096 «132 | 4167 4202 4287 4272 4307 | 3| 75 74 7o
124 0932 877 412 aa7 as2 | 517 52 587 621 636 | S| 1ne 1in s
125 691 726 760 795 830 | 864 899 934 Y68 4003 5| 190 18’5 180
126 | 10 037 072 106 140 175 209 243 278 312 346 6 2218 22‘2 21/6
. 7| 266 259 252
127 380 415 449 483 517 | 551 585 619 653 687 | & | 30'4 20%6 28’8
128 721 765 789 823 857 | 890 924 958 992 4,025 | g | 340 33'3 324
129 | 11059 093 126 160 193 | 227 261 204 327 861 (R
130 304 428 461 494 528 | B6L 594 628 661 694
131 727 760 793 826 860 | 893 926 959 992 4024 36 34 38
132 | 12057 090 123 156 189 | 222 254 287 320 352 | 1, 35 34 .33
133 3% 418 450 483 516 | 548 581 613 646 678 | 3| 70 s 66
134] 70 743 775 s08 80 | 872 905 937 w9 o0 | 3| 195 192 89
135 | 13033 066 093 130 162 | 194 226 268 290 322 | 5| 175 170 165
136 354 386 418 450 481 513 545 577 609 640 6| 210 20/4 19‘8
. . 7| 245 238 231
137 672 704 735 767 799 | 830 862 893 925 956 | g | 28%0 292 264
138 988 4019 4051 4082 4114 $145 176 4208 239 4,270 9 31’5 30‘6 29'7
139 | 14 301 333 364 305 426 | 457 489 520 551 582 R
140 613 644 675 706 737 | 768 799 829 860 891
141 922 953 983 4014 4045 | 4076 4106 4137 4168 4198 32 81 30
142 | 15229 259 200 320 351 | 381 412 442 473 503 | 1, 32 31 39
143 534 B64 594 625 635 | 685 715 746 776 806 | 2| ¢4 62 60
144 836 866 897 927 957 | 987 017 4047 5077 4107 | 5| 155 3% .39
145 16 137 167 197 227 256 | 286 316 346 376 406 | 5| 160 155 150
146 435 465 495 524 554 584 613 643 673 702 6 19j2 18:6 18;0
wr]  7s2 7er 7e1 s20 850 | 879 s09 wss oey ooy | G| Ze Al 28
18] 17026 o056 085 114 143 | 173 202 231 260 289 | | 28’8 27’3 270
149 319 348 377 406 435 | 464 493 522 551 580 |- < Sl 2l
150 609 638 667 696 725 | 754 782 81l 840 869
N.JlL o 1 2 3 4 5 6 7 8 9 P. P.
0° 16’ = 9607 S.4.68 567 T.d4. 68 558 | 0° 21’ = 1260” S. 4. 68 557 T. 4. 68 558
0 17 = 1020 4. 68367 4.68558 | 0 22 = 1320 4. 68557 4. 68 588
0 18 = 1080 4.68557 4.68558 | 0 23 = 1380 4. 68 557 4. 68 558
0 19 = 1140 4. 68557 4.68558 | 0 24 = 1440 4. 68 557 4. 68 558
0 20 = 1200 4.68557 4.68558 | 0 25 = 1500 4. 68 557 4. 68 558




GANNETT.] GEOGRAPHIC TABLES AND FORMULAS.
Tansr 18.— Five-place logarithms of natural numbers—Continued.
NNQjL o 1 2 38 4| 5 6 7 8 9 P.P.
150 ] 17 609 638 667 696 725 | 754 782 811 840 869
151 898 926 955 984 +013 ,041 *070 +099 4127 4156 29 98
152 ] 18 184 213 241 298 384 412 441
158 469 498 526 554 583 611 639 667 696 724 i glg g,g
- - 2 4
154 752 780 808 837 863 | 893 921 949 977 ,005 3| 87 84
155 19033 061 089 117 145 | 173 201 229 257 285 41116 11,2
156 312 340 368 396 424 | 451 479 507 535 562 g Eu;) }46,%
157 590 618 645 678 700 | 728 756 783 811 838 7|208 19,6
158 866 893 921 948 976 | 4003 4030 4058 4085 4112 8 (232 224
159 | 20 140 167 194 222 249 | 276 303 330 358 385 9261 252
160 412 439 466 493 520 | 548 575 602 629 656
161 683 710 737 763 790 | 817 844 871 898 925 97 926
162 952 978 *005 +032 *059 +085 4112 4139 4165 4192
163 21219 245 299 352 "378 405 431 458 % g,z g,g
s 2
164 484 511 537 664 590 | 617 643 669 696 722 3| 81 78
165 748 775 801 827 854 | 880 906 932 958 935 41108 104
166 | 22 011 037 063 089 115 | 141 167 194 220 246 2 ig,g ig,g
167 272 298 824 380 376 | 401 427 453 479 506 70189 182
168 631 557 683 608 634 | 660 686 712 737 763 8216 208
169 780 814 840 866 891 | 917 943 968 994 4019 9]243 234
170 ] 23045 070 096 121 147 | 172 198 223 249 274
171 300 825 350 376 401 | 426 462 477 502 528 2
172 553 578 603 629 654 | 679 704 729 764 779
173 805 830 855 880 905 | 930 955 980 4005 4030 % g,g
. '’
174 | 24 055 080 105 130 155 | 180 204 229 254 279 3| 76
176 304 329 353 378 403 | 428 452 477 502 527 41100
176 551 576 601 625 G50 | 674 699 724 748 773 g %g
] Q
177 797 822 846 871 895 | 920 944 969 993 ,018 71176
178 ] 25042 066 091 115 139 | 164 138 212 237 261 81 20,0
179 285 310 334 368 832 | 406 431 455 479 503 9225
180 627 561 575 600 624 | 648 672 696 720 744 .
181 768 792 816 840 864 | 888 912 935 959 983 24 o3
182 26007 031 085 079 102 | 126 150 174 198 221
183 245 269 203 816 3840 | 364 387 411 435 458 % 3; i,%
/ 7
184 482 505 529 653 576 | 600 623 647 670 694 31 72 69
185 717 741 764 788 811 | 834 858 881 905 928 47 96 92
186 951 975 998 4021 5045 | 4068 4091 4114 4138 161 2 ﬁlg %g
187 | 27184 207 231 254 277 | 300 323 346 370 393 71168 161
188 416 439 462 485 508 | 531 654 577 600 623 81192 184
189 646 669 692 715 738 | 761 784 807 830 852 92,6 207
190 875 898 921 944 967 | 989 4012 4035 4058 4081
191 ) 28103 126 149 171 194 | 217 240 262 285 307 99 91
192 330 353 375 398 421 | 443 466 488 511 533
193 556 578 601 623 646 | 668 691 713 735 758 % % g,%
% 2
194 780 803 825 847 870 | 892 914 937 959 981 3| 66 63
195] 20003 026 048 070 092 | 115 137 159 181 203 4| 88 84
196 226 248 270 292 314 | 336 368 380 403 42 g %g igg
- -~ 14 L&
197 447 469 491 513 635 | 557 579 601 628 645 71164 14,7
198 667 688 710 732 754 | 776 798 820 842 863 8|176 168
199 885 907 929 951 973 | 994 ,016 4038 4060 4081 9]198 189
200 | 30103 125 146 168 190 | 211 233 255 276 298
NNJL o 1t 2 3 4| 565 6 7 8 9 P. P
0° 25" = 1600” S. 4. 68 657 T. 4. 68 558 0° 30/ = 1800” $. 4. 68 567 T. 4. 68 559
0 26 = 1560 4. 68657 4. 68558 | O 31 = 1860 4. 68 B67° 4. 68 559
0 27 = 1620 4, 68 557 4. 68 558 0 32 = 1920 4. 68557 4. 68 559
0 28 == 1680 4. 68 667 4. 68 538 0 33 = 1980 4. 68 557 4. 68 659
0 29 = 1740 4. 68 5657 . 68 668 0 3¢ = 2040 4. 68657 4. 68 569
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GEOGRAPHIC TABLES AND FORMULAS.

102 [BULL. 214.
TaBLE 18.— Five-place logarithms of natural numbers—Continued.
N.|JT o 1 2 3 4 5 6 7 8§ 9 P. P.
200 | 30103 125 146 168 190 | 211 233 255 276 208
201 320 341 863 384 406 | 428 449 471 492 514 22 91
202 535 557 578 600 621 | 643 664 685 707 728 11 22 21
203 750 771 792 814 835 | 856 878 899 920 942 3| 71 is
204 | 963 984 4006 4027 4048 | 4069 4001 4112 4133 4154 8 55 88
205 | 81175 197 218 239 260 | 281 302 323 345 366 51110 105
206 387 408 429 450 471 | 492 513 534 555 576 5|32 128
N & 4
207 597 618 639 660 68L | 702 723 744 765 78 R
208 806 827 848 869 890 | 911 931 952 973 994 5|18 199
209 | 32015 035 056 077 098 | 118 139 160 181 201 ¢ ¢
" 210 222 243 263 284 305 | 325 346 366 387 408
211 428 449 469 490 510 f 531 552 572 593 613 20
212 63¢ 654 675 695 715 | 736 756 777 1797 818 11 20
213 838 858 879 809 919 | 940 960 980 4001 4021 2| 1o
214 | 83041 062 082 102 122 | 143 163 183 203 224 3 &0
215 244 264 284 304 325 | 345 365 385 405 42 5| 100
216 445 465 486 506 526 | 546 566 586 606 626 6| 120
217 646 666 686 706 726 | 746 766 786 806 626 B
218 846 - 866 885 905 925 | 945 965 985 4005 4025 9| 180
219 | 34044 064 084 104 124 | 143 163 183 203 223 ¢
220 242 262 282 301 321 | 341 361 380 400 420
221 439 459 479 498 518 | 537 557 577 596 616 19
222 635 655 674 694 713 | 733 783 772 792 811 11 19
223 830 850 869 889 908 | 928 947 967 986 4005 2| 38
224 | 35025 044 064 083 102 | 122 141 160 180 199 i ?’Z
225 218 238 257 276 295 | 315 334 353 372 302 51 o5
226 411 430 449 468 488 | 507 526 545 564 583 6|14
227 603 622 641 660 679 | 698 717 1736 755 774 ,73 ig'g
228 793 813 832 851 870 | 889 908 927 946 965 9171
229 984 4003 4021 4040 4059 | 4078 4097 4116 4135 4154
230 | 36173 192 211 229 248 | 267 286 305 324 342
231 361 380 399 418 436 | 455 474 493 511 530 18
232 549 568. 586 605 624 | 642 661 680 698 717 11 18
233 736 754 773 791 810 | 829 847 866 884 903 2| 3
234 02 940 959 977 996 | 4014 4033 4051 4070 4088 2 ?’%
235 | 37107 125 144 162 181 | 199 218 236 254 273 51 90
236 201 310 328 346 365 | 383 401 420 438 457 6| 108
237 475 493 511 530 548 | 566 585 603 621 639 g }3:2
238 | 658 676 694 712 731 § 749 767 785 803 822 9162
1239 840 858 876 894 912 | 931 949 967 985 4003 !
240 | 33021 039 057 075 093 | 112 130 148 166 184 .
241 22 220 238 256 274} 292 310 328 346 364 oW
242 382 399 417 435 453 | 471 489 507 5% 543 10 17
243 561 578 596 614 632 | 650 668 686 703 721 2| 34
244 739 757 715 792 810 | 828 846 863 881 899 2 2;;
245 917 934 952 970 987 | x005 4023 4041 4058 4076 51 85
246 | 39094 111 129 146 164 | 182 199 217 235 252 6 | 102
247 2707 287 305 322 340 | 358 375 393 410 428 g i:};’g
248 445 463 480 498 515 | 533 550 568 585 602 9l153
249 620 637 655 672 690 | 707 724 742 759 777 .
260 | 794 811 829 846 863 | 881 898 915 933 950
N.JL o 12 3 4 5 6 7 8 9 P. P.
0° 33’ = 19807 S. 4. 68 557 . T.4. 68 559 | 0° 38" = 2280” S. 4. 68 557 T. 4. 68 559
0 34 =2040 4. 68557 4.68559 | 0 39 =2340 4. 68 557 4. 68 559
0 35 =2100 4. 68657 © 4. 68659 | O 40 =2400 4. 68 557 4. 68 559
0 36 =2160 4. 68557 4. 68550 | 0 41 =2460 4..68 556 4. 68 560
0 37 =2220 4. 68 557 4. 68559 | 0 42 =2520 4, 68.556 4. 68 560




GANNETT.]

GEOGRAPHIC TABLES AND KFORMULAS.

TaBLE 18.— Five-place logarithms of natural numbers—Continued.

N. .0 1 2 3 4 5 6 7 & 9 P. P.
250 | 39794 811 820 846 863 | 881 898 915 933 950 "
251 967 985 4002 4019 4037 | 4054 4071 4088 4106 4123
252 | 40 140 157 "175 192 209 | 226 243 261 278 295 1118
253 312 320 346 364 381 | 398 415 432 449 466 % gf‘;
)’
254 483 500 6518 535 552 | 569 586 603 620 637 4] 72
255 6b4. 671 688 705 722 | 739 756 773 790 807 _871 90
256 824 841 858 875 892 | 909 926 943 960 976 g 18'8
r
257 993 4010 4027 5044 4061 [ 2078 4095 4111 4128 4145 8144
258 | 41162 179 196 212 229 | 246 263 280 296 3813 9 116,2
259 330 347 363 380 397 | 414 430 447 464 481
260 497 514 B31 547 564 | 581 597 614 631 647
261 664 681 697 714 731 | 747 764 780 797 814 17
262 830 847 863 880 896 | 913 929 946 963 979 1] 1,7
263 996 4012 4029 4045 4062 | 4078 4005 4111 127 144 2| 34
, 3| 51
264 | 42160 177 193 210 226 | 243 259 275 202 308 4| 68
266 325 341 367 374 390 | 406 423 439 455 472 - 5| 85
266 488 504 521 537 553 | 570 586 602 619 635 6| 10,2
. 7 (11,9
267 651 667 684 700 716 | 732 749 765 781 797 8| 13.6
268 813 830 846 862 878 | 894 911 927 943 959 9153
269 975 991 4008 4024 4040 | 4056 4072 4088 4104 4120
270 | 43136 152 169 185 201 | 217- 233 249 265 281
271 297 313 329 345 361 | 377 393 409 425 441 16
272 457 473 489 505 521 | 537 553 569 584 600
273 616 632 648 664 680 | 696 712 727 743 759 ; %fg
» '’
274 775 791 807 823 838 | 854 870 886 902 917 31 4,8
275 933 949 965 081 996 | 4012 4028 4044 4059 075 4] 64
276 | 44 091 107 122 138 154 [ 170 185 201 217 232 ;’; g:g
’
277 248 264 279 295 811 | 326 342 358 373 389 71112
278 404 420 486 451 467 | 483 498 514 529 bdb 81128
279 560 576 592 607 623 | 638 654 669 685 700 9| 144
280 716 731 747 762 778 | 793 809 824 840 855
281 871 886 902 917 932 | 948 963 979 994 4010 .
282 | 45025 040 056 071 086 | 102 117 133 148 163 15
283 179 194 200 225 240 | 255 271 286 301 317 11 1,6
2| 3,0
284 332 847 362 378 393 | 408 423 439 454 469 3| 45
285 484 500 515 530 545 | 561 576 591 606 G621 1] 60
286 637 652 667 682 697 | 712 728 743 758 1773 5| 75
: 61 9,0
287 788 803 818 834 8490 | 864 879 894 909 92 71106
288 930 954 969 984 4000 | 4015 4030 4045 4060 4075 81120
289 | 46 090 105 120 135 150 | 165 180 195 210 225 9135
290 240 255 270 285 300 | 315 330 345 359 374
291 389 404 419 434 449 | 464 479 -494 509 523
292 538 553 568 583 598 | 613 627 642 657 672 14
293 687 702 716 731 746 | 761 776 1790 805 820 114
204 835 850 864 879 894 | 909 923 938 953 967 2] 28
295 982 997 4012 4026 4041 | 4056 4070 4085 4100 4114 3| 4,2
296 | 47 129 144 159 173 188 | 202 217 232 246 261 g ?8
’
297 276 290 305 819 334 | 349 363 378 892 407 61 84
298 422 436 451 465 48 494 509 524 538 653 71 98
299 567 582 596 611 6! 640 654 669 683 698 g }%(2)
800 712 727 741 756 770 | 784 799 813 828 842 '
Nl o 1 2 3 4 5 6 7 8 9 P. P
00 41’ = 2460”. S. 4. 68 556 T. 4. 68 560 | 0° 46’ = 2760” S. 4. 68 556 T. 4. 68 560
0 42 = 252 4. 68 556 4.68560 | 0 47 = 2820 4. 68 556 4. 68 560
0 43 = 2580 4. 68 656 4, 68560 | 0 48 = 2880 4. 68 556 4. 68 560
0 44 = 2640 4. 68 556 4. 63560 | 0 49 = 2040 4. 68 556 4. 68 560
0 456 = 2700 4. 68 556 4. 68560 | 0 50 = 3000 4. 68 556 4. 68 561
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GEOGRAPHIO TABLES AND FORMULAS.

[BULL. 214.

TABLE 18.—Five-place loéarithms of natural numbers—Continued.

NJL o 1 2 3 4 5 6 7 8 9 P. P.
300 | 47712 727 741 756 770 | 784 799 S13 828 842
301 857 871 885 900 914 | 929 943 958 972 986
302 | 48001 015 029 044 058 | 073 087 101 116 130
303 144 159 173 187 202 | 216 230 244 259 273
304 287 302 316 330 344 | 359 373 387 401 416 15
306 430 444 458 473. 487 | 501 515 530 544 558 1| 16
306 572 586 601 615 629 | 643 657 671 686 700 % 3g
307 714 728 742 756 770 | 785 799 813 827 841 4| 60
308 855 869 883 897 911 | 926 940 954 968 982 5( 75
309 996 4010 4024 4038 4052 ] 4066 4080 4094 4108 4122 (7; 182
310 | 49 136 150 164 178 192 | 206 220 234 248 - 262 8 | 12,0
311 276 290 304 318 332 | 346 360 .374 388 402 911356
312 415 420 443 457 471 | 485 499 513" 527 54l
313 554 568 582 596 G10 | 624 638 651 665 679
314 693 707 721 734 748 | 762 776 790 803 817
316 831 845 859 872 886 | 000 914 927 941 955 1
316 969 982 996 4010 4024 | 037 4051 4065 4079 4092 -
!
317 | 50 106 120 133 147 161 § 174 188 202 215 229 11 28
318 243 256 270 284 207 | 311 325 338 352 365 31 4,2
319 379 393 406 420 433 | 447 461 474 488 501 g ?8
’ !
320 515 520 542 556 569 § 583 596 G10 623 637 673 3’§
321 651 664 678 691 705 | 718 732 745 759 772 8| 112
322 786 799 813 826 840 | 853 866 880 893 907 9126
323 920 934 947 961 974 | 987 4001 4014 %028 041
324 ] 51055 068 081 095 108 | 121 185 148 162 175
325 188 202 215 228 242 | 255 268 282 295 308
326 322 335 348 362 375 | 388 402 415 428 441
327 455 468 481 495 508 | 521 534 548 561 574 13
328 587 GO 614 627 640 | 654 667 680 693 706 1] 1,3
329 720 733 746 759 772 | 786 799 812 825 838 § %g
330 851 865 878 891 904 | 917 930 943 957 970 4| 52
331 933 996 4009 4022 4035 | x048 5061 4075 4088 4101 ‘2 92
332 | 52114 127 140 153 166 | 179 192 205 218 231 7| o1
333 244 257 270 28¢ 297 | 310 323 336 349 362 8|10
334 375 388 401 414 427 | 440 453 466 479 492 817
335 504 B17 530 543 566 | 569 682 595 608 621
336 634 647 660- 673 686 | 699 711 724 737 750
337 763 776 789 802 815 | 827 840 853 866 879
338 892 905 917 930 943 | 956 969 982 994 4007
339 | 53020 033 046 058 071 | 084 097 110 122 135 12
340 148 161 173 186 199 | 212 224 237 250 263 % %2
341 275 288 301 314 326 | 339 352 364 377 390 3! 36
342 403 415 428 441 453 | 466 479 491 504 517 4| 48
343 520 542 565 567 580 | 693 605 618 631 643 g (75(2)
344 656 668 681 694 706 | 719 732 744 75T 769 7] 84
345 782 794 807 820 832 ] 845 857 870 882 89 8| 96
346 908 920 933 945 958 | 970 983 995 4008 4020 9108
3471 54033 045 058 070 083 | 095 108 120 133 145 ’
348 158 170 183 195 208 | 220 283 245 263 270
349 283 295 307 320 832 | 345 357 370 382 394
350 407 419 432 444 456 | 469 481 494 506 518
NJrno 1 2 38 4|5 6 7 8 9 P. P.
0° 50’ = 3000 §.4. 68 556 T.4. 68 561 | 0° 55’ = 3300”7 S.4. 68 556 T.4. 68 561
0 51 = 3060 4.68556 4. 68561 | O 56 = 3360 4. 68 556 . 68 561
0 52 = 3120 4. 68556 4. 68561 | 0 57 = 3420 4, 68 555 4. 68 561
0 53 = 3180 4. 68566 4.68561 | O 58 = 3480 4. 68 555 . 4. 68 562
0 54 = 3240 4. 68 556 4. 68561 | 0 59 = 3540 4. 68 555 4. 68 562




GANNETT.]

TABLE 18.— ive-place logarithms of natural numbers—Continued.

GEOGRAPHIC TABLES AND FORMULAS.

No|lno 1 2 3 4 5 6 7 8 9 P.P.
350 | 54407 419 432 444 456 | 469 481 494 506 518
351 531 543 555 568 580 | 593 605 617 630 642
352 654 667 679 691 704 | 716 728 741 763 765
363 777 790 802 814 827 | 839 851 864 876 888 5
354 900 913 925 937 949 | 962 974 986 998 4011 1 '13
365 | 55023 035 047 060 072 | 084 096 108 121 133 3l 33
356 | - 145 157 169 182 194 | 206 218 230 242 255 A
|o8s7| 207 279 291 b3 35 | 328 340 352 364 376 HIRH
358 388 400 413 425 437 | 449 461 473 485 497 I
359 500 622 534 546 058 | 570 582 594 606 618 I
360 630 642 654 666 678 | 691 703 715 727 1739 g }gf;
361 751 763 775 787 799 | 811 823 835 847 859 !
362| 871 883 895 907 919 { 931 %43 955 967 979
363 991 4003 4015 4027 4038 | 4050 4062 4074 4086 4098
36¢ | 56110 122 13¢ 146 158 | 170 182 194 205 27
365 229 241 253 265 277 | 289 301 312 324 336 12
366 348 360 372 384 306 | 407 419 431 443 455 Li1e
367 467 478 490 502 514 | 526 538 549 661 573 2| 24
368 585 507 608 620 632 | 644 656 667 679 691 3| 36
369 703 714 726 738 750 | 761 773 785 797 808 i) 48
370 820 832 844 855 867 | 879 8L 902 914 926 6| 72
37 937 949 961 972 984 | 996 4008 4019 4031 4043 7| o
372 | 57054 066 078 089 101 | 113 "124 "136 148 159 8108
373 171 183 194 206 217 | 229 241 252 264 276 ,
374 287 200 810 322 334 | 345 857 368 380 302
375 403 415 426 438 449 | 461 473 484 496 507
" 876 519 530 542 553 565 | 576 588 600 611 623
377 634 646 657 669 680 | 692 703 715 726 738 1
378 749 76] T72 784 795 | 807 818 830 841 852 1711
379 84 875 837 898 910 | 921 933 944 955 9G7 2|22
380 978 990 4001 4013 4024 | x035 047 4058 4070 ,081 4|44
381 | 58002 104 115 127 138 | 149 161 172 184 105 RN
382 206 218 220 240 252 | 263 274 286 297 309 $|58
383 320 331 343 354 365 | 377 388 399 410 422 I
384 433 444 456 467 478 | 490 501 512 524 535 9199
385 546 557 B69 580 591 | 602 614 625 636 647
386 659 670 081 692 704 | 715 726 737 749 760
387 771 782 794 805 816 ]| 827 838 850 861 872
388 883 S04 906 917 928 | 939 950 961 973 984 10
380 | . 995 4006 4017 4028 4040 | 4051 4062 4073 4084 4095 -
300 | 59106 118 129 140 151 | 162 173 184 195 207 2|20
301 218 220 240 251 262 | 273 284 295 306 318 3130
392 320 340 351 362 373 | 8384 305 406 417 428 S
303 | 439 450 461 472 483 | 494 506 517 528 639 A
804 | 530 b6l 572 563 b94 | 605 616 627 638 649 o
395 660 671 682 693 704 | 715 726 737 748 759 5180
396 770 780 791 802 813 | 824 835 846 857 868 /
397 879 890 901 912 923 | 934 945 956 966 977
398 988 999 4010 4021 4032 | 4043 4054 4065 4076 4086
399 | 60 097 108 "119 130 141 | 152 163 173 184 19
400 206 217 228 230 249 | 260 271 282 203 304
Nl o 1 2 3 4 5 6 7 8 9 P.P
00 58’ = 3480" S. 4. 68 555 T.4. 68 562 | 1° 3’ = 3780 T, 4.
0 59 =350 4. 68 468662 | 1 4 = 3840 4
1° 0 =3600 4. 65555 468662 | 1 5 — 3900 4
1 1.=3660  4.68555 463562 | 1 6 = 3960 4.
1 2 =9720 4685656 468562 | 1 7 = 4020 4
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GEOGRAPHIC TABLES AND FORMULAS. [BULL. 214

TaBLE 18.— Five-place logarithms of natural numbers—Continued.
N]ro 1 2 3 4|5 6 7 8 9 P.P.
400 | 60 206 217 228 239 249 | 260 271 282 293 804

401 314 325 336 347 358 | 369 379 890 401 412

402 493 433 444 455 466 | 477 487 498 509 520

403 531 541 662 563 674 | 684 595 606 617 627

404 638 649 660 670 681 | 692 703- 713 724 735

405 746 756 767 778 788 | 799 810 821 831 842

406 853 863 874 885 895 | 906 917 927 938 949. 1
407 959 970 981 991 4002 | 4013 4023 4034 4045 4055 111
408 | 61066 077 087 098 109 ]| 119 "130 ‘140 151 162 2| 22
409 172 183 194 204 215 236 247 257 268 3|33
410 278 289 300 310 821 | 831 342 352 363 374 g g;g
411 384 395 405 416 426 | 437 448 458 469 479 g ‘7‘/2
412 490 500 511 521 532 | 542 553 563 574 584 o
413 595 606 616 627 637 | 648 658 669 679 690 HEA
414 700 711 721 731 742 | 752 763 773 784 794

415 805 815 826836 847 | 857 868 878 888 899

416 909 920 930 941 951 | 962 972 982 993 4003

4171 62014 024 034 045 055 | 066 076 086 097 107

418 118 128 138 149 159 | 170 180 190 201 211

419 201 232 242 252 263 | 273 284 204 304 315
. 420 325 335 346 356 366 | 377 387 397 408 418

421 498 439 449 459 469 | 480 490 500 611 521 10
422 531 542 552 562 572 | 583 503 603 613 624 11,0
423 634 644 655 665 675 | 685 696 706 716 726 2 2,8
3|3
424 737 747 757 761 718 | 788 798 808 818 829 4140
425 839 849 859. 870 880 | 890 900 910 921 931 5|50
426 941 951 961 972 982 | 992 4002 012 4022 4033 6160
7170

427 | 63043 053 063 073 083 | 094 104 114 124 134 880
428 144 155 165 175 185 | 195 205 215 225 236 99,0
429 246 256 266 276 286 | 206 306 317 327 337

430 347 357 367 377 387 | 897 407 417 428 438

431 448 458 468 478 488 | 498 508 518 528 538

432 548 558 5668 579 589 | 599 609 619 620 639

433 649 659 669 679 689 | 699 709 719 729 739

434 749 759 769 779 789 | 799 809 819 820 839

435 849 859 869 879 889 | 899 909 919 929 939

436 949 969 969 979 988 | 998 4008 4018 4028 4038 9
437 64048 058 068 078 088 | 098 108 118 128 137 ; ‘l)/g
438 147 157 167 177 187 | 197 207 217 227 237 s la
439 246 256 266 276 286 | 206 306 316 326 335 136
440 345 855 365 375 .385 |.v305 404 414 424 434 2 g:g
441 ‘444 454 464 473 483 | 493 503 513 523 632 - 7|63
442 542 552 562 572 582 'F-591 601 611 621 631 8| 72
443 640 650 660 670 630 | 68Y 699 709 719 729 981
444 738 748 758 768 777 | 787 797 807 816 8%

445 836 846 856 865 875 | 885 895 904 914 924

446 933 943 953 963 972 | 982 992 4002 4011 4021

447] 65081 040 050 060 070 | 079 089 099 108 118

448§ 128 137 147 157 167 | 176 186 196. 205 215

449 205 234 244 254 263 | 273 283 292 302 312

450 321 331 841 350 360 | 369 379 889 398 408
NlLo 1 2 3 4 5 6.7 8 9 P. P.
1° 6/ =3960" S. 4. 68 555 T. 4. 68 563 | 10 11/= 42607 S. 4. 68 55¢ T. 4. 68 564
1 7 =4020 4. 68555 468563 | 1 12=4320 4. 68 554 4. 68 564
1 8 =4080 4. 68585 4 68563 | 1 13=4380 4. 68 554 4. 68 564
1 9=4140 4.68555 4 68563 | 1 14=4420 . 4. 68 554 4. 68 564
1 10 =4200 4. 68554 4. 68563 | 1 15=4500 4. 68 55¢ 4. 68 564
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GEOGRAPHIC TABLES AND FORMULAS.

TanLe '18.—Five-place logarithms of natural numbers—Continued.

Nt o 1 2 3 45 6 7 8 9 P.P.
450 | 65321 331 341 350 360 | 369 379 389 398 408
451 418 427 437 447 456 | 466 475 485 495 504
452 514 528 533 b43 5562 | 662 571 581 591 600
453 610 619 629 639 648 | 658 667 677 686 696
454 706 715 705 734 744 | 753 763 T2 782 1792
456 801 811 820 830 839 | 849 858 868 877 887
456 896 906 916 925 935 | 944 954 963 973 982
i 10
457 997 4001 4011 4020 4030 [ 4039 4049 4058 4068 4077 111,0
458 | 66087 096 106 115 124 | 134 143 153 162 172 2|20
459 181 191 200 210 219 | 220 288 247 257 266 3130
460 | 276 285 205 804 314 | 323 332 842 51 361 A
461 370 380 389 398 408 | 417 427 436 445 455 g gfg
462 464 474 483 492 502 | 511 521 530 539 549 7| e
463 568 567 577 586 596 | 605 614 624 633 642 S189
464 652 661 671 680 689 | 699 708 717 727 736
465 745 755 764 773 783 | 792 801 811 .820 829
466 839 848 857 867 876 | 885 894 904 913 922
467 932 941 950 "960' 969 | 978 987 997 4006 4015
468 | 67 025 03¢ 043 062 062 | 071 080 089 099 108
469 117 127 136 145 154 | 164 173 182 191 201
470 210 219 228 237 247 | 266 265 274 284 293
471 302 311 821 330 339 | 348 357 367 376 385 9
472 304 403 413 422 431 | 440 449 459 468 477 109
473 486 4% 0504 514 523 | 532 541 550 560 569 § %’3
424 678 587 596 605 614 | 624 633 642 651 660 4|36
475 669 679 688 697 706 | 715 724 733 742 752 6|46
476 761 770 779 788 797 | 806 815 825 83¢ 843 g 2’§
47 852 861 870 879 888 | 897 906 916 925 934 8) 72 .
478 943 952 961 970 979 | 988 997 4006 4015 4024 9|81
479.| 68034 043 052 061 070 | 079 088 097 106 115
480 124 133 142 151 160 | 169 178 187 196 205
- 481 215 224 233 242 251 | 260 269 278 287 206
482 305 814 323 332 341 | 350 359 368 377 386
483 305 404 413 422 431 | 440 449 458 467 476
484 483 494 502 b1l 520 | 520 538 547 536 565
485 674 583 592 601 610 | 619 628 637 646 655
486 664 673 G8L 690 699 | 708 717 726 735 744 8
ag7| 783 762 771 780 789 | 797 806 815 824 833 3|y
488 842 851 860 869 878 | 886 895 904 913 922 3094
489 931 940 949 958 966 | 975 984 993 ,002 4011 I
490 | 69020 028 037 046 055 | 064 073 082 090 099 2 3,3
'
491 108 117 126 135 144 | 152 161 170 179 188 7166
492 197 205 214 223 232 [ 241 249 258 267 276 8|64
493 285 294 302 311 320 | 320 338 346 355 364 91172
494 373 381 390 309 408 | 417 425 434 443 452
495 461 469 478 487 496 | 504 513 522 531 639
496 548 557 566 574 583 | 592 601 609 618 627
497 636 644 663 662 671 | 679 688 697 705 714
498 723 782 740 749 758 | 767 775 784 793 801
499 810 819 827 836 845 | 854 862 871 880 888
500 897 906 914 928 932 | 940 949 958 966 973
NoJn o 1 2 3 4|5 6 7 8 9 P.P.
10 15'=4500” . 4. 68 6564 T. 4. 68 564 | 1° 20'= 4800” S. 4. 68 554 T. 4. 68 565
1 16 = 4560 4. 68 554 4. 68565 | 1 21 = 4860 4,68 563 4. 68 566
1 17 = 4620 4,66 554 4. 68565 | 1 22 =492 4. 68 653 4. 68 566
N 1 18 = 4680 4,68 554 4. 68 565 | 1 23 = 4980 4. 68553 4. 68 566
1 19 = 4740 4. 68664 4. 68665 | 1 24 = 5040 4. 68653 4. 68 b66
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GEOGRAPHIO TABLES AND FORMULAS.

tBULL. 214,
TaBLE 18.— Five-place logarithms of natural numbers—Continued.
Nl o 1 2 5 ¢ 5 6 7 8 9 P. P.
500 | 60897 906 914 923 932 | 940 o049 958 966 975
501 984 992 4001 4010 x018 | £027 4036 4044 4053 4062
502 | 70 070 079 088 096 105 | 114 122 "131 140 148
503 167 165 174 183 191 | 200 209 217 226 234
" 504 243 252 260 269 278 | 286 205 303 312 3821
506 329 338 346 355 364 | 372 381 389 398 406
506 415 424 432 441 449 | 458 467 475 484 492
507 501 509 518 526 535 | 544 552 561 569 578 9
508 586 595 603 612 621 | 629 638 646 655 663
509 672 680 689 697 706 | 714 723 731 740 749 % 8'3
- %
510 757 766 774 783 791 | 800 808 817 825 834 i %g
511 842 851 859 868 876 | 885 893 902 910 919 5145
512 927 935 944 952 961 | 969 978 986 995 4003 6|54 :
613 | 71012 020 029 037 046 | 054 063 071 079 088 g (7;,3
: : . 2
514 096 105 113 122 130 | 139 147 155 164 172 981
515 181 189 198 206 214 | 223 231 240 248 257
516 265 273 282 200 209 | 307 315 324 332 341
517 349 357 366 374 383 | 391 399 408 416 425
518 433 441 450 458 466 | 475 483 492 500 508
519 517 525 533 542 550 | 569 567 575 584 592
520 600 609 617. 625 634 | 642 650 659 667 675
521 684 692 700 709 717 | 725 734 742 750 759 8
522 767 775 784 792 800 | 809 817 825 834 842 108
523 850 858 867 875 883 | 892 900 908 917 925 2116
. R _ 3|24
524 933 041 950 958 966 | 975 983 991 999 4008 4|32
52 ]| 72016 02¢ 032 041 049 | 057066 074 082 090 5| 4,0
526 099 107 115 123 132 | 140 148 156 165 173 6 g,s
. 7|66
527 181 189 198 206 214 | 222 230 239 247 255 8| 6
528 263 272 280 288 296 | 304 313 321 329 337 972
| 52 346 354 862 370 378 | 387 395 403 411 419
~ 5630 428 436 444 452 460 | 469 477 485 493 501
531 ‘509 518 526 534 542 | 550 658 567 575 583
532 591 599 607 616 624 | 632 640 648 656 665
533 673 681 689 697 705 | 718 722 730 738 746
534 754 762 770 779 787 | 795 -803 811 819 827
535 835" 843 852 860 868 | 876 884 892 ‘900 908
536 916 925 933 941 949 | 957 965 973 981 989 7
537 997 4006 4014 4022 4030 | 4038 4046 4054 4062 4070 1107
538 | 73 078 *os6 o4 *102 111 [ *119 *127 *135 143 M1:1 2| 1,4
539 159 167 175 183 191 | 199 207 215 223 231 3 (21
540 239 247 255 263 272 | 280 288 296 304 312 g %;2
541 320 328 336 344 352 | 360 368 376 384 392 Sla2
542 400 408 416 424 432 | 440 448 456 464 472 [
543 480 488 496 504 512 | 520 528 536 544 552 ol6s
544 560 568 576 584 592 | 600 608 616 624 632
546 640 648 656 664 672 | 679 687 695 703 711
546 719 727 735 743 751 | 759 767 775 783 791
547 799 807 815 823 830 | 838 846 854 862 870
548 878 886 894 902 910 | 918 926 933 941 949
549 957 965 973 981 989 | 997 4005 4013 4020 4028
550 | 74036 044 052 060 068 | 076 084 092 099 107
N.jJrn o 1 2 3 4 |56 7 8 9 P. P.
10 28/=4980” S. 4. 68 553 T.4. 68 566 | 10 28'=15280" S. 4. 68 553 T. 4. 68 567
1 -24 = 5040 4. 68 553 . 4. 68566 | 1 29 =5340 4, 68 553 4. 68 B6T
1 25 = 5100 4, 685563 4. 68566 | 1 30 = 5400 4,68 563 4. 68 567
1 26 =5160 4. 68553 4. 68567 | 1 31 =5460 4. 68 552 4. 68 b68
127 =5220 4. 68 653 4. 68567 | 1 82 = 5520 4. 68552 4, 68 568
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GEOGRAPHIC TABLES AND FORMULAS.

TABLE 18.— Five-place logarithms of natural numbers—Continued.

NjLo 1 2 38 ¢ 5 6 7 8 9 P. P.
" 550 | 7403 044 052 060 068 | 076 084 092 099 107
561 115 123 131. 139 147 | 155 162 170 178 186
552 194 202 210 218 225 | 233 241 249 257 265
553 273 280 288 206 304 | 312 320 327 335 343
554 351 350 367 374 382 | 390 398 406. 414 421
556 429 437 445 463 461 | 468 476 484 492 500
556 507 515 523 531 539 | 547 554 562 570 578
557 586 593 601 609 617 | 62¢ 632 640 648 656
558 663 671 679 667 695 | 702 710 718 726 733
559 741 749 767 1764 772 | 780 783 796 803 811
' 560 819 827 834 842 850 | 858 865 873 88L 889
561 896 904 912 920 927 | 935 943 950 958 966
562 974 981 989 997 *005 ] *012 *020 *028 *035 *043 8
663 | 75051 059 066 074 082 | 089 097 105 113 120 1108
21,6
564 128 136 143 151 159 | 166 174 182 189 197 3|24
5665 205 213 220 228 236 | 243 251 259 266 274 432
566 282 289 297 305 312 | 820 228 335 343 .351 5140
. 6148
567 358 366 874 381 389 | 307 404 412 420 427 7156
568 435 442 450 458 465 | 473 481 488 496 504 8|64
569 511 519 526 534 542 | 549 557 565 572 580 9|72
570 687 595 603 610 618 | 626 633 641 648 656
571 664 671 679 686 694 | 702 709 717 724 732
572 740 747 755 762 770 | 778 785 793 800 808
573 815 823 831 838 846 | 853 861 868 876 884
674 891 899 906 914 921 | 929 937 944 952 959
575 967 974 682- 989 997 | %005 %012 %020 *027 *035
576 | 76 042 050 057 065 072 | 080 087 095 103 110
577 118 125 133 140 148 | 155 163 170. 178 185
578 193 200 208 215 228 | 230 238 245 253 260
579 268 275 283 200 298 | 805 313 320 328 335
680 343 350 358 365 378 | 380 388 395 403 410
581 418 425 433 440 448 | 455 462 470 477 485
582 492 500 507 515 522 | 530 537 545 552 559 1
583 567 574 582 589 597 | 604 612 619, 626 634 1107
: o 2114
584 641 649 656 664 671 | 678 686 693 701 708 3|21
585 716 723 730 738 745 | 758 760 768 775 782 4[.2,8
536 790 797 805 812 819 | 827 s34 812 849 856 5|35
. v 6|42
' 5ey 864 871 879 886 593 | 901 908 916' 923 930 7| 49
! 588 938 945 953 960 967 | 975 982 989' 997 *004 8|56
i 89| 77012 019 026 034 041 | 048 056.063 070 078 963
! 590 085 093 100 107 115 | 122 129 137, 144 151
V591 169 166 173 181 188. | 195 .203 .210; 217 225
592 232 240 247 254 262 | 269 276 283 201 298
! 593 305 313 320 327 335 | 342 -349 -357: 364 371
594 379 386 393 401 408 | 415 422 430 437 444
. B9 452 469 466, 474 481 | 488 495 503 510 517
i 596 525 532 539 546,654 | 561 568 576 583 590
597 507 605 612 619 627 | 634 641 648 656 663
598 670 677 685 692 699 | 706 714 721 728 735
599 743 750 757, 764 772 | 779 786 793, 801 808
600 815 822 830 837 &4 | 851 850 866, 873 880
N Lo T1TTEYIE 5°6 7 8 9 P. P.
10 81/ = 5460 | 8. 4 "68552 T. 4. 68 568 | 10 3¢’ = 57607 S. 4. 68 552 TT. 4. 68 569
1 32 = 5520 4, 68552 4.68568 | 1 37 =5820 4, 68 552 4. 68 569
1 33 =5580 4. 68552 4. 68568 | 1 38 = 5880 4. 68 552 4. 68 569
1 34 = 6640 4. 68562 4. 68568 | 1 39 = 5040 4. 68 551 4. 68 569
1 35 =5700 4.68552  4.68569 | 1 40 = 6000 4. 68551 4. 68 570
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TaBLE 18.— Five-place logarithms of natural numbers—Continued.

Nfr o 1 2 3 4 5 6 7 8 9 P. P.

600 | 77 815 822 830 837 84 851 859 866 873 880

go| 887 5% 902 909 916 | 924 931 938 94 o7

02| 960 967 974 951 938 | 996 4008 4000 4017 4025

603 | 73032 039 o046 053 o6 | 068 “075 “0s2 *0s9 007

6o4| 104 11 18 125 132 | 140 147 154 161 168

605 | 176 183 190 197 204 | 211 219 226 233 240

606 | 247 251 262 269 276 | 283 200 207 305 312 .

607 319 326 333 340 347 | 355 362 369 376 383 1(08

608 390 308 405 412 419 | 426 433 440 447 5% 2116

609 | 462 469 476 483 490 | 497 504 612 519 526 3|24

610 | 533 540 547 554 561 | 569 576 583 590 597 HFH

611 604 611 618 625 633 | 640 647 654 661 668 3 gfg

12| 675 682 089 696 704 | 711 TS 725 73 739 7|86

613 746 753 760 767 774 | 781 780 796 803 810 8184
’

ora| 817 2t 831 s 85 | ss2 850 see 813 880

615 88 595 902 909 916 | 923 930 937 944 951

616 | 958 965 972 970 986 | 993 4000 4007 4014 4021

617| 79020 036 043 050 057 | 0s4 071 078 o0s5 092

i8] 099 106 113 120 127 | 13 141 148 15 162

19| 169 176 183 190 107 | 204 211 218 225 232

620 | 239 246 255 260 207 | 274 251 255 205 302

21| 309 316 323 830 337 | 344 351 358 805 972 o q .

62| 379 38 393 00 407 | 414 421 428 435 ad2 1100

623 | 449 456 463 470 477 | 484 491 498 505 511 34

24| 518 52 532 639 ba6 | 553 560 567 S74 B HES

625| 588 5% G0z 609 616 | 623 630 637 644 650 HEH

626 | 657 664 671 678 6% | 692 699 706 713 720 i

627 | 727 134 a1 mas 7sa | 761 768 775 72 79 N

628| 796 803 810 s17 s2¢ | 831 837 844 851 858 9|85

620| 865 872 870 886 893 | 900 906 913 920 927 g

630 934 1941 948 955 962 969 975 982 989 996
631 | 80 003 010 017 024 030 037 044 051 058 065

632 072 1079 085 092 099 | 106 113 120 127 134
633 140 147 154 161 168 | 175 182 188 195 202
634 200 216 223 229 236 | 243 250 257 264 271
635 277 284 291 298 305 | 312 318 325 332 339
636 346 353 359 366 73 | 380 387 393 400 407 6
637 414 421 428 434 441 | 448 455 462 468 475 1106
638 482 489 496 502 509 | 516 523 530 536 543 2(12
639 B50 567 564 570 -577 | 584 591 598 G04 611 3(1,8
640 618 625 632 6338 645 | 652 659 665 G672 679 § §;3
641 686 693 699 706 713 | 720 726 733 %40 747 S1ae
642 754 760 767 774 781 | 787 794 801 808 814 /2
643 821 828 835 841 848 | 855 862 868 875 852 H
i . !
644 889 895, 902 909 916 | 922 929 936 943 949
645 956 963 969 976 983 | 990 996,003 4010 017
- 646 | 81023 030\037 043 050 | 057 064 070 077 084
647 090 097 -104 111 117 | 124 131 137 144 151
. 648 158 164 171 178 184 | 191 198 204 211 218
649 204 231 238 245 251 | 258 265 271 278 285
650 291 298 -305 311 318 | 325 331 338 345 351
N.Jn o 1 2 3 4 5 6 7 8 9 P.P..
10 40/ = 60007 S. 4. 68 551 T. 4. 68 570 10 45/ =6300” S. 4. 68 551 T. 4. 68 571
1 41 =6060 4. 68 551 4. 68 570 1. 46 = 6360 4. 68 551 4. 68 571
1 42'=6120 4. 68 551 4. 68 570 1 47 = 6420 4. 68 550 4. 68 572
1 43_=6180 4. 68561 4, 68 570 1 48 = 6480 4. 68550 4. 68 572
1 44 = 6240 4. 68551 4. 68 b71 1. 49 = 6540 4. 68 550 4. 68 572
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GEOGRAPHIC TABLES AND.FORMULAS.

TasLe 18.—Five-place logarithms of natural numbers—Continued.

N ]rno 1 2 3 4|5 6 7 8§ 9 P. P.
050 | 81201 208 305 311 318 | 325 331 838 345 351
GsL| 338 365 371 373 38 | 801 398 405 411 418
os2| 425 431 433 445 451 | 458 465 471 478 485
653 491 408 505 5Ll 518 | 525 631 538 544 551
654 538 564 571 578 be4 | sor b9s 604 611 617
655| 624 631 637 644 651 | 657 664 671 677 684
656 | 600 607 704 710 M7 | 728 730 737 748 750
67| 757 763 70 7me 783 | 790 796 808 809 816
658 | 828 29 &30 si2 849 | 836 S62 869 875 882
660 | 889 805 902 908 915 | 921 928 935 o041 048
660 | 054 961 968 074 OSL | 987 994 4000 4007 4014
661 ] 82020 027 033 040 046 | 053 060 066 073 079 7
662 086 092 009 105 12 | 119 125 132 138 145 107
663| 151 158 164 171 178 | 1st 101 197 204 210 b
64 | 217 223 230 236 243 | 219" 256 263 269 276 HEH
665| 232 289 295 802 308 | 315 321 8 334 34 HE4
666 | 347 354 360 367 373 | 330 387 393 400 406 2%
67| 413 419 426 432 439 ) 445 452 458 4G5 471 [
o68 | 478 484 491 497 o4 | 510 517 528 530 636 S
669 | 543 519 55 662 569 | 575 582 588 595 GOL v
670 | 607 614 620 627 633 | 610 646 653 639 GG
ert| 672 670 685 oo 6o8 | 705 711 T8 724 730
2] 737 w3 750 756 763 | 769 776 782 789 7%
673| 802 808 814 21 827 | 834 840 847 853 860
o] soc 872 870 sg soz | sos 905 911 018 o4
675) 930 937 943 950 956 | 963 969 975 982 988
676 | 995 4001 4008 4014 4020 | 4027 4033 4040 4046 4052
677 ] 83059 o065 o072 078 085 | os1 097 104 110 17
678 123 120 135 142 149 | 155 161 168 174 181
679 | 187 193 200 206 213 | 219 225 232 238 245
680 | 251 27 264 270 276 | 283 289 296 302 308
6sL| 813 321 327 831 340 | 347 353 90 866 872 6
os2| 378 3%5 301 308 404 | 410 417 423 429 436 1]06
683 | 42 148 4% 461 467 | 474 480 487 493 499 2|12
. . 3118
o] 506 s12 518 595 831|537 bua s80 556 663 1|24
o85| 569 575 o8z 588 594 | 6o 607 613 620 626 5| 50
66| 632 639 645 651 658 | 664 670 677 683 689 ¢ |56
. 7|42
687} 606 702 vos B 721 | w7 73 70 w46 753 8|48
688 759 765 771 778 734 | 790 797 803 809 816 9|54
689 | 822 828 835 8u1 847 | 853 860 866 872 879
690 | 885 8oL s07 904 910 | 916 923 929 93 942
6oL 018 954 960 967 973 | 979 9% 992 995 ,004
60z | 8011 017 023 0290 036 | 042 048 055 061 067
68| ~ 073 080 086 092 098 | 105 11 117 123 130
oo4 | 136 142 148 155 161 | 167 173 180 186 192
605 | 198 205 211 217 223 | 230 236 202 248 255
606 | 261 267 273 280 286 | 202 208 305 BLL, 8L7
-607| 523 330 33 342 348 | 354 361 367 373 87
608 | 335 302 308 404 410 | 417 423 420 435 ie2
699 | 448 45¢ 460 466 473 | 470 485 491 497 God
00| 510 516 522 528 535 | 541 547 553 650 566
NolLo 1 2 3 4|5 6 7 8 9 P. P.
10 48'= 64807 S. 4. 68550 T.d. G572 | 1053 =G780" S. 4. 08 630 T. d. 68:573
149 =6540 4. 68550 4 68572 | 1 54 —6840 4. 68550 4. G8 573
150 =6600 4. 68.550 4. €8572 | 1 55-=6900 4. 68549 4. G8 574
"1 5L =660 4 68550 4 63678 | 1 56 =6960 4. 63549 4. 68 574
152=6720 468650 4. 63578 | 1 57 =702 4. 68540 4. 68574
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GEOGRAPHIC TABLES AND FORMULAS. {BULL. 214.
TaBLE 18.—Five-place logarithms of natural numbers—Continued.
N.jro 1 2 38 4 | 5 6 7 8 9 P. P.
700 | 84510 516 522 528 535 | 541 547 553 559 566
700 | . 572 578 684 590 597 | 603 609 615 621 628
702 634 640 646 652 658 | 665 671 677 683 689
703 696 702 708 714 720 | 726 733 739 745 751
704 757 763 710 776 782 | 788 794 800 807 813
706 819 825 831 837 844 | 830 856 862 868 - 874
706 880 887 93 899 905 | 911 917 924 930 936 .
707 942 948 954 960 967 | 973 979 985 991 997 1o
708 | 85003 009 016 022 028 | 034 040 046 052 058 3|14
709 | 065 071 077 083 089 | 095 101 107 114 120 - 5lan
710 126 132 138 144, 150 | 156 163 169 175 181 ‘é §'§
711 187 193 199 205. 211 | 217 224 230 235 242 6|42
712 248 254 260 266 272 | 278 285 291 297 303 7149
73 309 315 321 327 333 | 339 345 352 358 364 g g,g
- 7
714 370 376 382 388 394 | 400 406 412 418 425 .
715 481 437 443 449 455 | 461 467 473 479 48
716 491 497 503 509 516 | 522 528 534 540 546
7 552 558 564 570 576 | 582 588 594 600 606
718 612 618 625 631 637 | 643 649 655 661 667
710 678 679 685 691 697 y 703 709 715 721 727
720 733 739 745 751 757 [ 763 769 775 781 788
721 794 800 806 812 818 | 824 830 836 842 848 8
722 854 860 866 872 878 | 884 890 896 902 908
723 914 920 926 932 938 | 944 050 956 962 968 % g,g
’
724 974 080 986 992 998 | 4004 4010 4016 4022 4028 3138
725 ] 86034 040 046 052 058 | 064 070 076 082 088 HEH
726 094 100 106 112 118 | 124 130 136 141 147 5|39
G
727 153 159 165 171 177 | 183 189 195 201 207 g 3’{2;
728 213 219 225 231 237 | 243 249 255 261 267 o
729 273 279 285 201 297 | 303 308 314 320 326 915
780 332 338 344 350 356 | 362 368 374 380 386
731 302 308 404 410 415 | 421 427 433 439 445
732 451 457 463 469 475 | 481 487 493 499 504
733 510 516 522 528 534 | 540 546 552 558 564
734 570 576 581 587 593 | 599 605 611 617 623
735 620 635 641 646 652 | 658 664 670 676 682
736 688 694 700 705 711 | 717 723 729 735 74l 5
737 747 753 769 764 770 | 776 782 788 794 800 1105
738 806 812 817 823 829 | 835 841 847 853 859 2|10
739 864 870 876 882 888 | 894 900 906 911 917 3115
740 923 929 935 941 947 | 953 958 964 970 976 g g'g
= 4
741 982 988 994 999 4005 | L011 4017 4023 4029 4035 6|30
742 | 87 040 046 052 058 064 | “070 “075 “081 “087 *093 7|35
743 099 105 111 116 122 | 128 13¢ 140 146 151 g i,g
= - '
744 1657 163 169 175 181 | 186 192 198 204 210
745 216 221 227 233 239 | 245 251 256 262 268
746 274 280 286 291 297 |-303 309 315 320 326
747 332 338 344 349 355 | 361 367 373 379 384 .
748 390 396 402 408 413 | 419 425 431 437 442
449 448 454 460 466 471 | 477 483 489 495 500
750 506 512 518 523 520 | 535 541 547 552 558
NJL o 1 2 3 4|5 6 7 8 9 P.P. -
10 56/ =6960” S. 4. 68549 T. 4. 68 574 | 201/ =7260" S. 4. 68 549 T. 4. G8 575
1 57 =7020 4. 68549 4. 68574 | 2 2 =7320 4. 68 548 4. 68 57?5
1 58 =7080 4.68549 . 4. 68575 | 2 3 =7380 .4 68548 4. 68 576
1 59 =7i40 468549 4. 68575 | 2 4 =740 4. 68 548 4. 68 576
20 ="7200 4. 68549 4. 68575 | 2 B ="TB00 4. 68 548 4. 68 577




GANNETT.]

GEOGRAPHIC TABLES AND FORMULAS.

TasLe 18.—Five-place logarithms of natural numbers—Continued.

Nolwo 1.2 3 4 5 6 7 8 9. PP,
760 | 87506 512 518 523 520 | 535 B4l 547 552 558
751 564 570 576 581 587 | 593 599 604 610 616
752 622 628 633 639 645 | 651 656 662 668 674
753 679 685 691 697 703 | 708 714 720 726 731
o4 737 743 749 754 60 | 766 772 777 783 789
756 795 800 806 s12 818 | 823 829 835 841 846
756 852 858 864 860 875 | 881 887 892 898 904
757 910 915 921 927 933 | 938 944 950 955 961
758 967 973 978 984 990 | 996 4001 *007 013 4018
759 | 88024 030 036 041 047 | 053 058 064 070 076
760 081 087 093 098 104 | 110 116 121 127 133
761 138 144 150 156 161 | 167 173 178 184 190 6
762 195 201 207 213 21§ | 224 230 235 241 247
763 252 258" 264 270 275 | 281 287 292 208 304 398 .
12 .
764 309 315 321 326 332 | 338 343 349 355 360 HE A
765 366 372 377 383 389 | 395 400 406 412 417 I
766 423 420 434 440 446 | 451 457 463 468 474 p §’g X
'
767 480 485 491 497 502 | 508 513 519 525 530 I 42
768 536 B2 547 553 559 | 564 570 576 581 6587 Slas
769 593 598 (04 610 G615 | 621 627 632 638 643 8
770 649 655 660 666 672 | 677 683 689 694 700
771 705 711 717 722 728 | 734 739 745 750 756
772 762 767 773 779 784 | 790 79 801 807 812
(773 818 824 829 835 840 | 846 852 857 863 868
714 874 880 885 891° 897 ‘| 902 908 913 919 925
775 930 936 941 947 953 | 958 964 969 975 981
716 986 092 997 4003 4009 | 4014 4020 4025 4031 4037
777| 89042 048 063 059 064 | 070 076 081 087 092 | *
8 098 104 109 115 120 { 126 131 137 143 148
779 154 159 165 170 176 | 182 187 193 198 204
780 209 215 221 226 232 | 237 243 248 25¢ 260
781 265 271 276 282 287 ‘| 293 298 304 310 315 . B
782 321 326 332 337 343 | 348 354 360 365 871 1105
783 376 382 387 303 398 | 404 409 415 421 426 21,0
_ - 3|15
784 432 437 443 448 454 | 459 465 470 476 481 +|20
785 487 492 498 504 509 | 515 520 526 531 537 51925
786 542 ‘548 553 559 564 | 570 575 581 585 592 63,0
. 7035
787 597 G603 609 614 620 | 625 631 636 642 647 84,0
788 653 658 664 669 675 | 680 686 691 697 702 91{4,6
789 708 713 719 724 730 | 735 741 746 752 757
790 763 768 774 779 785 | 790 796 801 807 812
791 818 823 829 834 840 | 845 851 856 862 867
792 873 878 883 880 894 | 900 905 911 916 922
793 927 933 938 044 949 | 955 960 966 971 977
1794 982 988 993 998 4004 { 4009 015 4020 4026 4031 |
795 | 90037 042 048 053 059 | 064 069 075 080 086
796 091 097 102 108 113 | 119 124 120 135 140
797 146 151 167 162 168 { 173 179 ‘184 189 193
798 200 206 211 217 222 | 227 233 238 244 249
799 255 260 206 271 276 | 282 287 293 208 304 .
800 309 314 320 325 331 | 336 342 847 352 358
No|lno 1 2 3 4 5 6 7 8 9 LP.P.
$. 4. 68543 1. 4. 68577 | 2°10'= 7800”7 S.d. 68 547 T. 4. G8 578
4, 68543  4.68577 | 2 1 60 4. 68 B47 4. 68 579
4. 68548 4. 68577 | 21 4. 68 547 4. 68 579
4. 68547 4. 68578 | 2 13=17980 4. 68547 4. 68 579
2 9 =770 468547 4. 63578 | 2 14 = 8040 4. 68 546 4. 68 579
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GEOGRAPHIC TABLES AND FORMULAS. [BULL. 214.
TABLE 18.— Five-place logarithms of natural numbers—Continued.
NbLo 1 2 3.4 5 6 7 8 9 P.P.
800 | 90309 814 320 325 331 | 336 342 347 352 358
801 363 369374 380 385 | 390 396 401 407 412
802 417 423 428 434 439 | 445 450 455 461 466
803] 472 477 482 483 493 | 499 504 509 515 520
804 '526 581 536542 547 | 553 558 563 569 574
805 580 585 590 596 601 | 607 612 617 623 628
806 634 639 644 650 655 | 660 666 671 677 682
807 687 693 693 703 709 | 714 720 725 730 736
808 741 47 752 BT 763 768 773 779 1784 789
809 795 800 806 811 816 | 822 827 8§32 838 843
810 849 854 859 865 870 | 875 881 886 891 897
811 902 907 913- 918 924 | 929 934 940 945 950 6
812 056 961 966 972 977 | 982 988 993 998 ,004 171 06
813 ) 91009 014 020 025 030 | 036 041 046 052 067 2 | 12
. 3| 18
814 062 068 073 078 084 | 089 094 100 105 110 4| 94
815 116 121 126 132 137 | 142 148 153 158 164 5 | 30
816 169 174 180 185 190 | 196 201 206 212 217 6 | 36
_ 71 42
817 202 228 233 238 243 | 249 254 259 265 270 8 | 48
818 275 281 286 291 297 | 302 307 312 318 323 9 | b4
819 328 334 339 344 350 | 305 360 365 371 376
820 381 387 392 397 403 | 408 413 418 424 429
821 434 440 445 450 455 | 461 466 471 477 482
820" 487 492 498. 503 508 | 514 519 524 529 535
823 540 545 551 B656 B6L | 566 572 577 582 587
824 503 598 603 609 614 | 619 624 630 635 640
825 645 651 656 661 666 | 672 677 682 687 693
826 608 703 709 714 719 | 724 730 735 740 745
827 751 756 61 766 772 | 777 782 787 793 1798
828 803 808 814 819 824 | 829 834 840 845 850
829 855 861 866 871 876 | 882 887 892 897 903
830 908 913 918 924 929 | 934 939 944 950 955 . s -
831 960 965 971 976 981 | 986 991 997 ,002 4007 11 05
832 ] 92012 018 028 028 033 | 038 044 049 054 059 3| e
g33] ~ 065 070 075 080 085 | 091 096 101 106 111 P
%
834 17 122 127 132 187 | 143 148 153 158 163 5
835- 169 174 179 184 189 | 195 200 205 210 215 2l
236 221 226 231 236 241 | 247 252 257 262 267 514
N . '
s37| 273 278 283 288 203 | 298 304 309 314 319 8140
838 324 330 335 340 345 | 350 365 361 366 371 ; ’
839 376 381 387 392 307 | 402 407 412 418 423
840 428 433 438 443 449 | 464 459 464 469 474
841 480 485 490 495 500 | 505 511 516 521 52
842 531 536 542 547 552 | 557 562 567 572 518
843 583 588 593 598 603 | 609 614 619 624 629
844 634 639 645 650 655 | 660 665 670 675 681
845 686 691 696 701 706 | 701 716 722 727 732
846 737 742 747 762 758 | 763 768 713 718 783
847 788 793 799 804 809 | s14 819 824 8§29 834
848 840 845 850 855 860 | 865 870 875 881 8%
849 891 896 901 906 911 | 916 921 w27 032 037
850 942 947 952 957 962 | 967 973 978 983 988
NoJro 1 2 3 ¢« | 55 6 7 8 9 P.P.
2013 =79807 8. 4. 68 547 T. 4. 68 579 | 20 18'=8280" S. 4. 68 546 T. 4. 68 b81
2 14 =8040 4. 68546 4. 68579 | 2 19 =8340 4,68 p46 4. 68 581
2 15 =800  4.68546 4. 68580 | 2 20 =8400 4,68 645 4. 68 682
2 16 =8160 4. 68546 - 4, 68580 | 2 21 =8460 4. 68 545 4. 68 b%Y
2 17 =38220  4.68546 4. 68580 | 2 22 =8520 4,68 b45 4. 68 582




GANNETT.] GEOGRAPHIC TABLES AND FORMULAS.

TaBLE 18.— Five-place logarithms of natural numbers—Continued.
NjLo 1 2 38 4|5 6 7 8 9 P. P.
850 | 92942 947 952 957 962 | 967 973 978 983 988
851 993 998 4003 4008 4013 | 018 4024 4029 4034 4039
852 | 93044 049 054 059 064 | 069 075 080 085 090
853 095 100 105 110 115 | 120 125 131 136 141
854 146 151 156 161 166 | 171 176 181 186 192
856 197 202 207 212 217 | 222 227 232 237 242
856 247 252 958 263 268 | 273 278 283 288 293 ¢
857 298 303 308 313 318 | 323 328 334 339 3dd 106
858 349 354 359 364 369 | 374 379 384 389 394 2|12
859 390 404 409 414 420 | 425 430 435 440 445 i’ ;g
860 450 455 460 465 470 | 475 480 485 490 495 5|30
861 500 505 610 515 520 | 526 531 536 541 546 $i38
862 551 556 561 566 571 | 576 581 H86 591 596 3| 4%
863 601 606 611 616 621 | 626 631 636 641 646 9|54
864 651 656 G6L 666 671 | 676 682 687 692 697
865 | 702 707 T12. 717 722 | 727 132 737 42 47
866 752 757 762 767 772 | 777 782 787 792 797
867 802 807- 812 817 822 | 827 832 837 842 847
868 852 857 862 867 872 | 877 882 887 892 897
869 902 907 912 917 922 | 927 932 937 942 947
870 952 957 962 967 972 | 977 982 987 992 997
871 | 94002 007 012 017 022 | 027 032 037 042 047 5
872 062 057 062 067 072 | 077 082 086 091 096 1105
873 101 106 111 116 121 | 126 131 136 141 146 2|10
874 151 156 161 166 171 | 176 181 18 191 196 i’ ]z'g
875 201 206 211 216 221 | 226 281 236 240 245 5125

- 876 250 255 260 265 270 | 275 280 285 200 295 81350
sr7| 300 305 310 315 320 | 925 330 335 340 345 Tlan
878 349 354 359 364 369 | 374 379 384 359 304 945
879 399 404 409 414 419 | 424 429 433 438 443 !
880 448 453 468 463 468 | 473 478 483 488 493
881 498 503 507 512 517 | 522 527 532 537 542
882 547 552 557 562 567 | 571 576 58l 686 591
883 596 601 606 611 616 | 621 626 630 635 640
884 645 650 655 660 665 | 670 675 680 685 689
885 604 G99 704 709 714 1| 719 724 729 734 738
886 743 748 753 758 763 | 768 773 778 783 787 .
887 792 797 802 807 812 | 817 822 827 832 836 1104
888 841 846 851 856 861 | 866 871 876 880 885 2|08
889 890 895 900 905 910 | 915 919 924 929 034 3|12
890 039" 944 949 954 959 | 963 968 973 978 983 g ;'3
891 988 993 998 4002 4007 - | 012 4017 4022 4027 4032 624
502 | 95036 041 046 061 066 | 061 066 071 075 080 7028
893 085 090 095 100 105 | 109 114 119 124 129 g 3'(23
894 134 139 143 148 153 | 158 163 168 173 177 ’
8§95 182 187 192 197 202 ] 207 211 216 221 22
396 231 236 240 245 250 | 255 260 265 270 274
897 279 284 280 204 299 | 303 308 313 318 323
898 328, 332 337 342 347 | 352 357 361 366 371
899 | 376 381 386 300 395 | 400 405 410 415 419
900 424 429 434 439 444 | 448 453 458 463 468
N.JrL o 1 2 3 4 5 ‘6 7 '8 9 pP. P.
20 21’ = 84607 S.4. 68 545 T.4. 68582 | 2026’ =8760" S. 4. 68 544 T.4. 68 584
2 22 =8520 4. 68545 4. 68582 | 2 27 = 8820 4, 68544 4. 68 b4
2 23 =8580 4. 68545 4. 68683 | 2 28 =8880 4. 68544 4. 68 584
2 24 =8640  4.68545 4. 68583 | 2 29 =8940 4. 68544 4. 68 58
2 2 = 8700 4. 68545 4.68588 | 2 30 =9000 4. 63544 4. 68 5%

°
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TaBLe 18.— Flive-place logarithms of natural numbers—Continued.
N. Lo 1 2 38 4 5 6 7 8 9 P.P.
900 | 95 424 429 434 439 444 | 448 453 458 463 468
901 472 477 482 487 492 | 497 501 506 HI11 516
902 521 525 530 535 540 | 545 550 554 559 A6d
903 569 574 578 583 588 | 593 .598 602 607 612
904 617 622 626 631 636 641 646 650 655 660
905 665 670 674 679 684 | 680 694 698 703 708
906 | - 713 718 722 727 782 | 737 742 746 751 756
907 761 766 770 775 7180 | 785 789 794 799 804 '
908 809. 813 818 823 828 | 832 837 842 847 852
909 856 861 866 871 875 880 885 890 895 899
910 904 909 914 918 928 | 928 933 938 942 947
911 952 957 961 966 971 | 976 980 985 990 995 5
912 999 4004 5009 4014 4019 | 023 4028 4033 4038 5042
913 | 96 047 052 057 061 066 | 071 076 080 085 090 1105
T 211,0 -
914 095 099 104 109 114 | 118 123 128 183 137 3115
915 142 147 162 156 161 [ 166 171 175 180 185 4120
916 190 194 199 204 209 | 213 218 223 227 232 5025
R 6 |30
917 237 242 246 251 256 | 261 265 270 275 280 7|35
918 284 289 294 298 303 | 308 313 317 322 327 84,0
919 332 336 341 346 350 | 355 360 365 369 374 9|45
920 379 384 388 393 398 402 407 412 417 421
921 106 431 435 440 445 | 450 454 450 464 468
922 473 478 483 487 492 | 497 501 506 511 515
923 520 525 530 534 539 544 H48 553 HH8 562
924 567 572 577 581 586 | 591 595 600 605 609
925 614 619 624 628 633 | ¢33 642 647 662 650
926 661 666 670 675 680 685 689 694 699 703
927 708 718 717 722 727 731 736 741 745 750
928 766 759 764 769 774 | 778 783 788 792 797
929 802 806 811 316 820 | 825 830 834 839 844
930 848 853 858 862 867 872 876 881 886 890
931 895 900 904 909 914 | 918 923 928 932 937
932 942 946 951 956 960 | 965 970 974 979 984 4
933 988 993 997 4002 4007 | 011 4016 4021 4025 4030 104
" 934’| 97035 039 044 049 053 | o0s8 063 067 072 077 § (1),3
935 081 086 090 095 100 104 109 114 118 123 1 1,6
936 128 132 "137 142 146 161 155 160 165 169 . 5 2'0
N '’
937 174 179 183 188 192 '] 197 202 206 211 216 g g;é
938 220 225 230 234 239 | 243 243 253 257 262 s |39
939 267 271 276 280 285 290 294 299 304 308 9 3l6
— '’
940 313 317 322 327 331 336 340 345 350 354
o941 ] - 359 364 368 373 377 | 3827387 391 396 400
942 | , 405 410 414 419 424 | 428 433 437 442 447
| 943 ] ° 451 456 460 465 470 | 474 479 483 488 493
| _
| 944 497 502 506 511 516 | 520 525 529 534 539
i 945 543 548 552 557 562 | 566 571 575 580 585
946 580 594 598 603 607 | 612 617 621 626 630
947 635 640 644 649 653 | 658 663 667 672 676
|48 681 685 690 695 699 § 704 708 713 717 722
5 949 727 731 736 740 745 | 749 754 759 763 768 .
| 950 772 777782 786 791 | 795 800 804 809 813
N Lo 1 2, 8 4 5.6 .7 8 9 . P.P
20 30/ =9000” S. 4. 68 544 T. 4. 68 585 |- 2° 35" =9300 S. 4. 68 543 T. 4. 68 587
2 31 = 9060 4. 68544 . 4,.6858 | 2 36 =9360 - 4. 68 543 - 4.-68 587
2 32 =9120 4. 68 543 4. 68586 | 2 37 =9420 - 4. 68 542 4. 68 588
2 33 =9180 4. 68 543 4. 68586 | 2 38 =9480 4. 68 542 4. 68 588
)2 34 =9240 4. 68 543 4. 68 687 | 2 39 = 9540 4. 68 542 4. 68 588
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TABLE 18.—Five-place logarithms of natural numbers—Continued.
N.ojrL o 1 2 3 4] 5 6 7 8 9 P.P.
950 | 97 772 777 782 786 791 | 795 800 804 809 813
951 818 823 827 832 836 | 841 845 850 855 859
952 864 868 873 877 882 | 886 891 896 900 905
953 909 914 918 923 928 | 932 937 941 946 950
954 . 955 959 964 968 973 | 978 982 987 991 996
955 | 98 000 005 009 014 019 | .023 028 032 037 041
956 046 050 035 059 064 | 068 073 078 082 087
957 091 096 100 105 109 | 114 118 123 127 132
968 137 141 146 160 166 | 159 164 168 173 177
959 182 186 191 195 200 | 204 209 214 218 223
960 227 232 236 241 245 | 250 254 259 263 268
961 272 277 281 286 290 | 295 299 304 308 318 b
962 318 322 527 331 336 | 340 345 349 354 358 1105
963 363 367 %72 376 381 | 385 390 394 399 403 2|10
_ 3|1
964 408 412 417 421 426 | 430 435 439 444 448 4 2;8
965 453 457 462 466 471 | 475 480 484 489 493 5|25
966 498 502 507 511 516 | 520 525 520 534 538 6130
‘ . ’ 7135
967 543 547 552 556 561 | 565 570 574 579 583 8 210
968 588 592 597 601 605 | 610 614 619 623 628 9|45
969 632 637 641 646 650 | 655 659 664 668 673 .
970 677 682 686 691 695 | 700 704 709 713 717
971 722 726 731 735 740 | 744 749 753 758 762
- 972 767 771 776 780 784 | 789 793 798 802 807
973 811 816 820 825 829 | 834 835 843 847 851
974 856 860 860 869 874 | 878 883 887 892 8§96
975 900 905 909 914 618 | 923 927 932 936 941
976 9456 949 954 958 063. | 967 972 976 981 985
977 989 994 998 4003 4007 | 4012 4016 4021 4025 4029
978 | 99 034 038 043 047 052 ) 056 061 0G5 069 074 .
979 078 083 087 092 096 | 100 105 109 114 118
980 123 127 131 136 140 | 145 149 154 158 162
981 167 171 176 180 185 | 189 193 198 202 207 4
982 211 216 220 224 229 | 233 288 242 247 25) :
983 255 260 264 269 273 | 277 282 286 201 295 ; 8’§
{3
984 300 304 308 313 317 | 322 326 330 335 3839 3|12
985 344 348 352 357 361 | 366 370 374 379 383 4116
986 388 392 396 401 405 | 410 414 419 423 427 ) g %2
. %
087 432 436 441 445 449 | 454 458 463 467 471 7128
988 476 480 484 489 498 | 498 502 B06 511 515 8382
989 520 524 628 533 537 | 542 546 650 555 559 9136
990 564 568 572 577 581 | 585 590 594 599 603
991 607 612 616 621 625 | 629 634 638 642 647
992 631 656 660 664 669 | 673 677 682 686 691
993 695 699 704 768 712 | 717 721 726 730 734
. 994 730 743 747 752 756 | 760 765 769 774 778.
995 782 787 791 79 800 | 804 808 813 817 822 .
996 826 830 835 839 843 | 848 852 856 861 865
997 870 874 878 853 887 | 891 896 900 904 90
998 913 917 922 926 930 | 935 939 944 948 952
999 957 961 965 970 974 | 978 983 987 991 996
1000 | 00000 00+ 009 013 017 | 022 02 030 035 039 X
N.|JL o 1 2 3 4 6 6 7 8 9 P. P.
20 38/ = 0480”7 S. 4.°68 542 T. 4. 68 588 | 20 43’ = 9780” S. 4. 68 541 T. 4. 68 590
2 39 =9540 4,68 542  4.68588 | 2 .44 = 9840 4. 68 B4l 4. 68 590
2 40 =39600 4.68 542 4. 68589 | 2 46 = 9900 4. 68 641 4. 68 591
2 41 = 9660 4. 68 542 4. 68689 | 246 = 9960 4. 68 541 4. 68 591
2 42 =972 4. 68 541 4.68590 | 2 47 =10020 4. 68 540 4. (8 592
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Formula for using quantities § and 77
log sin ¢ = log a” + §.
logtan a = loga"+ 7. |
log cot @ = a. c. log ¢’ + a. ¢. log 7.

log @’ = log sin s — 8 =log tan ¢ — 7.

log cos a = log (90° — @) + 8.
log cot @ = log (90° — @)’ + T.
log tan @ = a. c. log (90° — @) + a. c. log 7.

log (90° — )" =log cos @« — § = log cot e — 7.
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TasLe 19.— Five-place logarithms of circular functions, expressed in wre and. time.

Oh OO
m. s ' L. Sin. d. L. Tang. | ¢.d. | L. Cotg. | L. Cos.
0 0] o - — —_ 0.00000§ 60] 60 0
4] 1} 6.46 8713 6.46 373 3.53 627 [ 0.00 000 | 59 " 66
8] 2] 6.76476 | 80103 | 6.76 476 | 30103 | 3 23 524 | 0.00 000 | 58 52
12 3] 6940 17609 | 6.94 085 | 17609 | 3,05 915§ 0.00 000 | 57 48
16 4] 7.06 579 1338% 7.06 579 lg‘ég‘i 2,93 421 | 0.00 000 § 56 44
0 2] 5} 716270y 7.16 270 | 2.837301 0.00000] 55 59 40
24| 6] 724188 79181 7.24188 | 79181 275812 0.00 000 | 54 36 |
28| 71 7.80882| G694 % 7.30882 | 6694 | 2,69 118 ] 0.00 000 ] 53 32
32 8| 7.86682| 58001 7.36 682 | 5800 2.63318) 0.00000| 62 28
36 9of 7.41797 251)372 7.41 797 2%’112 2.58 203 1 0.00 000 | 51 24
0 40 10§ 7.46 373 7.46 373 2.53627] 0.00000] 50| 59 20
44| 11| 760512 | 41391 7,50 512 | 4139 | 2.49 0.00 000 | 49 16
481 12| 7.54201| 37791 7.54 201 | 3779 | 2.45709 | 0.00 000 | -48 12
521 13| 7.57 767 | 34761 7.57 767 | 3476 | 2.42 233 ]| 0.00 000 | 47 8
56| 14] 7.60 985 gg;g 7.60 986 gg{l)g 2.39 014 |- 0.00 000 | 46 4
1 of 15| 7.63 982 | 763982 ° 2.86 018 | 0.00000] 45] 59 0
4] 161 7.66 784 | 28020 7.66 785 | 2803 | 2.33 215 | 0.00 000 | 44 56
8] 17] 7.69417| 2033 ) 7.69418 | 2633 | 2.30 582 | 9.99-999 | 43 52
12) 18] 771900 | 2483 ] 7.71 900 | -2482 | 2,28 100] 9.99 999 ] 22 48
16 19] 7.74 248 gggg 7.74 248 gggg 2.25 752 9.99 999 | 41 44
1 20 2| 7.76 475 S} 7.76476 2.23524] 9.99 999 1°40 | 58 40
41 a) 7.786% | 219 7.78 505 | 2119} 2,21 405 9.99 999 | 39 36
281 22} 7.80 615 | 20211 7.80 615 | 2020 | 2.19 3851 9.99 999 | 38 32
32} 23] 7.82545 | 1930 | 7.82 546 | 1931 | 2,17 454 | 9.99 999 ] 37 28
36 ) 21| 7.84 393 1273‘% - 7.84 394 }%g 2.15 606 |- 9.99 999 | 86 24
1 40)] 25| 7.86 166 7.86 167 2.13833 | 9.99999] 35] 58 20
441 261 7.87870 | 1704 ].7.87 871 | 1704 | 2.12129f 9.99 999 | 34 16
) 27) 7.80600] 1639] 7.89 510 | 1639 2.10 490 | 9.99 999 | 33 12
52 28§ 7.91088| 1679 7.91080 | 1579 [ 2.08 911 ] 9.99 999 | 32 8
56 | 29f 7.92 612 }2% 7.92 613 }%g 2.07 387 | 9.99 998 | 31 4
2 0] 30| 7.94 084 i 7.94 086 205914 ] 9.99908] 0] 58 0
4] 31) 7.95508 | 1424 ] 7.95510 | 1424 | 2.04 490 § 9.99 998 | 29 66
8[| 32| 79687 | 1379 7.96 889 1379 2.03 111 ] 9.99 998 | 28 52
12] 33| 7.98223.| 1336 ) 7.98225| 1336 | 2.01 775 9.99 998 | 27 48
16] 34| 7.99 520 %%g; 7.99 522 gg; "2.00478 | 9.99 998 | 26 44
2 20] 35] 8.00779 8.00 781 1.99219) 9.99998 ] 25] 57 40
241 36| 802002 | 1223f 802004 | 1223 | 1.97 996 | 9.99 998 | 24 36
25 37| 8.03192| 1190] 8.03 194 |- 1190 [ 1.96 806 | 9.99 997 | 23 32
321 38| 8.04350| 1158 ] 8.04353 | 1169 | 1.95 647 | '9.99 997 | 22 28
36} 39| 8.05478 ﬂgg 1 805481 }%g 194519 9.99997 | 21 U4
2 40) 40 ] 8.06 578 - | 8.06 581 ) 1.93419] 9.99997] 20 57 20
a4 o 807650 1072 807653 | 1072 | 1.92347 [ 9.99 997 | 19 16
48| 42| 8.08696| 1046] 8.08 700 | 1047 | 1.91 300 | 9.99 997 18 12
52] 43| 8.09718| 1022] 8.09 722 | 1022 | 1.90278§ 9.99 997 | 17 8
56| 44| 8.10 117 ggg 8.10 720 ggg 1.89 280 | 9.99 996 | 16 4
8 of 45| 811693 8.11 696 1.88304 1 999996 | 15] 57 0
4| 46] 8.12 647 954 § 8.12 651 955 | 1.87 349 9.99 996 | 14 56
8| 47| 8.13 581 934 ] 8.13 934 | 1.86415] 9.99 996 | 13 52
12| 48] 8.14 495 914 | 8,14 50D 915 | 1.85500] 9.99 996 | 12 48
6] 491 8.15 391 gsv;g 8.15 395 257)5 1.84 605 ) 9.99 996 | 11 44
3 20] 60| 8.16 268 8.16 273 BN XY 995 | 10] 56 40
24 ] 61| 817128 80 | 8.17 133 860 | 1.8287] 9.9999%5 | 9 36
28] 52| 81791 843 | 817 976 843 | 1.82024| 9.99995] 8 32
32] 53] 8.18 798 827°] 8.18 804 828 | 1.81196)] 9.99995] 7 28
36| 5¢] 8.19 610 %3 8.19 616 %27 1.80 384 | 9.99895 ) 6 24
3 40| 55| 8.20 407 8.20 413 ) 179687 | 9.99994] 5] 86 20
44 ) 56| 8.21 189 82| 821195 782 | 1.78 805 | 9.99 994 | 4 16
48] 67| 8.21 958 769 ] 821964 -769) 1.78 036 9.99994| 3 12
521 68| 8.22 713 755 | 8.22 720 756 | 1.77 280 | 9.99 994 | 2 8
561 69 8.23 456 ;438 8.23 462 ;132 1:76 538 | 0.99 994 1 o4
4 0f 60| 82418 8.24 192 O 5805 | 9s]| o) 6 o
L. Cos. "d. {L.Cotg. | c.d. | L. Tang. | L.Sin. ' m. s
89° 5"
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TaBLE 19.— Five-place logarithms of circular functions, elc.—Continued.

o 1°
m. s |’/ L.Sin. "{ d. | L. Tang. {c.d.| L. Cotg. | L. Cos.
4 o] o] s.24 186 8.24 192 1.75 808 | 9.99 9931 60 )56 ©
4] 1] 824903 | 717]| 824910 718 | 1.75 090 | 9.99 993 | 59 56
s| 2| 8.25609| 706 8.25616| 706 | 1.74 384 | 9.99 993 ] 58 52
12| 3| 826304 695) 8.26 312 | 696 | 1.73 688 | 9.99 993 | 57 48
6] 4] 8.2 988 6:% 8.26 996 ggg 1.73 004 | 9.99 992 | 56 44
4 20] 5] 8.27 661 6 827669 | ~°| 172331 f 9.99952] 55055 40
24] 6] 828324 663] 8.28332 | 663 | 1.71 668 | 9.99 992 | 54 36
281 7§ 8.28977( 653 | 8.28 986 | 654 { 1.71 014 | 9.99 992 | 53 32
32| 8| 820621 | 644 8.29629 | 643 | 1.70 371 | 9.99 992 ] 52 28
361 9 83025 ggi 8.30 263 63% 1.69 737 | 9.99 991 | 5L 24
4 401 10| 8.30 879 8.30 888 6251 69112 | 9.99991) 50 | 556 20
44| 11] 83149 | 616 8.31505 | 617 | 1.68 495 | 9.99 991 | 49 16
488 12) 832103 ! 608{ 832112 607 | 1.67 888 | 9.99 990 | 48 12
52] 3] s.32702 | 599 | 832711 | 599 | 1.67 289 9.99 990 | 47 8
561 14§ 8.33 292 5go 8.33 302 5531 1.66 698 | 9.99 990 | 46 -4
5 0 156) s8.33875% 088 =5 33 586 4 166114 999990 ] 455 0
4] 16| 834450 575 | 8.3¢ 461 | 575 " 1.65539 | 9.99 989 | 44 56
8] 17) 8.35018| 568 | 8.35 029 | 568 | 1.64 971 ] 9.99 989 | 43 52
12] 18] 835578 | 560 | 8.35590 | 561 |  1.64 410§ 9.99 989 | 42 48
16§ 19] 836131 | 55:9; 8.36 143 ggs 1.63857 | 9.99 980 41| - - 44
5 20 20] 8.3 678 T 15 356 689 b | ea 3 | 9.99 988 | 40|51 40
’ 24 I 21837217 (" 539 837229 | 540 1.62771 | 9.99 988 ] 39 .36
28| 22 8.37750 | 533] 837762 | 533 1.62238) 9.99 958 | 38 |32
32 23 )78.38276 | 526 | 8.38289 | 527 | 1.61 711 | 9.99 987 ] 387 28
36| 24| 838 79% gzg 8.85 809 | 520 ( 1.61191 | 9.99 987 | 36 24
5 40| 2| 839310 | 58002 sut 1.60 677 | 9.99987 | 3554 20
44] 261 8.39°818| 5081 8.39 832 509) 1.60 168 ] 9.99 986 § 84 16
48] 27) 8.40320| 502 8.40334 | 502 | 1.59 666 ] 9.99 986 | 33 12
521 28| 8.40 816 | 496 | 8.40 830 | 496 | -1.59 170 f 9.99 986 | 32 8
561 29 8.41 307 49}, 8.41321 | 491 | 1.58 679 | 9.99 985} 31 4
I E BRI B BT XD 95130 50 0
4] 31 8.42272| 480 ) 8.42287 | 480 | 1.57 713 ] 9.99 985 | 29. 56
81 321 8.42746 | 474 ] 8.42762 | 475 | 1.57 238 ] 9.99 984 | 28 52
12| 33| 8.43216| 470 |-8.43 232 470 [ 1.56 768 | 9.99 984 | 27 . 48
16 ) 34 8.43 680 igg 8.43 696 ;133 "1.56 304 | 9.99 984 | 26 44
6 20| 35] 8.44 139 8.44 156 1.55 844 | 9.99 983 25|53 40 | :
24 ) 36| 8.44 504 | 455 | 8.44 611 | 455 | 1.55 889 ] 9.99 983 | 24 36 L
281 377 8.45044 | 450 | 8.45 061 | 450 | 1.54 939 1 9.99 983 | 23 32
32| 38§ 8.45489 | 445| 8.45507 | 446 | 1.54 493 | 9.99 982 | 22 , 28
36 ] 39| 8.45930 iéé 8.45 948 g; 154052 | 9.999s2| 4] - 24
6 40| 40| 8.46.366- 8.46 385 1.53 615 | 9.99 982 20} 53 . 20
44 ] 41] 8.46'799 | 433 ) 8.46 817 | 432 | 1.53183 ] 9.99 981 | 19 .16
48| 421 8.47 226 | 427°) 8.47 245 | 428 | 1.52755) 9.99 9811 18 12
52 |- 43| 8.47 650 | 424'| 8.47 669 [ 424 [ 1.52 331 | 9.99 981 ] 17 8
56 44| 8.48 069 ﬁg 8,48 089 .4%3 1.51 911 | 9.99 980 | 16 4
7 0] 45| 8.48485 8.48 505 4 1.5149 | 9.99 9800 15153 0
: 4] 46] 8.45 896 | 411 | 8.48 917 | 412 | 1.51 083 ] 9.99 979 14 56
81 47| 8.49304 | 4081 8.4932% | 408-{ 1.50 675 | 9.99 979} 13 - 52
12| 48] 8.49 708 | 4041 8.49 729 | 404,5°1.50 271§ 9.99 979 | 12 - 48
16| 49 | '8.50 108 ggg . 8.50 130 | 401.1.49.870 | 9.99 978 | 11. 44
7 20| 50| 8.50 504 8.50 527 . 1.49 473 | 9.99 978 ] 10| 52 - 40
24| 51| 8.50897 | 3931 8.50 920 1.49 080 ] 9.99977] 9 36
280 52 851287 | 390 851310 | 390 | 1.48 690 9.99 977 8 .32
32| 53] 8.51 673 386 | 8.51 696 | 386 1.48304] 9.99977] 7 28
36| 54| 8.52 055 g% 8.52 079 3323 147921 9.99976{ 6 24
7 40| 55| 8.52 434 8:52 459 147541 9.99976)] 5|52 2
. 441 56 8.52810| 876 | 8.52 835 | 876 | '1.47 165 | 9.99 975| 4 .16
48| 57 8.53183 | 373 | 8.53 208 | 373 | 1.46 792 | 9.99 975 | 31 12
62) 58| 853552 369) 853578 | 370 | 1.46 422 9.99 974 ] 2 -8
. 564 59| 8.53 919 327 8.53 945 | 367, 1.46 055 | 9.99 974 | . 1 -4
s ool soeom| ¥ ssrs0s| 3B 1w 692] 9.99974| o520
L. 06s ‘a. ) ‘L. Cotg. |c. d.| L.Tang. | L. Siﬁ 4 r,m. S.
88° 5"
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TanLe 19.— Five-place logarithms of circular functions, etc.—Continued.

Oh 20
m. s/ L. Sin. d. | L. Tang. | c. d.| L. Cotg L. Cos.
§ 0] o] 854282 8.54 308 1.45692 | 9.99974] 60| 52 o
a4l 1) 8.54642| 360 854669 | 361 | 1.45331| 9.99 973 ] 59 56
8] 2} 854999 | 357 ] 855027 | 358 | 1.44973] 9.99 973 | 58 52
12| 3| 855354 | 355| 855382 | 355 | 1.44 618 9.99 972 ] 57 48
16) 4 855705 ga% 8.55 734 333 1.44 266 | 9.99 972 ] 56 44
3 :
8§ 20| 5] 856054 8.56083) . | 1.43917] 9.99971] 55| 51 40
24 6] 856400 | 846 ] 8.56 429 | 846 | 1.43 571 ] 9.99 971 | b4 36
28| 7] 856743 | 343 | 8.56 773 | 344 | 1.43 227 9.99 970 | 53 32
32| 8] 857084 | 341 ] 857 114 | 341 | 1.42886 | 9.99 970 | 52 28
36} 9f 857421 33('«) 8,57 4b2 ggg 1.42 548 | 9.99 969 | 51 2
8 40 10| 8.57 757 8 8.57 788 1.42 212-] 999969 50| 51 20
44 ] 11| 858089 | 832 | 8.58 121 | 333 | 1.41879 | 9.99 968 | 49 16
48| 12| 858419 | 330} 8.58 451 | 330 | 1.41 649 | 9.99 968 | 48 12
52| 13| 8.58 747 328 ] 8.58 779 | 328 | 1.41 221 | 9.99 967 | 47 8
56| 14| 8.59 072 ggg 8.59 105 ggg 1.40 895 | 9.99 967 | 46 4
9 of 15| 859395 | ] 859428 | 140572 9.99967] 45| 51 0
4] 16§ 8.59 715 3200 8.59 749 | 821 | 1.40 251 | 9.99 966 | 44 56
8| 17 8.60033 | 318] 8.60 068 | 819 | 1.39 932 | 9.99 966 | 43 52
12) 18| 8.60 349 | 316 8.60 3884 | 316 | 1.39 616 | 9.99 965 | 42 48
16} 19] 8.60 662 g}% 8.60 698 %ﬁ 1.30302 ] 9.99964] 41 4
9 208 20| 8609781 8.61 009 1.389911 9.99964 | 40| 50 40
o4 2t) s.61.282 1 309) 8.61319( 810 1.38 681 ) 9,99 963 | 39 36
o8 | 22| 861580 | 307 ) 861626 307 | 1.38 374} 9.99 963 | 38 32
32] 23] 8.61894 | 3051 861931 | 305 1.38069) 9.99 962 | 37 28
36 24| 8.6219% gg%_ 8.62 234 gg% 1.37 766 | 9.99 962 | 36 24
9 40 25| '8.62 497 8.62 535 | 187465 9.99961] 35) 50 20
4] 26| 86279 | 298| 86284 | 299 | 1.37166| 9.99 961 | 84 16
48] 27| 8.63091 | 296 ] 863131 | 297 | 1.36 869 ] 9.99 960 | 33 12
52| 28| £.63385 | 2941 8.63426 | 295| 1.36 574 | 9.99 960 | 82 8
561 29| s.63 678 38(3) 8.63 718 ggﬁ{ 1.36 282 9.99 959 | 31 4
10 o] 30) 663968 | - | 864009 1.35991 ] 9.99959] 80] 50 0
4] 81] 864256 | 288 | 8.64 208 | 289 | 1.85702| 9.99 958 | 29| 56
8| 321 8.64543 | 2871 8.64 585 | 287 | 1.35415] 9.99 958 | 28 52
12| 33| 8.64827| 284 864870 285| 1.35130| 9.99 957 | 27 48
16 ) 84] 8.65110 %gi’o 8.65 154 %g: 1.34 846 ] 9.99 956 | 26 44
10. 20] 35§ 3.65 391 8.65 435 1.34 565 | 9.99°956 | 25| 40 40
24| 36} 8.65670 | 279 8.65 715 | 280 | 1.34 285)] 9.99 955 | 24 36
28 | 37 8.66947 | 277865993 | 278 | 1.34-007 | 9.99 955 | 23 32
32f 38| 8.66228 | 276 | 8.66 269 | 276 | 1.33 731 | 9.99 954 | 22 28
36| 39| 866497 ngg 8.66 513 "2’3‘; 1.33 457 | 9.99 954 § 21 24
10 40] 40| 8.66769| __ | 8.66 816 1.33184 | 9.99 953 | 20| 49 20 -
44 ] 417 867039 | 270 8.67087 | 2711 1.82913] 9.99 952 | 19 16
48| 42} 867308 | 269]°867356 | 269 | 1.32644] 9.99 952 18 12
52 43| 8.675675| 267] 8.67 624 | 268 | 1.32376| 9.99 951 ] 17 8
56 | 44 | 8.67 841 ggg "8.67 890 ggg 1.32 110§ 9.99 951 | 16 4
11 of 45| 8.68 104 8.68 154 ol 131846 9.99950] 15 49 0
4] 46| 8.68307 | 263] 8.68417 | 263 | 1.31 583 | 9.99 ya9 | 14 56
R 8] 47| 8.68627 | 2001 868678 |.261 | 1.31 322 9.99949| 13 52
12| 48| 8.68886 | 269] 8.68 938 | 260 | 1,31 062 | 9.99 948 | 12 48
16| 49] 8.69 144 ggg 8.69 196 ggg 0130 804 | 9.99 948 | 11 “
11 20| 50| 8.69 400 8.69 453 1.30 547 | 9.99 947 ] 10} 48 40
24| 51) 8.69 654 | 2541 869708 | 2561 1.30 292 9.99 946§ 9 36
28| 52| 869907 253 8.69962| 2564 | 1.30038] 9.99 96| 8 32
32) 53| 870159 | 262 8,70 214 | 252 | 1.20786 | 9.99 945 7 28
36] 64 | 8.70 409 gig - 8.70 465 ggsl) 12953 f 9.99 94| 6 24
11 40| 55| 8.70 658 8.70 714 129286 [ 9.99944| 5] 48 20
44 ] 561 870905 | 247] 8.70 962 | 248 | 1.29038] 9.99 w43 | 4 16
48| 57] 871151 | 246 | 871208 | 246 | 1.28792] 9.99942) 3]. 12
52 ] .68 871895 | 2441 8,71 453 | 245 | 1.28 547 9.99 942 2 8
56 ] 59| 8.71 638 gﬁ 8.71 697 3}3 1.28303 | 9.99 941 1 4
12 0] 60| 8.71 880 8.71 940 128060 9.99.940] O] 48 o
L. Cos d. L.Cotg. | c.d. | L.Tang. L.Sin. 4 m, s,
o - 870 5)\
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122 GEOGRAPHIC TABLES AND FORMULAS. [BULL. 214,
TaBLE 19.— Five-place logarithms of cireular Sfunctions, etc.—Continued.

0" 30

m. s [’ L.Sin. | -d. | L. Tang. |[c. d.| L. Cotg. | L. Cos.
12 "o o] 871880 8.71 940 1.28 060 | 9.99940] 60| 48 ©
4| 1] 872120 240 8.72 181 | 241 | 1.27 519 | 9.99 940 | 59 56
8| 2| 872359 239] 8.72420| 239 | 1.27580 | 9.99 939 | 58 52
12] 3| 872597 238 8.72659| 239 | 1.27341 ] 9.99 938 | &7 48
6] 4] 872834 237 872896 | 237 | 1.27104 ] 9.99 938 | 56 44
12- 20| 5| smose| 2| sms| 2| Lasses| s, 999371 55| 47 40
24 6] 873303 234 ] 8.73 366 | 234 | 1.26634) 9.99 936 | 54 36
28| 7| 87353 | 232 8.73600| 234 1.26 400 | 9.99 936 | 53 32
32 8] 87377 | 2321 8.73832( 232 | 1.26168 | 9.99 935 | 52 28
36] 9| 873997 | 280 8.74 063 21 1.25937 | 9.99 93¢ | 51 24
12 40| 10| 8.74 226 29  8.74 292 0 1.25708 | 9.99 934 | 50 | 47 20
4] 11| 874454 | 208 874521 | 229| 1.25479 | 9.99 933 | 49 - 16
48| 12| 8.74680 | 226] 8.74 748 | 227! 1.25252| 9.99 932 ] 48 12
52| 13| 874906 226 | 8.74 974 | 226 | 1.25 026 | 9.99 932 | 47 8
56 | 14| 8.76 130 | 224 | 8.75 199 235 1.24 801 ) 9.99931 ] 46 4

- 4
13 o] 15) 8.75 353 i I 423 1.24577) 9.99930) 45] 47 0
B 41 16] 87557 | 222) 875645 222 1.24 355§ 9.99 929 | 44

81 171 87579 | 2201 8.75 87| 22| 1.24 133 | 9.9 929] 43 62
12] 18] 876 015 | 220] 8.76 087 | 220 1.23 913 | 9.99 928 | 42 48
6] 19| 8.76 234 2}9 8.76 306 | 219 | 1.23 694 ] 9.99 927 | 41 44
13 20|20 876401 2 ) 6 6% | 1.23475 | 9.9992 | 40| 46 40
24 21| 876667 | 216 8.76 742 217 | 1.23258 | 9.99 926 39 36
28| 22| 876883 | 216 8.76.958 | 216 | 1.23042] -9.99 925 | 38 32
320 23| 877097 | 214 877173 | 215 | 1.22827| 9.99 924 | 87 28
36 24| 877310 213) 8.77387| 214 | 1.22613| 9.99 923 ] 36 24
B 0| n|smoz| X smeo| 2 1.22400 | 9.99 923 35} 46 20
44| 26) 877733 | 211 | 877811 | 211 | 1.22189] 9.99 922 | 34 16
48| 27| 877943 | 210 8.78022| 211 | 1.21978] 9.99921| 33 12
52| 28| 878152 | 209 8.78232| 210 | 1.21768 | 9.99 920 ] 32 8
56| 291 8.73360 | 208 | 8.78 441 282 1.20 559 | 9.99 920 | 31 1
14 0| so) ssees| | s 649 2 121351 | 9.99919] 30| 46 o©
41 31| 878774 | 206 | 8.78 855 | 206 | 1.21145] 9.99 18 | 29 56
8] 32 8.78979 | 205{ 8.79 061 | 206 | 1.20939 ] 9.99 917 ] 28 52
12) 33) 879183 | 204 | 8.79 266 | 205 | 1.20 734 9.99 917 | 27 48
6] 34] 8.79 38 203 8.79 470 ggg 1.20530 | 9.99 916 | 26 14

20 .
14 20| 35] 8.79 588 8.79 673 | 1203271 9.99915) 25] 456 40
24| 36| 879789 | 201) 879875 | 202| 1.20125 ¢ 9.99 914 | 24 36
28| 371 879990 | 201 | 8.80076{ 201 | 1.19 924 | 9.99 913 | 23 32
32] 38] 8.80189 | 199 | 8.80 277 | 201 | 1.19723] 9.9 913) 22 28
36) 39] 8.80388 | 199 8.80476 | 199 | 119524 9.94912] 21 24
1 w0 20| ssoss| P sl ¥ Twas] o 99911] 20 45 20
44| 41| 880782 197] 8.80872| 198 | 1.19128 | 9.99 910 ] 19 16
48] 42) 880978 | 196] 8.81 068 | 196 | 1.18 932 | 9.99 909 | 18 12
521 43] 881173 | 195] 8.81264 | 196 | 1.18 736 | 9.99 909 | 17 8
56 ) 44| 881367 | 194 8.81459 | 195| 1.18 541 ]| 9.99 908 | 16 4
B of o] ssiseo| | serees| 1.18 347 9.99907] 15| 46 o
4] 46 8.81 752 | 192 881846 193 [ 1.18 154 | 9.99 906 | 14 56
8] 471 8.81944 | 192 8.82038| 192 | 1.17.962| 9.99 905 ] 13 52
12] 48] 8821341 190 8.82230| 192 | 1.17 7701 9.99 904 | 12 48
163 49| 882324 190 8.82420 | 190 | 1.17580 ] 9.99 904 | 11 44
15 201 50| 8.82 513 B e | | Ti7an| sewss| 10| @ 40
© 24) 51 8.82701 | 188 | 882799 ] 189 | 1172001 ] 9.99902) 9 36
28| 521 8.82888| 187 8.82987 | 188 | 1.17013] 9.99901| 8 32
32| 531 8.83075( 187] ®83175| 188 | 1.16 82 | 9.99900| 7 28
36| 54| 8.83261| 186] 8.83361| 186 | 116639 ) 9.998%] 6] 24
B | | seas| P[0 86 6 ms| vevses| 5] 4 20
44] 56| 883630 | 1841 8.83732| 185 | 1.16268] 9.99 898 | 4 16
48| 571 8.83813 | 183 ) 8.83916| 184 | 1.16084 | 9.99897] 3 12
52 58 8.83996 | 183 | 8.84100 | 184 | 1.15900] 9.998% | 2 8
i 56| 59| 8.84177 | 181 ] 8.84 282 %gg 1,15 718 | 9.998%B 1 1 4
16 0] 60] 884358 81 15 5 e 115536 ) 9.99804] 0] ¢4 o
L. Cos. d. |} L. Cotg. |c. d.| L. Tang. | L. Sin. 4 m. s,

86° - 5"



GANNETT.] GEOGRAPHIC TABLES AND FORMULAS. 123
TasLr 19.— Five-place logarithins of circular functions, etc.—Continued.

Oh 40

m, s. /1 L. 8in. d. | L. Tang. jc.d.| L. Cotg. | L. Cos.
16 o] of s.8¢358 8.84 464 11553 | 9.00804] 6of 44 o
4| 1| ssaszo| 181 sseeds| 12| 115354 9w e | 5 56 .
£| 4l EEE | EE ) R ABR) B &
2 -84 897 | 19| 8.85 006 17q7 1149941 9.
16] 4 sssom| 18] sss1ss| 179) 1:14815) 9is9 891 ) 56 4
16 20 5| 885252 | 15, | 885863| 1y 114637 | 999800 53] 45 40
: o )
ARl
| 8| ssso| 170 siss8e| 17| 114107 9.99887] 2 28
36) 9} 885955 | o0 8.86 069 | y7, | 1.13931'| 9.99-886 | 51 24
BRI NIEE R R
1l s B s » . ) 49 3
173 174
sl BaEm) il e ) el el &)
56| 1] 886816 | 171) 886935 | 72| 1.23065 | 9.09 881 | 46 4
17 of 15| 86987 | o] 8871060 o 112894 | o 99ss0| 45| 43 o
sl B S me| 100y §dn| 0| Ui3as| oeosm] ] o
12| 18] 8.87 494 i{g’ 8.87 616 {gg 11238 | 990878 42 48
16| 19| ses7een | 16| siez7es | 19| 112215 | 9lee s | 4 44
17 20| 20] s.s7e| ol 8878 o | 112047 | 00087 | 40 a2 a0
al nl S| mof SR | 17| TuT Saeal wl
sof 23| 888326 | 160 sissasa | 10| 1uiser) visosm| a7 28
s6] 24| siesae0| 164) gissa1s| 165| 11132 | ole9 gr2) 36 24
T g.g @ g | B38| 4 | L2 00w | w0
| %] s 31 g 55 1 1011 062 | 9,99 870 16
; 163 163 0] ¢
8| 27| sesuso| 1631 siso1n | 193 rossy ] oloomee ] 33 12
62 889 142 | 1020 789 274 | 1081 1730 726 | 099 ses | 32 8
56| 201 8.89 304 60 | 889437 | 1| 110563 ) 9.99 867 | 31 4
18 o) 80| 8.80u6a | o | 889508 | oI 110402 omses | 20| w2 o
ol Bl S8 | 1o SBen| 10| Tk | Sasel | o
12] 33) s80943| 09| 0030 | 160| 109 920) 999 863] 27 48
160 34] s90102| 29| 800240 | 2601 1709760 | 999 862 | 26 a4
0102 | 55 & 150 | _1- :
18 20| 35| 890260 | sy | 890399 | 1o | 1 0960r [ Tor0ser [ 3] a1 a0
ot | 36| .90 417 | 8.90 557 | 1,09 4431 9,99 860 | 21 36
28] 37] 800574 | 157| so0715 | 198! To92s5] 09859 ) 23 32
sa| 8f 890730 | 130) so08m2| 1571 rooies ] oleo s8] 2 28
36| 30f sio0se | 128f slono29| 157 Tos 71| olg0ss7 | 20 24
18 d0] 40 89100 .| 891 185 155 | 1.08 815] 9.9986f 20| a1 20
| a1} sor1o5| 151 so1340) 1351 108660 ] 9i99 855 | 19 16
ag | a2 | 8on3ag| 184V glo 495 | 153 | 1l08 505;| 999 854 | 18 12
52| 43| siorcop| 133| sloreso| 12| Losao| oiesss| 17 8
p61 44) 891655 125 so1803) 12| 1T08197] 9.99852) 16 4
19 of 45| 891807 | oo | 891957 | | LO8OM3| 9memm[ 15] a1 0
4 46| sorgso | 12} so2110| 13| 10780 | 90980 | 14 56
g a7) 820 | 191 892262 12| Loruas| 9.998i8) 13 52
12| 48] 802260 | BLf sipara| 1921 1lo7se6) 99| 12 48
16| a9 soan | 0] sbees| 10| 107435 | o098 | 1 4
19 20| 50| 892661 | 10| 892716 | ;oo | 107284 900845 [ 10| a0 40
a1 | 51| sioz 70| MON sloxsio| 10| 107134 909 s 9 36
a8 52| sloxsse | 1| siogon6| 1501 106 984 | 9i99saz] 8 32
s2| 53| sozoor| MBf sios1e5| 19| Looss| ogmse]| 7 28
36| 54| so315e | 17| sio3 33| 18| 106 67| oloasii| 6 24
19 40 55| 893300 | 0| 893 462] 14p| LOG38| 909800f 5[ 40 20
aa| 56| 893 aa8| 147] 893609 | 147| tooson| 9io9 sl 4 16
ag| 57| so3ooa| 1401 woa7se| 47| Tloc244| olo9mazy 3 12
sa| o8| 893 7ag| 48| 893908 | L7 |-1io6 007 oi99 sa7| 2 8
56| 59| so3a| MB] sloaos | 16| ros 1| oloosss| 1 4
20 0] 60| s.94 030 8.94 195 1.05805| 9.9983¢] o 40 o
L.Cos. | d. | L.cotg. |e.d.| L Tang. } L. Sin, 'fm s

. 850 ) 5h
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TaBLE 19.— Pive-place logarithms of circular functions, etc.—Continued.

GEOGRAPHIC TABLES AND F_ORMULAS;

(BULL. 214,

oh 50
m s |/ | 'Lsin. |"d |L Tang. [ec d.| L Cotg. | L. Cos
20 of o) 8900l ] 800105 (ol 105805( 9.098uf 60f a0 0
4| 1] Soa17a| 14| oana0| 1P| Tos oo | 999833 ] 59 56
8| 2| sossr | 3] goaass | 1| L0515 999832 ) 58 52
] 3] soeae| MY seae0| 132| 10580] 9.99 8
18] 4f sodeos| 12| sourm| 15| vos 27| 90
20 20| of soaras| | 8o 7| | LODOSBT 0.9
o) 6] sosssr| 1] 8950600  145| Los9aw0] 9.9
8| 7] sos020| 142 se5202| yi5| LoaTes| 9.9
22| 8| sosizo| M| slo e 135| 104656 | 9.99 &
3] 9 sessi0) o) 885486 ) 13 1.04 514 | 9.99
20 40| 10 895 50| g0 89627 | o] Los3B| 0.998:
aa | 11] 89568 | 13| 895767 | 147 | 104233 9.9
as ) 12] slosms | 139) 895008 | 156| Losooz| 9.99
s2| 13| sios 867 | 1390 sl96 047 | (50| 103958 9.9
56) 14 596005 | (3] 896187 [ 55| 103 8ISy 9.99
21 o 16| 8.96 145 | 1. | 8.96 3% 1.03 67 | 9.99
1] 26| so62s0| 137) 895464 | 13| 103536 9.99
slu7] ses a7 | 137} sles 02| 130 | Lo3zos ) 9.99
1| 13| sesoss| 304 s | 37| Losael) 9.9
16] 19| sio6 689 | 13| 506877 | 75¢| 1.03123] 9.99
.21 20% 20 8.96 825 | .. 8.97 013 | 44- | 1.02987[ 9.99 :
S o o] slec oo | 132) slo7 150 W o2 e 999 |
| 2| so700| 1) 89728 | 13| L2715) 9.9
2l 93] s 20| 3} sorat| 13 Lo2em) 9.99
saf 20 f o768 | J5) 89755 | 1 102 444 | 9. K
2 40| o 897496 | 1o | 89T eoL| gy [ 102309] 0.99 5
44 aeq 897620 | 1994 8.97 805 | y5. | 1.0217 1 9.99 1
8| 27| sor 72| 1331 897950 | 433 | 102 0ar') 19.99.8
2| 28| sorsad| 3] s9s 09z | 13| 101901 .90
56|20 | 898026 | 13| s9s 205 | 53| L0177 5 9.
22 of 30| 898167 8.98 358 1.01 642 | 9.99
4| 31 sosass| 131} 898490 152 Toisio| 9.99 798
gl s2) sosag| 1814 sloseon| 1371 Lorsme) 9.99 707
12| 33| 898549 | 30| 808753 1 1,01 247 | 9.99 796
16| 31| seser| 10| sosses| 13| 1016 | 9.99705
2 20| 85| 895808 ;o[ 899015 171,00 985 [ 9.99 793 ‘
os| 36| 895937 | 129 8.9 14% 130 oosss | 909702 | af 36
28| 37] swo0c6| 12} 8927 | 13| LooTn) 99970 23 32
BB EEE | inm) p 1RE| BRI R &
36 199 : -8 . 199 7
128 128
2 20| 40| 89450 | .| 899662 | u0| Looss| 90077 | 20| 87 2
44| 41| 899 577 - 5.99 791 1.00209) 9.99786) 19| - 16
127 128
ag| 42| 899704 | 12| 899919 | 12| 100081 | 9.99 78] 18 12
52| 43] 899830 9.00 046 0.99 954 | 9.99 783 17 8
56| 44| 899956 | 120 9.00 174 181 o099 826 | 9.99 782] 16 4
23 0| 45| 9.00082 | o | 900801 | o0 | 099699 999781 15| 87 o
4] 46 9.00207| 332} 9.00427 | 201 0.99573 0 9.99 780 | 14 56
HEEE L R e
16| 49| o058t | 125 900805 | 20| 0.99195 | 999776 | 11 44
28 200 50| 9.00 704 | 4o | 9.00930 | (5| 0.99 070 9.99 7751 10| 36 40
24| 51| s0088 | 128 9.01 0% | 133] 0.98945) G9973) 9] I 36
28| 52| 900951 | 121 901179 | 1241 olossan| 99972 8 32
IHELE BRI
) ) 0.98573) 9.99 769 | 6 2
129 123 ! :
28 40| 55| 901818 | o0 | 901550 | 1oy | 098 B0 | 000 78| 5| 36 2
ag | b6 | 901440 | 12| 901673 | 123| oloszer| 999 77| 4 16
ag| 57| oors6l | 12N 901796 | 1231 0los 204 | 909 765] 3 12
ol ss| oores| ) goas) () osmom) ewmdf 2 s
: ) . 02. 04 0.97960 | 9.99763] 1 4
120 122
21 ol 6ol 9.0L 923 9.02 162 o.0783 ]| 999 6r| o] s o
L. Cos. d. | L. Cotg. | ¢.d.| L. Tang. | L. Sin. 4 m. s.
84° B




GANNETT.] |

GEOGRAPHIC TABLES AND FORMULAS.

TasLE 19.—Mve-place logarithms of circular functions, etc.—Continued.

B oh 60
m s 4 L. Sin. d. | L. Tang. | e. d.| L. Cotg L. Cos.
24 0| o] 90092 (0] 0.02162| [ 097838 999761} 60 36 0
4] 1} 9.020a3| 15| 90228 |, 75| 0.97 77| 9.99 760 | 59 56
8l 2] 9.02168] 150 902404 | 131 | 0.97 5% | 9.99 759 58 52
12] 3] 90228 | (0] 9.025% | 1501 0.97.475 | 9.9 77] 67 48
16| 4| 902402 " 375 ] 902645 | 157} 0.973855 | 9.99 756 | 56 T4
20 20 5] 9.02520/( o) 9.02766| ;o] 0.9728¢) 9.9 75| 5] 35 40
24| 6| 9.02639 | 13| 90288 | 50| 0.97115] 9.99 753 54 36
8] 7] 90277 | ;35| 9.03005 | j75( 0.9 9% | 9.99 752 88 32
s2| 8 002874 | ral o0312¢| 333 0.9687 | 9.997%51 ] 52 28
36) 9] 902090 ;7] 9.03242| 375| 0.9 78| 9.9 749 51 24
24 400 10) 903109 \1pf 908861 (45| 0.96639) 9.99748].50 | 35 20
aa | 1] 9.0326 | 375 ] 9.03479 | yy5 | 0.96521] 9.99 77| 49 16
a3l 12§ 9.033a2| jyu| 903697 | 157 0.96403] 9.99 7451 48 12
52| 13 9.08458 | 375 9.08714| 34| 0.96 286 | 9.99 744} 47 8
56| 14| 0.03574| 1y5| 9.03832) 7| 0.96168] 9.9 742] 46 4
25 0] 151 9.03690 | 145 9.03948] 1.0 096052 9.99.741 | 451 35 0
41 6] 9.03805 | 15| 9.04065( 77| 0.95935| 9.99740) 44| - 56
8l 17| 9039201 | 904181 | 3381 0.95819|.9.99 738} 43 52
12| 18] 9.04034 | yy5| 9.04207 | 332| 0.95708 | 9.9 7871 42 48
16| 19] 904149 5] 904418 | 3321 0.95587 ) 9.99736 | 41 44
25 20| 20| 9.04 262 4| 9-04 528 0.95 472 9.99734 ] 40] 34 40
a0 21 o0adm | 7L soaes3| L2 0g5a7| 909 5 36
280 220'9.00490 ( 375 9.04758 | (12| 0.05242] 9.99781] 38 32
32| 23] 9.04608 | 1y | 9.04878 | 337 0.95127 | 9.9 730 37 28
36 ) 24] 9.0475 | y55| 904987 | y75| 0.95013] 9.99 728{ 36 24
% 40 25[ o.04828| o) 005100 ( ;0| 09asoe] 999727 5] 34 20
a4 ) 26| 9.04940 | o] 9.05 214 1% | 0.94786) 9.99 726 | 34 16
ag| 27] 9.05052 | 115 9.05828 | 73| 0.94672 ] 9.99 724 33 12
2| 28] 9.05164 | yyi| 9.05441 | 375 | 094569 9.9 723 | 32 8
56| 29] 905275 | 13| 905653 | 175 | 0.94 447 9.99721] 31 4
26 0] 307 9.05386 | 1) | 9.05666 | 50| 0.9433¢] 999720 30} 34 0
4 31] 9.05497 | 735 905778 | ;5] o.04222] 9.99 78| 329 56
81 82 9.05607 | 73] 9.0580 115/ 0.94110) 9.99717 1 28 52
12| s3] 9.05717 | 135] 9.06 002 | 17| 0.93 998 | 9.99 716 | 27. 48
16] 3¢] vo587| 0] 906118 45| 0.93887) 9.9 747 26 44
26 20| 85 .9.05 937 9,06 224 093776 | 9.99713 ] .25 33 40
20| 36 9:06 046 | 1991 906335 | 11| 0.93 665 | 9.99 711 | 24 36
ol 37l 006155 | 199 o6 aa5 | 19| 0.9355 | 9.99 710 23 32
s2 | 3819006260 | 100N ol 506 | 11N 083 a4a) 999708 ) 22 28
36 :39].9.06 372 | 09| 9.06666 | y50 ] 0-95334] 9.99 707 21 24
26 40| 401 .9.06481 | o) 9.06 775 0 C0.93225] 9.99705] 20| 33 20
a | 4] 006580 ] 198) 905885 | 10| 0.93115) 999704 9] T 16
8| 2] 9066967 197) 906994 199| 0.93006] 9.99 702 18 12
52 a3, 9.06804 | 108) 9l07108 | 190 | 092897 999 701 | 17 8
56 ( 44 [19.06 911 | Jo7 | 907211 | 05| 0.92789| 9.99699 | 16 4
2 0. 45[19.07018) o 007820 .| 0.92680) 999698 15| 33 0
4 46007124 | 1981 o/07 428 | 1081 0l92 572 999 696 | 14 56
8| 47] 9.07231.| (%) 90753 iog 0.92 464 | 9.99 6% | 13 52
121 481-9:07337 1 (ol 9.07 6431 Jo7| 0.923571 9.99 693 ] 12 48
16| 0] 907442 | (R 907761 | 05| 0.922490 9.99692| 1 44
27 20| 501 9.07 6543 s | 9.07 858 092142 9.99690 [ 10| 82 40
240 51049007653 | 1004 olo7 96 | 1081 092086 | 99989 | "o 36
281 621:9.07768 | "2 | o.08071 1 Jo0| 0.91929) 999 ¢687] 8 32
a2 o3| i9.07863 | .00 ] 908177 | Jorf 091823 9.99686) 7 28
36| 54].9.07968 ] 500 f 9.08283 | 7| 0.917T7) 9.9684] 6 24
27 400 550.9.08 072 4o, | 908389 | oo oorennk 9.9968] 5] 32 2
44l 56| 9.08176 | jou | 9.08495 | (| 0.91505] 9.99681] 4 16
48] 57 9.08280 | 55| 903600 | y52| 0.91400) 999680 3 12
62) 58 9.08383 | ooy 9.08705| 1021 0.91205 | 9.99678) 2 8
56§ 59)-9.08 486 | 303 | 9.08 810 | j091 0.91100] 999677 1 4
28 0] 6o 9.0858.|, 9.08 914 | - 091086 9.99675] o] 32 0
L.Cos. | a: | L. Cotg. {c.d.| L. Tang. L. Sin ’ m. s.
83°. 5t
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126 GEOGRAPHIC TABLES AND FORMULAS. [BULL. 214,
TaBLE 19.— Five-place logarithim's of circular functions, etc.—Continued.

o ’ 7°

m. s. ’ L. Sin d L. Tang. | ¢. d.| L. Cotg. L. Cos
=l ol vmm g [l ous ) an o @ g
08 692 : ) 9.99 6 56
8| 2| 908795 | 193] 9l09 123 1% | oig087m | 9.99 672] 8 52
12| 3| gosser | 1021 909227 | 1041 olo0 7| 9o en | &7 48
36| 4f 90899 | 192 olo9 330 | 1031 ol90 670 | 9l99 669 | 56 m
28 20| o) 909100 | o 1909484 | oo | T0.90B66 | 9.99 667 | 55| 8L 40
20| 6| 9.00202 ) 101 909587 | 108 | 090 463 | 999 606 | 54 36
a8l 7| 909504 %) 9096i0| 105 0.90360 | 9.99 664 ) 53 32
32 8| 9.09 405 101 9.09 742 103 0.90 258 | 9.99 663 ) 52 28
36| of 909506 100 | 90985 | 1031 0.90 155 | 9.99 661 | 51 2
Bl ok o] oo 1| S| ahcm| Bl i
) 1000 910150 | 1011 o509 850 | 9.99 656 | .48 12
ag| 12| 9.09807 | 1X0) 91 Jo1 1 0:89 8 199 656 | .
se| 18] 900007 | 10T 910252 [ 192 | ols9 7as | 9199 655 | ‘47 8
56| 14| 920006 | 0] 9103858 | 1911 osvear| 9w essf 6] 4
N BT E R L
) 91 o 0Ly 999648 | 43| 52
I 1] o10d| ] 510 oo | 200 | 080 34k | 9.9 6ar | & 18
. of 2 100 | & - 99 647
16| 19| o10500| 39| 930856 | 100 | 089344 ] 9i99 645 ] 41 4
Baln 0! s enee| | ool ssaen| ] ¥ 5
Sl B o109k | Bl oiiiee| % oEssisy 999 00| 38 32
s2| 23| 910803 B orase| 3| ossmae] 999638 37 28
36| 24| 90900 | 37| 911853 | 39| ossesr| 999 6s7| 36 24
20 40| 25| 9.11 087 9.11 452 0.88545] 9.99 6351 8| 50 20
a| 26| o1r1sa| 7| oniser| 39| ossado] 99963 ) 3 16
gl 27| omrasi| 3| onneas| 38| osssm| sovese) 3 12
se| 28| o.nxsm |, | ouray] 38| ossasg| 99z 22 8
56| 20| omvama| 37| omsss| 3B ossiss| o.mee) a1 4
e oiee o ieE]Eal e
.11 6 % 2 og| O - 99
8| s2f omvver| Sof o2138| 35| osrscz| 9996k 28 52
12| 33) oxsor| 5| 912235 | 7| osres| 999ee| o 48
6] aaf odrosz| 2 9282 9| o.57668| 999620 26 4
30 20| s 012047 | | 91242 o [ 087oR| 9.9 eis) 2| 2 40
2] 36) o212 | Bf 925 | M| osrams| ve9err) u 36
8] a7| 91223 | M| 912621 | g0 0.873719] 999615 | 23 32
2] 38| 912331 | 2| o2mr| 3| osrass| sgaz| 2 2
36| 30| 912425 1| 912813| 93| osrisT| s e2f 2 24
30 0 40| 92519 | o | 92909 o 0700 | 2.99610f 20 29 20
aa| o) ozez| B o13004| 3| 086996 | 9°99 608 19 16
48| a2) o276 | 341 913009 | 2 0.86 901 | 9:99 607} 18 12
52| a3 | 9a2799| B 913104 | 32| 086 806| 9:99 605 | 17 8
. 6] 4] 912802 | 33| 013280 | 2| ois6 7| 999 603) 16 4
[ 31 o) 45] 912985 o] 913384 o | 0.85616] 9.9 601§ 15§ 20 0
af 46 913078 | | o1347s| 33| 0:86522) 9.9 600 14 56
g a7} o31m | Bl oasm| 55| o.s6427f 9.9958) 13 52
12| 48] 013263 | 2| 967 | 9| 0.86333 | 9l99 b96 | 12 48
16| 10| 913355 | 92| 918761 | 93| 086239 | 9/99505) 11 44
31 20| 50| 913447 | o | 913854 | o | 086146 | 9.99 593 10 [ 28 40
a4 s1) 013530 | 1 o13oas| 91| o.ssose| 9e9Borf 9 36
8| 52| o360 | L onaou| 33| ossono| oloabsat 8 32
sof 53| o3z | 2 onaa| P3| os5see| 99958 7 28
86| 54| 9138i3| | onazer| 33| 08573 9.99586) 6 24
a1 a0 s5| 913904 | o[ 9140 o [0mcso| 99958af 5| 28 20
aa| 56| 913904 | 0| o14a12| 2| ois5ses| 9o9ss2) 4 16
ag| 57| 914085 | | 914504 | | oBrass| 9.99581] 3 12
se| 8| 91415 | F o1apor| 32| oiso403| 9i99579) 2 8
56| 59| 914266 | 0| 914688 | 33| 0.8532) 9i99577) 1 4
52 0| 60| 9.14 356 9.14 780 0.85220| 999555 of 28 o
L. Cos. d. | L. Cotg. | c.d. | L. Tang. } L. Sin. 4 m, 8

820 ’ 5"
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TanrLe 19.— ive-place logarithms of circular functions, etc.—Continued.

or 8°
m., 8. ! L. Sin. 4. | L.Tang. | c. d.| L. Cotg. L. Cos.
322 of o 91485 o 014780 | 0820} 0957560 28 0
4| 1| 9144e5) S| 9148721 0| 0.85128] 9.99574 } 59 56
8| 2| 91463 | go) 924963 | o1 085037 9.995712 58 52
12| 3] oaacad| o] 91508 | 1| 0.849a6) 9.9670| o7 48
16| 4] 9.14m4| ol 935145 11 0.848%5| 9.99 568 56 44
82 20| 5] ouas03| Nl o1sase| o | 08a7ea] o09566) 5] 27 a0
24| 6f 9.148m | oy 915827 0| 084678) 9.9 565 | B4f- 36
28] 7| 914980 | JF 915417 | V| 084583 9.99563] 53 32
g2 8] 915009 | ool 915508 o | 0.844921.9.99 561 | 52 28
3] 9] o15157| R3] 91550 | 0| 0.84402] 099669 51 24
82 40 10| 915205 | o ] 915688 0.84312| 9.99557] 50} 27 20
a| u) osass| R .9.15777 sg 0.84 223 ) 9.99 556 | 49 16
a8 12| 9164211 S5 9n5se7| 20| 08413n| 999554 ] 48 12
szl 18] 915508 | gl 9.15 956 89 0.84 044 | 9.99 552 ) 47 8
56| 14| 93559 | ] 9.6 046 gg 0.83 954 | 9.99 550 | 46 4
33 of ]| oess| o bi1613% 0.83865 | 9.99548f 5] 27 0
af 168 91570 | o7 9.16 224 891 0.83776 | 9.99 546 | 44 56
8l 17| osr | g7 916312 ) 0.83c88] 999545 43 52
2] 18] 91500 2T} 916401 | 59| 083509 9.995i3] 42 48
16| 19| 926030 | S8 016489 gg 0.83 511 | 9.99 541 | 41 44
8 201 20) 92616 | 91657 0.83423] 9.995391 40| 26 40
24| 21] 916208 | 2T 9.16 665 881 0.83335 1 9.99 5371 39 36
28] 22| 916280 | g0 ) 9.26 763 88} 0.83247) 9.99 535 | 38 32
s2] 23] 916374 | D21 9.16 841 81 0.83150 | 9.99 533 | 37 28
36| 24| 916460 | SO[ 9.16 928 gg 0.83 072 9.99 532 36 2
3 dof 25| 01664 | o] 917016 0.82984 ] 9.99530 ] 35] 26 20
al 2] 9166311 B0) 917103 871 0.82 507 | 9.99 528 34 16
48] 271 9.16 116 9.17190{ 871 o0.82810[ 9.99 526 | 33 12
62| 28] 0168010 | S| 917277 | 87| 0.82723| 9.99 524 | 32 8
56 ] 20| 9.16 886 gi’ 9.17 363 gg 0.82 637 | 9.99522] 31 4
3t 0] 80| 9.16 970 9.17. 450 | 0.82550] 9.99520}% 30] 26 o0
4] 3] 917055 | 5] 917636 | 86| 0.82 464 ) 9.99 518 ] 29 56
s| 32| 917139 |- & 917622 8| o0.8238( 9.99 57| 28 52
12 s3] 917223 841 917708 86| o.82292| 9.99 515§ 27 48
16| 34| 9.17 307 g: 9.17 794 gg 0.82206 | 9.99 513 26 44
s 20l 5| 0arso ) ) 917880 0.82120] 999511 ] 25| 25 40
o | 36| 9.17 474 917965 | &1 0820351 9.995 2 36
28| 37 917658 | 84| 918051 | 86| o.81 949| 9.99 507 | 23 32
32| 38) 917641 | 8] 9018136] 8| o.81 864 | 9.99 505 | 22 28
36| 30| 9.17 724 gg 9.18 221 gg 0.81779 | 9.99 503 | 21 2 |
30 d0] 40f 917 807] _ | 9.18 306 0.81 694 | 9.99501 [ 20] 25 20 |
a4 41| 917800 | 3B 918391 85| 0.8 609] 9.99499 | 19 16 |
48y 42] 917973 | 8] 018475 | 84} o.81 52| 9.99 497| 18 12
52 43] 918055 | 82| 918560 | 85| 0.81440) 9.99 495} 17 8
561 44] 918137} gg 9.18 644 g} 0.81 356 | 9.9 494 | 16 4
35 0] 45 918220 _ | 9.18 728 0.81 272 9.99492] 15f 25 0
4] 46) 9.18302] 2] 918812 84( 0.81188] 9.99 490 | 14 56
8| 47| 9.18383| 81| 018806 84| 0.81104] 9.99 488 ] 13 52
120 48] 918465 | 82| 918979 83| o0.81 021 9.99 486 | 12 48
16] 491 9.18 547 g} 9.19 063 gg 0.80 937 ] 9.99 484 | 11 44
35 20| 50 9.18 628 9.19 146 | 0.%0854 | 9.994s2] 10] 24 40
24 51 9.18709 | 81| 919229 | 83| 0.80771 ] 9.99480] 9 36
28F 52 918790 | 8L| 919312 83| 0.80688| 9.99478§ 8 32
32] 53] 918871 | 8} 99305 831 0.80605] 9.99476| 7 28
36| 4] 9.18 952 2} 9.19 478 gg 0.80 522{ 9.99474] 6 24
35 40 6550 9.19 033 9.19 561 | o.80439| 999472 5| 24 2
44| 56) 919113 | 80| 919643 | 82| 0.80357| 9.99470] 4 16
48] 57| 919193 | 80| 919725 | 82| 0.80275| 9.99468| 3 12
62| 58] 9.19273| 801 919807 | 82| 0.80193] 9.99 466 | 2 8
56 ] 59} 9.19 353 gg 9.19 889 §§ 0.80111] 9.99464] 1 4
36. o 60| 9.19433 9.19 971 0.80 029 | 9.99462| o] 2¢ o
L. Cos d. | L. Cotg. | c.d.| L. Tang. L. Sin ’ m. 8.
81° 5"
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TaBLE 19.— Five-place logarithms of circular functions, ete.—Continued.

Oh ' 90
m. s ]/ L.sin. |-d. | L. Tang. [¢.d. | L. Cotg. | L.Cos.- |. .
3 ol of onass| ) 91991 | o 080029 o.99462f 60 ) 20 o
4 1| o1oe3| S0} 92005 | 82| o079 947 | 9.99 460 59 56
gl il th Blasg i tnm) bR &)
16 4 on9mr| 9| e202e| S| 079703 | 999 454 56 4
36 20| sl om9m0| 4| 9208 o[ omen] swaw] sl s w0
ual 6| 92090 | To) 920459 | i) 07954 | 9.99450) 4| 36
B0 sl Saoe| ) 5506 | 8| 0rsml savdc| | o
36f ol 9.20 145 ;g 9.20 701 |, 391 0l79 209 9.99 444 | 51 24
3 40 10| 920228 | | 92072| g omeas| owaurlsof 2 2
4 11| 92030 I3 .20 82 | 5| 07138 | 0.99 440 | 49 16
48] 12| 9.20 380 9.2 0.79 058 | 9. ‘
A I AR I T B A B
14] 920 . ) 199 434 | 46
3 78 g 80 —_
37 of 15[ 92063 | 5| 920182 o) 07818 9992 5l 0
4f 16] 9200601 | 2| 921261 | Z7| 078739 9.99 420 | 4d 56 |
Sl szmst | gman) T omsee] v.oo s} 4 52
18] 920845 | IT] 021420 731 078580 9.99 425 | 42 ]
6] 9] 900 | T oarae| 73| 078501 | 999 4] 41 "
31 20|20 92000 | | oo | | 07| 99| sof 22 1
aaf o | 020 | IT| 921657 | 731 078343 | 9.99 419 | 39 36
a8f 22| oar1ss| TT) odn7ae | 9| o7s 264 ) 9.99 a1 | 38 32
HEELIRE IECIRIE LR
360 241 9.21 306 9.21 89: 178107 { 9. :
7 78
37 40| 25| 921882 | | 9zmon| o| o7so2) 999 dnf ss| 2 20
aal 26 ) oorans| TN 922009l T8I 0779511 999400} 34 16
ag| 27| o2us3a | Top ezzier| T3 omrerz)| 9.99407)] 33 12
gl % sat) R|iam) Bormlimmdal
56) 20| 9.216 122 81 o )
76 78
38 0| 30| 92t76 | | 922800 ] .| 0mmesof 9.99d00| B0 2 o
31| 920886 | o) 922438 | 7| 0.77562] 9.99 308 | 29 56
s| s2| o.zvoz| 0| 9xsic| 8| o77asa] 9.99 36| 28 52
LB LR |
16| 34| 9.22 06 22670 1| 0.7 ) ; ’
kol 77 :
38 20| 35| 922187 | o, | 92277 | .| 072 | 909300 | 25| 21 40
ar| 36| o222 TH| ogzsu| TN omrize| easss| 2] T o8
o8| s7| 922286 | 2| 922901 | Fii 077 099) 9.99 385 | 23 32
Sl ool S5 | 55%i| | Siteiw| | a|
36| 39| 9.22 435 ) ) )
74 76
38 40| 40| 9.22509| . | 9210| .| 076s0] 999879 | 20| 21 20
aa| ar| gzzo83 | T4l 93205 | 75| 076794 9i99377] 19 16
as| a2 | 022657 | Ti| 923283 | 1| 07677 ) 999375 ) 18 12
Bl anas| My eBES B ofacw| seam| | 4
5| aa| 022805 Ti] o ) 199 37
b = 73 76
30 of o) 9228w o, ) 9me0l Lol 0760 s09ses| ] 2 o
IR
g| 7] 9235 0% ) B o076 199 3
E| E|GRE) B AEE) B GRE| B E &
1] 49| 9.23 17 ) ) 199 :
73 7 A
89 20| 60| 928284 5| 92 87| o076 13| 999 57] 10|20 40
ot 51| 92337 T3] 93 9ez| 0| 07603 | 9.9938] 9 36
| 52| 92330 | T| o2aosr| Il 075 963) 9993 8 32
Sl ] nsE| Bl o5t =l onai]| SN ¢ . &
36| 54| 9:23535 | : R )
72 " .
30 40| 55| 923607 | | 924061 o[ 09l 009346 | 5| 20 20
aa| 56| 923679 | To) 92433 | I8 07p065) 9.993ua| 4 16
ag| 57| 92372 | FB| 924410 3| 075690 | 9.99342] 3 12
AR I R ]
56| 59 923895 72 o T 7 ;
72 . 74 g 3 )
40 0| 60| 9.23 967 920632 | 0.75368| 9.9933%] 0] 20 0
L. Cos. ’d. L. Cotg. | c.d. ! L. Tang. ' L. Sin. | / lm. s
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TaBLE 19.— Five-place logarithms of circular functions, etc.—Continued.

129

oh 100
m. s ’ L. 8in a L. Tang. |c. d.| L. Cotg L. Cos. | d.
0 of of 9.238 967 9.24 632 | |- 0.75 368 | 9.99 335 60f 20 o
4y 1) 924039 72).9.24706] 74 0.75294) 999333 | 2] 59 56
sl 2] 924110 7| 9.2¢4779| 78| 0.75221) 999331 | 2] 58 52
12] o] 924181 | 7| 9.24838] 74| 0.75147) 999328 | 3] 57 48
160 4] 9.24253| 72] 9.24 926 ;ei 0.75 074 | 9.99 826 é 56 44
0 2] 5] 9.24 32 71 9.25 000 * 7075 000 | 9.99 324 | . 65| 19 40
o). 6] 92485 | | 925073 73| 0.74927| 9993221 2| 54 36
2860 7] 9.24466 | 71| 7.26146{ 73| 0.74 854§ 9.99319| 3] 53 32
321 s| o2453 70)] 9.256219( 78| 0.74781| 9993817 2| 52 28
36 9| 9.24607| 71] 9.25 292 ;g 0.74 708 | 9.99 315 g 51 24
40 40} 10 9.24 677 70 9.25 365 0.74 635 | 9.99 313 501 19 20
44| 1f 924748 71| 925437 72| 0.74563| 9.99310| 3| 49 16
48] 12| 9.24818| 70| 9.25510| 73| 0.74490 ] 9.99308 | 2] 48 12
521 13| 9.24888 | 70| 9.25582 72| 0.74418) 9.99306 [ 2| 47 8
564 141 9.24 958, 70| 9.2 65 zg 0.74 345 ] 9.99804 | 2] 46 It
i ol wlomoms| | vmm| Pl omzn| swsr| S| w1 0
4| 16| 9.25008| 70] 9256799 72| 0.74201] 9.99299 | 2| 44 56
§) 171 9.25168| 70) 9.25871 | 72| 0.74129| 9.99297 | 2| 43 52
120 18] 9252371 69| 9.25 943 | 72 0.74057 )] 9.99 204 | 3] 42 48
161 19] 9.25 307 (758 9.26 015 ;% 0.73 985 | 9.99 292 g 41 44
41 2] 20} 9.25 876 | - 9.26 086 0.73 914 | 9.99 290 40 18 40
4l 2] 9.25445 | 69| 9.26158| 72| 0.73842] 9.99 288 2] 39 36
8 221 925514 69) 9.26229) 7L 0.73771| 9.99285| 3] 38 32
321 23] 9.95683 | 69| 9.26301 | 72| 0.73699| 9.99 283 | 2| 87 28
36| 24 9.25 652 gg 9.26 372 ?} 0.73628] 9.99281| 2] 36 24
41 40| 25] 9.25 721 9.26443 | | 0.73557| 9.99 278 8 351 18 20
4] 26| 9.25790 | 69| 9.26514( 71| 0.73 486 | 9.99 276 | 2| 84 16
a8 ] 27[ 9.2588 | 68| 9.26 71| 0.73 4150 9.99274 | 2| 33 12 -
521 281 9.256927| 69) 9.26655| 70| 0.73345] 9.99 271 | 3] 32 8
56| 291 9.25 995 gg 9.26 726 ;11 0.73274 | 9.99269 | 2] 81 4
42 0] 30] 9.26 063 9.26 797 0.73 203 | 9.99 267 HED 18 0
af 1] 9.26131| e8] 9.26 87| 70| 0.73133)] 999264 | 3] 29 56
< 8] 32 926199 68 92697 | 70| 0.73063] 9.9922| 2] 28 52
12 33| 9.26267 (. 68] 9.27008| 71| 0.72992) 9.99 260 | 2] 27 48
16 ) 34].9.26 835" gng 9,27 078 zg 0.72922] 9.99257| 3| 26 44
42 201 35| 9.26 403 9.27 148 | | 0.72852 | 9.99 25 2 251 17 40
24] 36 926470 67] 9.272181 70| 0.72782| 9.99252 | 3] 24 36
28] 37] 9.26638| 68) 9.27288| 70| 0.72712] 999250 | 21 23 32
320 381 9.26605! 67| 9.27357!1 69| 0.72643] 9.99 243 | 21V 22 28
36 ] 89 9.26 672 g; 9,27 427 78 0.72573] 9.99215| 3] 21 24
42 40| 40 ] 9.26 739 9.27 496 897 504 | 9.99 243 107 2
44| 41] 926806 | o67) 9.27566| 70! 0.72434| 9.99241 | 2| 19 16
48] 42] 926873 | 67 9.27635| 69| 072365} 9.99 238 | 3] 18 12
521 43| 9.26 940 57 9.27704 | 69| 0.72206] 9.99236 | 2| 17 8
56 | 44| 9.27 007 gg 9.27 773 gg 0.72227] 9.99 233 3| 16 4
i 2
43 o) 45| 9.27 078 9,27 842 0.72 158 | 9.99 231 156] 17 0
4] 46) 9.27140| 671 9.27911| 69 0.72-089 | 9.99 220! 2] 14 56
sl 47| 9.27206 6] 9.27980] 69| 0.72020| 9.99226 | 3] 13 52
12] 48] 92723 | 67] 9.28049| 69| 0.71 951§ 9.99 224 | 2| 12 48
16) 491 9.27 339 ?g 9.28 117 23 0.710883] 9.99 221 3§ 11 44
— 5 5 2
43 20| 50| 9.27 405 | o.25 186 0.71 814 | 9.99 219 10| 16 40
o0 51 9.27471| 66 ) 9.28254 | 68| 0.70 746 9.99217| 2| 9 36
o8 ) 52] 927537 66 9.28323| 69| 0.70677( 9.99214| 3] 8 32
2] 53] 9.27602| 65 9.28391| 68| 0.71°609§ 9.99212| 2| 7 28
36| 54] 9.27 668 gg 9.28 459 qg 0.7L 541 [ 9.99209 | 3] 6 24
43 40| 551 9.27 734 9.28 521 %170 71 473 | 9.99 207 275 % 20
a4 ]| 56 ] 9.27799| 654 9.285% | 68| 0.71 405 | 9.99 204 | 3] 4 16
48] 57| 9.278064 | 65| 9.28662| 67| 0.70338) 9.99202| 2] 3 12
52| 58| 9.27930| 66| 9.28730| 63| 0.71270] 9.99200| 2| 2 8
56 | 59 9.27 995 Gg 9,28 798 gg 0.71 202 | 9.99 197 3 1 4
44 0] 60 ] 9.28 060 6 9.28 865 0.71 185 | 9.99 195 o] 16 0
L. Cos. d. L. Cotg. | ¢.d.| L. Tang. | L. Sin. |[d.] / m, s.
79° 5n
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TasLE 19.— Five-place logarithms of circular functions, etc.—Continued.

o* 11°
m s}’ L. Sin. d. | L. Tang. | c.d.| L.Cotg. | L.Cos. |d.
4 0] O] 9.28060 9.28 865 ] 071135 9.99 195 60] 16 0
4| 1] 9.281 65] 9.289331 68| 0.71067 | 9.99192( 3| 59 56
8| 2] 928190 65] 9.29000| 67! 0.71000] 99919 | 2] 58 52
12) 3] 9.28254 | 64) 9.20067) 67| 0.70 933 ) 9.99 187 | 3] 57 48
16f 4] 928319 gg 9.29 134 g:/] 0.70 866 | 9.99 185 | 2| 56 44
44 20] 5]-9.28 384 9.29 201 om0 | sz | ° 551 15 40
24] 6] 9.28448 ) 64| 9.20268| 67| 0.70732] 9.99180 | 2| 54 36
281 7| 9.28512| 64 9.20335 | 671 0.70 665 9.99177 | 3| 53 32
32| 8] 9.28577! 65 9.29402; 67| 070598 | 9.99175 | 2] 52 28
361 9| 9.28 641 si 9.29 468 8473 0.70 532 ] 9.99172 | 3] 51 24
w0 0|osws| | o0 07046 | o] 2|50 15 20
44 )] 11| 928769 64 9.20601( 66| 0.70399 | 9.99 167 | 3| 49 16
48 ) 12] 9.28833 ) "64] 9.20668 | 67 ) 0.70332) 9.99165 | 2] 48 12
52| 13| 9.28896| 63 9.20734 | 66| 0.70 266 [ 9.99162 | 3] 47 8
56 ] 14| 9.28 960 g4 9.29 800 |. gg 0.70 200 ] 9.99160 | 2] 46 4
4 - = i
6 o] 15] 9.29 024 . 9.29 866 0 0.70 1341 9.99 157 8 451 15 0
4] 16 9.29087| 631 9.20932| 66| 0.70 068) 9.99155 | 2] 44 56
81 17] 929150 | 63] 929998 | 661 0.70 002§ 9.99 152 | 3] 43 52
12] 18] 9.29214| 64 9.30064| 66| 0.69936] 9.99 150 | 2] 42 48
6] 197 9.290277 | 63] 9.30 130 gg 0.69870 | 9.99147 | 3| 41 44
45 20] 20] 9.29 340 68 9.30 195 0.69 805 | 9.99 145 2 40] 14 40
241 21 920403 | 63] 9.30261) 66 0.69739] 9.99 142 | 3} 39 36
28 ) 22f 9.20466 | 63 9.30326( 65| 069674} 9.99140 ] 2] 38 .32
32| 23] 929529 63] 9.30391( 65| 0.69609) 9.99137 | 3| 37 28
36| 24| 9.29 591 g% 9.30 457 gg 0.69 543 | 9.99 135 é 36 24
45 0] 26| 9.29654 | - 9.80 522 0.69 478 | 9.99 132 35] 14 20
44] 261 9.29716) 621 9.30587] 65! 0.69413] 9.99130 | 2] 34 16
a8 27 9.20779 63 9.30652] 65 0.69348}) 9.99127( 3| 33 12
62| 28) 9.29841| 62| 930717 65| 0.69283] 9.99124 | 3| 32 8
56 | 29| 9.29 903 g% 9.30 782 gi» 0.69218| 9.99122 | 2| 31 4
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240 511943635 | 44] 9.45319| 48| 0.54 681 9.98317| 3] 9 36
281520943680 | 45| 9.45367 | 48| 0.54633] 9.98313] 4| 8 32
321 5309.43 724 | 44] 9.45415| 48] 0.54568 | 9.98309| 4| 7. 28
36 | 54]9.43 769 32 9.45463 | 48| 0.54537] 9.98306 | 3] G 24
r 48 = 4
3 40| 55]9.43 813 | 9.45511 |0 0.54 489 1 9.98 302 51566 20
441 56 19.43 857 | 44 ] 9.45569 | 48| 0.54441] 998299 3| 4l - 16
481 5719.43901 | 44| 9.45606 | 47| 0.54394] 9.98295 | a| 3 12
521 5819.43046 | 45| 9.45654 | 48| 0.54 346 9.98201 | 4 2 8
56 | 59)9.43 990 ﬁ 9.457021 48| 0.54 298| 9.98288 | 3] 1 4
4 = 48 |— -
4 0] 60 9.44 034 9.45 750 0od250| v.9828¢| “| o) o
L.Cos. | d. ] L.Cotg. |c.d.| L. Tang. | L.sin. [d.{ ’ Jm. s

74° 4h
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TaBLE 19.—Pive-place logarithms of circular functions, etc.—Continued.

135

1" 16°
m, S. ! L. Sin. d. | L. Tang. |c. d.| L. Cotg. L. Cos. d.
4 0] 0] 9.44034 9.45 750 05420 998284 1 60| 56 0
4] 1) 944078 44) 9045797 | 47| 0.54203| 9.98281| 3| 59 56
8| 2] 944122 44] 945845 | 48| 0.64 155 ) 9.98 277 | 4| 68 52
1201 3| 944166 | 44] 9.45892| 47| 0.541708) 9.98273| 41 &7 48
16 4| 9.44 210 3% 9.45 940 3? 0.54 060 | 9.98 270 3 56 44
4 20| 5] 9.44 253 9,45 987 0.54 013 | 9:98 266 55| 656 40
24| 6 940207 4] 946035 | 48| 0.53965] 9.98262 | 4| 54 36
280 7] 944 341] 4] 946082 | 47| 0.53918] 9.98 259 3| 53 32
320 8] 944385 441 046130 48 0.53870] 9.98 255 | 41 52 28
36] 9] 9.44 428 ﬁ 9.46 177 3; 0.53 823 | 9.98 251 g 51 24
4 40] 10| 9.44 472 9.46 224 0.53 776°| 9.98 248 50| 55 20
a4 | 11 ) 944516 4] 946271 | 47| 0.63729] 9.98 244 | 4] 49 16
48| 12| 944659 | 43] 9.46319| 48| 0.53681] 9.98240| 4| 48 12
52 13| 9.44602| 43) 046366 | 47| 0.53634]| 9.98 237 | 3| 47 8
56 | 14| 9.44 646 3% 9.46 413 i; 0.53 587 | 9.98 233 i 46 4
5 0] 15| 9.44 689 9.46 460 _| 0.53 540 | 9.98 229 5] 55 0
4| 16] 94a733| 44) 9.46507| 47| 0.53493] 9.98226 | 3| 44 56
s| 17} 9.da776] 48] 946554 | 47| 0.53446| 998222 | 4| 43 52
12) 18] 9.44819] 43) 946601 | 47| 0.53399] 9.98 218 ] 4] 42 48
16 19| 9.44 862 32 9.46 648 ;4(7) 0.53 352 | 9.98 215 2‘ 41 44
5 20] 20 9.44 905 9.46 694 0.53 306 | 9.98 211 40| 54 40
o4 | 20 ] 944048 | 43) 946741 | 47| 0.53250] 9.98207 | 4] 39 36
o8 | 221 9.44992| 44 9.46788.| 47| 0.53212] 9.98204 | 3] 38 32
32] 23] 9.456035| 48] 946835 | 47| 0.53165] 9.9320 | 4] 37 28
36| 241 9.45 077 ‘g 9.46 $81 1(75 0.53 119 | 9.98 196 i 36 24
5 401 25| 9.45 120 9,46 928 0.53072{ 9981927 | 35] 54 20
a4 | 26] 9.45163| 43) 946975 | 47| 0.53025] 9.98189| 3| 34 16
a8 ¥ 27] 9.45206 ! 431 947021 46| 0.52979) 9.98185 | 4] 3 12
52| 28] 9.45249 | 48] ola7068| 47| 0.52932) 908181 | 4] 32 8
56| 20| 9045 292 33 9.47 114 ig 0.52 886 | 9.98 177 g 31 4
.6 0] 30] 9.45 334 1 9.47 160 0.52 840 | 9.98 174 30 54 0
af 1| 945877 | 48] 947207 | 47| 0.52793) 998170 | 4| 29 56
8| 32| 945419 | 42| 9.47253| 46| 0.52747] 9.98 66 | 4| 28 52
12| 3] 9.45462| 93] 9.47299| 46| o.52701 ) 9,98 162 | 4V 27 48
16 | 341 9.45 504 ﬁ 9.47 346 33 0.52 654 | 9.98 159 ;”; 26 44
; ] .
6 20f 35| 9.45 547 9.47 392 | 0.52 608 9.98 155 2] 53 40
24| 36| 9.456689 | 42| 0,47 438| 46| 0.52562]| 9.98151 | 4| 24 36
28| 37| 9.45632| 43| 947484 | 46| 0.52516] 9.98147 | 4| 2 32
32| 28] o.45674 | 42] ola7 30| 46| 0.52470 | 9.98144| 3] 22 28
36| 39] 9.45 716 Zg 9.47 576 :g 0.52 424 | 9.98 140 ﬁ 21 24
6 40] 40| 9.45 758 9.47 622 0.52878| 9.98136 | | 20] 53 20
441 41] 9.45801 | 930 9.47668| 46| 0.52332| 9.98 132 19 16
48] 42| 945843 | 42f 947 714| 46| 052286 | 9.98129 | 3 18 12
52| 43) 9.45885 | 42| 9.47760 | 46| 0.52 240 | 9.98 125 1 17 8
56| 44| 9.45 927 g 9.47 806 32 0.62194] 9.98121 | | 16 4
7 0] 45| 9.45 969 9.47 852 0.52148] 9.98117| | 15F 63 0
4] 46| 946011 | 42§ 947897 | 46| 0.52103] 9.98 113 3| 1 56
8] 47| 9.46 053 | 42] 9.47 943 | 46| 0.52 057 | 9.98 110 | B 52
121 48] 9.46095 | 42| 9.47 989 | 46| 0.52011) 9.98106 ;| 12 48
16 ] 49§ 9.46 136 3% 9.48 035 32 0.61 965 { 9.98 102 il I
7 201 50 ] 9.46 178 9.48 080 0.51920 | 9.98 0081 ,| 10} 52 40
241 51| 9.46220 | 42] 9.48126 | 46! 0.51 §74 | 9.98 094 4] @ 36
28] 52] 9.46262 | 42] 9058171 | 45| 0.51 829 9.98 0%0 3l 8 32
320 63] 946303 | 41) 9.48217( 46} 0.61783| 9.98 087 ;| 7 28
36| 54| 9.46 345 ﬁ 9,48 262 32 0.61738] 9.98083| 4| 6 2
7 40] 56] 9.46 386 1 9.48 307 | 0.51693] 998079t .| 5] 62 20
4] 56 9.46428 | 42) 948353 | 46| 051647 9.98075| S| 4 16
48] 57| 9.46469 | 41| 9.48398 | 45| 0.51 602 ] 9.98 071 4l 3 12
52| 58| 9.46 511 | 42} 9.48.443| 45| 0.51 557 ] 9.98 067 il 2 8
56§ 59 ) 9.46 552 ﬁ 9.48 489 32 0.51511| 9.98063 | 5f 1 'l
8 0] 60 9.46 594 9.48 534 0.51°466 | 9.98 060 o] 2 o
) L.Cos. | a. | L.Cotg. |'c.d.| L. Tang | L.Sin, [a.| + [m. s
73° 4+
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GEOGRAPHIO TABLES AND Fe).R.MULAS. [BULL. 214.
TanLe 19.—Five-pldce logarithms of circular functions, etc.—Continued.
1]\ 170
m, s. 4 L. Sin. d. | L. Tang. | c. d.| L. Cotg. L. Cos. da.
8 o] o] 9.465% 9.48 534 0.51 466 | 9.98 060 6| 52 o
4] 1) 946635 | 4] 9.48579| 45| o.51421) 9.908056 | 4] 59 56
s| 2] 946676 | 41] 9.48 624 | 45| o0.50376 ) 9.98052| 4] 58 52
12 3) 946717 | 41] 948669 | 45| 0.51331) 9.98048 | 41 57 48
6] ..4] 9.46 758 3& 9.48 714 32 0.51 286 | 9.98 044 i 56 44
8°20] 5] 9.46 800 9.48 759 0.51 241 | 9.98 040 551 51 40
24| 6] 9.46841| 41] 9.48804 | 457 0.51196) 9.93036 | 4] 54 36
28| 7] 9.468%2 | 41] 9.48849| 45| o115 9.98032 [ 4] 53 32
32| 8| 946923 ( 41| 948804 | 45| o.51106 ] 9.98029( 3| 52 28
36 9| 9.46 964 311 9.48 939 i::’, 0.51 061 | 9.98 025 i 51 24
g 40 10| 9.47 0053 | . 9,48 984 0.51 016 | 9.98 021 50 | 51 20
d4 | 11 ] 947045 | 40] 949020 ( 45| 0.50971 | 9.98017 | 4] 49. 16
48] 12] 947086 | 41] 9.490731 44} 050927] 998013 4] 48 12
52 13 ) 947127 | 41] od9 118 45| o050 8s2] 9.98009 | 4| 47 8
56 | 14| 9.47 168 ﬂ 9.49 163 32 0.50 837 | 9.98 005 i 46 4
9 0] 15| 9.47 200 9.49 207 0.50 793 § 9.98 001 451 51 0
4] 16] 947249 0] 9.49252| 45| 0.50 748 ) 9.97 997 | 4] 44 56
8| 174 947200 | 41| 9.49206 | 44| 050704 ] 9.97993 | 4| 43 52
12| 18] 9.47330| 40| 9.49341| 46| 0.50 659 | 9.97 980 | 4] 42 48
16] 19] 9.47 371 ‘% | 9.49 385 | 3; 0.50 615 § 9.97 956 2 a1 44
9 20f 20| 9.47 411 9.49 430 0.50 570 § 9.97 982 40| 50 40
24| 21| 9.47452 | 41] 9.49474 | 44| 0505264 9.97978| 4] 39 36
28 ) 22 9.47492| 403 9.49519] 45| 0.50481] 9.97974 ] 4} 38 32
32 23}:9.47533 | 4L} 9495631 44| 0.50437.f 9.97 970 | 4} 37 28
36 |- 24] 9.47 573 38 9.49 607 ;;ﬁ 0.50 393 § 9.97 966 : 36 24
9 40). 25| 9.47 613 9.49 652 0.50 348 | 9.97 962 35| 50 20
44 ] 26 9.476p4| 41} 949696 44! 0.50301f 9.97 958 | 4| 34 16
48] 27| 947694 0] 949740 44) 050260 9.97 954 | 4] 33 12
62F 28| 9.47 734 | 40{ 949784 | 44| o0.50 216 9.97950 | 4| 32 8
56 ) 29| 9.47 774 38 9.49 828 3} 0.50 172 | 9.97 946 3 31 4
10 0) 30] 9.47 814 9.49 872 0.50 128 | 9.97 942 30) 50 o
4] 31| 9.47 84| 40| 949916 44| 0.50084 | 9.97 938 | 4] 29 56
8] 32| 9.47804 | 40| 949960 | 44| 0.50040| 9.9793¢4| 4| 28 52
12| 33| 9.47934| 40] 9.50 004 | 44| 0.49 996 | 9.97930 | 4| 27 48
16| 34| 9.47 974 33 9.50 048 ﬁ 0.49 952 | 9.97 926 3 26 44
10 20| 35] 9.48 014 9.50 092 0.49 908 | 9.97 922 25| 49 40
24| 36| 9.48054 | 40} 950136 | 44| 0.49864 ) 9.97918| 4] 24 36
28| 37| 9.48004 | 40§ 950180 [ 44| 0.4982 | 9.97 914 4] 23 32 | -
32 38| 9.48133] 39F 950223 ! 43| 0.49777) 9.97910| 4] 22 28
36) 39| 9.48173 38. 9.50 267 ji 0.49 733 | 9.97 906 i 21 24
10 40] 40| 9.48 213 9.50 311 0.49689 | 9.97902| |20 49 20
44| 41| 9.48252 | 39| 950385 | 44| 0.49645] 9.97 898 | 4| 19 16
48] 42] 9.48202| 40] 9.50398 | 43| 0.40602) 9.97 8% | 4] 18 12
52| 48] 9.48332 | 40 9.50442 | 44| o0.49563| 9.97890; 4] 17 8
56 ) 441 9.48 371 zg 9.50 485 ﬁ 0.49 515 | 9.97 8% i 16 4
1 o) 45| 9.48 411 9.50 529 0.49 471 | 9.97 882 15 49 0
4] 46 9.48450| 391 9.50572| 44| 0.49428] 9.97878 | 4} 14 - b6
8| 47| 9.48490 | 40] 9.50616| 44| 0.49334¢) 997874 4] 13 52
12| 48| 9.48520 | 39) 9.50659 | 43| 0.49 3410 9.97870| 4§ 12 48
. 16| 49 9.48 568 gg 9.50 703 3;; 0.49 297 | 9.97 866 g 11 44
11 20] 60 ] 9.48 607 9.50 746 " 70.49 254 | 9.97.861 10| 48 40
24 ] 51) 9.48647| 40] 950780 | 43| o.49211) 997857 | 4] 9 36
281 52] 9.48 686 | 39) 950833 | 44 0.49167] 9.97853 | 4} 8 32
32| 53] 9487251 39| 95087 | 43| 0.4912¢4] 9.97849 | 4| 7 28
36| 54| 9.48 764 gg 9.50 919 g 0.49 081 | 9.97 845 i 6 24
11 40 55| 9.48 803 9.50 962 0.49 038 | 9.97 841 5] 48 2
44 ) 561 9.48842 | 391 951005| 43| 0.48995) 9.97837 | 4| 4 16
48] 57] 9.48881 | 39 9.51048| 43} 0.48952) 997832 | 4] 3 12
52 58] 9.48920| 39) 951002 | 44| 0.48908] 9.97829 | 4| 2 8
56 | 59 ] 9.48 959 gg 9.51 133 ‘;3 0.48865] 9.978% | 4| 1 4
12 0| 60| 9.48 908 9.51 178 oassz| swean| ol ® o
L. Cos, -| 4d. L. Cotg. | e¢.d. | L. Tang L. Sin. | d. /lm, s
720 411



GANNETT.]

TaBLE 19.— Five-place logarithms of circular functions, etc.—Continued.
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GEOGRAPHIC TABLES AND FORMUILAS.

137

1n 18°
m. s, ’ L. Sin d. | L. Tang. | c.d. | L. Cotg. L. Cos. d.
12 o) of oasoos| 4| osr1s| | odssee| sorsn| ,|eo] 48 o
4l 1| o003 S osem| 3| oasTro| oorar)| 3] % 56
Sl o2 gaoom | G0 ostase| 45| odssc| gorsiz| 3 58 52
2| 3| ooms| 3| osrsos| 43| o4sooi| 997 e8| g 57 48
16| af vao1s3| 55| 051319 3| osesi| 9.97s0a| 5| 56 44
12720 bf 949192 | | 95180 45| 0486os| 9.97800| (N 5| 47 10
a| o] o402 | S| o543 | 3| 048 o | 07706 | 4 ot 36
8| 7| 99200 5] obrazs| 3| odss2| oor7e| 3| 32
2] 8| o008 30| osroe0| 42| 048480 997788 | 4| 52 28
36| o) 9.49847| 33| 95156063 | 3| 048437 997 7sa | 3| 51 24
12 40| 10| 90988 | o[ 951 606| .| 08| sy ,|H0| 7
ai| 11| oa9a2e | N o1 6as| 42| olas3e2| 9.97775 | 4| 49 16
ag| 12| odogi2| B3| osreen| 3| oasz00| 997771 | §| 48 12
ml g edeso0 | St osiml G o as oo | 9.7 767 | 4| 47 8
56 ) 14 9,49 5% | | . 0.48 224 | 9.97 763 6 4
33 43 4
13 0| 15| 0w nr | g | 961 819| L f oasusi| 997w | 4l | 47 o
4| 16| o905 | 35) osrsel| 55| oas 39| 9977 | S| 44 56
s| 17p oo e | ) o508 31 oasoor| vor7so| 4| 43 52
12| s suareom | Sp oo1e | | odsond | werads| g a2 =
w6l 19) 949730 ! ¥: 0.48 012 | *9.97 742 il 4
: 38 43 4
13 20y 20| 949768 ! Lol 962011 o[ 0azoeol 997 7as| 40| 46 40
2l 2| oavsos| 3BF olszory| 21 oarepr) gor | 2] 39 30
| 22| vaysi) ) omns| 21 oarss| sermg| J| 3 3
sa| 23| ougsse’| ) oosest| 45| odrsss| oerms| f| & 28
360 24| 9.49 920 gg 9.52200 | 45| o47800| 997721 1) 36 24
13 40| 25| 9avms| | o622 | oamms| v ar| || a2
il o) oavees| 33N osaos| 21 oarmc| oorms| p| 16
ag f 270 000z | 3| eszaa) i2) oaren| avrvos| S 8 12
52) 28§ 950 072 | 58] 952 368 0.47 632 | 9.97 704 32 8
so| 20| 95010 334 osedi0| 2} 04700 | 997700 4] 31 4
1w ool o os01as| o | 9.5242] | 0.47sas| 99706 | [ B0 46 o
B[R Bliak) 8 e el B "
2| 9.50 2 : 52 5 21 0. 97 687
12| 83 os0261| ] 95057 2| 0474z | 997 6s3| 4] 27 48
6| su] os0208| 2] ob2c20| 2| oar3s0| gorere | B] 44
ol sl 05080 g [ 95261 4| o] ooren| [ 25| 45 40
20| 36| oo | 33| obero3| 2| oaroor| 9ren| 1| 2 36
. as|ar| osodin| 37| osozab| 2| 047255 | 997666 | 5] 28 32
g2 38| 9coddo| /) oserer| 2| oara3| goreez| i 2 28
30 ao| o04ss | 37| onzse| 2| aarim| owe| S| & 24
14 400 osomsl o | Tosesn| | oa71s0] 007 es| |20 5w
aa| g oososel Sy ooszoizy 421 oazoss| 907 eig; 4 19 16
ag| 42| osonos | 3L oboosy) 41| oz oar| 9oz a5 | 4] 18 12
sz} sl ols063s | 371 052995 |- 0.47 005 | 9.97 640 17 8
56| auf oo o3| S| omaor| 47| oas 963y 9.97636 | 1§ 16 1,
15 0| 5| 9s070| | 9308 | | 0dcee| oore| ,|1[ 45 o
il ol ssomr | Sf s GH) odoss0) e.07as) o 14 %
47| 9.50 784 9.53 16 0.46 839 | 9.97 623 : 2
12] a8 ocosa | 3T ossoee| A1) oac7es| 9lorerg| 4] 12 48
16) o 950858 | 311932 | 421 oucse| owres| ] 11 ™
15 20| 50| 9508% | o, | 95328 L, oa Bl oo a0| 0]« a0
af o) osvem| T omsser G 0.4 asf ooae| G| of .
52| 9.50 970 .53 36 0.46 632 § 997 602 32
2| 53| 951007 | 3T} 053409 | 4| odesor| 997597 | S| 7 28
36| 50| o5r0a| 391 953450 | 41| 046550 | 997503 | 4| 6 24
15 | o5 o5100| 4| 9.534s2| | 04c508) vor ey | | B 4t 20
ad| 56| osrmz| S| osaoas| 41| o4cae7| 9oz st B 4 16
ag | s7f osase | S| wssna| 4t| odcaz| olorsso| 4| s 12
52] 58] 9.51 191 | 953 615 0.46 385 | 997 576 2 8
56| oo osr2ar| S esaese| 4| ode3u| swsm| B 1 4
16 o 60| 9.51 264 9.53 697 0.46 303 | 9.97 567 o 4 o
L. Cos. d. L. Cotg. | c.d. | L. Tang. | IL.Sin. | d. 4 m. s.
710 411
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-GEOGRAPHIC TABLES AND. FORMULAS.

[BULL. 214,

TaBLE 19.—Five-place logarithms of circular functions, etc.—Continued.

L 19°
m. S. ! L. Sin d. | L. Tang. [c.d. | L. Cotg. L. Cos. | 4.
16 o of os126a| o | 953697 | | o6303) gorser| |eof a4 o
a 1| osidon| 37| o537 4| oac2ea| oorscz| Al 5o 56
HRE R R HE
a| 9.6t 4n 9.53 861 ) )
36 a 5
16 20| 5| 951447 | o | 958902 | .| od6098| 097585 | | 5| 43 40
o 6| 9514 9.53 943 0.46 057 | 997 501 54 36
s 7| oorooo| 35| oissoss| 41| o456 ) 907536 | 5| 53 32
i) o] wiiss| X BRaw| ©| | swoes| &l e A
361 91 9.56159 9.54 065 . .
36 4 5
16 40| 10| 961629 | o | 054106 . | 045894 | 09753 | ,[ 0| 48 20
aq | 1) osrees| 37| esaar| 41| o583 | oo7sig| 4] 49 1
ag| 12f obr7oz| 35| oisansr| 40| o453 907 o15| F| 48 12
AN IR AR AR L |
: a7 |2 10 |_© : 5
17 of 15| 9or8i| o f 054809| . | osseo| oorsorl | G| 43 0
4] 16| 951 847 9.54 350 0.45 650 | 9l97 407 | 4] 44 56
g| 17| osrsss| 35| aseso0| 401 o510 eloras| S 43 52
i) Sl st B SHE | o) awme| Sva| 4 @[ @
6] 9 9 54 471 ) .
36 a 5]
7 o) 20| 951991 g f oseniz| .| odass| oorar| ,|40) 22 a0
aal o] os2 027 | 32| obasez| 401 045443 olorams | 2| 39 36
Bl Bl aBos| of SheR| o| oBsw| S| ¢ w] B
a6 | 20| os215 | | oseera| 4| o5z eloract| | 36 2
7ol Bl o] g esena| | osmme| oorar| | w) 2 2
s 26| 952207 30| olsavha| 0| 045246 | oloras3| 2] 34 16
ag| 27| obe2az| B2) osavos| 20| 0dp206) 097 ass| G| 33 12
AEIE R L I IR IR
56 ) %) obagn| 9| o451 o B
18 01 30| 952830 | 4| 054915 4| 045085 | 007435 | ([ s0f a2 0
a|-31| 95238 | 52| 954955 | 40| 04505 ] 07430 B 20 56
of B SBhe| . B| S¥e| o) Caw) Suet| o) B
16| 34f os2an2| 30| ossors| 20| oasos| oorair| 2] 2 P
18 20| 85| 952527 | g | 055115 | 4| 044885 | ooraz| ,| B[ 41 40
" 2a| 36| os2se3| 32| oms1ss| 40| oaasas| ooz aos| | 24 86
28| 87| o526 | 32| o519 | 40| oaasosf oio7aos| B 28 32
HELR B RGBT HEE
: 36 | O d0 | : 4
18 40| 40| 952705 | g [ 955815 | 4| 044685) 907 so| | 20] 41 20
Cad| a ) os2rao g2 9sases| 4d| 0aacap ] 99738 | 3] 19 16
A B BT R R AR AR B A A
56| aa| osasie | | ossara| AOf oaspes| oorz2| ] 16 4
: ) e I ol .
19 0| 45| 952881 | g | 055514 | 4| O444s6 | 907867 | ,| 15[ a4 0
E TRt
. 5 9,56 59: . . :
HE R AR T ARt R A
9] o 9.55 673 . .
3 39 5
19 20| 60| 95306 | o) 9m572| 4| 04s2s8f o7 sua| 10} 40 40
2| 51| oioaooz| 30 ols57| 20| o4a2asf oloraag| 2| o 36
28| b2| om3126 | 32f osor| 3| oaa200) olor| S| 8 32
MR IELIRIGE R
1] o 7 :
35| % 40 : 4
19 d0f 55| 963281 | 4| 985 010| 4| 044 000] oozse| | 5] 40 20
e bk pf i) w ne) sea of )0k
4 K} 4 Y ) )
HHEBELIR BRI E BRI EHER
: 35 | 996 067 | 4o : 4
20 0| 60| 9.63 405 9.56 107 0.43 893 | 9.97 209 of 0 o
L. Cos d. | L.Cotg. | c.d.| L. Tang. | L.Sin..{d. ] 7 | m. =
70° 4
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Tanre 19.—Five-place logarithms of circular functions, efc.—Continued.

139

lh 200
m, s. | / T.. Sin. d. | L. Tang. {ec. d.| T. Cotg. | T.Cos. | d.

. 20 of of 9.63 405 9.56 107 0.43 893 | 9.97 209 6o f 40 o
d| 1] os3ad0| 36 956146 | 39| 043854 | 9.97204 | B[ 59 56
8| 2| 958475 85) 956185 | 39| 0.4385( 9.97289| 5] 58 52 -

12| #f 953609 | 34| 956224 | 89| 0.43776] 9.9728% | 4| &7 48
16 4] 9.53 544 gj 9.56 264 §8 0.43 736 | 9.97 280 ? 56 44
20 201 5] 9.53 578 956303 | | 043697 9.97276| _| 5] 39 40
24] 6] 9.53613| 36] 956342} 39) 0.43658) 997211 O} B4 36
28| 7| 953647 34) o568} 39| 0.43619] 9.97266| 5] 53 32
321 8| 9.53682| 35| aos6420| 39| 0.43580 | 9.97262( 4] 52 28
36| 9| 9.53 716 g‘é 9.56.469 gg 0.43 541 | 9.97 257 g Bl 24
20 40| 10§ 9.53 71 9.56 498 0.43 502 | 9.97 252 50 | 39 20
44| 1) 9.563785 | 34| 056537 | 39| 0.43463] 9.97 248 | 4] 49 16
48] 12) 9.683819| 34) 056576 39| 0.4342¢4) 9.97243| 8] 48 12
52] 13| 96384 | 35| 9p56615| 39| 0.43385| 9.97238| 5| 47 8
66 | 14| 9.53 888 gt 9.56 654 gg 0.43 346 | 9.97 234 ?, 46 4
2t of 151 9.53 922 9.56 693 0.43 307 | 9.97 229 45| 3 o0
4] 16] 9.5397| 35) 956732] 39| 0.43268] 9.97224| 5] 44 56
8] 17| 953901 | B4] os677i| 39| 043220 9.97220 | 4] 48 52
120 18] 054025 34) 956810) 39| 043190 9.97215| 5| 42 48
16) 19| 9.54 069 g 9.56 849 gg 0.43151 ¢ 9.97210 | 8| 41 44
21 20] 20} 9.54 093 9.56 887" 0.43 113 § 9.97 206 40] 38 40
24| 21 954127 341 956926| 39| 0.43074( 9.97201| 51 39 36
o8] 22| o.64161 | 34| 956965 | 39| 0.43035( 9.97196| B 38 32
32 23] 954195 | 341 957004 39| 0.42996( 9.97192| 4} 37 28
36| 24 9.64229 gi 9.57 042 gg 0.42 958 || 9.97 187 g 36 24
21 40 25| 9.54 263 9.57 081 0.42 019 | 9.97 182 36| 38 20
od4] 26] 954207 | 34| 957120 39| 0.42880f 9.97178| 4] 84 16
a3 | 27| 9.54331 | 34| 957158 | 38| 042842 9.97173| O 83 12
521 28] 9.54365 | 34] 957197 | 891 0.4283[ 9.97168| 5| 32 8
66| 29] 954899 | 31 9.57 235 gg 0.42 765 | 9.97 163 2 31 4
22 0] 30| 9.54 433 9.57 274 0.42 726 [ 9.97 159 30] 38 0
4| 31| 954466 | 33 957312 | 38| 042688 F 9.97154| B 29 56
8l 32 954500 34) 957351 39| 0.42649f 997149 | 5] 28 52
12| 33) 954534 | 34] 957380 | 381 0.42611f 9.97145| 4| 27 48
16| 34| 9.54 567 gﬁ 9.57 428 gg 0.42 572 § 9.97 140 g 26 44
22 20| 35| 9.54 601 9.57 466 0.42 534 | 9.97 135 25 37 40
24| 36| 9.564635| 34) 957504 | 38| 0.42496f 997130 5| o4 36
28| 87} 954668 33| 957543 | 39| 042457 9.97126| 4] 23 32
32 38| 954702 | 34} 9575681 | 38| 042419 9.97121| B] 22 28
36| 39| 9.54 73 gi 9.57 619 ;g 0.42 381 § 9.97 116 g 21 24
22 40| 40| 9.54 769 9.57 658 0.42 342§ 9.97 111 20| 37 2
44| 41| opa802} B3] 957696| 38| 042304 997207} 4| 19 16
48| 42] 9.54836 | B34 957734 | 381 042266 9.97102| B 18 12
52| 43] 95489 33| 9.57772| 38| 042208 9.97097 | B 17 8
56 ) 443 9.54 903 % 9.57 810 gg 0.42 190} 9.97 092 g 16 4
23 0l 45) 9.54 936 9.57 849 0.42 151 | 9.97 087 1Bl 3 o
4 0] 954969 | 33| 95787| 38| 042113] 9.97083 | 4| 14 56
8¢ 47 055003 | 34| 957925 | 381 042075 997078 5| 13 52
12} 48] 955030 | '33) 957963 | 38| 0.42037) 9.97073| 5] 12 48
16} 49] 9.55 069 §§ 9.58 001 gg 041999 | 9.97068 | 3] 11 44
23 201 50| 9.55 102 9.58 039 0.41 961 | 9.97 063 10] 36 40
o4 61| 9.65136( 34] 958077 881 0.41923] 997059 | 4| 9 36
28] 52| 955169 83) o58115| 38t 04185)] 9.9705¢) 5] 8 32
321 53] 9.55202( 338 958153 B88( 0.41847f4 9.97040( 51" 7 28
36 | 54| 9.55 235 3% 9.58 191 33 0.41 809 | 9.97 044 g 6 24
23 40| 55| 9.55 268 9.58229 | | 0.41 771 ] 9.97 039 5] 36 20
44 56| 955301 | 33) 058267 | 381 0.41733) 9.970% | 4] 4 16
ag | 57| 9.65334 | 33| 958304 | 37| 0.41696f 9.9703 | 5| 3 12
52| 58| 955367 | 33] 958342 881 041658] 9.97025 | O 2 8
56 | 59| 9.55 400 gg 9.58 380 gg 0.41 620 | 9.97 020 g 1 4
24 0] 60| 9.55433 9.58 418 0.41 682 | 9.97 015 o] 3 o
L. Cos. da. L.Cotg. |c.d.} L. Tang. ] L.Sin. |d. | ’ m. 8
690 4]\
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1 ' 21°

m. s.|] /.| L.Sin. | d. [ L. Tang. | ¢. d.| L. Cotg. L. Cos. | d.
2¢ 0l o] 9.55433 9.58 418 0.41 582 | 9.97 015 60| 36 o
4] 1§ 9.55466| 33| 958455 1 37| 0.41545) 9.97010| 5] 59 56
8 2| 955499 | 33{ 958403 | 38| 0.41507| 9.97005.( O} 58 52
12) 3] 9.55532| 33 9.58531| 33| 0.4r469| 9.97001 | 4| &7 48
16 4] 9.55 564 3% 9.58 569 gg‘ 0.41 431 | 9.96 996 g 56 44
24 20| 5] 9.65 597 9.58 606 0.41 394 | 9.96 991 551 35 40
24 6 965630 33| 9.58 644 | 38| 0.41356 | 9.96 986 [ O 54 36
8) 7] 9.55663| 33) 958568 | 37| 0.41319) 9.96981| 3] 53 32
32| 8| 9.65695| 32| 9.58719| 88| 0.41281] 9.96976 [ 8| 52 28
361 9] 9.55 728 %3 9.58 757 gg 0.41 243 | 9.96 971 g 61 24
24 40 ] 10} 9.55 761 9.58 794 0.41 206 | 9.96 966 50 3 20
44| 11| 955793 | 32| 9.58 82| 33] 0.41168| 9.96 962 ] 4| 49 16
48] 12| 95582 | 33| 9.5889| 37| 0.41131| 9.96 957 S| 48 12
52| 13| 9.55 88| 32) 9.58907| 38| 0.41093] 9.96 952 | B} 47 8
56 | 14 | 9.55 891 gg 9.58 944 g; 0.41 056 | 9.96 947 g 46 4
25 0] 151 9.55 923 9,58 981 0.41 019 | 9.96 942 5f 3 0
48 16| 955956 | 33} 9.59019| 33/ 040981 996937 ( 5| 44 56
8] 17/ 955988 | 82] 9.59006| 37| 0.40 944 | 9.96932| O] 43 52
120 18] 9.56021| 33) 9.59004| 38| 0.40906| 9.96 927 &} 42 48
16§ 19] 9.56 053 gg 9.59 131 g; 0.40 869 | 9.96 922 5; 41 44
25 201 20 ] 9.56 085 9.59 168 0.40 832 | 9.96 917 40 ] 34 40
240 21| 9.56118| 33F 9.59205| 37| 040795 ] 9.96 912 | 8] 39 36
281 22| 9.56150 ( 32| 9.59243| 38| 0.40757 | 9.96 907 5] 38 32
321 23| 9.56182-| 32] 9.59280| 37| 0.40 720 9.96 903 | 4| 37 28
36 ] 24| 9.56 215 ?5,3) 9.59 317 g; 0.40 683 | 9.96 898 g 36 24
25 40| 2571 9.56 247 9.59 354 0.40 646 | 9.96 893 35| 3¢ 20
44 26| 956279 32| 959301 | 37( 0.40609| 9.9688| O 34 16
48] 271 956311 | 82] 959429 | 38| 0.40571 ] 9.96883| P 33 12
521 28| 9.56 343 | 32| 9.50466 | 37| 0.4053¢ | 9.96 878 | 5| 32 8
56 29} 9.56 37 §§ 9.59 503 g; 0.40 497 | 9.96 873 g 31 4
26 0} 30 9.56 408 *9.59 540 0.40 460 | 9.96 868 30| 34 0
4l 3] 956440| 32] 9.59577| 37| 0.40423] 996863 | 5| 29 56
8l 32| 956472| 2] 950614 | 37| 04038 ) 99688 51 28 52
12| 33] 9.56604 | 32] 9.59651( 37! 0.403490] 9.96853 | 2 27 48
16§ 34} 9.56 536. gﬁ 9.59 688 g; 0.40 312 | 9.96 848 g 26 44
26 20F 851 9.56 568 9.59 725 0.40 275 | 9.96 843 25| 33 40
24 36 9.56699| 31| 9.597621 37 0.40238] 9.96838) S| 24 36
28 37] 956631 | 32] 9,69 799 | * 87| 0.40 201 ] 9.96833 | 9] 23 32
320 38) 9.56663| 32| 959835 | 36| 0.40165{ 9.96 828 | 5] 22 .28
36 |.30] 9.56 69 gg 9,59 872 g; 0.40 128 | 9.96-823 g 21 24
26 40 | 40| 9.56 727 . 9,59 909 0.40 091 | 9.96 818 20 33 20
44) 41] 956759 | 82| 9.50 946! 37| 0.40 054§ 9.96813| S| 19 16
48] 42 956790 | 81| 9.50983| 87| 0.40 017-] 9.96808{ 5| 18 12
520 43| 9.56822( 32 9.60019( 36| 0.39981] 9.9683 | O} 17 8
56§ 44§ 9.56 854 gg 9.60 056 ;z 0.39 944 1 9.96 798 ?, 16 4
27 0] 45 9.56 886 9.60 093 1 0.39 907 | 9.96 793 5] 3 0
4] 46 9.56 917 | B1] 9.60130| 37| 0.39870] 9.96788 | O] 14 56
8l a7l 956949| 32| 960166 | 36| 0.3983¢) 996783 5| 13 52
12| 48].9.56980 | 31| 9.60203| 37| 0.39797] 9.96 7781 B8] 12 48
6] 49] 9.57 012 33 9.60 240 317 0.39 760 | 9.96 772 g 11 a4

¥4 )

- 27 20 50 ] 9.57 044 9,60 276 0:39 724 [ 9.96 76 10] 32 40
241 510 957075 | 31| 9603131 37| 0.30687] 9.96762| 2] 9 36
28] s2] 9.57107| B2) 9.60849| 36! 0.39651) 9.96757| D] 8 32
32| 53] 957138 BLF 96038 | 37| 0.39614| 9.96752| P} 7 28
36| 54| 9.57 169 gg 9.60 422 3‘7’ 0.39 578 | 9.96 747 g 6 24
27 40| 551 9.57 201 9,60 459 0.39 541 [ 9.96 742 5] 32 20
44 ] 56 9.67232| 31| 9.60495| 36! 0.39505| 9.96737| 5| 4 16
48| 57 ] 9.67 264 321 9.60532(. 37| 0.39468] 9.96732| 2] 3 12
521 681 9.57295 | 31] 9.60563| 36| 0.39432) 9.96727]| 8] 2 8
56| 59| 9.57 326 g; 9.60 605 gg 0.39 395 | 9.96 722 g 1 4
28 0] 60 9.57 358 9.60 641 0.39 359 | 9.96 717 o] 2 o
L. Los. d. | L.Cotg. je.d.| L.Tang. ] L.Sin. |d.] / |m. s
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TaBLe 19.—Five-place logarithms of circular functions, etc.—Continued.
¢ 3

141

1» 22°
m, . ’ L. Sin. d. | L. Tang. |[c. d.| L. Cotg L. Cos. | d.
28 o] of 957358 _ | 9.60 641 0.39391 9.96717| |eo] 32 o
4 1] 957389 | 31| 9.60677| 36| 0.39323% 9.96 711 [ 6] 591 56
s| 2| 957420| 31| 960714| 37| 0.39286] 9.96706 | 2] 58 52
12] 3] 957451 | 3L) 960750 | 36| 0.39250) 9.96701 | 5] &7 48
16 4] 9.57 482 gé 9.60 786 35 0.39 214§ 9.96 6% | 2] 56 44
28 20| 50 o57s14| _ | 9cos2| _ | 0.39177] 9.9 691 65| 81 40
24| ) 957545 3L) 960859 | 36| 039141 9.96686 | 8] 64 36
2| 7] 957576 | 31 960895 | 36| 0.39105| 9.9 681 O] 53 32
321 8] 957607 | 31 9.60931 | 361 039 069| 9.96 676 | 2 52 28
36 9] 9.57 638 ;} 9.60 967 §§ 0.39 033 | 9.96 670 g 61 24
28 40| 10| 9.57 669 9610041 .| 0.88996 | 9.96 665 50 | 31 20
44 11 957700 BLY 961040 361 0.38960 | 9.96 660 | P 49 16
ag| 12| 957731 8L} 961076 36| 038924 | 996635 | 2] 48 12
52 13| 9.67762| 3L} 961112| 86| 0.38858) 9.96650 | 2] 47 8
56 | 14 | 9.57 793 g} 9.61 148 gg 0.38 852 | 9.96 645 g 46 4
20 of 15) 957824 . | 96tasa| . | 0.38816] 9.96 640 Y I
4] 6] 957855 | 3L} o6r220| 361 038780 ] 9.96 634 O] 44 56
8| 17| 957885 | B30} 961256 | 36| 0.38 744 | 9.96 629 g 43 52
12 18] 957916 | LY o.6r202| 36| o0.33708| 9.96 624 42 48
6] 9] o707 | S| oraes| 36| ossorz| ov6ew9| 2] 4 4
20 20720 ) 957978 | 961864 . | 0.38636 [ 9.96 614 NN ERD
24| 21| 958008 | 30| 961400 36| 0.38 600 996 608 39 36
28] 22| 958039 | 3L] 961436 | B0 0.38564 | 9.96 603 g 38 32
32| 23] 958070 - 81| 961472 | 36| 0.38 528 996 598 37 28
36| 20| osst0n| B 0610608 | 3 038492 9.96 598 H K 24
2 40| 25) 958131 | o | 9610 | | 038456 | 9.06 688 | ] 35] s0 207
4] 26] oss62| 31| 961579 35| o.38421] 9.96 582 H 16
a8 ] 27) o58192| 30| 961615 36| 0.38385| 9.96 577 H K 12
52 28) 958223 | 31| 961651| 38| 0.38349] 9.96 572 H K 8
66 ] 291 9.58 253 3(1’ 9.61' 687 gg 0.38 313 | 9.96 567 | 21 31 4
50 0fs0f ossasa| o fo6172| .o 0.38278] 996562 ] 0] 80 0
df s osssig | 300 ocr7ss ) 300 0382420 9.95 556 | 5| 20 56
8| s2] 068345 Sl 961704 01 038206 v.96551| 5] 28 52
120 33) ossap | 300 ocisi| 31 ossinl oossi| 5] 2 48
. 167 34 9.58 406 g}) 9.61865 | 3| 0.33135) 9.96 541 | ) 26 44
30 20§ 351 95843 | | 60000 ol 0.3800) 9.065% | 51 25| 20 40
2 36| 9.58467 | S5 9.61936 | 52| 0.33064 9 96530 | 5] 24 36
281 37| 058497 | S0 oc1om2| o) 033028 996525 | 5| 23 32
2| 38 o8| S0l g62008| 2] 0379902 9.96620 | gf 22 28
36| 39) 058567 | 3] ve2013| 52| 037957 0.0651 | 5} 2 2
3 d0p40| 9.68588 1 | 0620701 | 0.37921 9.96509( 5) 20] 20 20
a) arf osseis) 300 oca1a! 32 037886] 9965041 ¢ 19 16
cas) 2| osseas| 0] 962150 | 520 o7sio] 9954 5| 18 12
52] 43) 958678 | 30| 06218 | 32| 0.37815] 0.06403| 5] 17 8
56 | 44] 953709 | S5 962221 52| 037779 0.96488 | 5] 16 4
3t o) as| 958739 | o] 962256 | .o| 0877aa)| v96483| o] 151 29 o0
a] ac| 958760 | 30 ole2z202 | 3| 037 7us) 906477 | 5] 14 56
s 47| 988799 | 3] oe2827| 2| 037em] 9.96472] 5] 13 52
12| 48| o.58820 | 221 962862 | 90| 087638 9.96467 1 g| 12 48
16| 49] 9.58850 | 50| 26230581 52| 087602 996461 5| 11 44
3L 2060 958880 | 962438 | | 0.37567] 9.96456 | 5] 10] 25 40
24| 511 958919 | 0| 962468 | 32| o37a32]| 996451 | 6] 9 36
8| 52| 9.58 9401 3| 962504 | 52| 0.87 495 | 9.96445 | 5| 8 32
s2| s3] 058979 | o) 962530 | 42| 0.37461]| 99640 | 5] 7 28
36 | 54} 9.59009 | S0 962574 | 52| 03742 | 096485 | g 6 2
30 40| 55| 9.59039 | .| 962609 | 4| 037391 ) 906420 | 5] 5] 28 20
ai ] 56 ) 959060 | S0) v.62645| 32| 03788 9.96424 | 5| o 16
48] 57] 059008 | | 962680 | 52| 037320 996419 ¢ 3 12
s2 s8] os9108| 30| 962715 | 52| 037285 996413 | 5] 2 g .
561 59] 9.59 158 | 50| 962750 | 52| 0.37250| 9.96408 | 5] 1 4
32 0] 60 9.59 188 9.62 78 0.37 215 | 9.96 403 of 28 ¢
L. Cos. d. | L.Cotg." | ¢.d.| L. Tang. | L.S8in. [d.} / m. s.
670 4]\ .
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1 23°
m s | ] Losin.| a [L Tang |c d| L cotg. | L. cos. |a
32 o] o] 9.59188 9.62 785 0.37 215 | 9.96 403 60]28 o
4] 1] 9.59218| 30) 962820 | 35| 0.37180| 9.96397{ 6| 59 56 .
8| 2| 9.59247| 29) 962855 | 35| 0.37145| 9.96392| 5| 58 52
12 3] 959277 30) 962800 | 35| o.37110] 9.96387| 5] 57 48
16| 4] 900807 301 96292 | 36| 0.37074) 9.96381| S| 56 44
32 20| 5| 9.59336 9.62 961 0.37 039 | 9.96 376 55027 40
24) 6] 9.69366| 30| 0.62996| 35| 0.37004) 9.96370| 6| 54 36
o8| 7] 9.5939% | 30) 9.63031| 30! 0.36969| 9.96365| o] 53 32
321 8| 959425 291 963066( 30| 0.3603¢| 9.96360 | & 52 28
6| 9] 959405 | 30) 963101 3| 0.36809) 9.96354| ) 51 24
32 40 10] 9.59 484 9.63 135 0.36 865 | 9.96 349 50127 20
44 11] 959614 | 30) 963170 | 35| 0.36830| 9.96343 | G 49 16
4| 12] 9.59543| 201 963205 35| 0.36795| 9.96338 | O 48 12
52) 18] 959573 | 301 963 240| 35| 0.36760| 9.96833| O 47 8
561 14 ] 9.59 602 3(; 9.63 215 gg 0.36 725 | 9.96 327 g 46 4
33 0] 1) 9.59 632 9.63 310 0.36 690 | 9.96 322 Bl2r o
4| 16] 9.59661| 29| 963345 35| 0.36655| 9.96316| S| 44 56
s| 17] 969600 | 29| 9.63379| 341 0.36621 | 9.96811| 9] 43 52
12f 18] 950720 | 30 963414 | 35 03686 ) 996305 Cf 42 48
16| 19| 9.50 749 | 20 9.63 449 gg 0.36 551 | 9.96300 | 2| 41 e
335 200 20 9.59 778 | - 9.63 484 0.36 516 ] 9.96 294 40 26 40
24| 21 ] 959808 | 30) 9.63519| 35] 036481 ] 9.96 280 | &) 39 36
gy 22| 9598871 29| 963553 34| 036447 | 9.9628¢ | Of 38 32
32| 23] 950866 | 291 963588 | 35| o0.36412]| 9.96278 | S a7 28
36 ] 24| 9.59 895 gg 9.63 623 gi 0.36 377 | 9.96 273 g 36 24
33 40 25| 9.59 924 9,63 657 0.35 343 | 096267 | [ 35|26 20
40| 26| 959954 301 963692 | 35| 0.36308| 9.96 262" 34 16
as| 27| 969988 | 20| 963726 | 34| o36274) 9.96256 | S| 38 12
s2] 28] 96002 29| 063761 | 35| 0.36239 | 9.9 251 H B 8
56 | 291 9.60 041 gg 9.63 796 gi 036204 | 996265 | 2] 31 4
3 030 9600m0| | 9.63830 0.36170| 9.9 210] | 30|25 o
4] 31| 9.60 099 28 9.63865 | 35| 0.36135] 9.95623¢ | 2| 29 56
8| 321 oc0128 | 201 9.63 899 341 036101 ] 9.956229 | 2| 28 52
12| 331 9.60157 | 231 963934 | 35| 0360664 9.96228( p| 27 48
16| 34) 9.60186 | 50| 9.63 968 gg 0.36 032 | 9.96 218 | 2| 26 44
s 20] 35| 9.60215} 0] 9764 003 | 0.35 997 | 9.96 212 s| 21> ©
s 241 360 960244 | Zo] 06037 | B4 0.35063) 0.96207| P 2 36
28| 37) 9.60273 | o] 96402 351 0.3598) 995201 | | 23 32
s2| s8] 9.60802| Zo| 9.64106| 34| 0.3580] 9.9619 | 2| 22 28
36| 39] 9.60881 | 7o 9.64140 ‘g‘g 0.35860 | 9.96190} 2| 21 24
3¢ 40| 40| 9603591 0| 9.6417 10.85 8% | 9.96185 | | 20]25 20
44 41 o038 20 9.64200| 34| 0357011 9.9 179 | Py 19 16
a3l 42) 9604174 o] 9.642a3| B4) 035757 9.96174 | 2| 18 12
52| 48] 9.60446 | Z3| 9.6a278| 35| os57e2| 9.9616s| 2| 17 8
56| 44] 9.60474| 23] 9.64312 gji 0.35 688 | 9.9 162 | 2] 16 4
8% 0 45] 960508 Lo 9.64346 0.35 654 | 9.96167 | L 15)25 0
4l 46| o.60582) 5] 964381 | 35| 0.35619] 9.9 151 sl 1 56
8| 47| 960561 | 2] 9.64415| 34 0.35585] 9.96146 1 2| 13 52
‘12| 481 90589 | 2 9.6sae0( 3| ozsssi| 996140 B 12 48
16| 49 960618 22| 9.64 483 3“; 035517 | 996185 [ 21 11 44
3 20 650 9. 60 646 29 9.64 b17 0.35 483 9.96 129 10§24 40
24| 511 9.60 675 | o) 9.64652 | 35| 035448 9.96 123 S "o} 36
28] 621 9.60704 | 5o 9.64 68 | 34] 0.85414] 9.96 118 51 3 32
32| 53| 9.6072| 25| 9.64620| 34| o0:35380) 996 2| | 7 28
36| 54| 9.60 761 53] 9.64 654 g‘i | 0.85 346 | 9.96 107 g 6 24
8% 4d0] 5] 9.60789 | 0| 964 6ss 0.35 2121 9.96301 | I 5f2a 20 | -
a | s6] 960818| Zo| 9.64722| 341 0.35 278 9.96 005 I 16
48] 670 9.60 846 | 50| 9.64 756 | - 34| 0.35 244 | 9.96 090 3 12
52 b8 9.60875 | o3l 9.64790 | 841 0.35210] 9.96 08¢ g 2 8
, 56 59| 9.60 903 | 5g] 9.64 824 gi 0.35176| 296079 | 2] 1 4
36 0f 60| 9.60 931 9,64 858 0.35 142 ] 9.96 073 ol2¢ o
L.Cos. | d. | L.Cotg. [c.d.| L.Tang. | L.Sin. {d.|] / |m. s
66° 4
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1 24°©
m. s. |’ L. Sin. d. ] L. Tang. | c. d.| L. Cotg. L. Cos. | d.
36 0 0] 9.60 931 9.64 858 0.35 142 | 9.96 073 60] 20 o
4 1] 9.60 960 291 9.64 892 34| 0.35108) 9.96067 | 6] 59 56
8] 2] 9.60 988 281 9.64 926 34 0.35074 | 9.96062| 5] b8 52
12 3] 9.61 016 28 | 9.64 960 34| 0.35040) 9.96056 | 6| 57 48
16 41 9.61 045 29 1 9.64 994 31i ©0.35 006 | 9.96 050 (g 56 44
36 20 51 9.61 073 % 9.65 028 8 0.34 972 | 9.96 045 551 23 40
24 61 9.61 101 28 | 9.65 062 34| 0.34938) 9.96039 | 6] b4 36
28 71 9.61 129 28 1 9.65 096 34| 0.34904 ) 996034 | 5] 53 32
32 8] 9.61 158 291 9.65 130 34| 0.34870) 9.96028| 6] 52 28
36 91 9.61186 % 9.656 164 gg 0.34 836 | 9.96 022 g 51 24
. 36 401 10] 9.61 214 9.65 197 0.34 803 ] 9.96 017 501 23 20
441 11| 9.61 242 281 9.65 231 341 0.34 769 ] 9.96 011 61 49 16
481 121 9.61 270 28 | 9.65 265 84| 0.34 735 9.96 005 6] 48 12
52| 13| 9.61 298 28 | 9.65 299 34| 0.3470L] 9.96000| 5] 47 8
56| 14| 9.61 326 28 | 9.65 333 33% .0.34 667 ] 9.95 994 2 46 4
37, 0] 15] 9.61 354 5 9.65 366 0.34 634 | 9.95 988 46 23 0
41 16] 9.61382| 28] 9.65400| 34| 0.34 600 | 9.95982) 6] 44 - b6
81 17| 9.61 411 204 9.65 434 34| 0.34 566 9,95977| 51 43 62
121 18] 9.61 438 27 F 9.65 467 33| 0.34533) 9.95971. | 6] 42 48
164 191 9.61 466 gB 9.65 501 31 0.34 499 9.95 965 g 41 44
37 201 201 9.61 494 28 9.65 535 3 0.34 465 | '9.95 960 403 22 40
. 241 21 ] 9.61 622 28| 9.65 568 33| 0.34432 | 9.95954} 6} 39 36
281 221 9.61 550 28§ 9.65 602 341 0.34398) 9.95948| 6] 38 32
321 23] 9.61 578 281 9.65 636 341 0.343644 9.95942 ) 6] 37 28
36| 241 9.61 606 28 | 9.65 669 gz 0.34 331 9.95 937 g 36 24
37 40] 25 9.61 634 b 9.65 703 0.34 297 | 9.95 931 3] 22 20
441 261 9.61 662 28| 9.65 736 331 0.84 2640 9.95925| 6| 34 16
481 271 9.61 689 27§ 9.65 770 34| 0.34230) 9.95920( 5] 33 12
521 28] 9.61 717 281 9.65 803 33 0.34197] 9.95914 ( 6] 32 8
56 | 294 9.61 745 28 | 9.65 837 3; 0.34 163§ 9.95908{ 6] 31 4
38 0 30f 9.61773 2 9.65 870 8 0.34 130 | 9.95 902 6 30 22 0
41 311 9.61 800 271 9.66 904 34| 0340961 995897 5| 29 . 56
8] 32] 9.61 828 281 9.65 937 331 0.34 063 9.9580 | 6} 28 52
12 ] 33] 9.61 856 28| 9.65 971 34| 0.34 0291 9.9 6 27 48
16 34 9.61 883 27| 9.66 004 32 0.33 996 ] 995879 61 26 44
38 201 35| 9.61 911 % 9,66 038 0.33 962 | 9.95 873 6 251 21 40
241 361 9.61 939 28 1 9.66 071 331 0.33929] 9.95868| 5| 24 36
281 371 9.61 966 271 9.66 104 331 0.33896] 9.9582| 6] 23 32
321 381 9.61 994 28 | 9.66 138 341 0.33862] 9.95836 | 6| 22 . 28
36§ 391 9.62 021 57 9.66 171 gg 0.33 829 1 9.95 850 6 21 24
38 40| 40| 9.62 049 8 9.66 204 0.33 796 g 9.95 844 6 20 21 20
44 | 41 ] 9.62 076 271 9.66 238 34] 0.33762] 9.95830| 5] 19 16
48§ 42| 9.62 104 28 | 9.66 271 33| 0.33729] .9.95833 | 6] 18 12
52| 43 ] 9.62 13 271 9.66 304 33| 0.33696] 9.9587| 6] 17 8
561 44 9.62 159 gg 9.66 337 33:3; 0.33663] 9.9581! 6] 16 4
39 0] 45| 9.62 186 9.66 371 0.33 629 | 9.95 815 6 1Bl 21 0
41 461 9.62 214 281 9.66 404 33| 0.33596) 9.95810f 5| 14 b6
81 471 9.62 241 27 ] 9.66 437 331 0.335631 9.95804 | 6] 13 52
12 48] 9.62 268 271 9.66 470 33| 0.835630] 995798 | 6] 12 48
16} 49) 9.62 296 gg 9.66 503 gi 0.33 497 ) 9.95 792 () 11 44
39 200 50| 9.62 323 9.66 537 0.33463 | 9.95 786 6 10 20 40
24| 511 9.62 850 271 9.66 570 331 0.33430] 9.95780 | 6 9 36
28§ 62| 9.62 377 271 9.66 603 33| 0.833397)] 9.9 7% | b 8 32
321 531 9.62 405 281 9.66 636 331( 0.33364] 9.95769| 6 7 28
36| 541 9.62 432 % 9.66 669 331 0.3333L] 9.95763| 6 6 24
39 40 551 9.62 459 9.66 702 8 0.33 298 | 9.95 757 6 51 20 20
44 | 56| 9.62 486 271 9.66 735 33| 0.33265) 9.957511 6 4 16
48 | 57| 9.62 518 271 9.66 768 331 0.33232)] 9.95 745 | 6 3 12
52 ] 58| 9.62 541 28 [ 9.66 801 331 0.33199] 9.95739( 6 2 -8
5] 591 9.62 568 g; 9.66 834 32 0.33 166 | 9.95733 | 6 1 4
40 0] 60| 9.62 595 9.66 867 8. 0.33 133 | 9.95 728 5 0] 20 o0
L. Cos. d. | L.Cotg. | c.d.| L. Tang. | L. Sin af ’ m s
65° 4h
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. TABLE 19.—Five-place logarithms of circular functions, etc.—Continued.

1h 250
m. s. | / L. Sin. d. | L. Tang. | c. 4. L. Cotg. | L. Cos. | d.
0 0 0] 9.62595 | - 9.66 867. 0.33 133 | 9.96 728 g0 20 o0
44. 11 9.62 622 27 1 9.66 900 33| 0.33100F 9.95722( 61 59 - 56
8 2] 9.62 649 271 9.66 933 33| 0.33067f 9.95716 | 6] 658 52
12 31 9.62 676 271 9.66 966 33| 0.833034] 995710 6| 57 48
16 4] 9.62 703 %’; 9,66 999 33 0.833001) 9.95704 | 6] 56 44
40 20 51 9.62 730 9.67 032 33 0.82 968 | 9.95 698 6 551 19 40
24 61 9.62757( 27] 9.67 0656 33| 0.32935F 9.95692| 6 5 36
28 71 9.62 784 27} 9.67 098 33| 0.32902] 9:9568 | 6] b3 32
32) 8] 9.62811| 27] 9.67131] 33| 0.32869) 995680 | 6] 52 28
36 91 9.62 838 37 9.67 163 321 0.32837] 995674 6} 51 24
40 40f 10 ] 9.62 865 7 9.67 196 5 0.32 804 | 9.95 668 6 501 19 20
441 11| 9.62 892 271 9.67 229 33| 0.3277L] 9.95663 | 5| 49 16
481 12 ] 9.62 918 26 F 9.67 262 33| 0.32738F 9.95657 | 6] 48 12
62| 131 9.62 945 | 271 9.67 2% 33| 0.32705) 9.95651 | 6] 47 8
56 3 14 ] 9.62 972 37 9.67 327 32| 0.32 673 5 9.95 645 g 46 4
41 0 151 9.62 999 7 9. 67 360 8 0.32 640 | 9.95 639 bl 1 0
4| 161 9.63 026 271 9.67 393 33! 0.32607) 995633 6| 44 56
81 171 9.63 052 26| 9.67 426 33| 0.32574] 995627 6] 43 52
121 18] 9.63 079 271 9.67 458 32| 0.325642) 9.9562L | 6f 42 48
16 19| 9.63 106 %; 9.67 491 33| 0.32509) 9.95615| 6§ 41 44
41 20 20] 9.63 133 9.67 524 3 0.32 476 ] 9.95 609 6 401 18 40
241 21| 9.63 159 26 | 9.67 5566 32 0.32444] 9.95603| 6] 39 36
28] 22 9.63 186 271 9.67 589 33/ 0.32411) 9.955971 6] 38 32
321 23| 9.63 213 27 9.67 622 33| 0.323781 9.9559L | 6] 37 28
36| 24| 9.63 239 ég 9.67 654 32| 0.32346] 9.95 58 g 36 24
d1 40) 26| 9.63 266 1 9.67 687 58 0.32 313 | 9.95 579 31 18 20
441 26 9.63 292 26| 9.67 719 321 0.32281 ] 9.95573 | 6] 84 16
~48 1 27 9.63 319 271 9.67 752 331 0.32248] 9.95567 | 6] 33 12
521 28] 9.63 345 26 ) 9.67 78 33| 0.32215) 9.95551 | 6| 32 8
5 | 29| 9.63 372 37 9.67 817 32| .0.32183 ] 9.95555 | 6] 381 4
42 0] 301 9.63 398 6 9.67 850 3 0.32 150 | 9.95 549 | - 6 301 18 0
41 311 9.63 425 271 9.67 882 32| 0.32118] 9.95643 | 6] 29 56
81 321 9.63 451 261 9.67 915 33| 0.32085] 9.95537| 6] 28 52
12| 33] 9.63 478 27| 9.67 947 32| 0.32053] 9.9553L | 6] 27 48
16 ] 34] 9.63 604 gg 9.67 980 33 0,32 020 9.95 525 g 26 44
42 20] 35} 9.63 631 9,68 012 2 0.31 988 | 9.95 519 251 17 40
241 36 ] 9.63 557 26 9.68 044 321 0.31956 ] 9.95513 | 6] 24 36
281 37| 9.63 683 261 9.68 077 33| 0.81923] 9.956507 | 6 23 32
32, 381 9.63 610 271 9.68 109 32| 0.31891F 9.95500| 71 22 28
361 39| 9.63 636 26 1 9.68 142 331 0.31 88| 9.95 494 g 21 24
42 40] 40| 9.63 662 % 9.68 174 82 0.31 826 | 9.95 488 200 17 20
441 41| 9.63 689 27§ 9.68 206 32 0.31794] 9.95482¢{ 6] 19 16
481 421 9.63 715 26 1 9.68 239 33| 0.831761 ) 9.95476 | 6} 18 12
521 43| 9.63 741 26 | 9.68 271 32| 0.31729.] 9.95470 | 6} 17 8
5 | 44 9.63 767 é(7i 9. 68 303 321 0.81697 ] 9.95 464 g 16 4
43 0] 451 9.63 794 9.68 336 3 0.31 664 | 9.95 458 51 17 0
41 461 9.63 820 26§ 9.68.368 321 0.31632] 9.95452 1| 6] 14 56
81 471 9.63 846 26 | 9.68 400 321 0.31600] 9.95446 | 6] 13 52
121 48] 9.63 872 26| 9.68 432 32 0.31568] 9.95440 | 6] 12 48
16| 49] 9.63 898 26 ] 9.68 465 33| 0.31 535 9.95 434 g 11 44
© 20|50 o] | oesar| 2| osioos| 9.9 0] 16 1
24| 51§ 9.63 950 26 | 9.68 529 32 0.31471] 9.95421| 6 9 36
281 52§ 9.63 976 26 | 9.68 561 32| 0.31439] 9.95415( 6 8 32
321 53] 9.64 002 26 | 9.68 593 32| 0.31407F 9.95409 | 6 7 28
‘36 ) 54 9.64 028 26| 9.68 626 33| 0.81374 ) 9.95 403 g 6 24
43 40 551 9.64 054 % 9.68 658 82 0.31 342 | 9.95 397 51 16 20
44| 561 9.64 080 26§ 9.68 690 321 0.31310] 9.95391 | 6 4 16
48 | 57 ] 9.64 106 26§ 9.68 722 32| 0312781 9.95384 | 7 3 12
521 581 9.64 132 26 F 9.68 754 321 0312461 995378 6 2 8
5 | 59| 9.64 158 gg 9.68 786 g‘l 0.31 214 | 9.95 372 g 1 4
4 0] 60 9.64 184 9 68 818 2 0.31 182 | 9.95 366 01 16 0
L. Cos. d. § L.Cotg. {c.d.| L. Tang. | L.Sin. |d.| ’/ ] m. s.
64° 4"
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Tasrr 19.—ive-place logarithns of circular functions, ete.—Continued.

1h 260
m. s ’ L. Sin. d. | L. Tang. | c.d. | L. Cotg. L. Cos. | d.
a4 of o 9.64184 | o.68818 0.31182 | 9.95 366 60§ 16 0
4] 1] 9.64210| 26) 9.68850| 32| 0.31150| 9.95360| 6| 59 56
8| 2] 9.64286| 261 963882 | 32| 0.31118| 9.953854 | 6] 58 62
12 3] 964202 26] 068914 32| 081086 9.95348| &) 57 48
16] 4] 9.64 288 52 9.68 946 gg 0.31.054 | 9.95 341 Z 56 44
4 20 5| 9.64313 9.68 978 0.31 022 | 9.95 335 55 15 40
20] 6] 9.64339| 26] 969010 32| 0.30990] 9.95329( 6] 54 36
o8] 7| 964365 26 9.69042| 82| 0.30958] 9.95323 | 6| 53 32
32] 8] 9.64301| 26) 90.69074f 32| 030926 | 9.95817| 6] 52 28
36| of 9.64 417 gg 9.69 106 gg 0.30 894 | 9.95 310 Z 51 24
44 40 ) 10 9.64 a2 | o693 0.30 862 | 9.95 304 501 15 20
44| 1] 964468] 2] 969170 | 32) 0.30830f 9.95298 | 6] 49 16
48] 12| 9.64494| 260 96022 32| 0.30798] 9.95292| 6] 48 12
521 13| 9.64519| 25| 9.69234| 32| 0.30766] 9.95286 | 6| 47 8
56 | 14| 9.64 545 gg 9.69 266 ‘g‘g 0.30 734 | 9.95 279 Z 46 4
5 o 15] 9.64 671 9.69 298 0.30 702 | 9.95 273 5] 15 0
4 16] 964506 | 250 969329 31| 030670 9.95267 | 61 44 56
8| 17] 964622 | 26] 969361 | 321 0.30630) 995261 6] 43 52
12] 18} 964647 | 25] 969393 | 32| 0.30¢607] 9.9525¢ | 7| 42 48
61 19| 9.64 673 %‘g 9.69 425 gg 0.30 575 | 9.95 248 :' 41 44
45 20] 20| 9.64 698 9,69 457 0.30 543 | 9.95 242 40| 14 40
24| 20| o6a720] 260 969488 | 31| 0.30512] 9.95236 | 6] 30 36
o | 22] o6a7agl 25 969520 32| 030480} 9.95229 | 7| 38 32
32| 23] 9.64775| 260 o.co52 | 32| 0.30448] 995203 | 6] 37 28’
36| 2¢] 9.64 800 gg 9.69 584 ‘g‘% 0.30 416 | 9.95 217 ﬁ 36 24
45 40| 25| 9.64 82 9.69 615 | .| 0.30 38 | 9.95 211 351 14 20
a4 26] ocaser| 2] 069647| 32| 0.30353) 995204 | 7] 34 16
48] 27| 9.64 877 ég 9.69 679 3'41’ 0.30 321 | 9.95198 | 6] 33 12
szl 28] 96a002| 22| 9.69 710 32 0.30 290 | 9.95 192 ‘7' 32 8
56| 0] ocaoer) 2| o7 21 030258) 90518 | 7] 3 4
6 of30f octos3) | o6dTa| .| 030226 9.95179 so| 14 o
af 3] oceors| 200 99805 1) 030195] 995173 §f 29 56
8] 821 9.65003| 201 9.69 837 0.30 163 | 9.95 167 ‘7‘ 28 52
12| 33 9.65.029] 20| 9.69 868 g% 0.30132 995160 | £} 27 48
16| 3¢] 065051 | 72| 9.69900 5| 0.30100] 0.9515¢| S| 26 44
46 20] 5] 065019 o) 9.69082] o | 030068| 995148 ,f 25] 13 40
2| 36| 965104 | 22) 969963 521 030037 905141 7] 24 36
28] 37| 9.65130 | 2] 969995 | 52| 0.30005| 9.95135 | &} 23 32
s2| s8] 96515 | 221 970061 311 02007 995129 S 22 28
36| 39] o65180) 2| 90058 | 52| 020042] ogsuz2| I| u 2,
. a6 40| 40| 966205 | | 97008 | | 02001 96| [20| 13 2
sl al oesuwe| 2] o1 35| o208m] oes10| S 19 16
as| az| 9652551 2| 970152 | 2| 02988 99708 | 7| 18 12
s2| 43| oepesi| 22| or01s¢| 32| 029816 9.95007| S} 17 8
66y 44f 9.65806 | 55| 9702157 53| 02078 | 9.95000| [ 16 4
a7 o) 45| 965831 | ,f 9.702a7| | 020788 905084 ] | 15| 18 0
4 46 965856 32| 970278 | 0.29722) 995078 7| 1 b6
8| 47] 96588 | 2] 970800 G} 0260 ) 9050711 (] 13 52 |
12| 481 965406 g2 ] 970341 224 0.29659] 995065 | ¢ | 12 48
160 49) 965431 | 2] 9.70872| 35| 0.20628] 9.95059 | 2] 11 44
47 20| 80 ) 9.65456 | | 970404 | o [ 0.20696] 995052 o) 10] 12 40
208 51| 965481 | 2] 97043 | 3| 029565 9.950i6 | 7] 9 36
) 621 9.65506 | 53] 970466 | 5| 0.29534) 095089 | | 8 32
a2| s3] 9.65531| P 970498 | 57| 0.29502] 9.95088 | ¢ 7 28
36| 54| 965656 o] 970520 | 5| 0.29471) 905027 | ;| ¢ 24
17 40 85] 9.65580 | 5| 970560 |© 4| 0.20440] 9.95020 | | 5| 12 20
w| s6] 9.65605 1 22| 9705921 221 0294084 995014 | 7] 4 16
8| 67| 965630 | 52| 970023 | &) 0.20877] 995007 [| 3 12
s2f 8] oeses | 52| 9.70654 | 51| 0.29846) 9.9500 | o 2 8
66| 59) 965080 | 52| 970685 | 35| 0.20815) 994995 | 7| 1 4
48 o 60 9.65 705 9.70 717 0.29 283 | 9.94 988 o 12 o
L. Cos. d. L. Cotg. | ¢.d. | L. Tang. | L.Sin. |d.] * m. s |

Bull. 214—03——10
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TABLE 19.— Five-place logarithms of circular functions, ete.—Continued.

1» 27°
‘m. /| L.Sin. | d& |L.Tang. |c.d.| L. Cotg. | L. Cos. |a.

48 o] 0] 9.65705 9.70 717 0.29 283 | 9.94 088 60 12 0

4| 1] 965729 24f 9.70748 | 31| 0.29252] 9.94982] 6] 69 56

81 2] 966754 25} 9.70779 | 31| 0.29221] 9.94975 | 7] 58 52

12 8] 9.656779| 25] 9.70810| 31 0.29190] 9.94969 | 6] 57 48

161 4] 9.65804 %i 9.70 841 g% 0.20 159 | 9.94 962 | 7| 56 44

48 20| 51 9.65828 9.70 873 029127 99296 ‘[ 5| 1 20
241 6 9.65853 | 250 9.70904 | 81| 0.20096 ] 9.94 949 | 7| 54 36

28] 7] 9.65878| 25] 9.70935 | 31| 0.29065] 9.94943| 6] 53 32

2) 8] 965002 | 24| 9.70966( 31| 0.20034] 9.94936 | 7] 52 28

36| 91 9.65927 gg 9.70 997 | 31| 0.29 003§ 9.94 930 g 51 24

48 40] 10] 9.65 952 9.71 028 s 0.28 972} 9.94 923 50 ] 11 20

44| 11 9.65976 | 241 971059 | 81| 0.28941] 9.94917 | 6] 49 16

48| 12| 9.66001| 25] 970090 | 81| 0.28910] 9.94911| 6] 48 12

52 18] 9.66 02 | 24| 971121 31| 0.28879| 9.94 904 7| 47 8

56| 14% 966050 | 25] 9.71153| 32| 0.28847] 9.94898 | 6] 46 1

49 0] 15] 9.66 075 » 9.71 184 8t 0.28 816 | 9.94 891 Tl o

4| 160 966009 | 24| 9.71215{ 31| 0.2878 | 9.9488 | 6| 44 56

8) 17) 966124 25| 9.71246 | 31| 0.28 754 | 9.94878 | 7] 43 52

12] 18] 9.66148 | 24| 9.71277( 31| o.28723) 9.94871 | 7| 42 48

16| 19] 9.66173 32 9.71 308 g} 0.28 692 | 9.94 865 g 41 44

49 20| 20 9.66 197 9.71339 | 0.28 661 | 9.94 858 404 10 40

24| 214 966221 24 970370 31| 0.28630 [ 9.94852( 6] 39 36

28] 22| 9.66246| 25] 971400 31| 0.28599 ) 9.91845| 7§ 38 32

32| 23| 9.66270| 24] 971431} 30| 0.28669] 9.94839 | 6] 37 28

36| 24| 9.66 29 32 9.70462| 31| 0.28538) 9.9483%2| 7] 36 24

49 40| 25| 9.66 319 9.71 493 s 0.28 507 ] 9.94 826 5|10

- 44| 26 9.66343( 24| 9.71524 8L | 0.28476{ 9.94819( 7[ 84 16

48| 271 9.66368| 26| 9.70 65 | 31| 0.28445] 9.948131 6] 33 12

52| 28] 9.663892| 24| 9.710586| 31| 0.28414] 9.94806 | 7] 32 8

56 | 20| 9.66 416 gg 9.71 617 % 0.28 383 | 9.94 799 Z 31 4

50 0f 301 9.66 441 9.71 648 0.28 352 | 9.94 793 30] 10 0

- 4% 31| 9.66465| 24| 9.71679] 31| 0.2832Lf 9.94786 | 7] 29 56

81 32] 9.66489| 24| 9.71709| 30| 0.28291 | 9.94780 | 6] 28 52

12 33)] 9.66513| 24| 9.71740| 81| 0.28260]. 9.94 773 | 7] 27 48

16| 34| 9.66 537 gg 9.71 771 g} 0.28220 ] 9.9477| 6| 26 44

50 20] 35] 9.66 562 9.71 802 0.28 198 | 9.94 760 =19

24] 36 966686 | 24] 9.71833( 38L| 0.28167] 9.94753 | 7[ 24 36

28] 37| 9.66610| 241 9.70863| 30| 0.28187] 9.94747] 6] 23 32

32) 38| 9.66634 | 24) 9.7084 | 31| 028106 9.94740| 7] 22 28

36 ] 89| 9.66 658 gi 9.70925| 31| 028075 9.94 734 6] 21 24

50 40 40| 9.66 682 9.71 955 80 0.28 045 | 9.94 727 7,, 20] 9 2

d4 | 41 966706 | 241 9.71986 ( 31 0.28 014 9.94720( 71 19 16

48 ) 42| 966731 | 26 9.72017| 81| 027983 9.94714| 6| 18 12

52| 43| 9.66 755 24§ 9.72048| 31| 0.27952| 9.94707| 7| 17 8

66 | 44| 9.66 779 %3 9.72078 | 30| 0.27922] 9.94700| 7| 16 4

51 0] 45| 9.66 803 9.72 109 8 0.27 891 | 9.94 694 6 1] 9 0

41 46 9.66 827 24 9.72140( 381 0.2780[ 9.94687{ 71 14 56

8| 47| 96681 24] 9.72170| 30| 0.2780] 9.94680 | 7] 13 52

12| 48] 9.66 875°] 241 9.72201 | 81| 0.27799] 9.94674{ 6] 12 48

16 | 49| 9.66 899 % 9.72 231 3(1) 0.27769 ] 9.94667| 7| 11 44

61 20] 50| 9.66 922 | 9.72 262 8 0.27738] 9.94660| ‘| 10] 8 40

24 51 ] 9.66 946 | 24| 9.72293 | 31| 0.27707] 9.94654 6] 9 36

28| 52 9.66970 | 24| 9.72323| 30| 0.27677.f 9.94647| 7| 8 32

32) 53] 9.66994 | 241 9.72354| 31| 0.27646) 9.94640] 7] 7 28

36| 54] 9.67 018 Zi 9.72384 | 30| 0.27616] 9.94634| 6| 6 24

51 40] 65] 9.67 042 9.72 415 3 0.27 5851 9.94 627 ’ 5] 8 20

4] 56) 9.67066 | 24| 9.72445| 30| 027655 9.94620( 7| 4 16

48] 57| 9.67000 | 24| 9.72476| 31| 0.27524] 9.94614| 6] 3 12

52| 58] 9.67113 | 23] 9.72506| 30| 5.27494] 9:94607| 7] 2 8

56 | 591 9.67 137 -%ﬁ 9.72 537 33 0.27 463 | 9.94600( 7} 1 4

52 0] 60] 9.67 161 omser| | om 433 | 9.94 593 7 0] 8 o

L. Cos d. | L.Cotg. |c.d. | L. Tang. | L.Sin. |d.] m. §

62° 4"
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TABLE ].9.;Féve-1)lace logarithms of circular functions, etc. —Continued.

14

1" 28°
m. s | 7 | L.sin. | 4. | L Tang. |c.d.| L.Cotg. | L.Cos. |ad.
52 o o] 9.67161 9.72 567 0.27 433 | 9.94 593 6] s o
4] 1) 967185 | 24] 972503 8L 0.27402| 9.904587 | 6] 59 56
sl 2| 967208 23| 9.72628| 30| 0.27372| 9.94580| 7] .58 52
12 8| 967282 24| 9.72659| 31| 0.27341] 9.94573| 7| &7 48
6] 4] 9.67 256 gi 9.72 689 g? 0.27 311 | 9.94 567 <7> 56 44
52 20) 51 9.67280 | . | 9.7272 0.27 280 | 9.94 560 55 7 40
20 6] 9.67303.| 2| 97270 30 0.27250] 9.94553 | 7| 54 36
8] 7| 967327 2] 972780 30| 0.27220] 9.945646 | 7] 53 32
2| 8] 96730 | 23| 972811 | 31| 027189 9.94540| 6] 52 28
36) 9] 9.67374 gi 9.72 841 gg 0.27 159 | 9.94 533 ; 51 24
62 40| 10] 9.67308 | _ | 9.72872] 0.27 128 | 9.94 526 50} 7 2
de | 11| 967421 | 2B 972902 | 30| 027008 9.94519| 71 49 16
48| 12f 9.67445( 24f 972932 80| 0.27068] 9.94513 | 6} 48 12
62| 13] 9.67468| 231 972063 3L| 0.27037] 9.94506| 7| 47 8
56 | 14 9.67 492 gg 9.72 993 gg 0.27 007 |. 9.94 499 ; 46 4
63 0 15] 9.67 515 9.73 023 0.26°977 | 9.94 492 5] 7 0
4 a6] 967630 | 24| 9.73054| 31| 0.26946] 9.94485 | T} 44 56
gl 17] 967662 | 28] 973084 | 30 0.26916]| 9.9t 479 | 6] 43 52
12 18] 9.67686 | 24| 9.73 14| 30| 02688 ] 9.94472 7] 42 48
16| 19| 9.67 609 ﬁ 9.73 144 gfl) 0.26 856 | 9.94 495 ; 41 44
53 20| 20] 9.67 633 9.73 175 0.26 825 | 9.94 458 40] 6 40
24f 2] 96765 | 280 973205 30| 0.26795] 9.94451 7| 39 36
28| 22| 9.676s0| 28] 973235 | 30| 026765| 9.94445| 6 38 32
32| 23] 9.67703| B| 973265 | 50| 026735 | 9.94438| 7] 37 28
36| 24| 9.67 726 éja; 9.73 295 _ﬁ) 0.26 705 | 9.94 431 ; 36 24
53.40 0 25| 9.67750 | | 9.73 326 0.26 674 | 9.94 424 35| 6.2
da) 26 9677731 2| 9733856 | 301 026644 | 9.94417| T 34 16
48] 271 967796 | 2| 9.7338| 30| 0.26614| 9.94410] 7] 33 12
52] 28] 9.67820 | 24) 973416 30| 0.2658¢ ] 9.94 404 [ G| 32 8
56| 291 9.67 843 gg 9.73 446 gg 0.26 654 | 9.94 397 ; 31 4
61 0] 301 9.67 866 9.73 476 0.26 524 | 9.94 390 30] 6 0
4] 31} 96780 24| 9735071 31| 0.26493) 9.94383| 7] 29 56
8] 2| 967913 23] 973537 30| 0.26463] 9.94876| 7] 28 52
12] 33 9.67936 | 220 973567 | 30| 0.26433| 9.94809| 7] 27 48
16y 840 9.67959 | 23| .73 697 gg 0.26 403 | 9.94°362 _7/ 26 44
64 20] 35| 9.67982| | 9.73 627 0.26 373 | 9.94 355 5] 5 40
24 f 36] 9.68006| 24 973657 | 30} 0.26343]| 9.94349] 6] 24 36
28] 37F 9.68020 | 23] 973687 | 80| 0.26313] 9.94342| 7| 23 32
32) 381 9.68062| 23| 973717 80| 0.26283 | 9.9433 | 7] 22 28
360 39} 9.68 075 gg 9.73 747 gg 0.26 253 | 9.94 328 ,7’ 21 24
54 40| 40| 9.68 098 9.73 777 | . | 0.26 228 9.94 321 201 5 20
44 ] 41) 9.68121| 23| 9.73807 | 30| 0.26193] 9.94814( 7| 19 16
484 42 9.68144| 23| 973837 | 30| 0.26163] 9.94307( 7| 18 12
62) 43) 968167 | 23| 9.7387 | 380} 0.26133) 9.94300| 7| 17 8
56 | 44| 9.68 190 gg 9.73 897 gg 0.26 103 | 9.94 293 7; 16 14
55 0 45| 9.68213( | 9.73 927 0.26 073 | 9.94 286 5] 6 0
4} 46| 068237 240 973957| 301 0.96 043 9.94279] 7] 14 56
8f 47) 9.68200 | 31 973987 | 30| 0.26013) 9.94273| 6} 13 52
12| 5] 9682831 ) g7ao17( 301 025983} 9.94266 | 7| 12 48
16 ] 49f 9.68 305 ‘,g 9.74 047 38 0.25 953 | 9.94 259 ; 1 44
55 20| 60) 9.6s88| . |omaomm| | 025923 9.94 252 10 4 40
241 61| 9.68361 | 2] 974107 30| 02583 | 9.94245| 7] 9 36
28| 52) 9.68874| 23] 974137 30 02583] 994288 | 7| 8 32
320 63| 968397 28| 9.74166| 29| 0.25834] 994231 | 7] 7 28
36 ] 54| 9.68 420 ng 9.74 196 gg 0.25 804 | 9.94 224 ,7, 6 24
65 40| 55| 9.68 443 9.74226 | _ | 0.25774 ] 9.94 217 51 4 20
44 ) 56| 9.68466| 23| 9.74256 | 30| 0.25744] 9.94210( 7| 4 16
48] 57 9.68489 | 23| 97428 | 30| 02574 ] 9.94203 | 7| 3 12
52| 58] 9.68512| 23] 9.74316| 30| 0.25684 | 9.94196 | 7] 2 8
56| 59| 9.68 534 22’3 9.74 345 §3 0.25 655 | 9.94 189 ; 1 4 -
56 0] 60| 9.68 557 9.74 375 0.25'625 | 9.94 182 o] 4 o
L. Cos. d. L. Cotg. | c.d. | L. Tang L. Sin da.1 7/ m., .
61° 4"
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GEOGRAPHIC TABLES AND FORMULAS.

[BULL. 214,

TaBLe 19.—Five-place logarithms of circular functions, etc.—Continued.

L 29°
m. s. ’ L. Sin. d. | L. Tang. { c. d. | L. Cotg L. Cos. | d.
5 0].0] 9.68 557 | 9.74 37 0.25 625 | 9.94 182 60| ¢4 o
4] 1] 9.68580 | 23] 9.74405| 30| 0.25505 | 9.94175 | 7] 59 56
81 2] 968603 281 9.74435| 30| 0255650 9.94168 | 7| 38 52
12| 3] 968625 | 22] 9.74465| 301 0.2553% | 994161 | 7} &7 48
16| 4] 9.68 618 53 9.74 494 ég 0.25 506 | 9.94 154 ; 56 44
56- 20| 5] 9.68 671 ] 9rasa | 0.25476 | 9.94 147 55| 3 40
240 6] 968694 28] 974554 30| 0.25446] 9.94140] 7| 54 36
281 7] 9.68716] 220 9.74583 | 29| 0.25417] 994133 | 7| 58 32
2] s8] 9.6873 | 28] 9.74613| 30| 0253871 9.94126| 7| 52 28
36| 9| 9.68 769 53 9.74 643 38 0.25 357 | 9.94 119 ; 51 24
56 40| 10| 9.68 784 .9.74 673 0.25 327 | 9.94 112 50| 3 20
a4 ] 11| 9.68807 | 23] 974702 291 0.25298) 9.94105| 7] 49 16
a8 | 12| 9.08820f 22| 974732 301 0.25268| 9.04008 | 7| 48 12
62| 18] 9.68852| 23] 9.74762| 30| 0.25238] 9.94090 | 8| 47 8
56 | 14] 9.68 875 i{’;’ 9.74 791 gg 0.25 209 | 9.94 083 ; 46 4
57 o 15| oessor| | o7as: 0.25 179 | 9.94 076 sl 3.0
4] 164 9.68920 23] 97485 | 80| 0.25149] 9.94069 | 7| 44 56
81 174 9.68942| 22| 9.748%0 | 29y 0.25120] 9.94062( 7| 43 52
120 18| 9.68965| 23] 9.74910| 30 0.25000 | 9.94055| 7| 42 48
16| 19§ 9.68 987 gg 9.74 939 %g 0-25 0614 9.94 048 | T dl 44
57 20| 20 9.69 010 9.74 969 | | 0.25 031 | 9.94 041 401 2 40
24| 21 9.69 032 | 22] 9.74998 | 29 0.25002] 9.94034| 7| 39 36
280 221 9.69055 | 23] 975028 301 0.24 972} 9.94027 | 7] 38 32
328 23] 960077 | 22| 975058 B0) o.24 942 9.9402 | 7| 37 28
36 | 24] '9.69 100 %3 9.75 087 %8 0.24 913 | 9.94 012 § 36 24
57 40) 25 9.69 122 9.75 117 0.24 883 | 9.94 005 3L 2 2
4] 260 9.69144| 22| 9756146 | 29| 0.24 854 | 993998 [ 7| 34 16
48] 27 909167 | 28} 9.7517% | 80| 0.24824| 993991 7] 33 12
5201 28] 969189 | 22} 975205 | 29| 0.24 79| 9.93984 | T 32 8
561 20] 9.00 212 | %‘%‘ 9.75 235 gg 02470 9939171 11 A1 4
7
58 0] 30 9.69 234 9.75-264 | | 0.24736 | 9.93 970 30 2 o
4] 31| 969256 | 2] 975204 30| 0.24706] 9.9393| 7| 29 56
-8 82] 9.69279 | 28| 9.75323| 29| 0.24677| 9.93 955 S| 28 52
12] 33] 9.69301| 22| 975353 | 30| 0.24647{ 993948 | 7| 27 48
16] 34| 9.69 323 %% 9.75 382 33 0.24 618 ] 9.93 941 ; 26 44
58 200 35| 9.69845( | 9.75 411 0.24 589 | 9.93 934 25| 1 40
240 36| 969868 | 28] 9.75441| 30| 0.24550| 9.93927| 7| 24 36
28] 37] 9.69300 | 22| 975470 | 29[ o.24530 ] 9.93920 | 7| 23 32
320 38 9.690412] 22] 9755007 30| 0.24500| 9.93912| S| 22 28
361 39 9.69 434 gg 9.75 529 ég 0.24 471 | 9.93 905 ; 21 24
53 40| 40| 9.69 456 ] 9.75 558 0.24 442 ] 9.93 898 20| 1 20
44y 41 ] 9.694791 23] 975588 30| 0.24412] 9.93891; 7 19 16
48 ) 42 9.69500 | 22| 9.75617 | 29| 0.24383 ) 9.9384| 7| 18 12
52| 431 9.69523 | 221 975647 | 80| 0.24353) 9.93876| S| 17 8
56 | 44| 9.69 545 ﬁ% 9.75 676 gg 0.24 324 | 9.93 869 ; 16 4
59 o) 45] 9695667 | 9.75 705 0.24 205 | 9.93 862 B 1 0
4| 46 96958 | 22| 9.75735 | 30| 0.2425] 9.9385 | 7| 14 56
S1 471 9.69 611 220 975764 20| 0.2423 ) 9.93847 | 81 13 52
12] 480 9.69633 [ 22] 075793 | 29| 0.24207] 9.93840| 7| 12 48
16§ 49 ] 9.69 655 gg 9.75 822 gg 0.24 178 | 9.93 833 ; 11 44
59 20 |50 ] 9.69 677 "1 9.7 852 0241481 9.9382 | _J 10] 0 40
24| 51 9690699 | 22] 975881 | 29| 0.24119] 9.93819) 7] 9 36
28| 2] 9.697201 22| 975910 29| 024090 9.93811f 8] 8 32
32) 538 9.69743| 22] 975939 | 29| o0.24061 | 9.93804| 7| 7 28
36 | 541 9.69 765 gg 9.75 969 gg 0.24 031 | 9.93 797 g 6 24
59 40 ) 551 9.69 787 9.75 998 0.24 002 | 9.93 789 51 0 20
440 56 9.69809 | 22| 976027 | 29| 0.23973] 9.03782| 7| 4 16
48| 570 9.6981 | 2] 976056 | 29| 023944} 0937751 7| 3 12
52| 58| 9.6983| 22| 9.76086| 30| 0.23 914} 9.93768| 7| 2 8
56 | 59| 9.69 875 %3 9.76 115 gg 0.23 885 | 9.93 760 § 1 4
60 o] 60| 9.69 897 "1 9.7 144 0.23 856 | 9.93 753 of 0 o
L.Cos. d. | L.Cotg. [ec.d.| L. Tang. | L.Sin. | d.| m. 8
600 4)\
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Tasre 19.—wve-place logarithms of circular functions, ete.—Continued.

s

P 30°
m. s )’ L. Sin. d. | L. Tang. | ¢. 4. | L. Cotg L. Cos. | d.

0 o] of 9.69807| | 9.76144 | ,o| 0.28856) 99371 | .| 60| 6o 0
Al 1| ecoor9| 21 o7sams| 291 o2ssr| omrs| Tf 6 56
s| 2] oevon| 22| o7e202| 55| o2s7es| ousvs| 3| 68 52
| 3| oo | 2| oveesr| 3| ool oo37si| T &7 48
1| 4 ocoost| 2| ovo2ei) 50| o23m| ee3ve| 7| 66 4
0 0] 5| 970006 | [ 907620 o[ 0.23710) 9.93717 55| 59 40
o o] 97008 ' ozomol 25| ozest| oos709| Sf 54 36
8| 7f o005 | o76s4s| 29| o2sese| o930z T 6o 32
2| sf omoom| 3| ozesr) 53| o232 993695 | T 52 28
6| of wroows| 2| acao6| 29| 023694 | 993687 | S| 51 2
0 40 10 9.70 115 g 976435 9] 0.235651 9.93680) | 50 ] 59 20
a] | oz0s7| 22| oizeaca| 35| 02353 | 9er3| T 49 16
aspo12f 970159 ( 21 976493 23| 0.23507| 9.93 665 5| 48 12
s2f 13| 970180 | 2| oo | 2| o023 ais| ooz ees | T a7 8
56 | o022 2] 976551 | 39| 023449 9le36s0 | S| 46 4
1ol | o024 o] 976680 | oo 0.28420] 9.936a3| | 45| 59 0
af 16| 90205 2| 976609 | 23| o2z3s01| 9wz | | a4 56
sf 17| ooaer| ZY oveeze| 30| o23361] oo3ces) S| 43 52
12| 18] 970288 | ) 976 es| 0| o2ssaz| g9 ez T 42 48
36| 19| o010 | 2] 976 vr| 391 023303 | 9wz | Tf a1 44
T2l 20| omssz| o | o] o (o232 | 06| , 0] 68 40
o0 21 o0ss3| 23| 9.7 7st| 2| o023 2d6| 99359 | 1) 39 36
as| 22| 97087 | ZP| ore7ss| 5 o air| vesson| 2 s8 39
se| 23| o7osvs| 3] ovesiz| D o218y 09368 | T w7 28
36 24| ooars| Pl ovesa| 3| o231m9| 993577 | T 36 24
140 | 970439 | 4| 976870 | Lo 0.25130) 993569 | , | 35| 58 20
af oo | ooact| 22N o7eseg | 291 oawtor) vceasez | Il s 16
ag| 27| oroase| Syl oooes| 90 owonz| oesssd | B m 12
5ol 28| 970504 | 5r| 076957 | 201 0.23 093] 993547 | I 32 8
56| 20| 97052 | g3 976986 | 20| 0.23 014 | 993559 | 7| 8L 4
2 0f 80| 970547 | [ 97701 | | 02298 | 9esss| L] B0 58 o
al si]| o068 | 2| o7ros| 2 0.5 980 | .03 tos 29 - 56
sl s 00500 22 977073 o1 022 97| 993 517 H 52
iz s oman| 31 o7 2B o22sw| gessio| I 2 48
164 30| 970633 2| orrazo) 2| o22s0) o03b02; 5| 2 1
2 20| 35 970664 | 5 [ 9.77 15 o.22811 | 9.93495 | | 25| 57 40
2] se| o706 | Z| arriss| 2| ozzsiz] 903457 | ] 2 36

sl 7| 970607 | 2| 9.7 S| 02273 f 99340 | T 93 32 .
2] ss) ooms| 2| o) B ooge7ma| ewan| S| @ 28
s s0] oome| 33| omom| 20 om27e| owsacs| T 2 2
2 a0 40| 070761 | o | 977808 | 0| 02z607| 993457 | | 20| 57 20
T I R R A IR 450 | 1] 19 16
ag | az| 970803 | 2| o7zact| 2 o2 ey | oozaiz| B 18 12
| 3] ozosea| ) oisoo | 2| 02260 99 ass| I 17 8
56| aa] 97086 | 22| o717 a8 0.22552 | 993427 | 8| 16 4

| 21 29 7
3 ol ) om0ser| o | 974m) Lo 022 g4 [15] 57 o
af ac| ozosss| M o7rare| 20 ogzsa| vwsdiz| | 14 56
sl az| omooon | Z3| 977505 | 23| 022495 ) 993405 | I 13 52
| 4z oroost| 2l ovrsss| Bl oweda| seser| 3w 48
16| wof ooe2| Zyomsez| 2| ozds) eosso| I n 44
32050 om09m| o | 977091 | o[ 022409 993382 | ;| 10| 56 40
o2 s oroved | BN orrergf 23| o.22ssi) gesm| I) o 36
| o2l omons| 2| ommeas| 201 oz232f 99337 | 3| 8 32
sel mal omose| 32| 97merr| 39| 022323 oe3zeo| I| 7 28
36| o4 omwess| or) 97706 | 23| oz2204) 903352! §) 6 2
3 a0l s 0o | o | 977 e | o 022266 99384 | | 5] 56 2
aa| 66| o7rao0| Zf oozzcs| 39| 022237 93z | 1| 4 16
as| s7f oz | | om7on| 23| 022200 993329 F| 3 12
sef os| ozwtae| 2} o7rswn| 21 022180 o3z | 1| 2 8
s6 | so| eriaes| | orrsiw| 23| 022151 ve3zia| J| 1 4
4 ofco| o718 9.77 871 0.22 123 | 9.93 307 ol s o
L. Cos. d. L. Cotg. [c.d.| L. Tang. } L.Sin, |d.] / m. s
590 3]\
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GEOGRAPHIO TABLES AND FORMULAS.

[BULL:214.

TasLe 19.— Five-place logarithms of circular functions, etc.—Continued.

2" 31°
m. s 4 L. Sin, d. { L. Tang. |c.d. | L. Cotg. | L.Cos. | d.
4 o] o] 9.7118¢ 9.77 877 0.22 123 | 9.93 307 60|56 o
4| 1Q o7r205| 21| 977906 | 29| 0.22094 | 9.93209( 8] 59 56
8l 2] 9mo| 21] 9.7793% | 29| o.22065| 9.93201 | 8| 58 52
12| 3] eomi2ar| 20] 9r9es| 28] o0.22037) 993284 7] 57 48
16] 4] 9.71 268 gi 9.77 992 gg 0.22 008 | 9.93 276 g 56 44
4 2| 5[ 9.71 28 9.78 020 0.21 980 [ 9.93 269 55 | 55 40
o4l 6] o.ms0| 21] 978049 29| 021951} 9.93261| 8] 54 36
28| 71 9733 | 21} 978077 | 28 021923 9.93253| 8] 53 32
32 sl omas2| 20] 978106 29| oorsuef ooz 7Y 52 28
6] 9] 9.7 373 % 9.78 185 gg 0.21 865 | 9.93 238 g 51 24
4 40] 10 9.71 393 9.78 163 0.21 837 | 9.93 230 50 |55 20
44 11] 9o.mdra| 2] 978192 29| o.21808) 9.93223| 7| 49 16
48] 12 o7ra3s| 20]| 95820 28| o021 7s0) 993215 8] 48 12
52| 13] 971456 | 21) 978249 29| qa1751| 9.93207 | 8] 47 8
56 ] 14] 9.71 477 g} 9.78 277 gg 0.21 723 | 9.93 200 g 46 4
5 0] 15[ 9.71 498 9.78 306 0.21 694 | 9.93 192 4505 0
4] 16) 9.71519| 21| 97833¢| 28| oo1666| 9.93184 | 8} 44 56
gd 17| 971639 ) 20| 978363 | 29| 0.21637) 993177 | 7| 43 52
12) 18| 971660 | 21| 978391 | 28| o0l21609| 9.93169 | 8| 42 48
16| 191 971581 | 21} 9.78 419 gg 0.21 581 | 9.93161| 8| a1 44
5 200 20| 9.71 602 9.78 448 | o | 0.21 652 | 9.93 154 40§54 4o
24 21§ 9.71622| 20| 9.78 476 281 02152 | 9.93146 $1 39 36
28| 22 971643 21| 9.78 505 0.2t 495 | 9.93138| S| 88 32
32| 23| 971664 | 21] 978533 | 28| go1467| 993131 7| 37 28
36| 24] 9.71 685 % 9.78 562 gg 0.21 438 | 9.93 123 g 36 2%
5 40] 25| 9.71 705 9.78 590 0.21 410 | 9.93 115 35|54 20
44| 26 9726 2| 97sci8| 28| o.21382) v.93108{ 7| 34 16
agl 27 omuvar| 2| 98647 | 20| 0.21353| 9.93100| S] 33 12
52] 28| 9.1 77| 20| 9.78 675 33 021325 | 993002} 8] u2 8
56| 29| 9.71 788 gi .78 704 Zg 0.21 296 | 9.93 084 573 31 4
6 ofsof 971809 9.78 732 0.21 268 | 9.93 077 30]54 o
4 3] o7re| 200 98760| 28] 21210 9.93069) S} 29 56
. sf 32] o.usso| 2L[ 978789| 29 o2ran| 993061 | S| 28 52
12| s3] 9.71870| 20] 9.78817| 23| o21183| 9.93 053] & 48
16| 34] 9.71 891 g(l) 9.78 845 gg 0.21 155 | 9.93 046 g 26 44
6 20| 35( 9.7 911 '9.78 874 0.21 126 | 9.93 038 25153 40
24| 36 970932 2L} 9.78902| 28| o21008) 9.93030 | 8| 24 36
28] 37) 971952 20] 978930 | 28| o.21070) 993022 | 3| 23 32
2l 38| 971973 | 21 978969 | 23| 021 041] 9.93 014 S| 22 28
36| 39 9.71 994 3(1) 9.78 987 2§ 0.21013) 9.93007 | ] 21 24
6 40 40| 9.72 014 9.79° 015 0.20 985 | 9.92 999 20 |5 2
44| 4] 972034 200 97903, 28 020057 9929011 &] 19 16
48] 42| 97205 | 2] 979 072 gg 0.20 928 | 9.92 983 g 18 12
52| 48] om2075| 201 979200 28| 020 900 9.92 976 4 Y 8
6] 44) 97209 | 2] 979128 2 o20sm2) 9.90208| §) 16 4
7 o) asf o2ue| |- 979156 | oo | 0.20 844 | 9.92 960 15|53 .0
4| 46] 9.72 137 9.79 185 | 23| 0.20 815 | 9.92 952 81 1a], s6
8| 47| 9.72157| 20] 9.79 213 | 020787 | 9.92 944 &1 13 52
12| 48| 9.72 177- %2 9.79 241 gg 0.20750 | 9.92 936 | &} 32 48
16| 49| 9.72208° 2 9.79209 | 22| o20731) sz o) T 44
7 20f50] oma| | o727| o | 0.20708] 9.92 921 1052 40
24| 51| 972238 | 20 9798% | 23| 0.200674 | 9.92 913 819l 36
28| 52| 9.72259 | 21| 979854 | 231 0200646 | 992905 | S| 8 32
s2| 63| 9722191 204 979382 | 28| o20618| 992897 S| 7 28
36 ) 54f 0722001 200 979410| 23| 020590 | 902 s89 g 6 24
7 40 55| 9.72 320 9.79 438 0.20 562 | 9.92 881 EE
aaf 56| 972310 | ) 979406 | 2| 020534 | o928 | 7 : \ 3
48| 57 9.72300 | 5| 9.7949% | 53| 0.20505]| 9.92866 | S| 3 12
2| o8) 972381 | 5] 97952 | 231 o20477] o028 | & 2] 8
56) o) 972401 | 20} 9795651 | 23| 020449 9l02 850 g 1 4
8 ofe6of o.72421 9.79 579 0.20 421 | 9.92 842 o5z o
L. Cos. d. | L.Cotg. c.d.| L. Tang. | L.Sin. |a.| m. s.
58° 3
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TABLE 19.— Five-place logarithing of circular functions, etc.—Continued.

151

2!\ 320
m. s | / L. Sin. d.. | L. Pang. | c.d.| L. Cotg. | L. Cos. |d.
8 0] 0] 9.72421 9.79 579 0.20 421 | 9.92 842 60| 52 o
4] 1) 97244t | 20] 979607 | 28| 0.20393] 9.92834 | &} 59 56
8l 2| 972461 | 20] 979635 | 28] 0.20365) 9.9282 | 8] 58 52
120 3] 9.72482| 21) 979663 | 28) 0.20337] 9.9288| 8] 57 48
16] 4] 9.72 602 ig 9.79 691 gg 0.20 309 | 9.92 810 §, 56 44
8 20| 5[ 9.7262 9.79 719 0.20 281 | 9.92 803 55| 51 40
24| o] 972542 20| 979747 | 28| 0.20253| 9.92795 | 8] 54 36
28] 7] 972562 20| 979776 | 29| 0.20224| 9.92787| 8| 63 32
32| 8] o.72682| 20| 979804 | 28| 0.20196| 9.92779 | 8] 52 28
36] 9] 9.72 602 38 9.79 832 gg 0.20 168 | 9.92 771 g 51 24
8 40] 10| 9.72 622 9.79 860 0.20 140 | 9.92 763 50| 51 20
d4) 11| 972643 | 21] 979888 | 28| o0:20m2] 9.92755 | 8] 49 16
48] 12 972663 20} 979916 | 28| 0.20084) 9.92747| 8] 48 12
52] 13| 9.72683| 20| 979944 | 28| 0.20056 | 9.92739 | 8| 47 8
66| 14y 972708 | 200 979972 | % 0.20 028 | 9.92 731 g 46 4
9 of 1| 9.72723 9.80 000 0.20 000 | 9.92 723 %fF 61 0
4] 16] 9.72743| 20] 9.80028| 28| 0.19972) o.M | 8} 44} 56
8] 17] 9.72763) 20] 980056 | 23| 0.19944) 992707 | 8 43 52
12] 18] o.72783| 20| 9:80084| 28 0.19916] 9.92699 | 8] 42 48
16] 19| 9.72 803 gg 9.80 112 gg 0.19 888 | 9.92 691 g 41 44
9 20) 20| 9.72 823 9,80 140 0.19 860 | 9.92 683 40| 50 40
4] 21) 972843 20 980168 28] 0.1982) 9.92675| 8] 39 36
281 22 9.72863| 20| 950195 27| 0.19805] 9.92667| 8} 38 32
321 23] 972883 20| 980223 | 28| 0.19777] 9.92659| 8] 37 28
36] 24| 9.72 902 ég 9,80 251 gg 0.19 749 | 9.92 651 g 36, 24
9 40| 26§ 9.72 922 9.80 279 0.19 721 | 9.92 643 351 5 20 -
44] 26] 9.72942| 20} 9:80307| 28| 0.19693] 9.92635 [ 8} 34 16
48] 27] 972962 | 20} 9.80335 | 28| 0.19665| 9.92627| 8} 3 F 12
52| 28] 972982 20| 980363 | 28| 0.19637] 9.92619| 8] 32 8
561 29| 9.73 002 gg 9.80 391 gg 0.19 609 | 9.92 611 g 31 4
10 of 30| 9.73 022 9.80 419 0.19 581 | 9.92 603 80 50 0
4| 81| 973041 | 19| 980447 | 28| 0.19553 | 9.9259% | 8] 29 56
gl s2] 973061 20| 9.80474| 27| 0.1942| 9.92587 | S| 28 52
12] 33] 973081 | 20) 930502 28| 0.19498] 9.92579 | 8] 27 48
16f 841 9.73 101 gg 9,30 630 % 0.19 470 | 9.92 571 g 26 44
10 20 35 9.73 121 9.30 558 0.19 442 | 9.92 563 25| 49 40
24| 36| 973140 19| 9.30586 | 28| 0.19414| 9.9255 | 8] 24 36
28| 37| 973160 20| 9.30614| 28| 0.1938 | 9.92546 | 9] 23 32
32| 38| 973180 20| 9.30 642 | 287 0.19358 | 9.92538 | 8| 22 28
36| 39| 9.73 200 %g 9.30 669 gg 0.19 331 | 9.92 530 g 21 24
10 40 40| 9.73 219 9.30 697 0.19 303 | 9.92 6522 20 49 20
44| 1] 973239 20| 9307255 | 28} 0.19275| 9.92514 | S| 19 16
48| 42| 973259 20| 930763 | 28| .0.19247] 9.92606| S| 18 12
52] 43] 9.732718| 19) 930781 | 28) 0.19219] 9.92498) 8) 17 8
56 | 44| 9.73 298 38 9,30 808 gg 0.19 192 | 9.92 490 g 16 4
11 o) 45| 9.73318 9,30 836 0.19 164 | 9.92 482 1) 4 0
4] 46] 973337 19| 980864 | 28| 019136 9.92473 | 9| 14 56
8] 47] 9.73357 ] 20] 930802 | 28| 0.19108) 9.92465| 3} .13 52
12| 48] 973877 20| 9.30919 | 27| 0.19081| 9.92457| S} 12 48
6] 49| 9.73 3% ;8 9.30 947 ég 0.19 053 | 9.92 449 g 1 44
11 2| 60 9.73 416 9.30 975 0.19 025 | 9.92 441 10| 48 40
24| 51| 97343 | 19| 981003 | 28| 018997 9.92433| S| 9 36
28] 52] 9.73455 | 200 981030 | 27| 0.18970] 9.92 425 33 8 32
32) s3| 973474 19| 081058 | 28| 0.18942] 9.92416] 9| 7 28
36| 541 9.73 494 Z{g 9.81 086 gg 0.18 914§ 9.92 408 g 6 24
11 40 5 | 9.73 513 9,81 113 0.18 887 | 9.92 400 51 48 20
44] 56) 9.73633 | 20) 981141 | 28)7-0.18859) 9.92392| 8} 4 16
48] 7] 973652 | 19| 981169 28| 0.18831| 9.92384| 8| 3 12
62| o8] 9.73672| 20| 981196 | 27| 0.13804] 9.92376 | 8] 2 8
56 ] 59| 9.73 591 %8 9.81 224 ég 0.18 776 | 9.92 367 ‘g 1 4
12 0] 60 9.73 611 9,81 252 0.18 748 | 9.92 359 0y 48 o
L.Cos. d. | L.Cotg. | c.d. | L. Tang. | L.8in. |d.] / m. s,
57° 3n
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152 . GEOGRAPHIC TABLES AND. FORMULAS.  [BULL.214.

TasLe 19.— Five-place logarithms of circular functions, etc.—Continued.

2" 332 : ,
m. s. 4 L. Sin. d. | L. Tang. |c. d.| L. Cotg. L.Cos, | d.
12 of o) 9.73611 9.81 252 0.18 748 | 9.92 359 60| 48 o
4| 1| 073630 19| 981279 27| 013721 | 9.92351 | S| 59 56
. 8) 27 97360 | 20| 9.81'307 | 28] 0.18693] 9.92343 | S 68 52
120 3| 9.73669| 19| 9.81335 | 28| 0.18665] 9.9233 | 8] 57 48
6] 4] 973680 20| 9.81 362 2; 0.18 638 | 9.92 326 g 56 44
1 — 2
12 20 5| 9.73 708 9 9.81 390 0.18 610 | 9.92 318 B5 | 47 40
24 6) o.73727] 19) 9.81418] 28| 0.18582 ) 9.92310| 8] b4 36
81 7| 9.73747| 20| 9.81445| 27| 0.18555] 9.92802| 8] 53 32
321 8| 973766 19] 9.81473 | 28| 0.18527] 9.92203 | 9| 52 28
6] 9] 97378 %8 9.81 500 gg 0.18 500 | 9.92 285 g 51 24
12 40} 10 9.73 805 9.81 528 0.18 472 ] 9.92 277 50| 47 20
4] 1] 973824 19] 9.81556 | 28| 0.18444 ) 9.92269 | 8 49 16
48 12 9738431 191 9.81583{ 27! 018417} 9.92260 | 9] 48 12
52| 13| 9.73863| 20 9.81611| 28| 0.18380) 9.92252 | 8§ 47 8
56 ] 14) 9.73 882 lxg 9.81 638 % 0.18 362 | 9.92 244 g 46 4
q
13 0] 15| 9.73 901 9.81 666 0.18 334 | 9.92 235 |. 6] 47 0
4] 16] 973921 20 981693 27| 0.18807) 9.92227| 8] 44 56
8] 17| 973940 19 9.81721| 28| 018279 9.92219 | 8] 43 52
12] 18| 9.73959 | 19| 9.81748| 27| 0.18252| 9.92211 [ 8] 42 48
16) 19| 9.73978 | 19| 9.s1 776 | 28| 0.18224] 9.92202| 9] 41 a4
19 27 8
13 200 201 9.73 997 9.81 803 0.18 197 § 9.92 194 408 46 40
24 21 9.74017| 20) 9.81831| 28| 0.18168] 9.9218 | S] 39 36
28| 22| 9.74036 | 19| 9.81858| 27| 0.18142f 9.92177| 9] 38 32
32| 23| 9.74055| 19] 9.8188%6| 28| 0.18 114 | 9.92169 [ 8] 37 28
36 24] 9.74 074 19)] 9.81913] 27| 0.18087) 9.92161 | 8] 36 24
. 19 28 9 -
13 40 25 9.74 093 9.81 941 0.18 059 § 9.92 152 35| 46 20
44§ 26| 974113 | 20 9.81968| 27| 018032} 9.92144 | 8] 34 16
48] 27| 9.7a132| 19| 9.8199%6( 28( 0.18004 | 9.92136| 8] 33 12
52| 28] 974151 | 19 9.82023! 27| 0.17977] 9.92127 | 9| 32 8
561 291 9.74 170 %g 9.82 051 g{il 0.17 949 | 9.92 119 g 31 4
14 0] 30] 9.74 189 9.82 078 0.17 922 | 9.92 111 30| 46 o0
4] 31] 9.74208| 19} 9.82106| 28| 0.178%4 ] 9.92102| 9] 29 56
8] 32| 974227 | 19] 982183 27| 0.1787] 9.92004 | 8] 28 52
120 331 9.7a246| 19| 9.82161( 28| 0.17839] 9.9208 | 8| 27 48
16] 34 ] 9.74 265 %g 9.82 188 é; 0.17 812 ) 9.92 077 g 26 44
14 20| 351 9.74 284 9.82 215 0.17 785 | 9.92 069 25| 45 40
24} 36§ 974303 | 19] 9.82243 | 28] 0.1777] 9.92060| 9} 24 36
28 37| 974322 191 9.82270| 27| 0.17730)] 9.92052 | 8] 23 32
321 38] 974341 | 19) 982208 | 28| 0.17702] 9.92044 | 8] 22 28
36| 39 9.74 360 %g 9.82 325 g; 0.17 675 | 9.92 035 g 21 24
14 403 407 9.74 379 9.82 352 0.17 648 | 9.92 027 201 46 20
gl 1] 974308 19 982380 | 28| 0.17620] 9.92018| 9] 19 16
a8 a2 974417 | 19| 9.82407 ] 27| 0.17593 | 9.92010| 8] 18 12
52 ) 43| 9.74436| 19 9.82435| 28| 0.17565| 9.92002| 8} 17 8
56 ) 44| 9.74 455 %g 9.82 462 %; 0.17 538 | 9.91 993 g 16 4
15 0) 45) 9.74 474 9.82 489 0.17 511 ] 9.91 985 15] 46 0
4t 48} 974493 1908 9.82517| 287 0.17483] 9.91976| 9] 14 56
8] 47 974512 | 19§ 9.82544 | 27 0.17456 ] 9.91968| 8] 13 52
120 48] 9.74531| 19 9.82571 | 27| 0.17429} 9.91959 | 9] 12 48
16| 491 9.74 549 }S 9.82 599 gg 0.17 401 | 9.91 951 g 11 4
15 2| 50| 9.74 568 9.82 626 0.17 374 | 9.91 942 10| 44 40
24| 51| 9.74587| 198 9.82653 | 27| 0.17347] 9.91 93¢} 8] 9 36
o8t 521 9.74606| 198 9.82681 | 28( 0.17319] 9.91925f 9 8 32
32)] 53] 97462 | 19y 982708 ) .27 0.17292) 9.91 917} 8] 7 28
361 54 9.74 644 %g 9.82 735 %; 0.17 265 | 9.91 908 g 6 24
15 40) 55) 9.74 662 9:-82 762 0.17 238 | 9.91 900 5) 44 20
44| 66 9.74681 | 190 9.82790 | 28| 0.17210] 9.918n | 9] 4 16
48| 57| 9.74700| 198 9.82817| 27| 0.17183f 9.9183{ 8] 3 12
52] 58] 974719 | 19] 982844 | 27| 017156 9.91874] 9] 2 I
56§ 59| 9.74 737 %g 9.82 871 3; 0.17 129 § 9.91 866 g 1 4
16 o] 60| 9.74 756 9.82 899 0.17 101 | 9.91 857 o] 4 o
L. Cos d L.Cotg. |c. d.| L. Tang. | L.Sin. |d 4 m. 8,
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Tasie 19.—Pive-place logarithms of circular functions, elc.—Continued.

2]1 340
m, s | L. 8in. | 4. ] L. Tang. |c. d.| L.*Cotg. | L.Cos. |d.
16 0f 0] 9.74 756 9.82 899 0.17 101 | 9.91 857 60] 44 0
4 1) o) 19] 9.8292% | 27| 017074 | 9.91849| 8| 59 56
81 2] 974794 19) 9.82953| 27| 0.17047] 9.91840| 9| 58] 52
12) 3] ovasi2]| 18] 982980 | 27| 0.17020) 9.91832| 8] 57 48
16 4] 9.74 831 }3 9.83 008 §§, 0.16 992 § 9.91 823 3 56 44
16 20)] 5] 9.74 850 9.83 085 0.16 965 | 9.91 815 55 ) 43 40
4| o6 974868 18] 9.83062| 27 0.16938f 9.01806 [ 9| 54 36
o8] 7} 9.massr| 19) 9.83080) 27 016911 ) 9.91798| 8] 53 32
32 8 9749006 19) 9.83117| 28| 0.1683] 9.91789| 9] 52 28
361 9f 9.74 924 ig 9.83 144 g; 0.16 856 f 9.91 781 g 51 24
16 40] 10) 9.74 943 9.83 171 0.16 829 | 9.91 772 50 43 20
M| 1| 974961 | 18) 9.83198 27| 0.16802) 9.91 763 9| 49 16
4871 12] 9.74980, 19} 9.8322 | 27| 0.16 775 9.91 % 81 48 12
52 13} 974999 | 19] 9.83252| 271 0.16748] 9.91 746 9| 47 8
56 ) 14| 9.75 017 ]13 9.83 280 gg 0.16 720 | 9.91 738 3 46 4
17 0] 15] 9.75 036 9.83 307 0.16 693 § 9.91 729 5] 43 0
4] 16] 975054 18] 9.8333¢| 27| 0.16666) 9.91720] 9] 44 56
8f 17] 975073 | 191 9.83361| 27| 0.16639f 991712} 8] 43 52
12| 18] 975091 | 18} 9.83388 | 27| 0.16 612 9.91 703 | 9] 42 48
16] 19] 9.76 110 12 9.83 415 g; 0.16 585 | 9.91 695 g 41 44
17 20| 20| 9.75 128 9.83 442 0.16 558 | 9.91 686 40] 42 40
4] 2] 975147 | 19) 983470 28| 0.16530 ) 9.91677| 9] 39 36
28| 221 975165 | 18] 9.83497| 27| 0.16503| 9.91669! 8] 38 32
321 28] 975184 19| 9.83524 | 27| 0.1647 | 9.91 660 | 9] 37 28
36| 24| 9.75 202 %g 9.83 551 3; 0.16 449 | 9.91 651 g 36 24
17 40 25| 9.75 221 9.83 578 0.16 422 | 9.91 643 35| 42 20
a4 ] 26] 975230 18] 9.83605] 27| 0.16395) 991634 9] 34 16
48] 27| 975258 | 19] o0.83632| 27| 0.16368) 9.91625| 9] 33 12
52| 28] 975276 18] 9.83659 | 27| 0.16 341§ 9.91 617 8] 32 8
56| 29| 9.75 204 %3 9.83 686 | é; 0.16 314 | 9.91 608 g 31 4
18 of 30] 9.75 213 9.83 713 0.16 287 | 9.91 599 0] 42 0
4] 31 975431 18] 9.83 740 71 016260 9.91591 | 8] 20 56
sl 32| o75850] 19] 90.83768) 28| 0.16232) 9.91582) 9] 28 52
12| 33| 975368 18] 9.83795| 27| 0.16205| 9.91573 | 9| 27 48
6] 34 9.75 386 }g 9.83 822 g; 0.16 178 | 9.91 565 g 26 44
18 200 36| 9.75 405 9.83 849 0.16 151§ 9.91 556 25| 41 40
41 361 9.75 423 181 9.83 876 271 0.16124 ] 9.91 547 | 9] 2 36
o8} 37] 9.75441 | 18} 9.83903| 27| 0.16097) 9.91538 | 9] 23 32
321 384 975450 | 18 9.83930( 271 0.16070] 9.91530 | 8] 22 28
361 89 9.75 478 %g 9.83 957 é; 0.16 043 | 9.91 521 g 21 24
18 40| 40} 9.75 496 9.83 984 0.16 016 | 9.91 512 20 41 20
aa] 41] 975514 | 18] 984011 | 27| 015980 9.91504 | 8] 19 16
48] 421 9.75 533 190 0.84038| 27| 0.15962] 9.9149 | 9] 18 12
62 ) 43) 975551 | 181 984065 | 27| 0.15935] 9.9148 | 9] 17 8
56 | 441 9.75 569 gg 9.84 092 é; 0.15 908 [ 9.91 477 g 16 4
19 oF 45 9.75 587 9.84 119 ©0.15 881 | 9.91 469 1Y 4 0
4] 46] 975005 | 18| o84 146 27| 0.16854 | 9.91460 | 9] 14 56
sl a7 9756247 19| 9841731 27| 0.15827] 9.91451 | 9] 13 52
12) 48) 95642 181 984200 27| 015800 9.9t 442 9] 12 48
16| 49 [ 9.75 660 %g 9.84 227 g; 0.15 773 | 9.91 433 g 1 44
19 20] 60 9.75 678 9.84 254 0.15 746 | 9.91 425 10].40 4o
24| 51| 975696 | 18] 9.84280 | 26| o0.15720| 9.91416| 9| 9 36
28] 52 9.75 714! 181 984307 | 27| 0.15693| 9.91407| 9| 8 32
32] 53} 9756733 19] 9.84334| 27| 0.15666) 9.91308) 9} 7 28
36| 541 9.7 751 %2 9.84 361 %’77 0.15 639 | 9.91 389 g 6 24
19 40) 55 ] 9.75 769 9.84 388 0.15 612 | 9.91 381 51 40 20
44 ) 56] 975787 18} 9.84415| 27| 0.15385) 9.91372] 9| 4 16
ag | 57| 975805 | 18] 9.84442| 27| 0.15558) 9.91363 | 9| 3 12
52] 58] 9.75823 | 18) 9.84 469 27| 0.15531] 9.91 8 91 21 - 8
56 ] 59| 9.75 841 }g 9.84 496 g; 0.15 504 | 9.91 345 g 1 4
20 0] 60§ 9.75 859 9.84 528 0.15 477 | 9.91 336 0] 40 o
L. Cos. da. L. Cotg. ! ¢.d.| L. Tang. } L. Sin. | d. | * m. s,

) 55 gn
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TaBLE 19.— Five-place logarithms of circular functions, etc.—Continued.

211 350
m. s ’ L. Sin. d L. Tang. | ¢. d.{ L. Cotg. L. Cos. | d.
20 0] O] 9.75 859 9.84 523 0.15 477 | 9.91 336 60| 40 o
41 1| 975877 | 18fF 9.84550| 27! 0.15450 | 9.91328( 8] 59 56
8] 2] 9.758% | 18| 9.84576| 26| 0.15424] 9.91319| 9| 58] 52
121 3] 975913 | 18| 9.84 6031 27| 0.15397] 9.91310| 9] 57 48
16| 4 9.75 931 12 9.84 630 g’; 0.15 370 | 9.91 301 g 56 44
1
20 20| 51 9.75 949 9,84 657 0.15 343 ] 9.91 292 55| 39 40
24 61 9.75 967 18§ 9.84 684 271 0.153164 9.91 283 | 9] 54 36
c98) 7] 975985 18] 9.84711| 274 0.15289| 9.91274 | 9] 53 32
327 8] 976003 18] 9.84738( 27| 0.156262) 9.91266 | 8} 52 28
36] of 9.76 021 | 18] 9.84 764 gg 0.15 236 | 9.91 257 g 51 24
20 40( 10§ 9.76 039 18 9.84 791 0.15 209 | 9.91 248 501 39 20
441 11) 9.76 057 | 18] 9.84818| 27| 0.15182] 9.91239| 9] 49 16
481 12| 9.76 075 [« 18| 9.84 845 | 27| 0.15165| 9.91230 | 9] 48 12
52| 13 9.76 093 | 18} 9.84872| 27| 015128 9.91221 | 9| 47 8
56 | 14| 9.76 111 12 9.84 899 % 0.15 101 | 9.91 212 g 46 4
21 of 15| 9.76 129 X 9.84 925 0.15 075 | 9.91 203 465139 0
4] 16)] 976146 | 17 9.84952| 27| 0.15048 ) 9.91194 | 9| 44 56
8] 17§ 9.76 164 | 18| 9.84979 | 27| 0.15021 ) 9.9118 1 9] 43 " 62
124 18] 9.76 182 18| 9.85006| 27| 0.14 99| 991176 9| 42 48
16| 191 9.76 200 lg 9.85033 | 27! 0.14 967-] 9.91 167 g 41 44
21 20% 20| 9.76 218 ! 9.86 059 26 0.14 941 ¥ 4.01 158 40| 338 40
2¢] 21) 97623 | 18] 9.85086 | 27| 0.14914] 991149 | 9] 39 36
28| 22§ 9.76253 1 .17} 9.85113 | 27| 0.14 887 ] 9.91141| 8| 38 32
321 231 9.76271 | 18| 9.85140( 27| 0.1480] 9.91132| 9| 37 28
36 ) 24| 9.76 289 %g 9.85 166 gg 0.14 834 | 9.91 128 g 36 24
21 40| 25| 9.76 307 9.85 193 0.14 807 | 9.91 114 351 38 20
44| 26] 9.76 322 17F 9.85220} 27| 0.14780| 9.91105| 9| 34 16
48 ) 271 9.76 342 | 18| 9.85247 | 27| 014753 | 9.91 096 [ 9] 33 12
62| 28] 9.76360 | 18] 9.85273| 26| 0.14 727} 9.91 087 | 9] 32 8
66| 29| 9.96 378 ig 9.85 300 27} 0.14 700 | 9.91 078 g 31 4
22 0| 30 9.76 395 9,85 327 2 0.14 673 | 9.91 069 30 38 0
4] 31| 9.76 4131 18] 9.8 354 | 27| 0.14646] 9.91060| 9] 29 56
8] 821 976431 18] 9.85380 | 26| 0.14620] 9.91 051 9} o8 52
12) 33) 9.76 448 | 17| 9.85407| 27| 0.14593] 9.91 042 | 9] 27 48
16§ 341 9.76 466 %g 9.85 434 3(7; 0.14 566 | 9.91 033 1?\‘ 2 44
22 20| 35] 9.76 884 9.85 460 0.14 540 | 9.91 023 251 37 40
24 36 9.76 501 | 17] 9.85487 | 27| 0.14513] 9.91014 | 9} o4 36
28) 371 9.76519 | 18| 9.855614 | 27| 0.1448 ] 9.91005 | 9| o3 32
32] 38) 9.76537 | 18] 9.85540 | 26| 0.14460] 9.9099%6 | 9] 22 28
36| 89| 9.76 554 ig 9.85 567 g; 0.14 433 | 9.90 987 g 21 24
22 40] 40 9.76 572 9.85 594 0.14 406 | 9.90 978 20| 37 20
44¢ 41| 976590 ; 181 9.85620 (| 26| 0.143%0} 9.9099| 9] 19 16
48] 421 976607 | 171 9.85647 | 27| 0.14353] 9.90960 | 9] 18 12
62] 43 9.76625 | 181 9.85674! 27! 0.14326] 9.90 951 9] 17 8
56 ) 44| 9.76 642 }g 9.856 700 2(73 0.14 300 | 9.90 942 g 16 4
23 0} 45| 9.76 660 9.85 727 z 0.14 273 | 9.90 933 15| 37 0
4 46 9.76677| 17| 9.85754 | 27| 0.14 246§ 990924 9| 14 56
8] 47] 9766951 18] 9.85780 | 26| 0.14220f 9.90915| 9] 13 52
12| 481 9.76 712 171 9.85807 | 27| 0.14193| 9.90906 [ 9] 12 48
16| 49% 9.76 730 % 9.85834 | 27| 0.14 166 | 9.90 896 lg 11 44
23 20| 50| 9.76 747 9.85 860 2% 0.14 140 | 9.90 887 10] 36 40
24 51| 9.76 765 18] 9.858871 27| 0.14113f 9.90878| 9] 9 36
28] 52| 9.76782 | 17| 9.8593| 26| 0.14087] 9.9089{ 9] s 32
32| 53] 9.76800 | 18| 9.85940 | 27| 0.14060] 9.90860| 9] 7 28
36| 54 9.76 817 % 9.85967 | 27| 0.14 033 | 9.90 851 3 6 24
23 40| 55| 9.76 835 9.85 993 % 0.14 007 | 9.90 842 51 8 20
44| 56| 9768521 171 9.86020] 27( 0.13980) 9.90832(10] 4 16
48 ) 57) 9.76870 | 18| 9.86 046 | 26| 0.13-954] 9.90823 | 9| 3 12
521 58| 9.76887 | 171 9.86073 | 27| 0.13927] 9.90814| 9| 2 S
56 ) 59 ) 9.76 904 ig 9.86 100 | 27 ] 0.13900] 9.90 805 3 1 4
24 0f 60] 9.76 922 '9.86 126 % 0.13 874 | 9.90 796 o] 36 o0
L.Cos. d. ] L.Cotg. |c.d.| L.Tang. | L.Sin. | d / Im. s
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2" 36°
nm, S. ’ L. Sin. d. | L. Tang. | c. d.| L. Cotg. L. Cos. |d.

24 0 0] 9.76 922 17 9,86 126 27 0.13 874 ] 9.90 796 9 60 36 0

-4 1] 9.76 939 18 9.86 15 2% 0.13 847 | 9.90 787 10 59 56

8 21 9.76 957 It 9,86 179 97 0.13 821§ 9.90 777 9 58 52

12 3] 9.76 974 17 9.86 206 2. 0.13 794 1 9.90 768 9 57 48

16 4] 9.76 991 18 9.86 232 o7 0.13 768 | 9.90 759 9 56 44

24 20 51 9.77 009 17 9,86 259 2% 0.13 741 | 9.90 750 9 554 36 40

24 61 9.77 026 17 9.86 285 97 0.13 716 | 9.90 741 10 2! 36

28 71 9.77 043 8 9. 86 312 % 0.13 688 | 9.90 731 9 53 32

32 81 9.77 061 17 9,86 338 bYi 0.13 662 } 9.90 722 9 52 28

36 91 9.77 078 7l 9. 86" 365 27 0.13 635 | 9.90 713 9 51 24

24 40f 10f 9.77 0% 17 9.86 392 2% 0.13 608 | 9.90 704 10 H0 ) 35 20

441 11 ] 9.77 112 18 9,86 418 27 0.13 582 | 9.90 694 9 49 16

48] 12] 977130 7] 986445 Zi| 01355 | 9.90¢68 | 5] 48 12

52 13 9.77 147 17 9,86 471 27 0.13 529 | 9.90 676 9 47 8

56| 141 9.77164 | ° 17 9. 86 498 2% 0.13 502 1 9.90 667 10 46 4

2 0] 16) 9.77 181 18 9,86 524 o7 0.13 476 | 9.90 657 9 6] 38 0
4] 16] 9.77 199 17| 9-86 651 56| 0.13449] 9.90 648 | ¢ 44 56 .

g 171 977216 | - 17 9.86 577 2% 0.13 423 | 9.90 639 9 43 52

121 18F 9.77 233 17 9,86 603 97 0.13 397 | 9.90 630 10 42 48

161 191 9.77 250 18 9.86 630 2% 0.13 370 f 9.90 620 79 41 44

25 200 2040 9.77 268 17 9.86 656 27 0.13 344 1 9.90 611 9 40| 34 40

24| 210 97728 | 7| 9.86683.1 5;| 0.13817] 9.90 602 | 1o 39 36

28§ 22] 9.77 302 17 9.86 709 o7 0.13 291 ¥ 9.90 592 9 38 32

321 23| 9.77 319 17 9.86 736 2 0.13 264 | 9.90 583 9 37 28

36§ 24 9.77 336 17 9.86 762 97 0.13 238 | 9.90 574 9 30 24

25 40 ) 256 9.77 353 17 9.86 789 2% 0.13 2111 9.90 5ﬁg 10 351 34 20

44 | 26 ] 9.77 370 17 9,86 815 27 0.13 185 | 9.90 b5 9 34 16

481 27| 9.77 387 181 9-86 842 2% 0.13 158 | 9.90 546 9 33 12

62| 281 9.77 4056 17| 986 868 2% 0.13 132 | 9.90 537 10 32 8

6| 20) ommazz| 7| ois6se| 55| 013106 9.90 527 [ 19| a1 4

26 0] 30§ 9.77 439 17 9.86 921 2% 0.13 0791 9.90 518 9 30| 3¢ 0

4] 311 9.77 456 17| 9.86 947 97 0.13 053 | 9.90 509 10 29 56

8| 32] 9.77473 17 9.86 974 % 0.13 026 | 9.90 499 9 28 52

12 331 9.77 490 7 9.87 000 27 0.13 000 | 9.90 490 10 27 48

16| s4) 9m7607| 7] 9.87027| 5| 012978 | 9.90480 | 9] 26 44

26 20 85 9.77 524 17 9.87 063 2 0.12 947'] 9.90 471 9 251 33 40

20| 36) 0.77 541 | 371 0.87079| 52| 01292 990462 |,0] 24 36

28| s7| o77sss| yi]| 98706 | ZE1 0.12s04| 9.90442| 9| 28 32

32 881 9.77 67 17 9.87 132 2% 0.12 868 | 9.90 443 9 22 28

36 ] 891 9.77 592 1 9. 87 158 97 0.12 842 | 9.90 434 10 21 24

26 40°) 40 ] 9.77 609 17 9,87 185 .96 0.12 815 1 9.90 424 9 20101 33 20

ad| di] 9.77626) 7] 9.87 211 | 52| 0.12789| 9.90 415 | 10| 19 16

48 1 42 9.77 643 17 9.87 238 2% 0.12 762 ] 9.90 405 9 18 12

520 43 9.77 660 17 9.87 2064 9% 0.12 736 | 9.90 396 10 17 8

56| a4 977677 | 17| 987200 37| 012710 9.90 386 | "9 16 4

27 0] 451 9.77 694 17 9.87 317 2% 0.12 683 } 9.90 377 9 15) 33 0

. 41 461 9.77 111 17 9.87 343 2% 0.12 657 § 9.90 368 10 14 56

8] 47] 9.77 728 16 9.87 369 27 0.12 631 § 9.90 358 9 13 52

12 48] 9.77 744 17 9,87 396 26 0.12 604 § 9.90 349 10 12 48

16| 49 9.77 761 17 9.87 422 2 0.12 578 | 9.90 339 9 11 44

21 20| 60} 97778 ;| 9.87448| o, | 012652 9.90830 | ;5| 10] 32 40

24 ) 61§ 9.77 79% 17 9,87 475 2 0.12.525 § 9.90 320 9 9 36

281 62 9.77 812 17 9.87 501 9% 0.12 499§ 9.90 311 10 8 32

321 53| 9.77 829 17 9.87 627 27 0.12 473 { 9.90 301 9 7 28

36| sa] 97786 | y5| 9.87ese| Z| 012446 990202 | 0] © 24

27 40 55| 9.77 862 17 9,87 680 2% 0.12 420 | 9.90 282 9 51 32 20

44 ) 56 ) 9.77 879 17 9. 87 606 27 0.12 394 | 9,90 2738 1 (‘) 4 16

48| 57} 97780671 37]-9.87638| 50| 0.1287) 990263 9| 3 12

se| s8) omrois| gn| 987689 | 52| 012341 900254 | o) 2 8

56| 59§ 9.77 930 16 9. 87 685 2% 0.12 315 | 9.90 244 9 1 4

28 0f 6O f 9.77 946 9,87 711 0.12 289 § 9.90 235 0} 32 0

L. Cos d. | L.Cotg. |c. d.| L. Tang. | L.Sin. {d. ] / | m. s.

530 311
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GEOGRAPHIC TABLES AND FORMULAS.

[BULL. 214,

TaBLE 19.—Five-place logarithms of circular functions, ete.—Continued.

2" 37°
m. sf{ L. Sin d. ]| L. Tang. | c. d. | L. Cotg L. Cos. | d.
25 of of ommoas| o o8| | 012280 ) 990235 feof sz o
al 1l o3| 17| olsrss| 27| 012262 | 990 225 (19 5 56
8| 2| omroso| MY oszzea| 2 01223 ) 900216 ) ) bs 52
120 3| 9.77 997 1é 9.87 790 | 57| 0.122100 9.90 206 | "o [ 57 48
1) 4] osas| 3] osrsir| ) 012183 ) 990197 ) 3} 56 a4
20| sl omo| . losrssl o ozl s0isr| 4| 5[ s 40
a0 6l omoar| 1) osrasg) 21 or21m) 9s0ams) 3] s 36
280 7] omsoss| 15| ois7sos| 20| o1205f 9.90168 |G| 63 32
s2] s orsoso| 17) osroee| 31 01207 ) 990159 | 9] 52 28
6| 9 o.78007 | IT] o's7oan| 20| 012052 9.90 149 |77 51 24
28 4010 9omns| | Fosrora| o[ 0120  9.90139 | of 50) 81 20
sl 11| o7aa30( 17| o'ssooo| 35| 012000 990130 |7 40 16
Bl PR u| iRk gl aEm el )4
-7 v IS a6 | O : 10
56| 14 978180 | 17| ossora| 36| 011921 | 990101 |19 46 4
2 o] 1| 978197 9.88 105 | 0.11 895 | 9.90 091 5] 31 0
al 16| 078213 | 19| o'ss13r| 25| omasco| 9i0o0s2| 3] 4 56
HEE AR iR R
16 19) 978263 ITf olss2i0| 38| 011790 ) 990058 | 7] 41 44
Bl e o assa) g | 01Tely 9.0 oz | o[ 4050 w0
1] 21] 9.78 29 9.88 262 11 73 .
’ 17 27 1] :
AEE IR R T AR
36| 24| o.78316 | 17| olssna| 20| 011659 | 9:90 005 | ;7| 36 2
20 40| 25| 9.78 362 9,58 367 0.11 633 | 9.89 995 350 30 2
ael-26]| 978379 17| oss303| 26| o107 989985 [0 34 16
48| 27| 978305 | 6] ossax| 2| 01150} 08997 | ,0) 33 2
sa| o8| o8 aiz| 17§ 9ssass| 20| 01nooa| 989966 (30| 22 8
56 | 20| 978428 | I0F olssarz| 26| 011528 | 980 956 (19| 81 4
0 ol a0l osan| olossss| | otron| e, f a0 o
(| B bRa w) SRA m) s e Rl R e
12| 33) o.78494| %) oses77| 3| oma) osous| g @ 48
16| sa| o78s10| 158 olsseos| 28) 0.11397.] 9.89 908 [ 10 2 44
SRR O
24 36| 9.78 54 9.88 655 111 545 { 9.
: Bl 1 2 88 | 79 :
sl plini) f)ish aleng)iemg) el @
36| 39| 978502 | 0] olss7s3| 20| 011267 989859 | 0] 2L 24
I REEIRIE B0 | O e 989819 ol 200 29 2
: .78 6 9.88 786 .11 214 | 9.89 840 19 16
17 2 40 | 10
wlalons| GHARE| Benwml e Rl 8l 8
56| 24| omsera | (8] osssea| 20| 011136 ) 989510 | 19) 16 4
. 7] 26 | O - 9
st ol 45| 9mseon| o lossmn| o 00| oseson| [ 5] 20 0
TEEL BRI B
12| 48| 978730 | 16| ossoes| 26| o1rosel 9.8 771 | 0] 12 48
‘ 78 7 AR 2 o1l . 10
16) 49) 97876 [ 1) oss00a| 20| omroos) 98976 | ) a4
simloofomsre) ol om0 o on0m0) 9892y, 0] 58 10
S| | oTsse| Ui osom| 2| 6lomi| w3 B
2| s3] ossar| 6] os0000| 20| 010001 os07e2 |10f 7 28
-7 160 989090 | o6 | 0.10 9011 9.80 722 | 4
36 54 9.78 837 16 9,89 125 2 0.10 875 9.89 712 10 6 24
31 40| 56 978953 | 16{ 9.89151| og| 0.10 810 9.89 702 5| 28 20
df o) 0188y | 17| 989177 | oq| 010823 | 9.9 6o 4 16
ssfoor| ou8 8| 10 9.80208) o) 020707 | 989683 | 1pf 3 12
9.78902 | 76| 9.89229 | 5| 010771 ) 989673 |10] 2 8
b6 590 9.78 918 | 1| 989255 | o5 010745 989663 | 19| 1 4
32 0] 60| 9.78 934 9.89 281 0.10 719 | 9.89 653 o] 2 o
L.Cos. | d. | L.Cotg. |e.d.{ L.Tang. | L. sin. |a ] 7 | s
52°
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» 38°
m. s. |’/ L. Sin, d. ] L. Tang. | e.d.| L. Cotg. | L.Cos. |d.
32 0 0] 9.78 934 9.89 281 0.10 19 | 9.89 653 6Ol 28 0
4 1] 9.78 950 16 1 9.89 307 26| 0.10 693 ] 9.89 643 | 10§ 59 56
8 21 9.78 967 171 9.89 333 26| 0.10 667 | 9.89 633 | 10§ 58 52
12 31 9.78 983 16 9.89359 | 26| 0.10 641 | 9.89 624 | 9| b7 43
16 41 9.78 999 16 ] 9.89 385 26| 0.10 615 | 9.89 614 ]g 56 44
~—| 16 206 —| 1
32 2 51 9.79 015 9.89 411 0.10 583 1 9.89 604 551 27 40
24 61 9.79 031 16| 9.89 437 26 0.10 563 | 9.89 694 | 10| 54 36
28 T 9.79 047 16 | 9.89 463 26| 0.10537 ) 9.89 684 |10 53 32
32 81 9.79 063 161 9.89 489 26 0.10511 ] 9.89574 | 10| 52 28
36 91 9.79 079 1(: 9.89 515 2(» 0.10 485 | 9.89 564 | 10| 51 24
32 40 10} 9.79 095 16 9.89 b41 % 0.10 459 | 9.89 554 10 501 27 20
44| 11§ 9.79 111 16 | 9.89 567 26| 0.10433 | 9.80 544 | 10| 49 16
48 1 121 9.79 128 17§ 9.89 593 26| .0.10 407 § 9.89 634 [ 10| 48 12
52| 13) 979144 16| 9.89 619 26-| '0.10 381 | 9.89 524 |10 ] 47 8
Fo| 14] 979160 | 16| 989645 26| 0.2035 | 9.89 514 | 10] 46 4
5 I 1
33 0] 15§ 9.79.176 16 9.89 671 6 0.10 329 | 9.89 504 0 ahl 27 o
41 161 9.79.192 161 9.89 697 26 [ 0.10 8303 | 9.80 495 9 44 56
Sy 171 9.79 208 16 ] 9.89 723 26 0.10277 | 9.89485 | 10| 43 52
12 181 9.79 224 161 9.89 749 26 0.10 251 | 9.89475 | 10] 42K~ 48
160 19) 9.79 240 16§ 9.89 77 26| 0.10 225 | 9.89 465 |10 ] 41 44
b 20 = 10
33 20| 20 9.79 256 16_ 9.89 801 6 0.10 199 | 9.89 455 40.] 26 40
240 21 ) 9.79 272 16| 9.89 827 26 010173 9.89 445 (1008 39 36
28 | 22| 9.79 288 161 9.89 853 26 ] 010147 | 9.89 435 | 10| 38 32
321 23F 9.79 304 16| 9.89 879 26 0101210 9.89425 |10 37 28
36 ] 241 9.79 319 151 9.89 905 26| 0.10095 | 9.89 415 |10 36 24
- i 2 -
33 40 256 9.79 835 16 9.89 931 6 0.10 069 1 9.89 405 10 351 26 20
44§ 26 9.79 351 16| 9.89 957 261 0.10 043 | 9.89 395 [ 10] 34 16
48| 271 9.79 367 161 9.89 983 2| 0.10 017 § 9.80 385 [ 10| 33 12
521 281 9.79 383 16§ 9.90 009 26 | 0.09 991§ 9.89 37 510 32 8
56 ] 29 9.79 399 16§ 9.90 035 %(3 0.09 965 f 9.89 364 | 11§ 351 4
= 16 6 -
3t 0f 30 9.79 415 9.90 061 0.09 929 8 9.89 354 10 0] 26 0
41 381 9.79 431 16 ¢ 9.90 086 25| 0.09 9]4 9.89 344 | 10| 29 56
S 321 9.79 47 161 9.90 112 261 0.09 8330 9.89334110] 28 52
124 331 9.79 463 161 9.90 138 26| 0.00 8621 9.89 324 | 10| 27 48
167 34| 9.79 478 15§ 9.90 164 26 { 0.09 836§ 9.80 314 | 10§ 26 44
16 20
34 204 36§ 9.79 49 26 9.90 190 2% 0.00 810 f 9.89 304 10 251 26 40
241 36 9.79 510 16 | 9.90 216 26| 0,09 784§ 9.89 294 110} 24 36
28| 371 9.79 526 36 | 9.90 242 26 0.09 758 % 9.89 284 | 10| 23 32
321 38) 9.79 542 16 | 9.90 268 26| 0.09 7328 9.89274 | 10| 22 28
36 39 9.79 558 lg 9.90 294 ?6 0.09 706 | 9.80 264 | 10| 21 24
1. 26
34 40 40 9.79 573 9.90 320 6 0.09 680 § 9.89 2564 10 201 25 20
441 41| 9.79 589 16 | 9.90 346 261 0.09 654 9.89244 [ 10] 19 16
48 | 421 9.79 605 16 | 9.90 371 - 25 0.09 629 9.89 233 | 11 18 12
52| 431 9.79 621 16 1 9.90 397 26| 0.09 6031 9.89223 (10] 17 8
56 | 44| 9.79 636 151 9.90 423 26 0.09677] 9.89213(10] 16 4
) o
% o 15 9wz |00 449 %= 551 | 9.89 203 N EH
41 461 9.79 668 16| 9.90 475 261 0.09562 ] 9.89193 |10 14 56
81 471 9.79.684 16 | 9.90 501 26 0.09499 | 9.89183 [ 10] 13 .52
120 481 9.79 699 151 9.90 527 26] 009473 9.89173 |10} 12 438
16 ] 491 9.79 715 16 | 9.90 553 26 0.09447 | 9.89 162 [ 111 11 44
b 25 10
35 20 S50 9.79 731 16 9.90 578 0.09 422 1 9.89 152 10] 24 40
24| 61 f 9.79 746 151 9.90 604 26| 0.09396 | 9.89 142 | 10 9 36
281 521 9.79 762 16 | 9.90 630 26| 0.09370 | 9.89 132 | 10 8 32
32 83 9.79 778 16 | 9.90 656 26 | 0.09 344 | 9.89 122 | 10 7 28
36| 4] 9.79 793 15§ 9.90 682 261 0.09 318 9.89 112 | 10 6 24
- - 16 2 .
36 40 55| 9.79 809 6 9.90 708 o 0.09 292 1 9.89 101 n 51 24 20
441 56| 9.79 825 16| 9:90 734 261 0.09 266 ] 9.89 091 | 10 4 16
481 67| 9.79 840 151 9.90 759 25| 0.09 241 F 9.89 081 | 10 3 12
521 58| 9.79 856 16 | 9.90 785 26| 0.09 215} 9.89 071 | 10 2 8
56 59 9.79 872 161 9.90 811 23 0.09 189 1 9.89 060 % 1 4
15 2 T
36 0] 60} 9.79 887 9.90 837 0.09 163 § 9.89 050 0] 24 0
L. Cos. d. L. Cotg. |c.d.| L. Tang. | L.Sin. |d.] nm. s.
51°¢ 3"
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2" 39°
m, s. |’ L. Sin. d. | L. Tang. | c. d.] L. Cotg. L. Cos. | Q.
36 0] O] 9.79 887 9.90 837 0.09 163 | 9.89 050 60§ 24 O
4 1] 9.79 903 16| 9.90 863 261 0.09137F 9.89 040 { 10§ 59 56
8 21 9.79 918 15 ] 9.90 889 264 0.09111 01 9.89 030 | 10 |. 58 52
12 31 9.79 934 16 9.90914 ! -25 1 0.09 086 f 9.89 020 { 10| 57 48
16 41 9.79 950 ig 9.90 940 %6 0.09 060 § 9.89 009 | 11| 56 44
36 20] 5] 9.7 965 90096 | 2 ooosl ossomw| Xl [ B w0
24 61 9.7¢ 98L 16 | 9.90 992 26 ] 0.090083 9.88989 (10] 54 36
281 7] 9.79 996 151 9.91 018 26] 0.08982) 9.88978 | 11| 53 32
32 81 9.80 012 161 9.91 043 251 0.08 957§ 9.88 968 |10 652 28
36 91 9.80 027 ig 9,91 069 gg 0.08931) 9.83 958 | 10} 51 24
36 40 ] 10 ] 9.80 043 | 9.91 095 0.08 905 § 9.88 948 10 50 23 20
441 11| 9.80 058 15§ 9.91 121 261 0.08 8791 9.88937 | 11| 49 16
481 121 9.80 074 16| 9.91 147 261 0.08 8531 9.88 927 |10 48 12
52 18] 9.80 089 151 9.91 172 258 0.08 8287 9.88917 | 10] 47 8
56§ 14 ] 9.80 105 ig 9.91 198 gg 0.08 802§ 9.83 906 | 11 ] 46 4
37 0] -15] 9.80 120 9,91 224 0.08 776 | 9.88 896 10 451 23 0
41 161 9.80 136 16 |1 9.91 250 26| 0.08 750 ) 9.88 886 | 10| 44 56
81 171 9.80 151 161 9.91 276 26 0.08724 ) 9.88 875 | 1L | 43 “52
12| 18] 9.80 166 151 9.91 301 25§ 0.08 6999 9.88 865 | 10 42 48
16§ 19| 9.80 182 16| 9.91 327 26 0.08 673 § 9.88 855 [ 10| 41 44
37 201 20 ] 9.80 197 15 9.91 353- 2 0.08 647 | 9.88 844 1 401 22 40
240 21| 9.80 213 16 | 9.91 379 26| 0.08 621 ) 9.83 834 |10 39 36
28| 22| 9.80 228 15 9.91 404 25| 0.08 596 | 9.88 824 | 10 | 38 32
32 23] 9.80 244 16| 9.91 430 26| 0.08570 | 9.88 813 [ 11] 37 28
36 ] 241 9.80 259 15| 9,91 456 26 ] 0.08 544 | 9.88 803 [ 10| 36 24
37 404 25| 9.80 274 1 9.91 482 2 0.08 518 | 9.88 793 10 351 22 20
441 26| 9.80 290 16 ¥ 9.91 507 251 0.08493 ] 9.88 782 i 11 ] 34 16
481 27 9.80 305 15.] 9.91 533 26| 0.08 467 ] 9.88772110] 33 12
52§ 28] 9.80 320 15 ] 9.91 559 26| 0.08 441 ] 9.88 761 | 11 ] 32 3
b6 291 9.80 336 16| 9.91 68 261 0.08 415 | 9.88 751 | 10§ 31 4
2
38 0] 3031 9.80 351 1% 9.91 610 5 0.08 390 | 9.88 741 10 0] 22 0
41 311 9.80 366 151 9.91 636 26 ] 0.08 3641 9.88 730 | 11§ 29 56
81 32§ 9.80 382 16 [ 9.91 662 261 0.08338] 9.88720 | 10| 28 52
121 331 9.80 397 15 ] 9.91 688 261 0.08 312 ] 9.88 709 | 11| 27 48
168 344 9.80 412 1590 9.91 113 251 0.08287 ] 9.88699 [ 10| 26 44
38 20§ 35| 9.80 428 16 9.91 789 | % 0.08 261 | 9.83 688 1 25 21 40
24186 | 9.80 443 151 9.91 765 26 ] 0.08231 9.88678 (101 24 36
28 | 37| 9.80 458 151 9.91 791 261 0.08209) 9.88 668 | 10| 23 32
32| 38} 9.80 473 151 9.91 816 251 0.08 184 | 9.88 657 | 11| 22 28
361 39| 9.80 489 1(53 9.91 842 26| 0.08158 ) 9.88647 [ 10] 21 24
38 40 ] 40| 9.80 504 1 9.91 868 2% 0.08 132 | 9.88 636 1 201 21 20
44 ] 41| 9.80 519 151 9.91 893 251 0.08107 )] 9.88 62 |10 19 16
48| 42| 9.80 534 151 9.91 919 261 0.0808L) 9.88615 | 111 18 12
521 43 ] 9.80 550 16§ 9.91 945 261 0.080551 9.88 60510 17 8
5 | 44 9.80 565 %g 9.91 971 32 0.08 0291 9.88594 |11 16 4
39 0] 45| 9.80 580 9.91 996 0.08 004 | 9.88 584 10 ) 20 0
41 461 9.80 595 151 9.92 022 260 0.07978] 9.88573 [ 11§ 14 66
8| 47} 9.80 610 15§ 9.92 048 261 0.07 952 ] 9.8 563 10| 13 52
12] 48] 9.80 625 151 9.92 073 251 0.07927] 9.88552 1113 12 48
16| 49 9.80 641 16 | 9.92 099 26| 0.07901] 9.88542(10f 11 44
39 20] 50 | 9.80 656 15 9.92 125 % 0.07 875 | 9.88 531 u 10] 20 40
24 5L 9.80 671 151 9.92 150 251 0.07 850 f 9.88521 | 10 9 36
28| 52] 9.80 686 151 9.92 176 26F 0.07 824 ] 9.88 510 | 11 8 32
321 53.] 9.80 70L 151 9.92 202 26.§ 0.07 798 | 9.88 499 | 11 7 28 7
36 ) 54 9.80 716 154 9.92 227 26 ] 0.07 773 | 9.88 489 {10 6 24
39 40 651 9.80 731 | 1 9.92 253 % 0.07 747§ 9.88 478 1 5] 20 20
441 56| 9.80 746 151 9.92 279 26| 0.07 721 | 9.88 468 | 10 4 16
48 | 67 ] 9.80 762 161 9.92 304 251 0.07 696 | 9.88 457 | 11 3 12
52§ 68 9.80 777 5] 9.92 330 264 0.07 670 | 9.88 447 | 10 2 8
56 F 59 ] 9.80 792 %g 9.92 356 26 ] 0.07 644 § 9.88 436 | 11 1 4
40 Of 60| 9.80 807 9.92 381 » 0.07 619 [ 9.88 425~ 1 0o 20 o
L, Cos. d. | L. Cotg. |c. d.] L. Tang. | L. Sin a1 / m. s.
50° 3"
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an 40°
m. s 4 L. Sin. d. || L. Tang. |c. d.| L. Cotg. L. Cos. | d.
40 o] o 9.8 807 9.92 381 0.07 619 | 9.88 425 60| 20 o
4] 1] 98082 15| 092407 | 26| 0,07593] 9.88 415 [ 10 ] 59 66
s| 2% 95087 | 151 9.92433| 26| 0.07 567 | 9.88 404 | 1L | 58 52
12| 3] 9.80852| 15| 9.902468| 251 0.07 542] 9.88 394 [ 10] 57 48
16) 41 9.80 867 ¥5’ 9.92 484 gg 0.07 516 | 9.88 383 H 56 4
40 201 5| 9.80 882 9.92510 | | 007490 9.8832| | 55| 19 40
24| 6] 980807 | 1) 9.92535 | 20| 0.07465] 9.88 362 |10 54 36
280 7) 9.80912| 16| 992561 | 26| 0.07 4300 9.88351 |11 ) 53 32
32| 8| 9.80927| 16 0.92587 | 26| 0.07 413 9.88 340 | 11] 52 28
361 9] 9.80 942 1; 9.92 612 32 0.07 3881 9.88 330 i? 51 24
40 40] 10 ] 9.80 957 9.92 638 0.07 362 | 9.88 319 50| 19 20
440 11] 9.80972| 15) 9.92663 | 25| 0.07337] 9.83308 | 11| 49 16
48 12| 9.80987 | 18| 992689 | 26| 0.073114 9.88298 | 10| 48 12
521 18] 9.81002| 16| 9.92715| 26| 0.07 2951 9.83 287 | 11| 47 8
56) 14] 9.81 017 {g 9.92 740 é? 0.07 260 | 9.88 276 }3 46 4
i D
4t o 15 9.81 032 992766 | | 0.07 284 ] 9.88 266 5] 19 o
41 16 9.81047 | 15]-9.92792'| 26| 0.07 208 | 9.88 255 | 11| 44 06
8l 17| 9.8t 061 | 4] 9.9287| 25| 0.07183] 9.88 244 | 1L] 43 52
12 18] 9.81076 | 15] 992843 26| 0.07157] 9.88 234 | 10] 42 48
~ 36 19 9.81 091 }g 9.92 868 ﬁg 0.07 132 | 9.88 23 {]1 41 44
a1 20 20| 9.81 106 90280 | | 007106 9.88212| |40 18 40
20 21| 9.8ua21| 15) 9.92920 | . 261 0.07080] 9.88 200 | 111 39 36
28] 22 9.81136| 19] 092045 20| 007055 | 9.88191 | 10| 38 32
32| 237 9.80151 | 15) 9.92971| 26| 0.07029] 9.88180 [ 11§ 37 28
36] 24| 9.81 166 }51 9.92 996 {g 0.07 004 | 9.88 169 ﬁ 36 24
ar 40| 25| ostuso| | 99302| | | oosos| 9ssuss|. | ss| 18 2
adf 26 9811051 18] 9.93048| 26| 0.06952) 9.8814810) 3¢ . 16
4| 21| 9.81210| 15| 9.93073| 25| 0.06 927 | 9.88 187 | 11| 33 12
521 28] 9.81225| 15| 9.9309 | 26| 0.06901 | 9.88126 11| 32 8
s6f 20f 981200 | 13| 993120 | 2) 0.0687 | 9.88115 | 1] a1 4
42 0] 30 ] 9.81 254 9.93 150 0.06 850 | 9.88 105 300 18 0
4f 81| 9si260| 18] 093175 | 25| 0.06825 | 9.88094 |11} 29 56
8| 2] 981284 | 5] 9.93201 | 26| 0.06799| 9.88 083 [ IL] 28 52
120 33]-9.802090( 15] 9.93227| 26| 0.06 773 | 9.88 072 | 11| 27 .48
16| 34| 9.81 314 15; 9.93 252 %ﬁ 0.06 748 | 9.88 061 }(1] 26 44
42 20| 35 9.81 328 9.93 278 0.06 722 | 9.88 051 25| 17 40
24| 36| 9.81843| 15} 9.93303| 257 0.06 697 9.88 040 | 11| 24 36
281 37| 9.813581 15| 993320 | 261 0.06671| 9.83 029 | 11] 23 32
320 35| 9.81372| 1| 9.93354| 26| 0.06646] 9.88 018 | 11| 22 28
361 39| 9.81 887 }g 9.93 380 gg 0.06 620 | 9.88 007 }11 21 24 .
42 40| 40| 9.81 402 9.93 406 0.06 594 9.87996 | | 20] 17 2
44| 41] 9.81417| 15 9.93.431| 25| 0.06 569 | 9.87 985 | 11| 19 16
48| 42| 9.81431| 14| 9.93°457| 26| 0.06 543 | 9.87 975 | 10| 18 12
52 48] 9.81446 | 161 993482 25) 0.06 518 ) 9.87 964 | 11| 17 8
56 | 44| 9.81 461 i? 9.93 508 gg 0.06 492 | 9.87 953 H 16 4 -
43 -0 46| 9.81 475 | 9.93533 0.06 4671 9.87942| | 15] 17 o0
4] 460 9.8149 | 18} 993559 | 26| 0.06 441 | 9.87 931 |11 | 1 56
8] 47| 9.81505 | 15} 9.93584 | 25| 0.06 4164 9.87 920 |11} 13 52
12) 48] 9.81619 | 14] 993610 26| 0.06300] 9.87 909 | 1) | 12 48
16| 49| 9.8153¢ | 121 9.93 636 ﬁg 0.06 364 | 9.87 898 }} 11 44
o -
43 20 50| 9.81 549 9, 0.06 339 | 9.87 887 10 16 40
24 51| o.815631 4] 9 26| o.06 3| 9.87877 101 9 36
R 52] 9.s1578) 18] 9 251 0.06 288 | 9.87 866 |11] 8 32
320 53] 981692 141 9.93738 | 26( 0.06262| 9.878%5 |11} 7 28
36 64] 9.8 607 {,fi 9.93 763 gz 0.06 237 | 9.87 8dd H 6 24
43 40| 65| ostez| | 9903789 | . | oocerr| 98783 | | 5| 16 20
441 56] 9.81.636 ) 14) 9938141 25| 0.06186 ] 9.87822 |11] 4 16
48| 57| 9.81651| 15{ 9.93840| 26| 0.06160f 9.87 811 (11| 3 12
52 68| 9.81 665 4] 9.93865 | 2| 0.06135] 9.87800 |11 2 8
56 | 59| 9.81 680 }«i 9.93 891 §§ 0.06 109 | 9.87 789 i} 1 4
44 0] 60 9.81 694 9.93 916 0.06 084 | 9.87 778 o] 16 o
L. Cos. d. { L. Cotg. {c. d.{ L. Tang. § L.Sin. (d. 1 ' m,o s
1
49° 3




160 ° GEOGRAPHIC TABLES AND FORMULAS. [BULL. 214,

TaBLE 19.—Five-place logarithms of circular functions, etc.—Continued.

" 41°
m. s}/ L. 8in. d. | L.Tang. | c.d.| L. Cotg. | L.Cos. }d.
44 0] 0] 9.81 694 9.93 916 0.06 084 | 9.87 778 6ol 16 0
4] 1] 981709 15) 993942 | 26) 0.06058] 9.87 767 | 1L} 59 56
sl 2 981723 141 993967 | 25| 0.06 033 9.87 756 | 11 | 58 52
12| 3] o.s1738| 15| 9.93993( 26| 0.06007 ) 9.87 745 | 12 i 57 48
16| 4| 9.80752 }g 9,94 018 %2 0.05 982 § 9.87 734 ﬁ 56 44
a4 20| 5| 9.81 767 9,94 044 0.05 956 | 9.87 723 55| 15 40
o] o] 9.os1 78| M| 9.94069| 25| 0.05931) 9.87 71211 ] 54 36
281 71 98179 | 15f 994005 ( 26| 0.05005f 9.87 701 [ 11] 53 32
32| s| os1sip| 14| 994120 25| 0.05880 | 9.87 690 | 11} 52 28
36 9] 9.818% }54» 9.94 146 gg 0.05 854 | 9.87 679 ﬁ 51 24
44 40| 10| 9.81 839 9,94 171 0.05 829 { 9.87 668 50| 15 20
44| 11| osissa| 15} 994197] 26| 0.05803) 9.87 657 | 11 ] 49 16
48] 12) 981868 | 4] 9.94202| 25| 0.05778} 9.87 646 | 11 1 48 12
52| 13] osisse| 14] 994248 | 26| 0.05752 ] 9.87 635 | 1L} 47 8
56| 141 9.81 897 ﬁ) 9,94 273 %2 0.05 727 | 9.87 624 lﬁ 46 4
45 of 15| 9.81 911 9,94 299 0.05 701 | 9.87 613 %) 15 0
4] 16 9.81092 | 15] 9.94324 | 25| 0.05676] 9.87 601 | 12| 44 56
s) 17] o.s1940| 14) 904350 | 26| 0.05650) 9.87 590 | 11| 43 52
12| 187 o.81 955 | 15] 9.94375( 25| 005625 9.87679 | 11| 42 48
16} 19§ 9.81 969 ﬁ 9.94 401 gg 0.05 599 | 9.87 568 ﬂ 41 44
45 20| 20 9.81 983 9,94 426 | 0.05574 ] 9.87 557 40] 14 40
24| 21 f o.81998| 15| 9.94452| 26| 0.05548 | 0.87 546 | 11| 39 36
o8| 22 os2 02| 14| 9.94477| 25| 0.05523) 9.8753 | 1] 38 32
32| 231 98202 | 14] 994503 26| 0.05497| 9.87524 | 11| 37 28
36| 24| 9,82 041 ig 9.94 528 32 0.05 472 | 9.87 513 }é 36 24
45 40| 250 9.82 055 9,94 554 0.05 446 | 9.87 501 351 14 20
44| 26f 9.82060! 4] 904579 25| 0.054201 9.87 490 [ 11| 34 16
48| 27 9.s208a| 15] 9.94604| 25| 0.0539 ) 9.87 479 | 11 ] 33 12
52| 28) 9.s2008] 14} 994630 | 26| 0.05370| 9.87 468 | 11| 32 8
56| 20 9.82 112 ﬁ 9.94 655 ég 0.05 345 | 9.87 457 ﬁ 31 4
46 0f 80§ 9.821% 9.94 681 0.05 319 | 9.87 446 30] 14 o
4] 3if o210 | 15] 994706 | 25| 0.05204 | 9.87 434 | 12] 20 56
st a2[ os21s5 | 14] 994732 | 26| 0.05268| 9.87423 | 11| 28 52
12) 33) 982160 | 14]-9.94757| 2| 0.05243) 9.87 412 |31 ] 27 48
16| 34 9.82 184 }i 9.94 783 %g 0.05 217 | 9.87 401 ﬁ 26] . 44
46 200 35 9.82 198 9.94 808 0.05192§ 9.8739 .. [ 25| 13 40
20) 36| o.82212| 14| 9.9483¢| 26] 0.05166| 9.87 378 | 12| 2 36
o8 37 9.82206| 14§ 9.04859| 26| 0.05141] 9.87367 | 11| 23 32
320 38| 982210 14| 9.94884| 25| 0.05116] 9.87356 | 11 ] 2 28
361 39( 9.82 255 ii 9.94 910 3%3 0.05 090 | 9.87 345 ﬁ 21 24
46 40§ 40§ 9.82 269 9.94 935 0.05 065 | 9.87 334 201 13 20
44 410 9.82283( 141 994961 | 26| 0.05039| 9.87322 (120 19 16
48] 42 9.82207| 14) 99498 | 25| 0.05014] 9.873811 |11} 18 12
52| 43 9.82311| 14| 995012 26| 0.04988§ 9.57 300 | 11} 17 8
56| 44 f 9.82 3% ﬁ 9.95 037 gg 0.04 963 | 9.87 288 {{ 16 4
47 0 45§ 9.82 340 9.95062 | _ | 0.04938] 9.87 277 5] 13 0
4| 46 9.8235¢| 14] 995085 26| o.04912] 9.87 266 (11| 14 56
gf 47| 9.82368| 14] 995113 | 251 o.04 887 ] 987255 |11] 13 52
12] 48§ 9.82382| 141 995139 | 26| 0.04 861 ] 9.87 243 %i 12 48
16] 49] 9.8239% h&- 9,95 164 gg 0.04 836 ] 9.87 232 | ;71 11 44
47 20| 50| 9.82 410 ] 9.95 190 o.04810| 9.87 221 | 10| 12 4
2| 51| 982424 | 14 995215| 25| o.04 785 | 9.87 209 | 12] 9 36
28| 521 9.82439 | 19| 905240 25| o4 760 ) 987 108 | 1] 8 32
320 53] 9.82453 | 14| 9:95266 | 26| o.04734| 9.87 187 | 11| 7 28
36| 54| 9.82 467 }i 995291 |' 25| 0.04709 | 9.6717 2] 6 2
17 40| 5] 9.82481 9.95 317 0.04 683 9.87164 1, | 5] 12 2
d4] 56| 9.8249 | 14) 9953842 | 25| 0.04 658 | 9.87 153 = B B
48] 57| 9.82509 | 14| 9.95368.| 26 0.04 632 | 9.87 141 |1 3 12
52| 58| 982528 14| 9953031 25| 0,04 607] 987130 |11] 2 8
56 | 59| 9.82 537 }3 9,95 418 gg 0.04 582 | 9.87 119 }; 1 4
48 0] 60| 9.82 651 9.95 444 0.04 556 | 9.87 107 o 12 o
L. Cos.. | d. L. Cotg. | c.d. | L.Tang. L.Sin. | d. ’ m. g,

48° ' g
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Tasee 19.—We-place logarithms of circulur functions, etc. —Continued.

161

211 420
m., s. ]’/ L. Sin. d. | L. Tang. |c. 4.} L. Cotg. L. Cos d.
a5 0} of 982651 ] 9.95 a4 0.04 556 | 9.87 107 6012 0
4] 1] 982565 | 1y 995 469 251 0.04 531 | 9.87 096 { 11| 59 56
s] 2} asesm9) 15| 995495 201 0.04505) 9.87 08 | 11} 58 52
121 8 982593 | 14| 995520 251 0.04480) 9.87073 | 12 57 48
6] 4] 9.82607 | 1] 9.95545 ég 0.04 455 | 9.87 062 ]12 56 44
a8 20| 5| 98262 | | 99%5m 0.04 429 | 9.87 050 55 111 40
201 6| 9.8263% 1 7] 99559 20| 0.04404) 9.87039 | 11} 54 36
281 7| 982649 4] 9.95622| 20| 0043784 9.87 028 11} 53 32
c32) s| ovs2ee3| ;5] v.95647) 2] 0.04353) 9.87 01612} 52 28
86| 9y 9826771 741 9.95 672 ‘-;2 0.04 328 | 9.87 005 11; 51 24
43, 40| 10 9826017 .| 9.95698 0.04 302 f 9.86 993 s0f1n 20
449 111 9.82705 | 3] 9.95723 251 0.04277( 9.86 982 | 1L ] 49 16
a8y 2] 98279 ] 9.95748 25| 0,04 252 9.86 970 | 12} 48 12
52 13f 982733} i) 9957 ) 201 0.04206) 9.86 959 1LE 47 8
56| 14 osamr) g7} 9.95709 ?)2 0.04 201 § 9.86 947 %% 46 4
a9 ob sy oszrer| loossny | oorimmf 9ssesc] lashn o
4] 164 9.827B | o] 9.95 850 25| 0.04150 1 9.86 924 | 12] 44 56
8] 17] 9.82 7881 74} 9.9 87 251 0.041250 9.86913 111 43 52
12| 18] 082802 | 14| 995901 26| 0.04099) 9.86902 | I} 42 48 .
16].19) 9.82816 | 741 9.95 926 gg 0.04 074 § 9.86 890 E 41 14
49 20 20 982830 | | 9.95 952 0.04 048 § 9.86 879 40010 40
2] a1p 982844 | o] 9.95977 251 0.04023) 9.86 867 [ 12] 39 36
28| 22| a.8288 | 35| 9.96002| 20| 0.08998F 9.8 8% | 12] 38 32
32 23] 9.82872 | 5] 9.96 028 26| 003 972 9.86 844 | 11| 37 28
36 24| 882885 | i 996053 gg 0.03 947 § 9.86 832 g 36 24
49 40) 25) 982891 | 1996078 .| 003922 98681 ) 135110 2
4] 26| 9829131 4] 9.9 104 261 0038961 9.86809|12f 341 16
a8 27 9.82927) ;30 9.96129 251 0.03871] 9.%6798 | 11] 33 12
2 ) 28| 9.82941 | 19| 9.96155| 26| 0.0385| 9.86786 |12 82 8
56 ] 20| 9.82955 | 73] .9-96 180 gg 0.03 820 | 9.86 775 }; 31 4
50 0] 30 9.82 968 9.96 205 | .| 0.03795 1 9.86 763 30110 0
4] 31) 982082 M) oo6231) 26| 0.03769F 9.86 752 | 11 ] 29 56
g1 320 982006 14V 996256| 25| 0.03 7444 9.86 740 [12] 28 52
12 33) os3010| 4] og5ost| 22| 0.03719) 9.86 728 |12] 27 48
l6f 34| 0.83023 | 13f .06 307 ég 0.03 693 [ 9.86 717 % 26 44
50 20 35| 9.83 037 9.96 332 | .| 0.03668) 9.86705 5] 9 40
24§ 36 9.83 051 | 4} 9.96 857 0.03 643 | 9.86 694 | 11} 24 36
ogt 37 9.83065| 14| 996383 26| 0.03617f 9.86 632 |12 23 32
320 38 9.83078 | 18] 9.96408| 20| 0.03592| 9.8 670 [ 12] 22 28
36§ 39| 9.83 092 %j 9.96 433 gg 0.03 567 § 9.86 659 }}). 21 24
50 40} 40 9.83 106 9.96 459 | . | 0.03 5411 v.86647 | f 200 9 20
aa ) ar] o.83120| I 995484 23| 0.08516 | 9.8 G35 | 12| 19 16
a8} a2 ) os3133 ) 18] ooecs10, 22| 0.034% | 9.8 624 |11 18 12
62| 43 9.83 147 I} 996 535 é:,) 0.03 4651 9.86 612 | 12| 17 8
56 | 44] 9.83161 | 134 9.96560 | 73| 0.03 440 ) 9.86 600 121 4
51 0 45] 9.83 174 9.96 58 | o | 0.03 414 9.86 589 o o
al a6] v.s3188) 140 906611 | 22| 0.03389) 9.8 577 | 121 14 56
gl 471 9.83202 | 4| 9.96 636 2ol 00336 | 98686 | 12) 18], 52
12 a8) o.83215| 18] o9gee2 | 32| 0.03838) 9.868m |11 12 48
16f 49 9.83 229 }g 9.96 687 | 72| 0.03313] 9.86 542 }5 1 44
51 20] 50| 9.83 242 9.96 712 ,.| 0.032881 9.86530 | | 10] 38 40
241 51) 083256 | 140 996738 | 22| 0.03262] 9.86 51812 -9 36
28) 52) 9.83270 1 14y 0957631 2| 0.03237] 9.86507) 111 8 32
321 53] 0.83283| 134 996788 | Spl 0.03212] 0.864% |12) 7 28
36] 54 9.83 207 }g 9.96 814 | 55| 0.03 186 | 9.86 483 %% 6 24
5. 40} 6] 9.83 310 9.96 839 0.03 161 | 9.86 472 51 8 20
44 66| 9.83 3241 1] 9.96864| 25| 0031361 9.86 460 [ 12} 4 16
48] 57| 9.83338| 14| 996890 | 26| 0.03110) 9.86 448 [ 12] -3 12
52 58] 9.83351 | 130 096915| 25| 0.03085| 9.86 436 | 12§ 2 8
56| 591 9.83 365 %g 9.96 940 é? 0.03 060 | 9.86 425 E 1 q
- D -
52 0] 60 9.83 378 9.96 966 0.03 034 | 9.86 413 o] 8 o
L. Cos. a. L.Cotg. |c.d.} L. Tang. L.Sin. | d. fm. s
47° 3"
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GEOGRAPHIC TABLES AND FORMULAS.

[BULL. 214,

TasLe 19.— Five-place logarithms of circular functions, ete.—Continued.

. 2)1 430
m.s. | ] Lsin. | d |L Tang. [e d.| L Cotg. | L Cos. |d.
52 0] ol 9.83318 9.96 966 0.03 034 | 9.86 413 60 0
4] 1] 983302 14] 996991 26| 0.03009| 9.8 401 | 12| 59 56
sf 21 9:83405| 18] 997016 | 25| 0.02984| 9.86389 [ 12] 58 52
12] 3] 9.83419| 14| 9.97042{ 26| o0.02 958 | 9.86 377 | 12] 57 48
16) 4] 9.83432 ﬁ 9.97 067 %g 0.02 933 | 9.86 366 ﬁ 56 44
52 20] 5] 9.83 446 9.97 092 0.02 908 | 9.86 354 55 40
24| 6] 983450 18| 9.97118| 26| o.028%2) 9.86 342 | 12| 54 36
8] 7} 9.83473| 14] o.97143] 251 0.02857] 9.86330 [ 12} 53 32
320 s o83486| 13| 9.97168| 25| 0.02832] 9.86 318 [ 12| 52 28
36| 9] 9.83 500 %g 9.97 193 gg 0.02 807 | 9.86 306 g 51 24
52 40] 10 9.83 513 9.97 219 0.0278L | 9.86 29 50 20
44| 11| 983507 | 14| 997244 | 25] 0.02756] 9.86 283 | 12| 49 16
48] 12| 983540 | 13| o9z 269 | 22| 0.02731] 9.86271 |12} 48 12
s2] 13| 9.83554| 14) 997205 | 261 0.02705) 9.86 259 [ 12] 47 8
661 14] 9.83 567 ﬁ 9.97 320 355’ 0.02 650 | 9.86 247 E 46 4
53 0] 15| 9.83 581 L) 997345 0.02 665 | 9.86 235 45 0
4| 16| 983594 | 13| 99737 | 26| o0.02620] 9.8 223 | 12| 44 56
sl 17| 9s3608| 4] 097396 | 28| o0.02 604} 9.8 211 [ 12] 43 52
12| 18] os3621| 13| oov421| 25| o0.02579) 9.86 200 | 11| 42 48
16| 19 9.83 634 ﬁ 9.97 447 gg 0.02 553 | 9.86 188 }% 41 44
53 20 20| 9.83 648 9.97 472 0.02 528 | 9.86 176 40 40
24 21) os3e61| 13| o997 407| 20| 0.02503] 9.86 164 [ 12 39 36
28| 22| 9.83674| 18| 997523 | 26| o.02477| 9.86 152 [ 12 38 32
30| 23} o.83688| 14| 997 548| 25| 0.02452| 9.86 140 | 12] 37 28
36| 24] 9.83 701 ﬁ - 9.97 573 gg 0.02 427 | 9.86 128 g 36 24
53 40| 25 9.83715| 1o 9.97508| .| 0.02402] 9.86 116 35 20
4l 26] 9.83728 | (5| 9.9762¢ 2g 0.02 376 | 9.86 104 [ 12] 34 16
as| 27| o.s37a1| y5| 997640 22| 0.02351 | 9.86 092 121 33 12
52 28] 9837551 3] 097674 20| 0.02326) 9.86 080 121 39 8
56| 29 9.83768 | 13| 9.97 700 zg 0.02 300 | 9.86 068 g 31 4.
54 olso] ossus| | 9977 .| 0.02275] 9.86 056 30 0
4 Bif 988795 | 13| 99770 28| 0.02250 | 9.86 044 121 ‘39 56
8| 2] 98388 15| 9.97 7 0.02 224 ] 9.86 032 | 12] 38 52
12| s3] osgsar| 13| 997 8: 251 002199 9.86 020 | 12| 37 48
16| 34| 9.83 834 | 9| 9.97 82 gg 0.02 174 | 9.86 008 }% 36 44
54 20| 35| 983848 o] 9.97851 1 0.02149 | 9.85 996 35 40
© 24| 36| 9.8881| 15| 9.9787 26| 002123 | 9.85984 | 12| 34 36
28| 37| o.s3874| 15| 9.97 902 251 0.02 098 | 9.85972 |12 33 32
32 38| 9.83887| | 9.97927 251 0,02 073 | 9.85 960 | 12| 32 28
36| s0) 983901 | 73] 9.97 953 gg 0.02 047 | 9.85 948 g 31 24
54 40|40 o801 | | 9orors| .| 002022] 9.850936 20 20
aa| a1] osgoor| 15| 9.98 003 g 0.01997 | 9.85924 { 12| 7o 16
8| a2f 983040 13) 998029\ 2| o097 985012(12] 13 12
62 43| 9.83954 | 13| 9.98 054 251 0.01 946 | 9.85 900 | 12| 17 8
b6 | 44] 983967 15| 9.98 079 gg 0.01 921 | 9.85 888 ig 16 4
55 of 4| 0839801 | 998104| .| 0.018%| 9.85876 16 0
4] 4] 9.830 ) 13| 99813 1 0.00 870 | 9.85 864 121 94 56
| 47| 9.84 006 131 998155 35 0.01 845 | 9.85851 |13] 13 52
12| 4| 9.8¢020| 73] 998180 | 21 o.01 820 9.85 839 121 15 48
16| 49| 9.84033 | 13| 9.98 206 22 0.01 794 | 9.85 827 }g 1 44
55 20| 60| 98406 | | 9.98231| o) 001769 9.85813 10 40
24 ] 51| 9.84 050 131 9.98256| 25| 0.01744] 9.85 803 121 79 36
28| se| o.8a072| 13| o0s281| 20} oo1719] 9.85791 121 3 32
s2| 53] 9.8e085 | 13] 908307 0.01 693 ] 9.85779 |12} 7 23
36| 54| 984008 13) 9983832 %g 0.01 668 | 9.85 766 %g 6 24
55 40| 55 9.84 112 9.98 857 0.01 643 | 9.85 754 5 2
14| 56| 9.8412%5 lg 0.08333| 26| oore7| os57ae|12) 4 13
ag| 57| 9.84138| 13| 908 408 21 o0.01592| 9.85780 | 12| 3 12
s2| 58| o:8411 | 13) 908433 25| 0.01567| 9.85718 |12 2 8
56| 59| 984164 | 15| 9.98 458 gg 0.01542| 9.85706 | 12] 1 4
56 O0f 60} 9.84177 9.98 484 0.01 516 | 9.85 693 ) 0
L. Cos. d. L.Cotg. | c.d.| L. Tang. | L.Sin. [d.] ’ 8.
46° s
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Tanre 19.— Ive-place logarithms of circular functions, etc.—Continued.

163

on 44°
m. s. |/ L. Sin. d. | L. Tang. | ¢.d.| L. Cotg. | L.Cos. | d
s6 of of ose1m| 5| o9sast| | oorse] 98500, | 60| 4 o
S 3 o5iam| ] oseat| 2| oordes| ossem| 2] 8| %
gl 2] 9st20 98 531 -o1 466 | 9.85 669 | 12] ¢
2] 8| ostoe| 1) olessen| 20| oot g | 9.85 657 | 12] 57 18
16| af osizxn| 13| olossss | 2| oonas| 05645 | 12) 56 44
56 20| s ostz| | 0ew0| o[ 0o ossen| [ | 3 4
at) of osiass| 1A vesess | o) oovse| 98560 g o4 36
2l Al omcn| | S| 2| boida| ane 2B %
| of osa205| 1) ees7ii| 23| oorase| essoess | 3] s 24
) Blosm| 2| o )
56 40| 10| 0.80308 | 4| 098787 | 5| 001203 | 9.85571 4, f 50| 3 20
| | osesoar| IBf vies7ez| 2| o.on2ss| 985559 | 15| 49 16
ag| 12| osesai| (3| dosusy| 2| 001213 9.85 547 | 13| 48 12
2l Bl S| sl Rl »| ool 88| 2| &] @
56| 14| 984360 195 8 201 1 ) : : 4
13 25 12
57 o 1| ostaml ol o ol oormr| om0, sl 3 0
| o] oseass| 13| oossss| 321 oonmz| ussaor| i3] 44 56
( ) <)
ol Bl ams | 1 SBES| 2| Coroo| o 2| B
16| 19) oseaza| 13| olos 964 | 22| o001 036 | 9.85460 [ 13| 41 44
o] 9 B 25 | - 12
57 20| 20| 080437 | 15| 998980 | 6| 00101 | 985448 |, | 40| 2 40
2| o] oseaso| 18] 9.99 015 0.00 985 | 9.85 436 39 36
13 25 13
o8| 2| oseass| 13| o0v0i0] 2| oloooso| 98542313 38 39
JHEEE BRI BRI
57 40| 20| 984502 | 15| 999116 | 5| 00088« | 98588 | | 35| 2 20
aa| 2] oisabiz| 13B] oo91ar| 22| oloosse| 985374 |12 ] 3 16
HEIEEIRE L T
56| 20| osas53] 13| o00217| 28| olco7s3| 9.85 337 |12 a1 4
56 . . . A
13 25 13
55 0| 80| 984006 | 15| 999202| o5 | 0007|085 ma |, 80| 2 0
o Bl osaso| 3| 99967 | 22| 000733 9.85312| 12| 2 56
Sl Sl aiiiel 1l Sne| 2| oo seaw |2l H|
6] 31| osacis| 15| 9998 | 22| 0.00657| 985274 | 3] 26 4
58 20| 85| 980630 | 15| 999868 | o | 0.00632| 9852621 ¢, | 25f 1 40
o4 | 36| 9.84 643 9.99 394 0.00 606 | 9.85 250 24 36
221 37| oseasc] 13| o99a9| 2| oooss| o.85237 | 18] 23 32
a2l 38| osceeo| 3| o994ea| 22| 0.00556| 9.85205 | 2] 22 28
: 13 ) 951 0.00556) 9.85 225 53
6| 30| o.sacs2| 13| o004 2| o005n| o852 | 13| & 24
53 40| 40| 0.84 094 | 5| 9.9 45| o[ 0.00505 | 9.85200 | ;o 2O| 1 20
aa| ar] oisanor| 13| 999520 | 22| ol00dso| 985187 |13 19 16
ag| 42| osam0| 13| 99955 | 22| 000455 | 985175 |13] 18 12
HEE I BT R
56| 44| 984 74 ) )
13 2 13
59 0| 45| 0.84758 | g5 999621 | o5 | 0008w | 9s 13y |, B| 1 o
a| 6| osarr| 13| 99966 | 22| 0.00354 | 9.85 125 | j2] 14 56
s| 47| osemse| 3] ooerz) 22 oooms| o 2|3 3 59
HEHEER R LR
: : 13l > 25| : 13
50 20| 60| 081822 | 5[ 09977 | o[ 00028 | 98 or |, [ 10| 0 40
| 51| osasss| B oo9ms| 2| ooz | 9oz |j2al 9| 36
Bl Bl oxusn| | Sums| 2| oo oo | 2| | %
2l 3| o5iss) 13| oeosis| 2| cooase| 98500 | 8] 6 24
- 12 26 |0 - 12
50 40| 5| 9.808% | 5| 999874 o | 0001 | 985 012] i 5[ 0 2
at| 56| o.ses0s| 13| 9o0see| 25| olopaom| 9'saes B 4 16
ag| 57| o'saou| 1B| owon| B oooomw| 9sass || 3 12
2l ol ouitzm| sl onys| u| 000k asiee || 1 i
56| 59| 98493 ) ) 84 961 4
18 25 {12
60 0] 60| 9.8¢ 049 0.00 000 0.00 000 | 9.84 949 ol o o
L.Cos. | 4. | L.cCotg. |c.d.| L. Tang. | L.sin, [d.| / | m. s
g

45° | -
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TaABLE 20.—Geodetic position computations.

TABLE OF LOGARITHMS OF FACTORS A, B, C, D, E, F, BASED UPON THE CLARKE SPHE-
ROID OF 1866 AND THE METRIC SYSTEM, BETWEEN LATITUDES 0° AND 72°,

[Extracted from reports of the U. 8. Coast and Geodetic Survey.]

CONSTANTS.
(1—¢? sin? @)* ‘ log « =6.804 698 57
A= 17 log b =6.803 223 78
log ¢* =7.830 502 57
o . ) . 1
B=%1—_e1;)131_¢)1f/ log 777 =8.509 726 56
a (1—¢é) arc
—¢? sin? @)? 1 ———.———-—:8.512 676 15
ool o o ==
. ' 1 -
D=t $é 511n—(p2c§1sng: arc 17/ log 5 T — Vv arc 177 a=a) arc*l”=i‘406 947 6
13t ‘ ‘7; y log (3 ¢ arc 177) =8.692 168 7
E=(+ an )(‘——esm @) 1 -
: 6a’ : log g = 5.612 45
F=15 ¢in @ cos’ @ arc* 1”7 - log (7 arc* 1//) =B.291 96

Ratlo adopted.in this table is the Clarke value of the meter, namely, 1 meter =
39.370432 inches. .
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TanLn 20.—Geodetic position computations—Continued.
LATITUDE 00,
Lat, log A log B log C log D log E log F
o] ’ -
00 00 8.509 7266 8.512 6761 -0 -0 5.6125 -
1 66 61 78707 5.156 5
2 66 61 8.1717 457 5
3 66 61 3477 633 5
4 66 61 4727 758 5
05 66 61 5696 _ 855 5
6 66 61 6488 §.934 5
7 66 61 7158 0.001 5
8 66 61 7740 059 5
9 66 61 8249 110 5
10 8.509 7266 8.512 6761 §.8707 0.156 5.6125
1 65 61 9121 197 5
12 65 61 9499 235 5
13 65 61 8. 9846 270 5
14 65 61 9.0168 302 5
15 65 61 0468 332 5
16 65 61 0748 360 5
17 65 60 1011 386 5
18 65 60 1259 a1 5
19 65 60 1494 435 5
20 8.509 7265 8.512 6760 9.17117 0.457 b, 6125 8.067 -
21 65 60 1929 478 5
22 65 60 2131 498 5
23 66 6 2324 518 5
24 65 59 2509 536 5
25 65 59 2686 564 5
2 65 59 2857 571 5
27 65 59 3020 587 5
28 65 59 3178 603 5
29 65 58 3331 618 5
30 8.509 7265- 8.512 6758 9.3478 0.633 5.6126
31 64 58 3620 647 6
32 64 58 3758 661 6
38 64 57 9.3802 674 6
34 64 57 9.4022 687 6
35 64 57 4148 700 6
36 64 57 4270 712 6
37 64 56 4389 724 6
38 64 56 4505 *736 6
39 64 56 4618 747 6
40 8.509 7264 8.512 6756 9.4728 0.758 5.6126 6.368
41 64 5 4835 769 6
42 64 - 55 9.4939 779 6
43 64 55 9.5042 789 6
44 63 54 5141 799 7
45 63 54 5239 809 7
46 63 54 5335 819 7
47 63 53 5428 828 7
48 63 53 5519 837 7
49 63 53 5609 846 7
50 8.509 7263 8.512 6752 9.5697 0.855 5.6127
5l 63 52 5783 863 7
52 62 51 5866 872 7
53 62 51 9.5950 380 7
B4 62 51 9.6031 888 8
' 55 62 50 6111 896 8
56 62 50 6189 904 8
57 62 49 6266 912 8
58 61 49 6341 919 8
59 61 49 6416 927 38
60 8.509 7261 8.512 6748 9.6489 0.934 5.6128 6.534
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TABLE 20.— Geodetic position computations—Continued. '
LATITUDE 1°.
Lat, log A log B log C log D logE log F
P oo } ; = -
;100 8.509 7261 8.512 6748 9.6489 0.934 5.6128 6.534
' 1. 61 48 560 941 29
2 61 47 631 948 29
3 61 47 701 955 29
4 61 46 769 962 29
05 60 46 836 969 29
6 60 4 903 975 29
7 60 45 9. 6968 982 29
8 60 44 9.17032 988 30
9 60 44 096 0.995 30
10 8,509 7260 8.512 6743 9.7158 1.001 5.6130
1 59 43 220 007 30
12 59 42 281 013 30
13 59 42 341 019 30
14 59 41 400 025 31
15 59 41 458 031 31
16 58 40 516 037 31
7 58 39 572 042 31
18 58 39 628 048 31
.19 58 38 684 053 31
20 8.509 7258 8.512 6738 9.7738 1.059 5. 6132 6.658
21 b7 37 792 064 32 :
22 57 36 846 070 32
23 57 36 898 075 32
24 57 35 9.7950 080 32
2% 57 35 9.8002 085 32
26 56 34 063 090 33
27 56 33 103 095 33
28 56 33 152 100 33 .
29 56 32 202 105 33
30 8.509 7256 8.512 6731 9.8250 1.110 5:6133
31 ) 31 208 116 34
32 55 30 346 119 34
33 55 29 _ 393 124 34
34 55 29 439 129 34
35 54 28 485 133 34
36 54 27 531 138 35 ;
37 54 26 576 142 35 |
38 54 26 620 147 -3 '
39 53 2 664 151 35
40 8.509 7253 8.512 6724 9.8708 1.156 5.6136 6.755
a1 53 23 751 160 36 :
42 53 23 794 164 36 ;
43 52 C 22 836 168 36
44 52 21 878 173 36
45 52 20 920 177 37
46 52 20 961 181 37
47 . 51 19 9.9002 185 37
48 51 18 042 189 37.
49 51 17 082 193 38
. 50 8.509 7251 - 8.512 6716 9.6122 1.197 5.6133
51 50 16 161 201 38
52 50 15 200 205 38
53 50 14 239 209 -39
54 49 13 277 212 39
55 49 12 315 216 39 .
56 49 11 353 220 - 39
57 49 10 390 294 40
58 48, 10 427 227 40
59. 48 09 464 231 40
60 8.509 7248 8.512 6708 9. 9500 1.2347 5.6140 6.834
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TasLe 20.—Geodetic position computations—Continued.

LATITUDE 2°,

Lat. log A log B log C log D log B log F
o . .
2 00 8.509 7248  8.512 6708  9.95002 1.2347 5.6140 6,834
1 47 07 5363 . 383 41 .
2 47 06 5721 419 41
3 47 05 6076 454 41
4 47 04 6428 489 -4
05 46 03 6777 524 . 42
6 46 02 7123 559 42
7 46 01 7467 593 . 42
8 46 6700 - 7808 627 43
9 45 6699 8146 661 43
10 8.509 7245 8.512 6698 9.98482 1.2694 5.6143
1 44 97 8815 - 727 : 43
12 44 97 9146 760 44
13 44 96 _ 9473 793 44
14 43 95 9. 99799 826 : 44
15 43 94 0.00122 858 45
16 43 93 0443 890 45
17 42 91 0762 922 45
18 42 90 1078 953 . 45
19 42 89 1392 1.2984 46
20 8.509 7241 8.512 6688 0. 01703 1. 3015 5.6146 6.901
21 41 87 2013 046 46
22 41 86 2320 077 47 !
23 40 85 2625 107 47
24 40 84 2928 138 47
25 40 83 3229 168 48
26 39 82 3528 197 48
27 39 81 3825 . 227 48
28 38 80 4119 256 49
29 38 79 4412 285 49
30 8.509 7238 8.512 6678 0.04703 1.3314 5. 6149
31 37 76 . 4992 343 50
32 37 75 5279 372 50
3 37 74 55664 400 50
34 36 ' 73 5847 . 428 51 -
35 36 72 6129 456 51
36 35 71 6408 484 61
37 35 70 6686 512 52
38 . 8 . 68 6962 539 52
39 34 67 7237 567 52 .
40 8.509 7234 8.512 6666 0. 07509 1. 3594 5. 6153 6.959
41 33 65 7780 621 52 :
42 33 64 8050 . 648 53 '
43 33 62 8317 674 b4 '
44 32 61 8683 701 54 !
45 32 60 8848 727 54 '
46 31 59 9111 753 ik} . '
47 31 58 9372 779 56 ;
48 31 56 9631 v 805 56 X
49 30 55 0. 09890 831 56 t
50 8.509 7230 £.512 6654 0.10146 1. 3856 5. 6156 :
51 29 52° 0401 882 57 !
62 29 51 0655 907 57 i
53 28 .80 0907 932 b7 '
54 28 49 1158 957 58
55 28 47 1407 1. 3982 58
56 27 46 1655 1. 4007 59 .
57 27 45 1902 031 59
58 26 43 2147 055 59
59 26 42 2390 080 60
60 8,509 7226 8.512 6641 0.12633 1.4104 5.6160 7.010
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TaBLe 20.—Geodetic _position computations—Continued.

LATITUDE 3°.
Lat. logA  gig 1988003 log C log D log E log F
o s ) i :
3 00 8500 7225 §.512 6641 9. 12633 14104 56160 5.010
1 2% 39 2874 g 61
2 "4 38 3113 52 © 6l
3 2 37 3352 75 61
4 2 35 3589 1.4199 62
05 2 34 3825 1.4222 62
6 23 33 4059 4 62
7 22 31 4293 69 63
8 22 30 4525 1.4292 63
9 21 28 4756 L4315 64
10 8.500 7221 8.512 6627 0.14985 1.4338 5. 6164
1 _ 20 2% 5214 60 65
12 20 24 5441 1.4383 © 6
13 19 23 5667 1.4405 65
14 19 21 5392 28 - 66
15 18 20 6116 50 66
16 18 18 6338 7 67
17 FL 17 6560 1.4494 67
18 17 15 6780 1.4516 68
19 16 14 6999 38 . 63
20 8.500 7216~ 8.512 6612 0.17217 1.4560 5. 6168 7,035
21 15 - 7434 1.4581 69
2 15 09 7650 1.4603 69
23 14 08 7665 24 70
24 14 06 8079 & 70
2% 13 05 8292 66 7
26 13 03 8504 1.4687 7
27 12 02 8715 1. 4708 7
28 12 6600 - . 892 29 72
29 1 6599 9133 50 72
30 8.500 711 8.512 6507 0.19341 1. 4770 5.6173
31 10 9% 9548 1.4791 .
32 10 94 9754 L4811 74.
33 09 9 19959 32 74
34 ) 09 91 20163 52 %
35 08 89 0366 7 75
36 : 08 - 88 0568 1.4892 76
37 07 86 © 0769 1.4912 76
38 07 84 0969 32 7
39 06 83 1168 52 7
10, 8.500 7206 8512 6581 0. 21367 1.4971 5.6178 7.096
" 05 50 1564 1. 4991 78
2 04 78 1761 1,501 79
43 04 76 1956 30 79
44 03 75 2151 49 80
45 03 73 2345 68 80
46 02 71 2538 1.5088 81
a7 02 69 2731 1.5107 81
48 01 68 203 2 81
49 o 66 3113 5 82
50 8.500 7200  8.512 6564 . 0.23302 1.5163 5.6182
51 7199 7763 3491 - L5182 83
52 99 61 3680 1.5201 81
53 08 59 3867 19 84
54 98 58 4053 8 . 85
55 97 56 4239 56 85
56 9% 54 4424 75 86
. BT 9 52 4608 1.5293 86
- 58 9% 50 4792 1.5311 &7
59 9% - 49 4974 29 87
60 8.500 7194 8.512 6547 0. 25156 1.5347 5. 6188 7.133
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Tanie 20.—Geodetic position computations—Continued.

LATITUDE 40,

Lat. log A i 28 B o log C log D logE  logF
(=] ! - -
: 4 00 8.509 7194 8.512 65647 0.25156 1.5847 5.6188 7.183
) 1 93 45 5337 65 88
: 2 93 43 5518 1.5383 89
‘ 3 92 42 5697 1.5401 89
; 4 92 40 5876 18 90
05 91 38 6055 36 90
6 91 36 6232 54 91
7 90 34 6409 71 91
8 89 32 6585 - 1.5489 92
9 : 89 31 6760 1. 5506 92
10 8,509 7188 8.512 6529 0.26935 - 1.5523 5.6193
11 87. 21 7109 40 93
12 87 25 7282 58 94
13 86 23 7455 76 95
14 86 21 - 7627 1. 5592 95
15 85 19 7798 1.5609 96
16 84 17 7968 25 . 96
17 84 16 8138 42 97
18 83 u 8308 59 97
19 82 12 8476 76 98
20 8.509 7182 8.512 6510 0. 28644 . 1.5692 5.6199 7.168
21 81 08 8812 1.5709. 5.6199
22 . 80 06 8978 25 - 5. 6200
23 80 04 9144 42 00
24 79 02 9310 58 01
25 78 6500 9475 74 01
26 78 6498 9639 1.5791 02
27 ik 96 9802 1.5807 03
28 76 94 0. 29965 23 03
29 76 92 0.30128 39 04
30 8.509 7175 §.512 6490 0.40290 - 1. 5855 5. 6204
31 : 74 . 88 0451 .o 05
32 : 74 86 0611, 1.5887 06
33 : 73 84 0771 1.5902 ' 06
34 72 82 0931 18 07
35 ' 72 80 1090 34"’ 07
% .| - 71 . 78 1248 50 08 .
37 : 70 76 1406 65 08
38 : 70 74 1663 : 81 . 09
39 69 72 . 1719 1.5996 . 10
40 8.509 7168 . 8.512 6470 0.31875 1.6011 5. 6210 7,200
41 67 68 2031 27 11 :
42 67 65 2186 42 12 i
43 66 63 2340 57 12 !
44 66 61 2494 73 13 :
45 65 59 2647 1.6088 13
46 64 57 2800 1.6103 14
47 63 55 2953 18 15
48 63 53 3104 33 15
49 62 51 3255 48 16
50 8.509 7161 8.512 6448 0. 33406 1. 616 5. 6216
61 60 ) 46 . 3556 77 17
52 60 44 3706 1.6192 18
53 59 42 3855 1. 6207 18
54 58 40 4004 21 19
55 57 38 4152 36 20
56 57 35 4300 51 20
87 56 33 4447 65 21
3 55 31 4594 22
59 ~ 55 ps 4740 1.6294 2
60 8,509 7164 .  8.512 6427 0. 34885 - 1.6308 . 5.6223 7.229
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TaBre 20.— Geodetic position computations—Continued.
LATITUDE 5°.
Lat log A log B log C D log E. log F
. ; diff. 17=—0.04 17=+0.22
o R ’ : :
5 00 8-509 7164 8.512 6427 0. 34885 1.6308 5.6223 7.229
1 53 24 5030 23 24 .
2 53 - 22 5175 37 24
3 52 20 5320 51 25
4 51 18 © 5464 65 26
05 50 15 5607 79 2%
6 49 13 6750 1.6393 27
7 49 11 5892 1.6407 28
8 48 08 6034 21 28
9 47 06 6176 35 29
10 8.509 7146 8.512 6404 0.36317 1. 6449 5.6230
11 46 T 6402 6457 63 30
12 45 6399 6597 77 31
13 44 97 6737 1.6491 32
14 43 95 6876 1.6504 32
15 43 92 7015 18 33
16 42 90 7154 32 34
17 41 88 7292 45 34
18 40 85 7429 59 35
19 39 83 7566 72 36
20 8.509 7139 8.512 6381 0.37703 1. 6586 5. 6236 7.256
21 38 78 7839 1.6599 37
22 37 76 7975 1.6612 38
23 36 73 8111 26 38
24 3b 71 8246 39 39
25 35 69 8380 52 40
26 34 66 8614 65 41
27 33 64 8648 78 41
i - 28 32 61 8781 1. 6692 42
‘ 29 31 59 8914 1.6705 43
30 8.509 7131 8,512 6356 0. 39047 1.6718 b. 6243
31 30 54 - 9179 31 44
32 29 52 9311 44 4
33 28 49 9442 56 46
34 27 47 573 69 46
35 27 m 9704 82 a7 -
36 26 42 9834 1.6795 48
37 25 39 0. 39964 1.6808 48
38 24 37 0.40094 20 49
39 o 23 34 0223 33 50
. 40 8.509 7122 8.512 6332 0.40351 1.6846 5. 6251 7.282
i 41 21 29 0480 * 58 51
¢ 42 21 27 0608 71 52 .
43 20 24 0735 83 53 '
44 19 21 0863 1.6896 54
45, 18 * 19 0990 1.6908 54 -
46 17 16 1116 21 55 -
i 7 16 14 1242 33 56 :
48 16 11 * 1368 45 57 : |
49 15 09 1493 58 57 '
50 8.509 7114 8.512 6306 0.41619 1.6970 5. 6258
; 51 13 03 1743 82 59
. 52 12 6301 1868 1.6994 60
53 11 6298 1992 1.7006 60
54 10 9% 2115 19 61
55 09 93 2239 31 62
b6 09 90 2362 43 63
57 08 88 2484 55 63
58 07 . 8 2607 67 64
59 06 82 2729 79 65
60 8.509 7105 8.512 (280 0. 42850 1.7090 5. 6266 7.306
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TaBLe 20.—-Geodetic position computations—Continued.
LATITUDE 6°.
log A log B log C log D log E « log F
Lat. Qiff. 170,02 dliff. 17=—0. 05 Qiff. 17=-+0.18
o ’ .
6 00 8.509 7105 8.512 6280 0.42850 1.7090 B. 6266 7.306
1 04 77 2972 7102 67
2 03 74 3093 14 67
3 02 72 3213 26 68
4 o1 69 3334 38 69
05 01 66 3454 50 70
i 7100 64 3573 61 70
7 7099 61 3693 73 71
8 98 58 3812 85 72
9 97 55 3931 1.7196 73
10 8.509 7096 8.512 6253 0. 44049 17203 5.6274
11 9% 50 4167 19 74
12 94 47 4285 31 %
13 93 44 4402 42 76
14 92 42 4519 54 71
16 91 39 4636 65 78
16 91 36 4753 76 78
17 90 33 4869 88 79
18 89 31 4985 1.7299 80
19 88 28 5101 1.7310 8l
20 8.509 7087 8.512 6225 0.45216 1.7322 5.6282 7.829
21 86 2 5331 33 83
22 85 19 5446 44 83
.23 84 16 5660 55 84
24 . 83" 14 5674 66 85
2 82 11 5788 8 86
2 81 08 5902 1.7389 87
27 80 05 6015 1.7400 88
28 79 6202 6128 1 83
29 8 6199 6241 22 89
30 8.509 7077 8.512 6196 0.46353 1.7433 5. 6290
31 76 94 6465 44 o1
32 75 o1 6677 b4 92
33 74 88 6689 65 93
34 73 85 6800 76 93
3 72 82 6911 87 %4
36 71 79 7022 1.7498 9
37 70 76 7132 1.7508 96
38 70 73 7242 19 97
39 69 0 7362 30 98
40 8.509 7063 §.512 6167 0.47462 - 1.7541 6. 6299 7.851
41 67 64 7571 51 5.6299
42 ‘ 66 61 7681 62 5.6300 .
43 65 58 7789 73 01 :
44 64 55 7898 83 02 !
" 63 52 8006 1.7504 03
46 62 49 /114 1.7604 04
47 61 46 8222 15 05 :
48 60 45 8330 2 06
49 59 40 8437 36 06
50 8.509 7058 §.512 6137 0.48544 1.7646 5.6207
51 57 34 8651 56 08
52 56 31 8757 67 09
53 55 23 8864 i 10
51 53 2 8970 87 1
5 52 22 9076 1.7698 12
56 51 19 9181 1.7708 13
57 50 16 9286 18- 13
58 49 13 9391 28 14
59 48 10 9496 38 15 )
60 8.509 7047 8.512 6107 0..49600 1.7749 5.6216 7.371
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TasLe 20.—Geodetic position computations—Continned.

LATITUDE 7°.

‘[{BULL: 2id.

¢ log A log B log C log D log B log F
Lat. diff 17=—0.02 Qiff.17=—0.06 = Qiff. 17= +0.16 € &
o ’

7 00 8.509 7047 8.512 6107 0. 49600 1.7749 5. 6316 7.371
1 4 03 705 59 17
2 45 6100 809 69 18
3 44 6097 0.49913 79 . 19
4 43 94 0. 50016 89 20

05 42 91 119 1.7799 21

6 41 88 222 1.7809 22

7 40 85 3% 19 23

8 39 82 498 2 23

9 38 78 530 39 24

10 8.509 7037 8.512 6075 0. 50632 1.7849 H. 6325
1 86 72 734 59 26
12 35. 69 836 T 68 27
13 34 66 0. 50937 78 28
14 33 62 0.51039 88 29
15 82 59 140 1.7898 30
16 30 56 240 1.7908 31
17 29 53 341 17 32
18 28 50 441 27 33
19 27 46 541 37 3
20 -8.509 7026 8.512 6043 0. 51641 1.7946 5, 6335 7.391
21 25 40 | 741 56 36
22 24 37 840 66 37
23 23 33 0.51939 Kb 37
24 22 30 0. 52038 86 38
25 21 27 137 1.7994 39
26 20 23 236 1. 8004 40
27 19 20 334 13 41
a8 17 17 432 23 £
29 . 16 14 530 32 43
30 8.509 7015 8.512° 6010 0.52628 1.8042 5.6344
31 14 07 725 . 51 45
32 13 04 822 61 46
35 12 6000 0.52919 70 47
34 11 5997 0.53016 79 48
35 10 94 113 89 49
36 09 90 209 1.8098 50
37 07 87 306 1.8107 51
38 06 83 402 17 52
39 05 80 497 26 53
40 8.509 7004 8.512 5977 0. 53593 1.8135 5. 6354 7.409
41 03 73 688 BT " s5
42 02 70 784 53 56
43 01 66 879 63 57
44 7000 63 0.53973 72 58
45 6998 60 0. 54068 81 59
46 97 56 162 90 60
47 96 53 257 1.8199 .61
48 95 49 351 1. 8208 62
49 94 46 444 17 63
50 8.509 6993 8.512 5942 0.54538 1. 8226 5. 6364
51 91 39 631 35 65
52 90 35 725 44 66
53 89 3 818 53 67
. b4 88 - 28 0. 54911 62 68
55 87 25 0. 55003 71 69
56 86 21 096 80 Y(l
57 84 18 183 89 71
58 83 14 280 1. 8298 72
59 82 11 372 1. 8307 73
60 8.509 6981 8.512 5907 0. 55464 1.8315 5.6374 7.427
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Tasre 20.—Geodetic position computations—Continued.

LATITUDE 8°.

178

log A log B log C log D log E log I
Lt qif, 172 - 0,02 qiff. 17=—0.06 - QUM 1004 QIfE. 7= 40.02
o ’
§ 00 8.509 6981 8.512 5907 0. 55464 -1.8815 56374 7,427
1 - 80 04 555 24 76
2 79 5900 646 33 76
3 7 5897 738 42 77
4 76 93 829 50 8
05 76 90 0.55919 59 79
6 74 86 0. 56010 68 80
7 73 82 100 b 81
8§ 71 79 191. 85 82
9 70 75 281 1.8304 83
10 8.509 6969 8.512 5872 0. 56371 1.8403 5. 6384
11 68 : 68 460 12 85
12 67 64 550 20 86
13 65 61 639 28 87
14 64 57 728 37 88
15 63 54 817 45 90
16 62 50 906 A4 9 :
17 61 46 0. 56995 62 92 :
18 59 43 0.57083 71 93 i
19 58 39 172 79 94 :
20 8.509 6957 8.512 5835 0.57260 1,888 5.6 95 a4t |
21 56 32 348 1. 8496 9 i
22 54 28 436 1.8¢ 97 g
23 53 24 523 13 98 i
24 52 20 611 21 99 i
25 51 17 698 30 5. 6400 '
26 49 13 785 . 38 5. 6401,
27 48 09 872 46 02 '
28 47 06 0.57959 55 03
29 46 5802 0.58045 63 04
30 $.509 6945 8.512 5798 0.58182 1.8571 5. 6406
31 43 94 - 218 80 07
32 42 91 304 88 08
33 41 87 390 1.8596 09
34 39 83 476 1. 8604 10 ,
35 38 79 562 13 11 :
36 37 75 647 21 12 '
37 36 72 732 29 13
38 34 68 818 37 14
39 33 64 903 45 15
40 8.509 6932 8.512 5760 0.58987 1.8653 5.6416 7.461
41 31 56 0.59072 61 18
42 29 53 157 69 19
43 28 - 49 241 b 20
44 27 45 325 85 21
46 25 41 409 1.8693 22
46 24 37 o 493 1.8701, 28
47 23 33 . 577 09 24
48 22 29 660 17 25
49 20 26 744 25 26 :
50 8.509 6919 8.512 5722 0. 59827 1.8733 5. 6428
51 18 18 910 41 29
52 16 14 0. 59993 49 30
53 15 10 0. 60076 57 81 !
b4 14 06 159 65 32 !
55 12 5702 241 73 33 !
56 11 5698 324 81 3 )
57 10 94 406 89 36 \
58 09 90 488 1.879 37 :
59 07 86 570 1. 5804 38
60 8.509 6906 8,512 5682 0. 60652 1.8812 5.6439 7476 [
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TasLe 20.—Geodetic position computaiions—Continued.
LATITUDE 9°,
log A log B logC - . logD logE log ¥
Lot | qifr, 170,02 -Qiff. 17=—0.07 QI ITe4012 diff.17=10.02 5
o .7 N _ _

9 00. 8.509 6906 8.512 5682 0. 60652 1.8812 5.6439 7.476
1 05 78 733 20 40
2 03 74 815 27 4
3 02 70 896 35 42
4 6901 66 0.60977 43 44
05 6899 62 0.61058 " 51 45
6 98 58 139 58 46
7 97 54 220 66 47
8 9 50 301 74 48
9 9 46 881 81 49
10 $.509 6893 8.512 5642 0. 61461 1.8889 5. 6450
1L 91 38 542 1.8897 52
12 90 34 622 1.8904 53
13 89 30 702 12 54
14 87 26 781 19 56
15 86 22 861, 27 56
16 84 18 0. 61941 34 57
17 83 14 0. 62020 42 59
18 82 10 099 50 60
19 ) 06 178 57 61

20 8.500 6879 8,512 5602 0. 62257 1.8964 5.6462 7,490
21 78 5598 336 72 63
22 76 93 415 79 65
23 75 89 493 87 66
24 74 8 572 1.8994 67
25 72 81 650 1.9002 68
26 71 77 728 09 69
27 69 73 806 17 70
28 68 69 884 24 72
29 67 64 0. 62962 31 73
30 8.500 6865  8.512 5560 0.63039 1.9039 5. 6474
31 64 56 117 46 75
32 62 52 194 53 76
33 61 48 271 61 78
34 60 43 349 68 79
85 58 39 426 75 80
36 57 35 502 82 81
37 55 31 579 90 83
38 54 27 656 1.9097 84
39 53 22 732 1.9104 85

40 8.509 6851 8.512 5518 0.63808 1.9111 5. 6486 7.505
41 50 14 885 19 87
42 48 10 0. 63961 2 89
43 47 _ 05 0.64037 33 90
44 45 5501 12 40 91
45 | 44 5497 188 47 92
46 43 92 264 54 94
47 41 88 339 61 9%
48 40 84 415 69 9%
49 3 80 o490 76 97
50 | 8.509 6837 8.512 5475 0. 64565 1.9183 5.6498
51 35 71 640 90 5.6500
52 34 67 715 1.9197 01
53 33 62 789 1.9204 02
54 31 58 864 11 03
55 30 54 0.64938 18 05
56 28 49 0. 65013 25 06
57 | 27 45 087 32 07
58 2% 40 161 - 39 08
59 24 36 235 46 10

60 8.509 6822 8.512 5432 0.65309 1.9253 5.6411 7.518
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TasLe 20.—Geodetic position computations—Continued.
LATITUDE 10°,

Lat log A log B log © log D log B log ¥
Lat. diff. 17=—~0.03 diff,17=—0.08 diff. 17= 40,11 @iff. 1= 40, 02

o 4
10 00 8.509 6822 8.512 5432 0. 65309 1.9258 56511 7.518
1 21 27 - 383 60 12
2 19 23 456 67 13
3 18 19 530 7 15
4 17 14 603 80 16
05 16 10 677 87 17 .
6 14 05 750 1. 9294 18
7 12 5401 823 1.9301 20
8 11 5396 896 08 21
9 9 92 0. 65968 15 22
10 8.509 6808 8.512 5388 0. 66041 1.9322 5.6524
11 06 83 114 28 2%
12 05 79 186 35 26
13 03 74 269 42 27
14 02 70 331 149 29
16 6800 . 65 403 56 30
16 * 6799 61 475 62 31
17 97 56 547 69 33
18 96 52 619 76 34
19 94 47 691 82 36
2 8.500 6793 8.512 5343 0. 66762 1. 9389 5.6536 7.532
21 o 38 834 1.9396 38
22 90 33 905 1.9408 39
23 88 29 0. 66976 09 40
24 87 24 0. 67047 16 42
25 85 2 118 23 43
26 84 15 189 29 44
27 82 11 260 36 - 46
28 81 06 331 42 47
29 79 5302 401 49 48
30 8.509 6777 §.512 5207 0. 67472 1.9456 5. 6549
31 76 92 542 62 51 .
32 74 88 613 69 52
33 73 83 683 75 53
34 it 79 753 . 82 56
35 70 74 823 88 56
36 68 69 893 1.9495 57
37 67 65 0. 67962 1.9501 59
.38 65 60 . 0.68032 08 60
39 64 55 102 14 61
40 8.509 6762 8.512 5251 0.68171 1.9521 5. 6563 7.544
41 60 46 240 27 64
42 59 41 310 34 65
43 57 37 379 40 67
44 56 32 448 47 68
45 b4 27 517 53 69
16 53 23 686 60 71
47 51 18 654 66 72
48 50 13 723 72 73
49 48 08 791 79 7%
50 8.509 6746 8.512 5204 0. 68860 1.9585 5.6576
51 45 5199 928 91 78
52 43 94 0. 68996 1. 9598 79
53 42 89 0. 69064 1. 9604 80
54 40 85 132 10 . 8
56 38 80 200 17 83
56 37 75 268 23 84
67 35 70 436 29 86
58 34 66 404 36 87
59 32 61 471 42 88
60 8.509 6730 8.512 5166 - 0.69539 1.9648 5. 6590 7.556
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TaBLE 20.—Gleodetic position computations—Continued.
LATITUDE 11°,

Lat log A log B log C - log D log E log ¥
at. diff. 17=—0.03 diff.17=—0.08 diff. 17=40.10 diff. 17=+0.02
o ’ -
1 00 §.509 6730 8.512 5156 0. 69539 1.9648 5. 6590 7.556 .
1 29 51 606 54 91
2 27 46 673 61 93
3 26 .41 740 67 94
4 24 37 807 73 9
05 22 32 874 79 97
6 21 27 0. 69941 86 98
7 19 22 0. 70008 92 5.6699
8 18 17 07+ 1.9698 5. 6601
9 16 ) 12 141 1.9704 02
10 8.509 6714 8.512 5108 0. 70208 1.9710 5. 6604
1 13 5103 274 16 05
12 1 5098 340 23 06
13 09 5093 406 29 08
14 05 38 473 35 09
15 06 83 539 41 11
16 05 78 604 47 12
17 - 03 73 670 53 13
18 01 68 736 59 15
19 6700 63 802 65 16
20 8.509 6698 8.512 5058 0.70867 1.9771 5. 6618 7.568
21 96 53 933 77 19
22 95 49 0.70998 83 20
23 93 44 0.71063 89 22 .
24 91 39 128 1.9795 28
25 90 34 194 1.9801 25
26 88 29 259 07 26
27 86 24 323 13 27
28 8 19 388 19 29
29 83 14 453 2 30
30 . 8.509 6681 8.512 5009 0.71518 1.9831 5. 6632
31 80 04 582 37 33
32 78 4999 647 43 .35
33 76 94 711 49 36
34 75 .89 775 55 37
35 73 83 840 61 39
36 71 - 78 L 904 67 40
37 70 78 0.71968 - 73 42
38 68 68 0.72032 79 43
39 66 63 . 095 85 45
40 - 8.509 6665 8.512 4958 0. 72159 1.9890 5.6646 7.580
41 63 53 223 1.9896 47
42 61 48 286 1.9902 49
43 59 43 350 - 08 50
44 58 38 413 14 52
45- 56 33 477 20 53
16 54 28 540 25 55
47 53 22 603 31 56
48 51 17 666 37 58
49 . 49 12 729 43 59
50 8.509 6647 8.512 4907 0. 72792 1.9949 . 5. 6661
51 46 T 4902 855 54- 62
52 44 4897 918 60 64
53 43 92 0. 72980 66 65
54 L4 86 0.73043 72 66
55 39 81 106 77 68
56 37 76 168 83 69
57 35 71 230 89 n
58 34 66 203 94 72
59 32 60 355 1. 9900 74
60 8.509 6630  8.512 4855 0.73417 2.0006 5. 6675 7.591
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TasLe 20.—Geodetic position compulations—Continued.

LATITUDE 12°,

log A log B log C log D log BB log I’
Lat. A 17=—0.03 diff. 1= 0.09 Aiff. 1= 0,00 Qiff. 172 +0.04
() ’ :
12 00 5.500 6630  B8.512 4855  0.73417 2. 0006 2. 6675 7,501
1 29 50 479 1 7
2 27 4 541 17 78
3 25 39 603 - 93 80
4 23 34 664 28 81
05 21 29 726 34 83
6 2 2 788 40 84
7 18 18 849 45 86
8 16 13 911 51 87 -
9 1 08 0.73972 57 89
10 8.509 6613 8.512 4803 0.74033 2.0062 - 5. 6690
1n 11 4797 094 67 92
12 09 92 156 73 93
13 07 87 217 79 %
1 06 81 278 84 ° 9
15 o 76 339 90 98
16 02 7 390 - 2.0006 99
17 6600 65 460 2.0101 5.6701
18 6599 60 591 - 07 02
19 97 55 581 12 04
20 8.509 6595  8.512 4749  0.74642 2.0118 5.6705 7.601
21 93 44 702 23 07
2 91 39 763 29 08
23 ) 33 823 e 10
2 88 28 883 10 11
25 86 3 0.74943 45 .13
26 84 17 0. 75003 50 14
27 82 12 063 56 16
28 81 06 123 61 17
29 79 4701 183 67 19
30 8.509 6577 . 8.512 4696  0.75243 2.0172 . 5.6720
31 75 90 302 7 2
37 73 -85 362 83 24
33 7 79 122 88 25
34 70 7 . 481 94 27
35 68 68 540 2.0199 28
36 66 63 600 2.0205 30
37 64 57 659 10 31
38 62 52 718 15
39 61 16 77 21 34
10 8.509 6559  8.512 4641 0.75836 2.0226 5.6736 7.611
a1 57 35 895 32 37
42 55 30 0.75954 37 39
3 53 24 076013 12 1
m 51 9 . 0% 47 12
45 50 13 130 53 4“4
46 48 ) 08 189 58 45
] 46 4602 247 63 47
48 44 14597 306 69 48
49 42 0 364 7 , 50
© 50 8.500 6540  8.512 4586  0.76422 2.0279 5.6751
51 39 80 481 84 53
52 37 75 539 90 55
53 35 69 597 2,0295 56
54 . 33 63 655 20300 58
55 ) 81 58 713 05 59
56 29 52 77 10 61
57 o] a7 828 16 62
58 . 25 q 886 a1 64
59 2 35 0.76944 2 . 66
60 §.500 6522 8.512 4530 0.77001 2.0331 - 5.6767 7.621

Bull. 914—03——19
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TasLE 20.—Geodetic position computations—Continued.

LATITUDE 13°,

[BULL.214,

log A log B log C log D - clog E log ¥
Lat. 1 g, 1”$=—0. 03 diff. 1§=—0. 10 diff. 17=-0.93 (1iik‘.E'1"=+0. 08 diff, 17=40.03
o ’ _ =

13 00 8.509 6522 8.512 4530 0. 77001 2, 0331 5. 6767 7.621
1 20 24 059 36 69
2 18 19 116 42 70
3 16 13 174 47 72
4 14 07 231 52 74
05 12 4502 288 57 75
6 10 4496 346 62 77
7 09 90 403 67 78
8 07 85 460 73 80
9 05 7 517 78 82
10 8. 509 6503 8.512 4473 0.77574 2.0383 5.6783
11 6501 67 630 . 88 85
12 6499 62 687 93 86
13 97 56 744 2.0398 . 88
14 95 50 801 2.0403 90
15 93 45 857 08 91
16 01 39 . 914 13 93
17 90 33 0. 77970 18 94
18 88 27 0.78027 . 23 96
19 86 22 083 . 28 98

20 8.509 6484 8,512 4416 0. 78139 2.0433 ° 5.6799 7,631
21 82 10 195 38 5. 6801
22 80 4404 251 44 03
23 78 4399 307 49 04
24 76 93 363 54 . 06
25 74 87 419 59 07
26 72 81 475 64 09
27 70 76 531 69 11
28 68 70 587 74 12
29 66 64 642 78 14
30 8.509 6464 8.512 4358 0. 78698 2, 0483 5. 6816
31 63" 52 754 - 88 17
32 61 46 309 93 19
33 59 41 865 2.0498 20
34 57 .35 920 2., 0503 22
35 55 29 0. 78975 08 24
36 53 23 0. 79030 13 25
37 51 17 086 18 27
38 49 11 141 23 29
39 47 4305 196 28 30

40 8.509 6445 8.512 4299 0.79251 2. 0533 5. 6832 7.640
41 43 94 306 38 34
42 41 88 360 4?2 35
43 39 , 82 415 47 37
44 37 76. 470 52 39
45 . 35 70 525 57 40
46 33 64 . 579 62 42
47 31 58 634 67 44
48 29 52 588 72 45
49 27 46 743 76 47
50 8.509 6425 8.512 4240 0. 79797 2. 0581 5. 6849
51 23 34 5 86 50
52 21 28 905 91 52
53 19 22 0. 79960 2. 0596 54
54 17 16 0. 80014 2. 0601 55
55 15 10 068 05 7
56 13 4204 122 10 gﬂ)
57 11 4198 176 15 60
58 09 .92 230 20 62
59 B 07 86 284 24 64

60 8.509 6405. 8.512 4180 0. 80337 2. 0629 5. 6865 7.649
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TanLi 20.—Geodetic position computations—Continued.

LATITUDE 140,

log A log B log C log D log B log F
La. Aiff. 17=—0.03 Qiff.17=-—0.10 diff.1”=40.87 "Qiff.1”=+0.08 Qiff.17=+0.03
[+ ’ . - =
1L 00 8.509 6408 8.512 4180 0, 80337 2.0629 5. 6865 7.649
L 03 74 391 34 67
4 6401 68 445 39 69
3 6399 62 498 43 71
4 97 56 552 48 72
05 95 50 605 53 7
6 93 44 . 659 58 76
7 01 38 712 62 77
8 89 32 765 67 79
9 87 26 319 72 81
10 8.509 6385 8.512 4120 0. 80872 2, 0676 5. 6882
1L 83 14 925 81 84
.ok - 8l 08 0.80978 86 : 86
13 79 4101 0. 81031 Y0 88
14 77 4095 - 084 2. 0695 89
16 75 89 137 2. 0700 91
16 73 83 190 04 93
17 71 77 243 ’ 09 94
18 69 71 205 B e 96
19 7 65 348 18 98
20 8.509 6365 8.512 4059 0. 81401 2.0723 5.6900 7.658
21 63 52 453 28 01
22 61 46 506 32 03
23 58 40 5568 36 05
24 56 34 611 ©od 06
25 54 28 663 46 08
26 52 21 715 51 . 10
27 50 15 767 55 12
28 48 09 820 . 60 13
29 46 4003 872 64 15
30 8.500 6344 8,512 3997 0. 81924 2. 0769 5.6917
31 42 - 90 0. 81976 73 19
32 40 81 0. 82028 78 . 20
33 38 . 78 080 83 22
34 36 72 131 . 87 24
35 34 65 183 92 26
36 82 59 . 235 2. 0796 27
37 29 53 287 2.0801 29
38 27 47 338 05 31
39 25 40 390 - 10 33
40 §.509 6323 8.512 3934 0. 82441 2.0814 5. 6934 7.667
41 21 28 493 ’ 19 36
.42 ‘ 19 22 H44 23 . 38
43 17 - 15 596 28 40
44 15 09 647 32 41
45 13 3903 698 37 43
46 1 3896 749 1 45
47 08 90 800 416 47
48 06 84 852 50 . 48
49 04 7 903 54 50
50 8.509 6302 8,512 3871 0. 82954 2.0859 5. 6952
51 (300 65 0. 83005 63 o4
62 6298 58 055 68 55
53 - 96 . 52 - 106 72 57
54 O 45 157 77 59
55 92 .39 208 : 81 61
56 89 33 258 85 63
57 87 26 309 90 ’ 64
58 85 20 360 94 66
59 83 13 410 2, 0899 68
60 8.509 6281 8.512 3807 0. 83461 2.0903 5. 6970 7.675
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TaBLE 20.—Geodelic position computations—Continued.

LATITUDE 15°.

log A log B log C logD log E log

Lat. diff. 17=—0.04 @iff.17=—0.11 diff. 1"g=+0.32 diff. 1"i+o.o7 diff. 1"g= +0.03

o !

15 00 §.509 6281 8.512 3807 0. 83461 2.0903 5. 697 7.675
1 79 3801 511 07 72
2 77 3794 561 12 73
3 74 88 612 16 76
4 72 81 662 21 k|
05 70 7 712 25 79
6 68 68 762 29 80
7 66 62 813 34 82
8 64 56 863 38 - 84
9 62 49 913 42 86
10 8.509 6259 8.512 3743 0.83963 2.0947 5.6988
11 57 36 0. 84012 51 89
12 55 30 062 55 91
13 53 23 112 59 93
14 51 17 162 64 95
15 . 49 10 212 68 97
16 46 3704 261 72 5. 6999
17 4 3697 311 77 5. 7000
18 42 91 361 81 02
19 40 84 410 85 04
20 8.509 6238 8.512 3677 0. 84460 2,0990 5. 7006 7.683
21 35 71 509 94 08
22 33 64 558 2.0998 09
23 31 58 608 2.1002 u
24 29 51 657 07 13
25 -7 : 45 706 11 15
26 24 38 755 15 17
27 22 31 804 . 19 19
28 | 20 25 854 23 20
29 18 .18 903 28 22
30 8.509 6216 ~  8.512 3612 0. 84952 . 2.1082 5.7024
31 .14 3605 0. 85001 36 2
32 11 3598 049 40 28
33 09 92 098 44 30
34 07 85 147 19 31

35 05 79 196 53 33
36 02 72 246 57 35
37 6200 65 293 61 37
38 6198 59 342 65 39
39 96 52 390 69 41
40 8.509 6194 8.512 3545 0. 85439 2.1074 5. 7042 7.691
41 ) 91 39 487 78 44
42 |. -89 32 . 536 82 46
43 87 2% 584 86 48
44 85 19 - 633 ) 90 50
45 $2 : 12 ) 681 94 52
46 80 3505 729 2,109 - b4
47 78 3498 777 2.1103 55
48 76 92 825 07 57
49 73 8 874 11 59
50 8.509 6171 8.512 3478 0. 85922 2.1115 5.7061 °
51 69 71 - 0.86970 19 63
52 67 65 0. 86018 23 65
53 64 58 066 27 67
54 62 51 113 31 69
55 60 44 161 35 70
56 58 38 209 39 72
57 . BB 31 257 44 74
58 63 . 24 304 48 76
59 51 17 362 52 - 78
60 8.509 6149 8.512 3411 0. 86400 2.1156 5.7080 - 7.698
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TarLe 20.— Gleodetic position computations—Continued.

LATITUDE 16°.

181

Tat log A log B log C log D log E log F
A diff. 1/=—0.04 qQiff.17=-0.12 diff.17=+0.77 Qiff.1”=+0.06 diff.1”=+0.03
o ’ o
16 00 8.H09 6149 8.512 3411 0. 86400 2.1156 . 5.7080 7.698
1 46 3404 447 60 82
2 44 3397 495 64 84
3 42 .9 542 68 85
4 40 83 590 72 87
05 37 76 637 76 89
6 35 70 684 80 91
7 33 63 732 84 93
8 30 56 779 88 95
9 28 49 826 92 97
10 8.500 6126 8.512 3342 0. 86873 2.1196 5.7099
11 24 35 921 2.1200 5. 7101
12 21 28 7 0.86968 04 03
13 19 22 0. 87015 08 04
14 . 17 15 062 12 06 .
15 14 08 109 16 08
16 12 3301 156 20 10
17 10 3294 202 24 12
18 08 87 249 28 14
19 . © 05 80 296 32 16
20 8.509 6103 8.512 3273 0.87343 ’ 2.1236 5.7118 7.705
21 6101 66 389 40 20 -
22 6098 59 436 44 22
23 96 © 52 483 47 24
24 94 45 529 61 25
25 91 39 576 65 27
26 89 32 622 59 29
27 87 25 669 63 31
28 84 - 18 716 67 33
29 82 11 761 s 35
30 8.509 6080 8.512 3204 0. 87808 2.1275 5.7137
31 77 3197 854 79 39
. 32 75 90 900 83 41
33 73 83 947 87 43
34 70 76 0.87993 90 45
35 68 69 0. 88039 94 47
36 66 62 - 085 2.1298 49
37 . 63 i} - 1381 2.1302 b1
38 61 43 177 06 -62
39 59 | 41 223 10 b4
40 8,509 6056 8.512 3133 0. 88269 2.1314 5. 7156 "7.7112
41 b4 26 316 17 58
42 52 19 360 21 60
43 49 12 406 25 62
44 47 105 452 29 64
45 45 3098 498 33 66
46 42 91 543 37 68
47 40 84 539 40 70
48 37 77 634 44 72
19 35 70 680 48 74
50 8.509 6033 8.512 3063 0.88726 2.1352 5,.7176
51 30 56 771 b6 78
52 28 48 816 59 80
53 26 41 862 63 82
bt 23 34 907 67 84
65 21 27 952 71 86
56 18 20 0.88998 74 88
b7 16 13 0.89043 78 90
58 14 3006 088 82 92
59 11 2998 133 86 94
60 8.509 6009 8.512 2991 0.89178 2.1390 © b.7196 7.719
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TaBLE 20.—Ceodetic position computations—Continuéd.
LATITUDE 17°.
T logA log B log C log D log E. log F
Lat. | qig 172 -0.04 Qif.17=—012 Qiff.17=-0.73 diff.17=+0.06 diff.17=+0.03
: i
’ = =

17 00 8. 509 6009 8.512 2991 0.89178 32.1390 5.7196 7.719
-1 06 84 223 03 97
2 04 77 268 2.1397 99
3 6 70 313 2.1401 5.7201
4 5999 62 358 04 03
05 97 55. 403 08 05
6 94 48 448 12 07
7 92 41 193 16 09
8 90 34 538 19 11
9 87 26 583 2 13
10 8.509 5985 8.512 2919 0.89627 2.1427 5.7215
11 82 12 672 30 17
12 80 2905 717 34 19
13 78 2897 761 38 21
14 7 90 506 42 23
15 73 $3 850 45 2
16 70 7 895 49 27
17 68 68 939 53 29
18 65 61 0.89984 56 31
19. 63 54 0.90028 60 33

20 8.509 5961 8.512 2846 0.90072 2.1464 5.7235 7.726
21 . 58 39 117 67 37
2 56 32 161 71 39
23 53 24 205 76 41
24 51 17 249 3 43
25 48 10 294 82 45
2 46 2802 338 85 47
27 44 2795 382 89 49
28 41 88 426 93 51
29 39 80 470 2.1496 53
30 8.509 5936 8.512 2773 0. 90514 2.1500 5.7255
31 34 66 558 04 57
32 31 58 602 07 59
33 29 51 646 11 61
34 2% 44 . 689 14 64
35 24 36 - 733 18 66
36 21 29 777 22 68
37 19 21 821 2% 70
38 16 14 864 29 72
39 14 2707 908 32 74

40 8.509 5912 8.512 2699 0. 90952 2.1536 5.7276 7.732
41 09 9% 0. 90995 39 78
42 07 84 0.91039 43 80
43 04 77 082 47 $2
a4 5902 69 126 50 84
45 5899 62 169 b4 86
46 97 55 212 57 88
47 94 47 256 61 90
48 92 40 299 64 92
49 -89 32 342 68 94
50 8.509 5887 8.512 2625 " 0.91386 2.1571 5.7296
51 84 17 429 7% 5.7298
52 82 10 472 78 5,7300
53 79 2602 516 82 02
54 7 2595 568 85 04
55 2 87 601 89 06
56 72 80 644 92 08
57 69 72 687 9% 11
58 67 65 730 2,1599 13
59 64 57 773 2.1603 15

60 8.509 5862 8.512 2550 0.91816 2.1606 5.7317 7.738
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TaBrg 20.—Geodetic position computations—Continued.
LATITUDE 18°,
Lot log A . logB ’ log C log D log E log I
] Aifar=—0.04 diff.17=—0.13 diff.17=+0.70 Qiff. 17=+0.06 diff. 1/=+-0.03 Qifl.10'=+3.0
o ’ . . .
1500 | B.509 5862 8.512 2550 0.91816 2.1606 5.7317 7.738
1 59 42 869 10 19
2 57 35 902 13 21
3 54 27 945 17 23
4 52 S 0.91987 20 - 25
05 49 12 0.92030 24 27
6 , 46 8.512 2504 0738 27 29
7 4 8.512 2497 116 31 31
8 41 £9. 158 34 33
9 39, 81 201 38 35
10 8.509 5836 - 8.5612 2474 0.92243 2.1641 5.7337
1 34 6 256 44 39
12 31 59 328 48 41
13 29 61 371 b1 14
14 26 43 413 55 46
15 24 36 456 58 48
16 21 28 498 62 50 -
17 19 20 50 65 52
18 16 13 582 68 54
19 13 8.512 2406 625" 72 56
20 8.509 5811 8.612 2397 0. 92667 2.1675 5.7358 7.744
21 08 90 709 79 60
22 06 82 751 82 62
23 03 74 793 85 04
24 8.509 5801 67 836 89 67
25 8.509 5798 59 878 92 69
26 96 51 920 95 Bt
27 93 44 0. 92962 2.1699 73
28 90 36 0.93004 2.1702 75
29 88 28 046 06 77
30 8.509 5785 8.512 2320 0.93088 2.1709 b.7379
31 83 13 129 12 81,
.32 80 8.512 2305 171 16 83
33 78 8.512 2297 213 19 85
34 75 90 255 22 83
35 72 82 296 26 90
36 70 74 338 29 92
37 07 66 380 32 94
38 65 58 421 36 96
39 62 51 463 39 5.7398
40 8.509 5759 8,512 2243 0.93505 2.1742 5.7400 7.750
41 57 35 546. 46 02
42 b4 27 588 49 05
43 52 19 629 62 07
4 49 12 671 56 09
45 46 8.512 2204 712 59 11
46 44 8.512 2196 753 62 13
47 41 88 795 65 15
48 39 80 836 69 17
49 36 72 877 72 19
5 8.509 5733 8.512 2165 0.93919 2.1775 5.7422
51 31 57 0.93960 79 24
52 28 49 0. 94001 82 26
53 25 4 042 85 28
54 23 33 083 88 30
55 20 25 125 92 32
56 18 17 166 95 34
67 B - 10 207 2.1798 37
58 12 8.512 2102 248 2.1801 39
69 10 8.512 2004 289 05 !
60 8.509 5707, 8.512 2086 0.94330 2.1808 5.7443 7.756
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TaBLE 20.— Geodetic vosition computations—Continued.-

LATITUDE 19°.

Q

log A log B log C log D Jog E log F
Lat. diff.1”7=-0.04 diﬁ.l”i—0.13 diﬁ.].”g= +0.67 diff. 17 = 40.05 diff. 17 = +0.04 diff. 10" = 2.7
o ’ . .
19 00 8.509 5707 8.512 2086 0. 94330 2.1808 5. 7443 - 7.756
1 04 78 370 . 11 45
2 8.509 5702 70 ‘ 411 14 47
3 8.509 5699 62 452 18 49
4 96 ’ . 54 493 21 52
05 94 46 534 % b4
6 91 38 576 27 56
7 89 30 6156 30 58
8 86 22 656 34 60
9 83 14 697 37 62
10 8.509 5681 8.512 2006 0.94737 2.1840 5.7464
11 . 78 8.512 1999 778 43 67
12 75 91 819 46 69
13 73 83 859 50 71
14 70 75 900 53 73
15 67 67 940 66 75
16 65 59 0. 94981 59 78
17 62 51 0. 95021 T 62 80
18 59 43 061 66 82
19 57 356 1102 69 84
20 8.509 5654 8.512 1927 - 0. 95142 2.1872 5. 7486 7.761
21 52 19 182 . 75 88
22 49 11 223 78 91
23 46 8.512 1903 263 81 03
24 43 8.512 1895 303 34 9%
25 41 87 © 344 88 97
26 38 .79 384 91 5,7499
27 36 71 424 94 5. 7501
28 33 63 464 2.1897 04
29 30 55 . 504 2.1900 06
30 8.509 5627 8.512 1847 0. 95644 2.1903 . 57508
31 25 38 b84 07 N 10
32 22 30 624 10 12
33 19 22 664 13 15
34 16 14 704 16 17
35 14 8.512 1806 744 19 19
36 11 8.512 1798 * 784 22 21
37 08 90 824 25 23
38 06 82 863 28 26
39 03 74 903 31 28
40 8.509 5600 8.512 1766 0. 95943 2.1934 5.7530 7.767
41 8.509 5598 57 0. 95983 38 32
42 - 9 49 * 0.96022 41 34
43 92 41 062 . 44 37 -
44 89 33 102 47 39
45 87 25 142 50 41
46 84 17 181 63 43
47 . 81 08 - 221 56 46
48 78 8.512 1700 260 59 48
49 76 8.512 1692 300 62 50
50 8.509 H573 8.512 1684 0. 96339 2.1965 5.7652
b1 70 75 379 68 54
52 68 . 67 418 71 57
53 65 ) 59 457 74 59
54 62 51 497 77 61
55 59 . 43 536 . 80 63
56 57 34 575 83 - 65
57 54 - .2 615 86 68
58 51 18 © 654 89 70
59 48 10 693 92 72
60 8.509 5546 8.512 1602 0.96733 2.1996 5,7574 7.772
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TanLe 20.—Gleodetic position computations—Continued.
LATITUDE 20°.

Lat log A log B log C log D log E log ¥
A5 Qif17=-0.05 Qift.17=—0.14 diffl.1/=+0.64 Aif.17=4+0.05 difft.1"=40.04 Aifl.10'=+2.5
o ’
20 00 | 8.500 5546  8.512 1602 0.96733 2.1996 5.7574 7.772
1 43 8.512 1593 7712 2.1999 77
2 40 85 811 2.2002 79
3 37 77 850 05 81
4 35 08 889 08 83
05 32 60 928 11 86
6 29 52 0. 96967 1 88
7 26 44 0.97006 17 90
8 24 35 045 20 92
9 21 27 084 23 94
10 | 8.509 5518 8.512 1519 0.97123 2.2026 6.7597
1 15 10 C162 28 5.7599
12 12 8.512 1502 . 201 31 5.7601
13 10 8.512 1494 240 34 03
14 07 % 279 37 06 .
16 04 77 318 40 08
16 | 8.509 6501 69 356 43 10
17 | 8509 5499 60 395 46 12
18 96 2 434 49 16
19 93 4 472 52 17
2 | 8.509 5490  8.512 1435 0.97511 2.2055 5.7619 7.771
21 87 27 550 “68 21
22 85 18 588 61 24
23 82 10 627 64 26
24 79 8.512 1402 666 67 28
25 76 8.512 1393 704 70 30
26 73 85 743 73 33
27 71 76 781 76 35
28 68 68 819 79 37
29 65 60 858 8t 40
30 | 8.500 5462  8.512 1351 0.97896 2.2084 5.7642
31 59 43 935 87 44
32 57 34 0.97973 - 90 46
33 B4 26 0.98011 93 49
34 51 17 050 96 51
%5 48 09 088 2.2099 53
36 45 8.512 1301 126 2.2102 55
37 42 8.512 1292 164 05 58
88 40 84 203 08 60
39 37 76 241 10 62
40 | 8.500 5434 8.512 1267 0.98279 2.2113 5. 7664 7.782
1 31 58 817 16 67
42 28 50 355 19 69
43 2 41 393 22 71
44 23 33 431 25 74
4 20 2 469 28 (3
46 17 16 507 31 78
47 14 8.512 1207 545 33 81
48 11 8.612 1199 583 36 - 83
49 08 90 621 39 86
50 | 8.509 5406  .8.512 1182 0.98659 2,2142 5.7688
61 03 73 697 45 90
b2 | 8.509 5400 64 735 48 92
63 | 8.509 5397 56 773 50 94
54 94 47 811 53 97
55 9 39 848 56 5.7699
56 88 30 . 886 59 5.7701
b7 86 21 924 62 04
58 83 13 962 65 06
59 $0  8.512 1104 0.98999 67 .08
60 | 8.509 5377  8.512 1096 0.99037 22170 5.7711 7.78%,
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TasLe 20.—Geodetic position compulations—Continued.

LATITUDE 21°.

Lat log A log B log C log D log E _ log F
Hat. diff.17=-0.05 diff.17=—0.15 diff.1”=-+0.062 diff.1"=40.04 diff.1”=+0.04 Qiff.10'=-+42.2
o 1 . )
21 00 8.509 b377 8.512 1096 0. 99037 2.2170 5.7711 7.787
1 74 87 075 73 - 13
2 71 79 12~ 76 15
3 68 70 150 79 18
4 66 62 187 sl 20
05 63 . 53 . 225 84 22
[ 60 45 262 87 24
7 57 36 300 90 27
8 54 T 27 337 . 93 - 29
9 51 19 375 95 31
10 8.509 5348 8.512 1010 0.99%412 o 2.2198 5.7734
11 46 8.512 1002 450 2. 2201 36
12 43 8.512 0993 487 04 38
13 : 40 84 524 07 41
14 37 76 562 09 43
15 34 67 599 12 45
16 31 58 636 16 - 48
17 28 50 . 673 18 50
18 25 ' 41 711 . 20 52
19 22 32 748 23 55
20 §.509 5320 8.512 0924 0.99785 2,2226 5. 77567 7.791
21 17 15 822 29 59
22 14 .8.512 0906 859 31 62
23 |- 11 8.512 0897 . 896 34 64
24 08 89 933 37 66
25 05 80 0..99971 . 40 69
26 8.509 5302 71 1.00008 42 71
27 8.509 5299 | 62 045 45 73
28 96 54 082 - 48 76
29 93 45 119 50 78
30 8.509 5290 8.512 0836 - 1. 00156 2.2253 5.7780 -
31 88 27 192 5 - 83
32 85 19 229 - 59 85
33 82 . 10 266 61 87
34 79 8.512 0801 303 64 90
35 76 8.512 0792 340 67 92
36 73 34 377 .69 94
37 70 75 413 72 97 '
38 67 66 450 75 5.7799
39 64 57 487 . 78 5.7802
40 8.509 5261 8.512 0748 1. 00524 2.2280 5, 7804 7.796
41 58 39 - -560 83 06 -
42 55 31 597 | 86 09
43 52 22 634 88 11
44 49 13 670 91 13
45 |- 46 8.512 0704 707 94 16
46 44 8.512 0695 743 96 18
47 41 86 780 2.2299 . 20
48 38 78 816 2.2301 23
49 35 69 853 04 - 25
50 8.509 5232 8.512 0660 1.00890 2.2307 5. 7828
51 29 . b1 926 . 09 . 30
52 26 ' 42 962 12 32
53 23 33 1.00999 15 . 35
54 20 24 1.01035 17 37
56 17 15 072 20 40
66 14 8.512 0606 108 ’ 23 42
57 11 8.512 0598 144 25 44
58 . 08 89 181 28 47
59 05 80 217 31 49
G0 8.509 5202 8.512 0571 1.01253 2.2333 5.7851 7.800




GANNETT.]

GEOGRAPHIC TABLES AND FORMULAS.

TasLe 20.—Geodelic position computations—Continued.

LATITUDE 220,

187

Tat log A log B log C Y logD log E log F
davke Aiff, 1”=—0.05 difl.1"=~0.15 Qiff.17=40.59 Aiff.17=+0.04 diff.17=+0.04 Aiff.10’'=+2.0

o ’

2200 8.509 5202 §.512 0571 1.01253 2.2333 5. 7851 7.800
1 8.509 5199 62 289 36 54
2 96 53 326 38 56
3 93" 44 - 362 41 59
4 90 35 398 44 61

05 87 26 434 46 63
6 84 17 470 49 66
7 81 8.512 0508 506 b1 68
8 78 8.512 0499 542 5l 71
9 7 90 578 57 73

10 8.5H09.-5172 8.512 0481 1. 01616 2.23569 H.7875

11 69 72 651 62 78

12 66 63 687 64 80

13 63 54 723 67 83

14 60 45 759 70 86

15 57 36 794 72 87

16 54 27 830 75 90

* 17 5l 18 866 77 92

18 48 09 902 80 95

19 45 8.512 0400 938 83 97

20 8.509 5142 8.512 0391 1.01974 2. 2385 5.,7899 7.804

21 39 . 82 1. 02010 88 5.7902

22 30 73 045 90 04

23 . 33 i3 081 93 07

24 30 55 117, 95 09

25 27 46 153 2.2398 11

26 24 37 188" 2.2400 14

-27 21 28 224 03 16

28 18 19 260 06 19

29 15 10 295 08 21

30 8.5609 5112 8.512 0301 1.02331 2.2411 5:7924

31 09 8.612 0292 367 13 26

32 06 83 402 16 28

33 03 73 438 18 31

34 8. 509 6100 64 473 21 33

35 8.509 097 55 509 23 36

36 ) 46 544 26 38

37 9 37 680 28 41

38 88 28 615 31 43

39 85 19 651 33 45

40 8.509 5082 8.512 0210 1. 02686 2.2436 5. 7948 7.808

41 79 8.612 0200 . 721 - 38 50

42 76 8.512 0191 767 41 H3

43 7% 82 792 43 5b

44 69 73 328 46 . 58

45 66 64 863 48 60

46 63 55 898 51 G2

47 G0 4 933 63 65

48 57 36 102969 56 67

49 4 27 1.-03004 58 70

50 8. 509 Hoh1 8.512 0118 1.03039 2,2461 h.7972

51 . 48 09 074 63 75

52 15 8.512 0100 109 66 77

53 42 8.512 0090 145 68 80

54 - 39 81 180 70 82

55 36 72 215 73 84

56 33 63 250 75 87

57 30 54 285 78 89

58 27 44 320 80 92

b9 23 35 365 83 94

60 8.509 5020 8.512 0026 1.03390 2.2485 b.7997 7.812
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TaBLE 20.—(leodetic position computations—Continued:

LATITUDE 23°.

[BULL. 214,

-

Lat. log A log B log C log D ]05 E log .
-at. diff, 17=—0.05 diff.17=-0.16 Qiff.1”7=+0.57 diff.17=+0.04 diff.17=+0.04 diff.10'=+1.8
o ’
23 00 8.509 5020 8.512 0026 1. 03390 2.2485 5.7997 7.812
1 17 i 17 425 88 5.7999
2 14 8. 512 0008 460 90 5. 8002
3 11 8.5H11 9998 495 93 © 04
.4 08 - 89 530 95 07
05 05 80 565 2.2497 09
6 8.509 5002 71 600 2. 2500 12
7 8.509 4999 61 - 634 02 14
8 96 52 669 05 16
9 93 43 704 07 19
10 8.509 4990 8.511 9934 1.03739 2.2510 5.8021
11 87 24 774 12 24
12 83 15 809 14 26
13 80 8.511 9906 843 17 29
14 77 8.511 9896 878 19 31
- 15 74 -87 913 22 34
16 71 78 947 24 36
17 68 68 1.03982 26 39
18 65 59 1.04017 29 41
19 62 50 052 31 44
20 8.509 4959 8.511 9840 1.04086 2.2534 5. 8046 7.816
21 . b5 31 121 36 49
22 52 22 155 38 51
23 49 12 190 4] Bd
2 46 8.51, 9608 094 43 56
25 43 8.511 9794 259 45 59
26 40 . 84 293 48 61
-97 37 76 328 50 64
28 34 66 362 53 66
29 31 b6 397 56 69
30 8.509 4927 8.511 9747 1.04431 2.25657 5.8071
31 24 37 466 60 74
32 21 28 500 62 76
33 18 19 534 64 79
34 15 09 569 67 81
35 12 8.511 9700 603 69 84
36 09 8.511 9690 637 71 86
37 05 81 672 74 89
38 8.509 4902 71 706 76 91
39 8.509 4899 62 740 78 93
T 40 8.509 4896 8.511 9653 1.04775 2.2581 5. 8096 7.819
41 93 .43 809 83 5. 8099
42 90 34 843 85 5.8101
43 7 24 877 88 04 .
44 83 + 15 911 90 06
45 80 8.511 9605 945 92 09
46 77 8.511 9596 1.04980 95 11
47 74 86 1. 05014 97 14
48 71 77 048 2.2599 16
. 49 68 67 082 2.2601 19
50 8.509 4865 8.511 9558 1.05116 2.2604 5.8121
b1 61 48 150 06 24
h2 58 39 184 09 26
53 55 29 218 11 29
54 52 20 252 13 31 .
55 49 10 - 286 16 34
56 45 8.511 9501 320 18 36
57 42 8.511 9491 354 20 39
58 39 82 388 23 41
59 36 72 422 25 44
60 8.509 4833 8.511 9463 1. 05456 2.2627 5. 8146 7.823
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TaBLe 20.—Geodetic position computations—Continued.

LATITUDE 24°.

189

Lt log A log B log C log D log B log F
M QiR 17 ==0.05 qiff,17=-0.16 diff.1”=+0.5¢ diff.17=+0.04 diff.1”=40.04 diff.10'=+1.6
o ’
2000 8.509 4833 8.511 9463 1. 05456 2,2627 5, 8146 7.823
1 30 63 490 29 49
2 26 44 523 3L 51
3 23 34 557 34 54
4 20 24 591 36 57
05 17 15 625 58 59
6 14 8.511 9406 658 41 62
7 10 §.511 9396 - 692 43 64
8 07 86 726 45 67
9 04 77 760 47 69
10 8.509 4801 8.511 9367 1.05794 2. 2650 5.8172
11 8.509 4798 58 827 52 K4
12 94 48 861 54, 71
13 91 38 894 56 79
14 88 29 928 59 82
15 85 19 962 61 86
16 82 09 1.05995 63 87
17 78 8.511 9300 1. 06029 65 90 .
18 75 8.511 9290 062 68 92
19 72 81 096 70 95
20 8.509 4769 8.511 9271 1. 06130 2.2672 5.8197 7.820
21 66 ’ 61 163 4 5. 8200
22 62 52 197 7 02
23 59 42 230 79 05
24 56 32 263 8L 07
26 53 23 297 83 10
26 50 13 330 85 13
27 46 8.511 9203 364 88 15
28 43 8.511 9194 397 90 18
29 40 84 - 431 92 20
30 8,509 4737 8.511 9174 1.06464 2.2694 5. 8223
31 33 65 497 96 25
32 80 56 530 2.2699 28
33 27 45 564 2.2701 31
34 24 36 597 03 33
35 20 26 630 05 36
36 17 16 664 07 38 -
37 14 8.611 9106 697 10 41
38 1L 8.511 9096 730 12 43
39 07 87 763 14 46
40 8.509 4704 8.511 9077 1. 06797 2.2716 5.8249 7.829
41 8.509 4701 . 67 830 18 51
42 8.509 469! 58 863 20 54
43 9t 48 896 23 56
44 9L 38 929 25 - 59
45 88 ‘ 28 962 27 61
16 85 18 1.06995 29 64
47 81 8.511 9009 1.07028 31 67
48 78 8.511 8999 061 33 69
49 75 89 095 36 72 -
50 8.509 4672 8.511 8979 1.07128 2.2738 5.8274
51 . 68 70 161 40 -7
52 65 60 194 42 80
53 62 50 226 44 82 ,
bd 59 40 259 46 85 '
55 55 30 292 T49 87 .
56 52 21 326 51 90 :
57 49 11 358 53 92
58 45 8.511 8901 391 55 95
59 42 8.511 8891 424 57 5.8298
60 8.509 4639 8.511 8881 1.07457 2.2759 5.8300 7.832
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TarLe 20.— Gleodetic position computations—Continued.

.

LATITUDE 25°.

[BULL. 214.

log A log B log C log D log E log ¥
Lat. diff. 1”=—0:06 diff.1”7=—016 Qiff.1"=+0'54 Qiff.1”=+0'03 Aiff. 1”=-+0'04 Aiff.10'=+415
(o} ! .
25 00 8.509 4639 8.511 8881 1. 07457 2,2759 5.8300 7.852
1 36 . 71 490 61 03
2 32 62 523 63 05
3 29 52 565 66 " 08
4 2 42 588 68 11 R
05 23 32 621 70 13
6 19 22 654 72 16
7 16 12 687 74 18
8 13 8.511 8802 719 76 21
9 09 8.511 8793 752 78 24
10 8. 509 4606 8.511 8783 1.07785 2.2780 5. 8326
11 03 73 817 82 29
12 8,509 4600 63 850 85 32
13 8. 509 4596 53 883 87 34
14 : 93 43 915 89 37
15 90 33 948 01 39
16 86 23 1.07981. 93 42
17 83 13 1.08013 95 45
18 80 8.511 8704 046 97 47
19 76 8.511 8694 078 2.2799 50
20 8.509 4573 8,511 8684 1.08111 2. 2801 5, 8352 7.835
21 70 74 143 03 b5 -
22 66 G4 176 05 59
23 63 54 208 07 60
24 60 44 241 10 63
25 56 34 273 12 66
26 53 24 306 14 68
27 50 14 338 16 71
28 46 8.511 8604 370 18 73
29 43 8,611 8594 403 20 76
30 8.509 4540 8.511 8584 1.08435 2, 2822 5. 8379
31 37 74 468 24 81
32 33 - 64 500 26 84
33 30 54 532 28 87
34 26 44 565 30 89
35 - 23 34 597- 32 92
36 20 24 629 34 94
37 17 14 662 36 5. 8397
38 13 - 8.511 8504 694 38 5. 8400
39 10 8.511 8494 726 40 02
40 8.509 4507 8.511 8484 1. 08758 2.2842 5.8405 7.838
41 03 74 791 44 08
42 8.509 4500 64 823 46 .10
43 8.509 4496 54 855 48 13
44 93 44 , 887 50 16
45 90 34 919 52 18
46 86 24 951 54 21
47 S3 14 1.08984 56 24
48 80 8.511 8404 1.09016 58 26
49 76 8.511 8393 048 G0 29
50 8.509 4473 8.511 8383 1.09080 2.2862 5. 8431
51 70 73 112 64 34
52 66 63 14 66 37
53 63 53 176 68 39
54 60 43 208 - 70 42
55 56 33 240 72 45
56 53 23 272 74 47
57 50 13 304 76 50
58 46 8.511 8303 336 78 53
.89 43 8.511 8293 368 80 55
60 8.509 4439, 8.511 8283 1. 09400 2.2882 5. 8458 7.841
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TasLe 20.—Geodetic position computations—Continued.

LATITUDE 26°.

Lat log A log B log C log D log E s I
i diff. 17=—-0'06 Aiff.1"=—-017 Qiff.1”=--052 Qiff.1”=+003 qdiff.1”=-4-004 Aift.10'=+-13
o ’

2600 8. 509 4439 8.511 8283 1.09400 2. 2882 5. 8468 7.841
1 36 72 432 84 61 " .
2 33 62 464 86 63
3 29 H2 496 88 66
4 26 . 42 527 90 .69

05 22 32 569 92 71
6 19 22 591 94 74
7 16 12 623 96 77
8 12 8.511 8201 656 2.2898 79
9 09 8.511 8191 687 2.2900 82

10 8.509 4406 8.511 8181 1.09718 2.2902 5. 8485

11 8.509 4402 71 750 04 88

12 8.509 4399 61 782 . 06 90

13 95 b1 814 08 93

14 92 40 845 10 96

15 88 30 877 12 5.8498

16 85 20 909 14 5,8501

17 82 10 940 16 04

18 78 8.611 8100 1.09972 T 18 06

19 7 8.511 8089 1.10004 20 09

20 8,500 4372 8.611 €079 1.10036 2.2022 5.8512 7.844

21 68 . 69 067 23 14

22 65 59 099 25 17

23 61 48 130 27 . 20

24 68 38 162 29 22

25 54 28 194 31 25

26 51 18 225 33 28

27 48 8.511 8008 257 i) 30

28 44 8.511 7997 288 37 33

20 41 87 320 39 36

30 8.500 4337 8.511 7977 1.10851 2,291 5.8539

31 34 67 383 43 41
32 | 31 b6 414 45 44

33 27 46 446 47 47

34 24 36 477 48 49

35 20 25 509 50 52

36, . 17 15 540 52 5%

37 : 13 8,511 7905 H71 54 57

38 10 8.511 7895 603 56 60

39 07 84 634 58 63

40 8.509 4303 8.511 7874 1.10666 2. 2964 5. 8566 7.846

41 8.509 4300 64 697 62 68

42 8.509 4296 53 728 63 71

43 93 43 760 65 74

44 89 33 791 67 76

45 86 22 822 69 79

46 83 12 854 7 82

47 79 8,511 7802 885 73 85

48 76 8.511 7791 916 75 §7

49 2 81 947 77 90

50 8.509 4269 8.5611 7771 1.10979 - 2.2978 5. 8593
51 65 60 1.11010 80 95

52 62 50 041 82 5: 8598

53 58 40 072 84 5.8601

5 65 - 29 103 86 04

55 52 19 134 88 o 06

56 . 48 8.511 7709 166 89 09

57 45 8.511 7698 197 91 12

7 B8 41 88 228 93 14

59 38 77 259 9% 17

60 8.509 4234 8.511 7667 1.11290 - 2,2997 5. 8620 7.849
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TABLE 20.— Geodetic position computations—Continued.

LATITUDE 27°.
Lat log A log B log C log D log E log F
at. diff.17=—0.06 diff.1”=-0.18 diff.1”=+40.51 diff.17=+-0.03 diff.1"=+0.05 dQiff.10'=+1.1
o ’ -
27 00 8,509 4234 8.511 7667 1.11290 2.2997 5. 8620 7.849
1 31 57 321 2. 2999 23
2 27 46 362 . 2.3001 25
3 24 36 383 03 28
4 20 25 414 04 31
05 17 16 445 06 34
6 13 8.511 7605 476 08 36
7 10 8.511 7594 507 10 - 39
8 06 84 538 12 42
9 03 B 1 569 14 44
10 8.509 4200 8.511 7563 1.11600 2.3015 5. 8647
11 8.509 4196 53 631 17 -60
12 93 42 662 19 53
13 89 - 32 693 21 56
14 86 21 724 23 58
15 82 11 . 755 24 61
16 79 8.511 7500 786 26 64
17 75 8.511 7490 817 28 66
18 . 72 79 848 30 69
19 68 69 878 32 72
20 8.509 4165 5.511 74568 1.11909 2,3033 5. 8676 7.851
21 61 48 940 35 77
22 b8 37 L1971 37 80
23 54 27 1.12002 39 83
24 51 16 032 41 86
25 47 8.511 7406 063 42 . 88
26 44 8.511 7395 094 44 91
27 40 85 126 46 94
28 37 74 156 48 ~ 97
29 33 64 186 - 50 5. 8699
30 8.509 4130 .  8.511 7353 1.12217 2.3051 5. 8702
31 26 43 248 53 05
32 23 32 278 56 08
33 19 22 309 . 57 10
34 16 11 340 58 13
35 12 8.511 7301 370 60 16
36 . 0% 8.511 7290 401 62 - 19
37 05 80 432 64 22
38 8.509 4101 69 462 65 24
39 8.509 4098 - B8 493 67 27
40 8.509 4094 8.511 7248 1.12523 2.3069 5. 8730 7.853
41 91 37 554 N 70 33
42 87 27 584 72 35
43 84 16 615 74 38
44 80 8.511 7206 646 76 41
45 i 8.511 7195 - 676 : 78 44
46 73 84 707 79 46
47 70 74 737 81 49
48 66 63 768 83 52
49 63 53 798 . 85 55 .
50 8.509 4069 8.511 7142 1.12829 2. 3086 5.8757
51 56 31 859 88 60
52 52 21 889 90 63
53 49 10 920 91 66
54 | 45 8.511 7100 950 93 69
55 41 8.511 7089 1.12981 95 72
56 38 78 1.13011 97 74
57 34 68 041 2. 3099 77
58 31 b7 072 2.3100 80
59 27 46 102 02 83
60 8.509 4024 8.511 7036 1.13132 2.8104 5.8785 7.855
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TasLe 20.—Geodetic position computations—Continued.

LATITUDE 28°.

GEOGRAPHIC TABLES AND FORMULAS.

193

Lat,

o log A _logB log C log D log E log
diff. 17=—0.06 diff.1”7=—0.18 diff.1”=+0.50 QAiff.17=+0.03 qQiff.1”=+0.05 Qiff.10"=+-1.0

~

Ro
<
o AWNO N

(=3

8.509 4024
20

17
13
10

06
8.509 4002
8.509 3999
95

8,509 3988
85

81
78
74

8.509 3952
49

45
42
38

35
31
27
24
20

8.509 3917
18
09
06
8.500 3902
8.509 3899
95
92
88
84
$.509 3881
77
73
70
66

8.509 3845
41

37
3
30

26
23
19
16
12

8.509 3808

92 .

8.511 7036
25

14
8,511 7004
8.511 6993

8.511 6929
18

8.511 6908
8.611 6897
86

8.511 6822
11

8.511 6800
8.511 6790
79

68
67
47
36
25

© 8.511 6714

8.511 6704
8.511 6693
82

n

6l
50
39
28
17

8.511 6607
8.611 6596
85
74
63

52

42

31

. 20
8.511 6509
8.511 6498
87

76

66

55

44

33

22

11

8.511 6400

8.511 6389

1.13132
163

193
223
254

284
314
345
375
405

1.13435
466
496

1,14337
366
396
426
456

486
516
545
675
605

1.14635
664
694
724
74

783
813
843
872
902

1.14932

7.857

7.859

7.861

Bull. 214—03——13
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TaBLE 20.—Geodetic position computations—Continued.

LATITUDE 29°.

[BULL. 214,

- leg A log B log C log D ' log B log ¥ .
Lat. aiff. 1"5;--—0‘06 diff. 1’g=—0.]8 diff, 1.”g=+0.49 Qiff. 17=+40.03 diff.1”=-+0.05 @iff.10’=--0.8
o ’ . M
2) C0 8.509 3808 8.511 6389 1.14932 2. 3203 3. 8956 7.861
1 05 78 961 04 58
2 8.509 3801 68 1.14991 06 60
3 8.509 3797 57 1. 15021 07 63
4 94 46 050 09 66
05 - 90 35 080 . 10 69
6 86 24 - 109 12 72
7 83 13 139 14 b
8 79 8.511 6302 168 15 78
9 76 8.511 6291 198 17 80
10 8.509 3772 8.511 6280  ° 1.15228 2.3218 5. 8983
11 68 69 257 20 86
12 65 58 287 21 89
13 61 47 316 23 92
14 57 36 346 25 95
15 54 126 375 26 5.8998
16 50 15 406 28 5. 9000
17 46 8.611 6204 434 29 03
18 43 8.511 6193 464 31 06
19 39 82 493 32 09
20 8.509 3735 8.511 6171 1.1552: 2.3234 5.9012 7.863
21 32 60 562 35 15
22 28 49 581 37 18
23 24 38 611 - 38 21
24 21 27 640 40 23
25 17 16 670 42 26
26 + 13 8.511 6105 699 43 29
27 10 8,511 6094 728 45 32
28 06 83 . 758 46 35
: -29 8.509 3702 72 787 48 38
130 8.509 3699 8.511 6061 1. 15816 2.3249 5.9041
31 95 50 846 51 43
3: 91 39 875 52 46
33 88 28 904 54 49
34 84 17 934 55 52
35 80 8. 511 6006 963 57 55
36 77 8.511 5995 1.15992 58 68
37 73 . 84 1.16021 60 61
38 69 73 051 61 64
39 66 ) 61 080 63 67
40 8.509 3662 8.511 5950 1.16109 2. 3264 5. 9069 7.864
: .41 58 39 138 66 72
42 55 28 167 67 76
43 51 17 197 69 78
44 47 8.511 5906 226 70 81
45 44 8.511 5895 255 72 84
46 40 - 84 284 73 87
47 36 . 73 313 75 90
48 33 62 - 343 76 93
49 .29 51 372 78 96
50 8.509 3625 8.511 5840 1.16401 2.3279 5.9098
51 21 29 430 81 5.9101
52 18 - 18 459 82 04
53 14 8.511 5806 488 84 07
54 10 8.511 5795 517 - 85 10
65 07 84 546 87 13
" 56 8. 509 3603 73 576 88 16
57 8.509 3599 62 604 90 T19
58 96 . 51 633 91 22
59 92 40 663 93 25
60 &, 509 3588 8.511 5729 1.16692 2.3294 5.9127 7.866
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GEOGRAPHIC TABLES AND FORMULAS.

Tasre 20.— Geodetic position computations—Continued.

LATITUDE 30°.

195

Tat log A . log B log C . log D log B r I
e Aiff, 17==0.06 Qiff.17=—0.19 diff.1"=+0.48 Qiff.17=-0.02 Aiff.1”=+40.056 diff.10'=4-0.7
(- . .

30 00 8. 509 3588 8.511 5729 1.16692 2.8204 5.9127 7.866
1 ' 84 18 721 96 30
2 81 8.511 5706 750 97 33

. 3 77 8.511 5G9H 718 2.3208 36
4 73 84 807 2.3300 39
05 69 73 836 0L 42
6 66 62 . 865 03 45
7 62 51 894 04 48
8 58 40 923 06 51
9 55 28 952 07 54
10 8. 509 35651 8.511'pG17 1.16981 2.3309 5. 9157
11 47 8. 511 5606 1.17010 10 59
12 43 8. 511 5595 039 12 62
13 40 84 068 13 65
14 36 73 097 14 68
15 32 61 126 16 7L
16 29 50 165 17 74
17 25 39 184 18 77
18 21 28 212 20 80
19 17 17 241 22 83
20 8.509 3514 8.511 5505 1.17270 2.3323 5. 9186 7.867
21 10 8.511 5494 299 24 89
22 .06 83 328 26 92
23 8.5609 3502 72 357 27 95
24 8.509 3499 61 385 29 5. 919
26 95 49 414 30 5. 9200
26 01 38 443 32 03
27 88 27 472 33 06
28 84 16 500 34 09
29 80 8. 511 b404 529 36 12
30 8. 509 3476 8.511 5393 1.17658 2.3337 5.9215
31 72 82 587 39 18
32 69 71 615 40 21
33 65 59 614 41 24
34 61 48 673 43 27
35 57 37 701 44 30
36 51 26 730 46 33
37 50 14 769 47 36
38 46. 8.511 5303 788 48 39
39 42 8.611 5292 816 50 42
- 40 8.509 3439 8.511 5281 1.17845 2.3351 5.9246 7.869
41 35 69 874 53 48
42 31 58 902 54 51
43 27 47 931 55 53
44 24 35 959 57 56
45 20 24 1.17988 58 59
46 16 : 13 1.18017 59 62
47 12 8.511 5202 045 61 65
48 09. 8.511 5190 074 62 68
49 05 79 102 64 71
50 8.509 3401 8.511 5168 1.18131 2. 3365 5. 9274,
51 8,509 3397 56 160 66 7
62 9 45 188 68 80
53 90 34 217 69 - 83
54 86 22 245 70 86
55 §2 11 274 72 89
56 78 8.5611 5100 302 73 92
67 75 8.511 5088 331 74 95
58 71 77 369 76 5.9298
59 67 66 388 77 5.9301
60 8.509 3363 8511 Hubd 1.18416 2.3379 5. 9304 7.870
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TaBLE 20.—Geodetic position computations—Continued.

_LATITUDE 31°,

[BULL. 214,

1o|

log A - logB ° log C g D log E
diff. 17 =—0.06 diff.1”7=—0.19 diff.1”=+0.47 diff.17=+0.02 Qiff.1”=+0.05 diff.

log I
107=4-0.5

8.509 3363 8.511 CJ54 118416 . 2.3379
60 43 80

445
56 32 473 8
52 20 “501 83
18 8.511 5009 530 81
44 8.511 4998 568 8
41 86 587 87
37 % 615 88
33 64 643 .8
29 52 672 91
$.500 8325 | 8.511 4941 1.18700 2,3392
2 2 729 93
‘18 18 757 . 9%
14 8.511 4907 785 96
10 8.511 4895 813 97
06 . &4 842 2.3399
8.509 3303 72 870 2.3400
8:509 3299 61 898 01
95 50 927 03
91 38 955 04
8.509 3287 $.511 4827 1.18983 2.3405
; 84 © 1B 1.19012 06
80 8,511 4804 040 08
76 8.511 4798 068 09
72 81 096 10
68 70 12 12
65 58 153 13
61 47 181 14
57 35 209 16
53 1 238 17
8.509 8249 8.511 4713 1.19266 2.3418
46 8.511 4701 294 .20
42 8.511 4690 322 21
38 78 351 22
34 o7 379 23
30 . 55 407 %
26 44 . 435 26
23 32 463 27
19 21 491 29
15 8.511 4609 520 30
$.509 8211 8.511 4598 . 1.19548 2.3431
07 86 576 32
-03 7 - 604 !
8.509 3200 -63 .632 35
§.509 3196 C B2 660 36
92 40 688 37
88 29 716 39
84 17 44 10
81 8.511 4606 772 41
77 8.511 4494 800 - 43
8.509 3173 8,511 4483 1.19828 2.8444
- 69 71 856 4
66 60 834 46
61 48 912 48
5 37 940 49
- . 54 2% 968 50
v 50 - 14 1.19996 51
46 . 8.511 4402 1.20024 53
42 8.511 4391 052 54
38 79 080 55

8.509 3134 8.511 4368 - 1.20108 © 2.3456

5.9398
.96
5. 9399
5. 9402
05

5.9484

7.870

7.871

7.872

7.873
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TasLe 20.—Geodetic position 'compibtations—COlltihued.

LATITUDE 32°, -

Tat log A log B log C . log D log E log ¥
.k diff. 17=—0.06 diff.1"=—0.19 diff.1"=+0.46 Qiff.17=+-0.02 Aiff.1”=+0.05 Aiff.10'=--0.3
o ’ .
3200 8.509 3134 8.511 4368 1.20108 2. 3456 5.9484 7.873
1 31 56 136 57 87
2 27 44 . 164 59 90
3 23 33 192 60 93
4 19 21 220 61 96
05 15 8.511 4310 248 62 5.9499
6 11 8,511 4298 276 64 5. 9502
7 07 87 304 65 05
8 04 75 332 66 08
9 8.509 3100 63 . 360 ) 67 11
10 8.509 3096 - 8.511 42562 1,20387 2.3469 5. 9514
11 92 40 415 70 17
12 88 29 443 7 . 20
13 84 v 47 72 23
1t 80 8.511 4205 499 73 26
15 76 8.511 4194 527 © 7 29
16 73 82 556 76 32
17 Y 71 6582 ki 35
18 65 59 610 78 38
19 61 47 638 79 41
20 8.509 3057 8,511 4136 1. 20666 2. 3481 5. 9544 7.874
21 63 24 694 82 47
22 . 49 13 722 83 50
23 46 8. 511 4101, 749 84 53
24 42 8.H11 4089 kiewd 85 56
25- 38 78 805 ’ ‘87 60
26 31 66 833 88 63
27 30 54 860 89 66
28 | 26 3 888 90 69 -
29 22 31 916 91 72
30 8.509 3018 8. 511 4020 1.20944 2,3493 - 5.9575
! 31 15 8.51) 4008 971 94 78
32 ’ 11 8.511 3996 1, 20999 . 95 81
33 07 i 1.21027 96 84
34 8.509 3003 74, 054 97 87
35 $.509 2999 61. 082 2.3499 90
36 95 ° 50 110 2. 3500 93
37 91 38 137 01 96
38 87 206 165 02 5.9599 '
39 83 b 193 03 - 5. 9602 .o
40 8.509 2980 - 8.511 3902 1.21220 2. 3504 5. 9605 7.875 !
41 76 8.511 3891 . 248 06 08
42 72 79 276 07 11
13 - 68 68 303 08 - 15
44 64 56 331 09 18
45 60 44 358 10 21
46 . 56 34 386 n 24
47 52 21 414 13 27
48 48 8.511 3809 441 14 30
19 44 8.611 3798 469 15 33
60 8,509 2940 8.511 3786 1.21496 2.8516 5. 9636
51 -37 74 524 17 39
52 33 63 551, 18 ¢ 42
53 29 61 579 ’ 19 45
54 25 39 607 21 48
66 Co21 27 634 22 51
56 17 16 662 23 b4
b7 18 8.511 3704 - 689 24 b8
58 09 8.511 3692 77 26 61
59 05 - 80 744 26 64
60 8.509 2901 8.511 3669 1.21772 2, 8527 5. 9667 7.875
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GEOGRAPHIC TABLES AND FORMULAS.

TanLe 20.—Geodetic position computations—Continued.

LATITUDE 33°.

[BULL. 214.

10;

o A log B log C log D log E
Aiff. 17=—0.07 diff.17=~0.20 'diff.1"=+0.45 diff.1”=+-0.02 Qiff.17=+0.05 diff.10’=4-0.2

o

8.509 2862
68

&
51

8.509 2823
19

15
11
07

8.509 2803
8.509 2799
95
91
88

8.509 2784
80
76

72
68

8.509 2744
40
36

32
28

8.509 2665

8.511 3669
57

45
33
22

8.511 3610
8.511 3598
86
75
63

. 8.511 3551
39

28
16
8.511 3504
8.511 3492
80
69
57
45
8.511 3433
21
8.511 3410

8.511 3398
86

'8.511 3315 -

8.511 3303

8.511 3201 .
80
68"

8.511 3209

8.511 3197
85

" 8.511 3102

8.511 3090
8.511 3078
66

54
42
30

18
8.511 3006
8.611 2995
83
71

8.511 2959

1. 21272

bl
)
2
i)

—
IS
&)
2
~

=
N
3
=

-
IS
e

> Ot
=
=

-
g
=3
=)

- —
]
3 N
2 &
[\°] ot

-
™
3]
—
w
-

7.875

7.876

7.876

7.877
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GEOGRAPHIC TABLES AND FORMULAS.

Tasur 20.—Geodetic position computations—Continued.

LATITUDE 34°,

199

Lat log A log B log C log D log E log F
A diff. 17=—-0.,07 Qiff. 17=-0.20 diff.1”=4-0.45 Qiff.1”=+0.02 Qiff.1”=+40.05 diff.10’=+0.0

[+] ’ .

31 00 8.509 2665 8.511 2959 1.23409 2.3592 5. 9853 7.877
1 . 61 47 437 93 57
2 57 36 464 94 60
3 53 23 491 95 63
4 49 8.511 2911 6518 96 66

05 45 8.511 2899 545 97 . 69
6 41 87 572 98 72
7 37 75 599 2.3599 75
8 33 63 626 2.3600 79
9 29 51 653 01 82

10 8.509 2625 8.511 2840 1.23680 2. 3602 5. 9885

11 21 28 707 . 03 88

12 17 16 734 04 91

13 13 8,511 <804 761 05 94

14 09 8.511 2792 788 06 5.9897

15 05 80 815 07 5. 9901

16 8.509 2601 68 842 08 04

17 8.509 2597 66 869 : 09 ’ 07

18 93 .44 896 10 .10

19 89 32 923 - 11 .13

20 8. 509 2685 8.511 2720 1. 23950 2. 3612 5.9916 7.877

21 St 8.511 2708 1.23977 13 19

22 77 8.511 2696 1. 24004 14 23

23 73 84 031 . 15 .26

24 69 . 72 058 16 29

25 65 60 085 17 32

26 61 48 112 18 35

27 57 36 139 19 38

28 53 24 165 20 42

29 49 12 192 21 - 45

30 8.509 2545 8. 511 2600 1.2 219 2.3622 5. 9948

3L |, 41 8.511 2588 246 23 51

32 37 76 273 24 54

33 33 64 300 25 57

34 29 52 327 26 61

35 25 40 354 27 G4

36 21 28 381 28 67

37 17 16 408 . 29 70

38 13 8. 511 2504 434 30 73

39 09 8,511 2492 461 31 76

40 8. 509 2505 8.511 2480 1. 24488 2. 3632 5.9980 7.871

41 8.509 2501 68 515 33 83

42 8.609 2497 56 H42 34 S6

43 93 44‘ 569 35 . 89

44 89 .82 595 36 92.

45 85 : 20 622 37 96

46 81 . 8.511 2408 649 38 5.9999

47 77 8. 511 2396 076 39 6. 0002

48 73 84 703 40 05

49 69 72 729 a 08

50 8.509 2465 8.511 2360 1.24766 2. 3642 6. 0011

b1 61 48 783 . 43 15

62 67 356 810 43 18

53 53 23 837 44 21

b4 49 8.511 2311 863 45 24

56 46 8.511 2299 890 46 27

56 41 87 917 47 31

67 87 . 75 944 - 48 34

68 33 63 970 49 87

59 .29 61 1.24997 50 40

60 8,509 2425 8.511 2289 1. 25024 '2.8651 6.0043 7.877
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"TaBLE 20.— Gleodetic position computations—Continued.

LATITUDE 35°,

log A log B . log C log D log E log ¥
Lat. diff, 17=-—0,07 diff. 1”g=—-0.20 Aiff. 17=+0.44 diff.1”=+40.01 diff. l”g= +0.05 diff.10'=+0.0_
o ’

35 00 |. 8.509 2425 8.511 2239 1.25024 2.3651 6.0043 7.877
1. 21 27 050 52 47 .
2 17 15 077 53 50
3 13 8,511 2203 : - 104 . 54 53
4 09 8.511 2191 131 55 56

05 05 78 157 56 59
6 8. 509 2401 66 184 56 03
7 8.509 2396 54 211 57 66
8 92 42 237 58 69
9 88 30 264 59 72

10 8.509 2384 8.511 2118 1.25291 . 2. 3660 6.0075

11 80 8.511 2106 317 61 79

12, | 76 - 8.511 2094 344 62 82

13 72 82 371 63 85

14 68 70 397 64 88

15 64 b7 424 65 91

16 60 45 . 461 ° G6 95

17 b6 33 T 477 66 6. 0098

18 52 21 504 67 6.0101

19 48, 8.511 2009 . 531 68 04

20 8.509 2344 8.511 1997 1.25557 2.3669 6. 0107 7.877

21 40 8 584 70 11

22 36 72 610 71 14

23 32 . 60 . 637 72 17

24 28 . 48" 664 73 . 20

25 24 36 .690 74 23

26 20 24 717 75 27

27 16 12 743 75 30

28 12 8.511 1900 770 76 33

29 08 8.511 1887 796 7 36

30 8.509 2304 8.511 1875 1.25823 12,3678 6.0140

31 8.609 2300 . 63 850 79 43

32 8.509 2296 61 876 80 46

33 92 39 903 81 49

34 87 27 929 82 52

35 83 . 15 956 82 56

36 79 8.511 1802 1.25982 83 59

37 | 75 - 8.511 1790 1.26009 84 62

38 71 78 035 85 65

39 67 66 . 062 86 69

40 8.509 2263 8.511 1754 1.26088 2. 3687 6.0172 7.877

41 59 41 115 88 75

42 55 29 141 . 88 T8

43 51 . 17 168 &9 81

44 47 8,511 1705 194 90 . 85

45 43 8.511 1693 221 91 88

46 39 &0 247 92 91

47 35 68 274 93 94

48 31 56 300 94 6.0198

49 27 44 327 94 6. 0201

50 8.509 2222 8.511 1632 1.26353 2.3695 6. 0204

b1 18 20 380 96 07

b2 14 8.511 1607 406 97 11

53 .10 8.511 159 432 98 14

b4 06 83 469 99 17

55 8.509 2202 71 485 - 2.3699 20

56 8.509 2198 b8 512 2.8700 24

b7 94 46 538 01 27

58 90 34 565 02 30

59 86 22 b91 03 . 38

60 8. 609 2182 8.511 1510 1.26617 2.8704 6.0237 7.877
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GEOGRAPHIC TABLES AND FORMULAS.

TaBLE 20.—Gleodetic position computations—Continued.

LATITUDE 36°.

201

log A log B log C log D log E log F
Lat. 1 qig, 1"g=—o.o7 diff, 17=:—0.20 Qiff. 1"g= +0.44 diff. 1"g=+o.o1 diff. 17=-+0.05 diff.10'=—0.2

[s] ’

3600 8.509 2182 8.511 1610 1.26617 2.3704 6.0237 7.877
1 78 8.511 1497 644 04 40
2 74 85 670 05 43
3 70 7. 697 06 46
4 65 61 723 07 50

05 61 48 749 08 53
6 67 36 776 09 56
7 63 24 802 09 59
8 49 8,511 1412 328 10 63
9 ) 45 8.511 1399 - 855 1 6
10 8.509 2141 S.511 1387 1.26881 2.3712 6. 026
11 37 5 908 .13 72
12 33 63 934 ~ 13 7%
13 29 50 960 14 79
14 25 38 1.26987 15 82
15 21 26 1.27013 16 85
16 16 14 039 17 89
17 12 8.511 1301 066 17 92
18 08 8.511 1289 092" 18 95
19 04 i 118 19 6.0299
20 8,709 2100, 8,511 1265 1.27145 2.3720 6.0302 7.877
21 8.509 2096 52 171 21 05
22 92 40 197 21 08
23 88 28 223 22 12
.24 84 15 250" 23 15
25 80 8,511 1203 276 24 18
26 7% 8.511 1191 302 2 21
27 7 79 329 25 25
28 67 66 355 . 26 28
29 63 54 381 27 31
30 8.509 2059 $.511 1142 1.27407 2.3728 6.0334
31 55 29 434 29 38
32 51 17 460 29 41
33 47 8.511 1105 486 30 44
34 43 8.511 1092 512 31 48
35 39 80 539 32 51
36 35 68 565 32 54
37 30 56 591 33 57
38 26 43 617 34 61
39 22 31 644 36 64
40 8.509 2018 8.511 1019 1. 27670 2.3735 6.0367 7.877
41 14 8.511 1006 696 36 71
42 10 - . 8.511 0994 722 37 74
43 06 82 748 38 77
44 7| 8.509 2002 69 775 39 80
45 8.509 1998 57 801 39 84
46 93 15 827 40 87
47 89 32 853 1 90
48 85 20 879 42 94
49 81 8.511 0908 905 42 6.0397
50 | - 8.509 1977 8.511 0895 1.27932 2.8743 6.0400
Bl 73 83 958 a4 03
62 69 7 1.27984 5 .07
53 65 5% 1.28010 45 10
B4 61 46 036 46 13
5 56 34 062 47 17
56 52 21 088 48 20
b7 48 8,511 0809 114 48 23
] 58 44 8.b11 0797 141 49 27
59 40 84 167 50 30
60 8.509 1936 8.611 0772 1.28193 2.3760 6.0433 7.876
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TanLe 20.—Geodetic position computations——Continﬁed.

LATITUDE 37°,

[BULL. 214.

log A log B log C log D . log E log. ¥
Lat. | Qi 17=—0.07 Qiff.17=—0.21 Qiff.17=4+0.43 Aiff.1"=-+0.01 Aiff.17=+0.06 10 =03
o ’ .
37 00 8.509 1936 8.511 0772 1.28193 2.3750 6.0433 7.876
1 32 . 60 219 51 37
2 28 47 245 52 40
3 23 35 27 53 43
4 19 22 297 53 46 .
05 15 8.511 0710 324 54 50
6 11 8.511 0698 350 56 53
7 07 85 376 56 56
8 85.09 1903 73 402 56 60
9 85.09 1899 61 428 57 63
10 8.509 1895 8.511 0648 1.28454 2.8758 6. 0466
11 90 36 480 59 70
12 86 23 506 59 73
13 82 8.511 0611 532 60 76
14 78 8.511 0699 558 61 80
15 4 86 584 61 83
16 70 74 610 62 86
17 66 61 636 63 89
18 62 49 662 3 93
19 57. 37 688 64 96
20 8.509 1853 8.511 0524 1.28715 2. 3765 6.Q499 7.876
21 49 12 741 66 6. 0503
22 45 8. 511 0500 767 66 06
23 41 8.511° 0487 793 67 09
24 37 76 819 68 13
25 33 62 845 68 16
26 28 50 871 69 19
27 24 37 897 70 23
28 20 25 923 70 - 26
29 16 13 949 71 29
30 8.509 1812. 8.511 0400 1. 28975 2.3772 6.0533
31 08 8.511 0388 1. 29001 72 36
32 04 7% 027 it 39
33 8.509 1800 63 053 74 43
34 8.509 1795 51 079 74 46
35 9 38 104 7% 49
36 87 o2 130 76 58
37 83 13 156 76 56
38 79 8.511 0301 182 77 59
39 Vb 8.511 0288 208 78 o
40 8.509 1771 8.511 0276 .  1.29234 2.3779 6. 0566 7.875
41 ‘66 64 - 260 79 69 )
42 62 51 286 80 73
43 58 39 312 81 76
44 54 26 338 81 79
45 50 14 364 82 83
46 46 8.512 0201 390 82 86
47 41 8.511 0189 416 83 89
48 37 76 442 84 93
49 33 64 468 84 6. 0596
50 8.509 1729 8.511 0151 1.29494 2.3785 6. 0600
b1 26 39 520 86 03
52 21 26 546 86 06
53 16 14 671 87 10
54 12 8.511 0102 597 88 13
66 08 8.511 0089 623 88 16
56 04 ki 649 89 20
67 8.509 1700 64 676 90 28
58 8.509 1696 62 701 90 26
59 39 727 91 80
60 8.509 1687 8.511 0027 1.29758 2.8792 6.0638 7.874
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TasLe 20.—Ceodetic position computations—Continued.
LATITUDE 88°.
Lat _logA _logB log C . logD log E C log F
| diff.17=—0.07 diff.17=—0.21 diff.1/=40.43 Qiff.1"=40.01 diff.17=+0.06 diff.10'=—0.4
o ’
38 00 | 8.509 1687 8.511 0027 1.29753 2.3792 6.0633 7.874
1 83 14 718 92 .36
2 79 8.511 0002 804 93 40
3 75 8.510 9989 830 93 43
4 71 77 856 o 47
06 67 64 882 95 50 .
6 62 52 908 % 53
7 68 39 934 96 57
8 54 27 959 97 60
9 60 T 1.29985 97 63
10 | 8.509 1646 8.510 9902 1.30013 2.3798 6.0667
1 42 8.510 9889 037 2,3799 70
12 37 77 063 2.3300 73
13 33 64 089 00 77
1 29 52 114 0 80
15 25 39 140 01 84
16 21 27 166 02 87
17 17 14 192 02 90
18, 12 8.510 9802 218 03 94
19 08 8.510 9789 243 03 6.0697
2 | 8.509 1604 8.510 9777 1.30269 2.3804 6.0701 7.874
21 | 8.509 1600 64 295 T 05 04
22 [ 8.509 1596 52 321 05 07
23 92 39 347 06 1l
24 87 27 372 06 14
26 $3 14 398 07 17
2 79 8.510 9701 424 08 2
27 75 8.510 9639 450 08 24
28 7l 77 476 09 28
29 66 64 501 . 09 31 .
30 | 8.509 1562 8.510 9652 1.80527 2.3510 6.073¢
31 58 39 563 11 . 38
32 54 27 579 n 41
33 50 14 604 12 4
34 46 8.510 9601 630 12 48
35 n 8.510 9589 656 13 51
36 T 37 76 682 14 55
37 33 64 707 14 58
38 29 51 733 15 61
39 25 39 759 15 65 ,
40 [ 8.509 1521 8.510 9526 1.30785 2.3816 6.0768 7.873
a | . 16 14 810 16 72
42 12 8. 510 9501 836 - 17 75
43 08 8.510 9488 362 18 78
a4 04 76 837 18 82
45 | 8.509 1500 63 913 19 85
46 | 8.509 1495 51 939 19 89
47 91 38 965 2 92
48 87 2% 1. 30990 20 9
49 83 13 1.31016 2 6.0799
50 | 8.6509 1479 8.510 9401 1.31042 2.3822 6.0802
61 76 8.510 9388 067 22 06
52 70 76 093 23 09
53 66 63 119 23 13
54 62 50 144 2 16
85 58 38 170 24 19
56 63 2 - 196 26 23
57 49 13 221 2 26
58 45 8.510 9300 247 26 30
59 41 8.510 9287 273 27 33,
" 60 8,509 1437 8.510 9276 1,81299 2.3827 6.0836 7.872




204 GEOGRAPHIC TABLES AND FORMULAS. (BULL.214.
TaBLE 20.—Geodetic position computations—Continued.
LATITUDE 39°,
Lat log A log B log C log D log E log F
S i 17=—0.07 diff.17=—0.21 diff.1”=+0.43 dif.17=40.01 Aiff.17=+0.06 Aiff.10'=—0.5

o ’ - .

39 00 8.509 1437 8.510 9275 1.31299 2.3827 6.0836 7.872
1 33 62 324 28 40
2 28 50 350 28 43
3 24 - 37 375 29 47
4 20 25 401 29 50
05 16 8.510 9212 427 30 53
6 2 8.510 9199 452 30 .57
7 07 87 478 31 60
8 8.509 1403 74 504 31 64
9 8.509 1399 62 529 32 67
10 8.509 1395 8.510 9149 1.31565 2. 3832 6. 087]
11 91 36 581 33 4
12 86 24 606 33 77
13 82 8.510 9111 632 34 81
14 78 8.510 9098 658 35 84

15 74 86 683 35 88 -

16 70 73 709 36 9
17 65 - 61 734 36 95
18 61 48 760 37 6.0898
19 57 36 786 37 6. 0902

20 8.509 1353 8.510 9023 1.31811 2.3838 6.0905 7.871
21 49 8,510 9010 837 38 08
22 44 8.510, 8998 862 39 12
23 10 8 883 39 15
24 36 73 913 40 19
25 32 60 939 40 22
26 28 47 965 41 2
27 23 35 1.31990 11 29
28 19 22 1.32016 42 32
29 15- 8.510 8909 041 42 36
30 8.509 1311 3.510 8897 1.32067 2.3843 6.0939
31 07 84 092 43 43
32 8.509 1302 72 118 44 46
33 8.509 1298 59 144 44 50
34 94 46 169 45 53
35 90 34 195 45 57
36 86 o2 220 46 60
37 81 8.510 8808 246 46 63
38 77 8.510 8796 27 47 7
39 73 83 297 47 70

40 8,509 1269 8.510 8771 1.32323 2.3848 6.0074 7.870
41 S 64 : 58 348 48 77
42 60 45 374 49 81
43 56 33 399 49 84
44 52 20 425 50 88
45 48 8.510 8707 450 50 91
46 43 8.510 8695 476 51 95
47 39 82 501 51 6. 0998
48 35 69 527 52 6.1002
49 31 57 552 52 05
50 8.509 1227 8.510 8644 1.32578 2.3852 6.1008
51 22 31 603 53 12
52 18 19 629 53 15
53 14 8.510 8606 654 54 19
54 10 8.510 8593 680 54 22
55 06 81 705 55 26
56 8.509 1201 68 731 55 29
67 8.509 1197 55 756 56 33
b8 93 43 782 56 36
59 89 30 807 57 40

60 8.509 1184 - 8.510 8517 1.32833 2.3857 6.1043 7.869
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TasLe 20.—Geodelic position computations—Continued.’
LATITUDE 40°. .

Lat log A log B log C log D log B log F
Bk Qi 1= —0.07 diff. 17=—0.21 Qiff. 17=+042 Qiff.27=+0.01 Qiff.1"=+40.06 Aiff.10'=—0.7
(<] ’ N
40 00 8.500 1184 8.510 8517 1.32833 2.3857 6.1043 7.869

1 80 8.510 8505 858 58 47 :

2 76 8.510 §492 884 68 50

3 72 79 909 58 54

4 67 67 " 935 59 57

05 63 54 960 59 61

6 59 41 1.32086 60 64

7 55 29 1.33011 60 67

8 50 16 . 037 60 71

9 46 8.510 8403 062 61 it

10 §.509 1142 8.510 8391 1.33088 2. 3861 6.1078

1 38 78 13 62 81

12 34 65 139 62 85

13 29 53 164 63 88

14 2 40 189 63 92

15 21 27 215 64 95

16 17 15 240 64 6.1099

17 12 8.510 8302 266 6b 6.1102

18 08 8.510 8239 291 65 06

19 04 - 7 317 65 09

20 8.509 1100 8.510 8264 1.33342 2. 3866 6.1113 7.867

21 §.509 1096 51 368 66 16

22 a1 38 393 67 20

23 87 26 418 67 23

24 83 13 444 68 27

26 79 8.510 8200 469 68 30

26 74 8.510 8188 495 68 34

27 70 75 520 69 37

28 66 62 546 69 41

29 62 50 571 70 4

30 §.509 1057 8.510 8137 1. 33596 2. 3870 6.1148

31 53 24 622 70 51

32 49 8.610 8111 647 71 55

33 145 8.510 8099 673 71 58

34 11 86 698 72 62

35 36 73 723 72 65

36 32 61 749 72 69

37 28 48 774 73 72

38 24 35 800 73 76

39 19 23 825 74 79

10 8.509 1016 8.510 8010 1.33850 2.3874 6.1183 7.866

41 . 11 8.510 7997 876 74 86

42 07 84 901, 75 90

43 8.509 1002 72 926 75 93

4 8.509 0998 59 952 76 6.1197

45 94 46 1.33077 76 6.1200

46 90 33 1.34003 76 [

47 85 21 028 77 07

48 81 8.510 7908 053 77 1

49 77 8.510 7895 079 77 15

50 8.509 0973 8.510 7883 1. 34104 2.3878 6.1218

b1 68 70 129 78 22

52 64 67 155 79 2

63 60 44 180 79 29

54 56 32 206 79 32

65 52 19 231 80 36

66 47 8.510 7806 266 80 39

57 43 8.510 7793 282 80 43

58 39 81 307 8l 46

59 84 68 332 81 50

60 8.509 0930 8,510 7755 1.34358 2.3882 6.1253 7.864
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GEOGRAPHIC

TaBLE 20.— Geodetic position computations—Continued.

TABLES AND FORMULAS.

LATITUDE 41°,

[BULL.214. "

Lat. log A log B log C log D log B log ¥
. diff.1”=-0.07 Aiff.1”=~0.21 diff.17=+0.42 diff.17=+0.01 diff.1”=+0.06 .Aifl.10’'=—0.8
o ’ N .
41 00 8.509 0930 8.510 7755 1. 34358 2. 3882 6.1253 . 7.864
1 26 42 383 82 57
2 22 30 408 82 60
.3 18 17 434 83 64
4 ° 13 8.510 7704 459 83 67
05 09 8.510 7691 484 83 71
6 05 79 510 84 75
7 8.509 0900 66 535 84 78
8 8.509 0896 53 560 84 82
9 92 40 586 85 85
10 8.509 0888 8.510 7628 1. 84611 2. 3885 6.1289
11 83 15 636 85 92
12 79 8.510 7602 662 86 96
13 75 8.510 7590 687 86 6.1299
14 71 12 87 6.1303
.15 67 64 738 87 06
16 62 51 763 87 10
17 58 39 788 88 14
18 54 26 814 88 17
19 49 13 839 88 21
20 8.509 0845 8.510 7500 1. 34864 2.3889 6.1324 7.863
21 41 8.510 7488 890 89 28
22 37 75 915 89 31
23 32 62 940 90 35
24 28 49 965 90 38
25 24 36 1.34991 90 42
26 20 24 1.35016 .91 46
27 15 8.510 7411 041 91 49
28 11 8.510 7398 066 91 53
29 07 85 092 91 56
30 3.509 0803 8.510 7373 1.35117 2.3892 6. 1360
31 §.509 0798 60 142 92 63
32 94 47 168 92 67
33 90 34 193 93 70 !
34 86 22 218 93 74
35 81 8.510 7309 243 93 78
36 7 * 8.510 7296 269 94 81
37 73 83 294 04 85
38 69 70 319 94 88
39 64 58 345 95 92
40 3.509 0760 8.510 7245 1. 35370 2.3895 6.1395 7.861
41 56 32 395 95 6.1399
42 52 19 420 96 6.1403
43 47 8.510 7207 446 96 06
44 43 8.510 7194 471 96 10
45 39 81 496 97 13
46 35 68 522 97 17
47 30 05 547 97 20
- 48 26 43 572 97 24
49 22 30 597 98 28
50 8.509 0718 8.510 7117 1. 35623 2.3898 €.1431
51 13 8.510 7104 648 98 35
52 09 8.510 7091 673 98 38
53 05 79 698 99 42
54 8.509 0700 66 723 .99 46
b5 8.509 0696 53 749 2.3899 49
56 92 40 774 2.3900 53
57 88 27 799 00 56
58 83 16 824 00 60
59 79 8.510 7002 850 00 63
60 8.509 0675 8.510 6989 1. 35875 2.3901 6.1467 7.860
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GEOGRAPHIC TABLES AND FORMULAS.

TasLE 20.—Geodetic position compulations—Continued.

LATITUDE 420,

207

log A log B log C log D log B log I
Lot | qiff, 175 —0.07 Qiff. 17=—0.21 Qiff.1"=-+0.42 diff.17=40.00 Aiff.17=+0.06 Qiff.10'=—0.9

o ! -

42 00 | 8.500 0675  8.510 6989 1.35875 2.3901 6.1467 7.860
1 1 76 900 01 71
2 66 64 025 01 74
3 62 51 951 01 78
4 58 38 1.35976 02 81

05 64 2 1. 36001 02 5
6 49 12 026 02 89
7 45 8.510 6900 052 03 92
8 4 8510 6887 077 03 06
9 36 74 102 03 6.1499

10| s.500 0632  8.510 6861 1. 36127 2.3903 6.1503

11 28 3 - 152 04 07

12 2 36 178 o 10

13 19 23 203 o4 14

1 15 . 8.510 6810 228 o4 17

15 1 8.510 6797 253 05 2

16 07 84 278 05 2

17 | 8.509 0602 7 304 05 28

18 | 8509 0598 59 329 05 32

19 94 46 354 06 35

2 | 85000590  8.510 6733 1.36379 2.3906 6.1539 7.858

2 85 20 404 06 43

2 8 8.510 6707 430 06 16

23 77 8.510 6695 455 07 50

2 72 82 480 07 54

2% 08 69 505 o7 57

26 64 56 530 07 61

27 60 43 566 08 64

28 55 31 581, 08 68

29 51 18 606 08 72

30 | 8.500 0647  8.510 6605 1.36631 2.3908 6.1575

31 43 8510 6592 656 08 79

32 38 79 682 09 83

33 M 66 707 09 86

34 30 54 732 09 90

35 2% 1 757 09 93

36 2 28 782 10 6.1597

37 17 15 808 10 - 61601

38 13 8.510 6502 833 10 04

39 08 . 8.510 6490 858 10 08

40 | 8.509 0504 8.510 6477 1.36883 2.3910 6.1612 7.856

41 | 8.509 0500 64 908 11 15

42 | 8500 0496 51 934 1 19

43 9 38 959 11 22

a4 &7 25 1.36984 1 2

45 83 13 1.37009 12 30

46 |° 78 8.510 6400 034 12 33

47 74 8.510 6387 059 12 37

48 70 74 085 12 S|

149 66 61 110 12 4

50 | 8.500 0461  5.510 6348 1.87135 2.3913 6.1648

51 57 36 160 13 52

52 53 23 185 13 55

53 48 8.510 6310 210 13 59

B4 44 8510 6207 236 13 63

55 40 84 261 14 66

56 36 7 286 14 70

57 31 59 311 14 73

58 27 46 336 14 7

59 23 33 361 14 81

60 | 8.509 0419 8510 6220 1. 37386 2.3914 6.1684 7.854
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TasLe 20.—Geodelic position computations—Continued:

LATITUDE 43°,

log A log B log C log D log E - log ¥
Lat. diff. 1”=—0.07 diff. 1”g=—0.21 @iff. 1"g=+0.42 di(t.l"g_"—_+0.00 diif.l"i+0A0(i dift. 10’=-1.0
o 4 ‘ ’
43 00 8.509 0419 8.610 6220 1. 37386 2.3914 6.1684 7.854
1 14 8.510 6207 . 412 15 88
2 10 8.510 6195 1437 15 92
06 82 462 15 95
4 8.509 0401 69 Too487 15 6.1699
05 8.509 0397 56 512 . 15 6.1703
6 93 43 537 16 06
7 89 30 563 16 10
8 84 17 588 16 14
9 80 8.510 6105 613 16 17
10 8.509 0376 8.510 6092 1. 37638 2. 3916 6.1721
11 71 79 663 16 25
12 .67 66 688 17 28
13 63 53 713 17 . 32
14 59 40 739 17 : 36
15 54 © 28 764 17 39
16. 50 15 789 17 43
17 46 8.510 6002 814 - 17 47
18 41 8.510 5989 839 18 50
19 37 76 864 18 54 )
20 8. 509 0333 8.510 5963 1.37889 2.3918 6.1758 7.8562
21 29 50 915 18 61
22 . 24 . 38 940 18 65
23 20 25 965 18 69
24 16 8.510 5912 1.37990 , 18 72
25 12 8.510 5899 ,  1.38015 19 76
26 07 . 86 040 19 80
27 8. 509 0303 73 065 19 83
28 8. 509 0299 60 091 19 87
29 94 - 48 116 19 91
30 8,609 0290 8.510 5835 1.38141 2.3919 6.1795
31 86 22 166 20 6.1798
32 82 8.510 5809 191 20 6.1802
33 77 8.510 5796 216 20 06
34 73 83 241 20 09
35 69 71 266 20 13
36 64 58 292 20 17
37 60 45 317 20 20
38 56 32 342 20 24
39 52 19 367 2 28
- 40 8.509 0247 8.510 5706 1. 38392 2, 3921 . 6.1831 7.850
41 43 8.510 5693 417 - 21 35
42 39 81 442 21 89
43 34 68 467 . 21 42
44 30 55 492 21 46
45 26 42 518 21 5 -
46 22 29 543 21 : 53
47 17 16 568 22 57
48 13 8.510 5603 ’ 593 22 61
49 09 8.510 5591 618 22 65
50 8.509 0204 . 8.510 5578 1.38643 2.3922 6. 1868
51 8.509 0200 65 668 22 72
52 8,509 0196 52 693 <22 76
53 92 39 . 719 22 79
54 . 87 26 744 22 83
55 83 13 769 22 87
56 79 8.510 5501 794 23 9L
57 74 8.510 5488 819 23 94
58 70 75 844 -2 6.1898
59 . 66 62 869 23 6.1902 -
60 8.509 0162 8.510 5449 1. 38894 2.3923 6.1905 7.848
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TABLE 20.— Geodetic position computations—Continued.

LATITUDE 44°.

0

log A log B log C log D log E log F
Lat | qife, 175007 Qift. 1V=—0.21 Qiff. 1//g=+0.42 di!f.l”g=+0.00 diff. 1"=40.06 diff. T =12
o ’
4 00 8.509 0162 8.510 5449 1.388%4 2.3923 6.1906 7.848
1 57 36 919 23 9
2 53 23 945 23, 13
3 49 8.510 5411 970 23 17
4 44 8.510 5398 1.38995 23 20
05 40 85 1.39020 23 24 !
6 36 72 045 24 28
7 81 B9 070 A 31
8 27 46 095 24 35
9 23 33 120 . 24 39
10 8.509 0119 8.510 5320 1.391456 2.3924 ' 6.1943
11 14 8.510 5307 171 24 46
12 10 8.510 5295 196 24 50
13 06 82 221 24 54
14 8.509 0102 69 . 246 24 58
15 8. 509 0097 56 271 24 61
16 93 43 296 24 65
17 89 : 30 321 24 . 69
18 84 18 346 24 72
19 80 8.510 5205 371 25 76
20 8.509 0076 8.510 5192 1.39396 2.3925 6.1980 7.84H
21 "72 -7 422 25 84
22 67 66 447 26 87
23 63 58 472 % 91
24 59 40 497 25 95
25 54 28 522 25 6.1999
26 b0 15 547 25 6. 2002
27 46 8.510 5102 572 2 - 06
28 42 8.510 5089 597 25 10
29 37 76 623 25 14
30 8. 509 0033 8.510 5063 1. 39648 2.3925 6. 2017
31 29 50 ~ 673 25 21
32 24 37 698 25 25
33 20 25 723 25 29
34 16 8.510 5012 748 25 32
35 11 8.510 4999 773 25 36
36 07 86 798 26 40
37 8.509 0003 73 823 26 44
38 8.508 9999 60 848 26 47
39 M 47 873 26 ! 51
40 8.508 9990 8.510 4935 1.39898 2.3926 6. 2055 7.843
41 86 22 924 26 59
42 81 8.510 4909 . 949 26 62
43 77 8.510 4896 974 26 66
44 73 83 1.39999 26 70
45 69 70 1.40024 - 26 74
46 64 57 049 26 77
47 60 44 074 26 81
48 56 32 099 26 85
49 51 19 124 26 89
50 8.508 9947 8.510 4806 1. 40149 2.3926 6. 2092
51 43 8.510 4793 174 26 6.2096
52 39 - 80 200 26 6.2100
53 34 67 225 26 04
54 30 54 250 26 08
55 26 41 275 26 11
b6 21 29 " 300 26 15
b7 17 16 325 26 19
58 13 8.510 4703 350 26 23
59 09 8.510 4690 375 26 27
60 8.508 9904 8.510 4677 1. 40400 2.3926 6. 2130 7.840

Bull. 214—03-—14
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TABLE 20.—Geodelic position co{nputau'ons——Continued.

LATITUDE 45°.

o

log A log B log C log D log E . log
Lat diff.1” =-0.07 diﬂ.l”-g_—--—O.‘Zl diff. 1”i+0.42 diﬁ.l”-—g=_4_~0‘00 qift. 1”=g.+0.06 diff.10'=—1.3
.0 ’ "
45 00 8. 508 9904 8.510 4677 1. 40400 2.3926 6.2130 7.840
1 8.508 9900 64 425 26 34
2 8.508 9896 51 450 26 38
3 91 39 475 26 42
4 87 26 501 26 46
05 83 13 526 26 49
6 78 .8.510 4600 551 26 53
7 74 8.510 4587 576 26 57
8 70 74 601 26 61
9 66 61 626 .26 64
10 8.508 9861 8.510 4548 1. 40651 2. 3926 6. 2168
11 b1j . 36 676 26 72
12 53 - 23 701 26 76
13 48 8.510 4510 727 26 30
14 44 8.510 4497 752 - 26 83
15 40 84 ki 26 87
16 36 71 802 26 91
17 31 59 827 .2 95
18 27 46 852 26 6.2199
19 ‘23 33 877 26 6. 2202
20 8.508 9818 8.510 4420 1. 40902 2.3926 6.2206 7.838
21 14 8.510 4407 927 26 10
22 10 8.510 4394 952 26 14
23 © 06 81 1.40978 26 18
24 8.508 9801 68 1. 41003 26 21
25 8.508 9797 56 © 028 26 25
- 26 93 43 053 26 29
27 88 30 078 26 33
28 84 . 17 103 - 26 37
29 80 8.510 4304 128 26 40
30 8.508 9776 8.510 4291 1. 41153 2. 3926 6.2244 .
31 71 78 178 26 48
32 67 65 203 26 527
33 63 52 229 26 . 56
34 58 40 254 26 60
35 54 27 279 26 63
36 50 14 304 25 67
37 46 8,510 4201 329 25 71
38 41 8.510 4188 354 25 75
39 37 % 379 25 79
40 8. 508 9733 -8.510 4162 -1.41404 2.3025 6. 2283 7.835
41 - 28 49 429 25 - 86
42 24 37 454 25 90
43 20 24 479 25 94
44 16 8,510 4111 505 25 6.2298
45 11 8.510 4098 530 25 6.2302
46 07 85 555 25 06
47 8.508 9703 72 580 25 09
48 8,508 9698 60 605 - 26 13
49 94 47 630 25 17
50 8.508 9639 8.510 4034 1. 41655 2,3926 6.2321
51 85 21 680 - 25 25
52 81 8.510 4008 705 25 29
53 77 8.510 3995 731 25 32
54 72 82 756 -2 36"
55 68 69 781 24 40
56 64 57 806 24 44
b7 60 44 831 24 48
58 b5 31 856 o 52
59 51 18 881 24 55
60 5.508 9647 8. 510 3905 1. 41906 2.3924 6. 2359 7.832

a

[BULL. 214,
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Tasre 20.—Geodetic position computations—Continued.
LATITUDE 45°.
4 log B log F
Lat. 17240.06 diff.10°=—1.4

log A log B log C log
Aiff. 17=—0.07 diff.17=—0.21 diff.1”=+0.42 diff.17=~0.00 diff.

o
46

00

8.5C8 9647
43

38

© M

30

26
21
17
13
08

8.508 9604
8.508 9600
8.508 9595
91
87

8.508 95g1

7
53
48
44

40
35
31
27
23

8.508 9518
Bt
10

5
8,508 9501
8.508 9497
93
88
84
80
8.508 9475
71
67
63
58

8.508 9433
28

24
20
16

11
07
8.508 9403
$.508 9398
94

8.508 9390

8.510 3905
8.510 3892
79
67
54

41
28
15
8.510 3802
8.510 3789

8.510 3776
64

51
38
25

8. 510 3712
8.510 3699
86
74
61

8,510 3648
3H
22
8.510 3609
8.510 3596

84

-
" 58

45
32

8.510 3519
8.510 3606
8.510 3494
81
68

55
42
29
17
8.510 3404

8.510 3491
78

65
-+ 52
39

27
14
8.510 3301
8.510 3288
75

$.510 3262
49
37

)

8.510 3211

8.510 3198
. 85
72

60

47

8.510 3134

1. 41906

931
957
1.41982
1. 42007

032
057
082
107
132

1.42157
183
208
233
258

283
308
. 333
358
384

1. 42409
434

861,

886
1.42911
36

961
1. 42087
1.43012

1. 43163
188

213
238

1. 43414

2.3924
24
24
24
24

24
23
23
23
23

2.38923
23
23
23
23

23
23
22
22
22

2.3922
22

22
22
22

2. 3921 °
21
21
21
20

20
20
20
20
20

2.3918
18
18

18
18

2.3917

6. 2475
79
83
87
91

95
6. 2499
G: 2502
06
10

6, 2514
18
22
26
30

6, 2592

7.827

7.832

7.830-

7.824
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TaBLE 20.— Geodetic position computations—Continued.

N LATITUDE 47°,
log A log B log C log D log E log ¥
Lat. | difr. 1"g=-—0.07 diff. 17=—0.21 diff. 1"g=+0.42 dift. 1"g=—0.oo dift‘.l”g=+0.07 diﬂ.10g=~1.6
=1l ’
47 00 8.508 9390 8.510 3134 1.43414 2.3917 6.2692 7.824
1 86 21 439 16 6. 259
2 81 8.510 3108 465 16 6. 2600
3 77 8.510 3095 490 16 04°
4 73 82 515 : 16 08
05 68 70 540 16 12
6 64 57 565 16 16
7 60 44, 590 15 20
8 56 31 615 15 24
9 51 18 641 15 . 28
10 8.508 9347 8.510 3005 1. 43666 2.3915 ’ 6.2632 .
1 43 8.510 2993 691 15 35
12 38 80 716 14 39
13 34 67 741 14 43
14 30 54 766 14 47
15 26 41 792 14 51
16 21 28 817 14 55
17 17 . 16 842 13 59
18 13 8.510 2903 867 13 63
19 |- 09 8.510 2890 892 13 67
20 8.508 9304 8.510 2877 1.43917 2.3913 6.2671 7.821
21 8.508 9300 64 943 13 75
22 8.508 9296 51 968 T 12 79
2 o 39 1.43003 19 a8
24 87 26 1.44018 12 87
2 83 13 043 12 . 91
26 79 8.510 2800 069 12 95
27 : 74 8.510 2787 094 11 6.2699
28 70 74 119 11 6.2702
29 66 62 144 11 06
30 8.508 9261  *8.510 2749 1. 44169 2.3911 6.2710
31 57 36 19 11 14
32 53 23 220 10 18
33 49 8.510 2710 . 245 10 22
34 44 8.510 2698 270 10 2
35 T 40 86 295 10 30
36 36 72 51 10 34
37 32 59 346 09 38
38 7 46 371 09 42
39 23 33 396 09 16
40 8.508 9219 8.510 2621 1. 44421 2.3909 6.2750 7.817
41 14 - 8.510 2608 447 08 54
42 10 8.510 2595 472 08 58
43 06 82 - 497 08 62
44 8.508 9202 69 522 08 66
45 8.508 9197 57 547 07 70
46 93 44 573 07 74
47 89 31 598 07 8
48 84 18 623 07 82
49 80 °  8.510 2505 648 07 86
50 | 8.508 9176 8.510 2493 “1.44673 2.3906 6. 2790
51 j 72 ) 699 06 94
52 67 67 724 06 6.2798
53 63 54 749 06 6. 2802
4 59 41 774 05 06
55 55 28 800 05 10
56 50 16 825 05 14
57 46 8.510 2403 S50 05 18
B8 42 8.510 2390 875 04 22
59 38 77 900 04 26
60 | 5.508 9133  8.510 2364 1.44926 12,3904 6.2830 . T.814 J
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Tasre 20.—Geodetic position compulations—Continued.

LATITUDE 48°,

213

Lat log A log B log C log D log E log F
it QAiff. 1"=-—0.07 Aiff.1"=~0.21 diff.1”=+0.42 diff.17=~0.00 diff.17=+40.07 diff.10’=~-1.7
o ’ . X
48 00 8,508 9133 8.510 2364 1.44926 2.3904 6, 2830 7.814
1 29 52 951 04 - 34
2 25 39 1.44976 03 38
3 20 26 1. 45001 03 42
4 16 13 027 03 46
05 12 8.510 2300 052 02 50
6 08 8.510 2288 077 02 54
7 8.508 9103 © % 102 02 58
8 8.508 9099 62 128 02 62
9 95 49 153 01 66
10 8.508 9091 8.510 2236 1. 46178 2.3901 6.2870
11 86 24 203 01 74
12 82 8.510 2211 229 01 . 78
13 78 8,510 2198 - 254 00 82
14 74 85 279 00 86
15 69 72 304 2.3900 90
.16 65 60 330 2.3899 94
17 61 47 355 99 6.2898
18 57 34 380 99 6. 2902
19 52 21 406 99
20 8.508 9048 8.510 2108 1. 45431 2. 3898 6.2910 7,811
21 : 44 8.510 2096 456 98 14
22 39 83 481 98 18
23 35 70 507 97 22
24 + 3L 57 532 97 . 26
25 27 45 557 97 30
26 22 32 582 97 34
27 18 19 608 96 38
28 14 . 510 2006 633 96 42
29 10 8.510 1993 658 96 46
30 8.508 9005 8.510 1981 1.45683 2.3895 6.2950
13 8,608 9001 68 709 95 54
32 8.508 8997 55 734 95 58
33 93 42 759 95 62
34 88 30 785 94 66
35 84 17 810 94 70
36 80 8.510 1904 835 94 74
37 76 $8.510 1891 861 93 78
38 71 78 886 93 82
39 67 66 911 93 86
40 8.508 8963 8.510 1853 1. 46937 2, 3892 6. 2990 7.807
41 59 . 40 962 92
42 54 27 1. 45987 92 6.2998
43 50 15 1.46012 91 6. 3002
v 44 46 8.610 1802 038 91 06
45 41 '8.510 1789 063 91 10
46 37 76 088 90 16
47 33 64 114 90 19
48 29 51 189 90 23
49 24 38 164 89 27
50 8.508 8920 8.510 1725 1.46190 2. 3889 6.303L
b1 16 13 215 89 35
52 12 8.510 1700 240 88 39
53 08 :8.510 1687 266 88 43
b4 8.508 8903 KL 201 88 47
55 8.508 8899 62 316 87 51
56 95 49 342 87 55
57 90 36 7 87 59
58 86 - 23 392 86 63
b9 82 :8.510 1610 418 67
60 8.508 8878 8.510 1598 1.46443 2.3886 6.3071 7.804
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GEOGRAPHIC TABLES AND FORMULAS.

TABLE 20.— Geodetic position computations—Continued.

LATITUDE 49°,

[BULL. 214,

Lat log A log B log C log D log E log ¥
at. Aiff. 17=-0.07 diff.17= -0.21 diff.17=+0.42 Qiff.1"=-0.01 diff.17=+0.07 Aiff.10’=-1.9
o ¢ . - \
49 00 8.508 8878 8,510 1598 . 1.46443 2. 3886 6. 3071 7.804
1 - 78 - 85 T 468 85 © 75
2 ] 69 72 494 85 79
3 65 59 519 85 84
4 61 47 544 84 88
06 57 34 570 84 92
6 52 21 595 84 6. 3096
7 48 8.510 1508 - 621 83 6. 3100
8 , 44 8,510 1496 646 83 04
9 39 83 671 83 08
10 8.508 8835 8.510 1470 1.46696 2,3882 6.3112
11 - 31 58 722 82 16
12 27 45 747 81 20
13 23 32 773 81 24
14 18 19 798 81 28
15 14 8.510 1407 824 80 32
16 10 8.510 1394 849 80 37
17 06 81 - 874 80 41
18 8. 5608 8801 68 899 79 45
19 8.508 8797 56 925 79 49
20 8,508 8793 8.510 1343 1. 46950 2, 3878 6.3153 7.800
21 89 30 1.46976 78 57
22 84 17 1.47001 78 61
23 80 8.510 13056 026 77 65
24 76 8.510 1292 052 77 69
25 72 79 077 77 73
26 67 67 103 76 78
27 63 54 128 76 82
28" 59 41 153 75 86
29 55 28 179 75 90
30 8.508 8750 8.510 1216 1. 47204 2. 3875 6.3194
31 46 8.510 1203 230 74 6.3198
32 42 8.510 1190 265 4 6. 3202
33 38 78 281 73 06
34 33 65 306 73 10
35 29 52 331 73 15
36 25 39 357 72 19
37 21 27 382 72 23
38 - 16 14 408 it 27
39 12 8.5610 1101 433 71 31
40 8.508 8708 8.510 1088 1.47459 2.3871 6.3235 7.796
41 04 76 484 70 39
42 .8.508 8700 63 509 70 43
43 8,508 8695 50 535 69 47
44 91 38 . 560 62 52
45 87 25 586 -69 56
46 &3 12 611 68 60
47 78 8.510 1000 637 68 64
48 74 8.510 0987 662 67 68
49 70 74 688 67 72
50 8.508 8666 8.510 0962 1.47713 2. 3866 6. 3276
51 61 49 738 66 81
52 57 36 764 66 85
53 53 23 789 65 89
54 49 8.510 0911 815 65 93
5b 45, §.510 0898 840 64 6. 3297
56 40 86 866 64 6. 3301
b7 36 73 891 63 05 -
58 32 60 917 63 09
59 28 48 942 63 14
60 8.508 8623 8.510 0835 1. 47968 2. 3862 6.3318 7.792
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GEOGRAPHIC TABLES AND KFORMULAS.

TaBLE 20.— Gleodetic position computations—Continued.

LATITUDE 50°.

215

logr A log B log C log D log E log F
Lat. qift. 1”:= -0.07 diﬁ.l"g= —0.21 diﬂ.l"i +0.43 diff1”’=-0.01 diff.1”"=+-0.07 Aiff.10'=-2.0
.0 ’ .
50 00 8.508 8623 8.510 0835 1.47968 2.3862 6.3318 7.792
1 19 22 1,47993 62 22
2 15 8.510 0809 1.48019 61 26
3 11 8.510 0797 044 . 01 30
4 06 84 670 60 34
05 8.508 8602 71 095 60 39
6 8.508 8598 59 121 60 43
7 94 46 146 69 T 47
8 90 33 172 59 51 .
9 85 21 197 58 55
10 8.508 8581 8. 510 0708 1.48223 2. 3868 6. 3359
11 77 8.510 0695 248 57 63
12 73 83 274 57 68
13 68 70 299 56 72
14 64 57 325 56 76
15 60 . 45 350 55 80
16 56 32 376 b5 84
17 52 19 401 65 88
18 47 8.510 0607 427 54 93
19 43 8.510 0594 452 54 6.38397
20 8.508 8539 8,510 0581 1.48478 2.3863 6. 3401 7.788
21 35 69 504 53 06
22 30 ' b6 629 52 09
23 26 43 556 52 14
b2 22 31 580 51 18
25 18 18 606 b1 22
26 14 8.510 0505- 631 b0 26
27 09 8.510 0493 667 50 30
28 05 80 682 49 34
29 8. 508 3501 67 708 49 39
30 8. 508 8497 8.510 0455 1.48734 2.3848 6.3443
31 93 42 759 48 | 47 |
32 88 29 786 47 51
33 84 17 810 47 55
34 80 8.510 0404 836 46 60 -
35 76 8.510 0392 861 46 64
36 71 79 887 45 68
37 67 66 913 45 72
38 63 54 938 44 76
39 59 41 964 44 31
40 8,508 §455 8 510 0328 1.48989 2,3843 6. 3485 7.784
41 50 16 1.49015 43 89 .
42 46 8 510 0303 041 42 93
43 42 §.510 0291 066 42 6.3497
44 38 8 092 41 6.3502
45 34 65 117 41 06
46 29 63 143 40 10
47 25 40 169 40 14
48 21 27 194 39 18
49 17 15 220 39 23
50 8.508 8413 8.510 0202 1. 49246 2.3838 6.3527 A
51 03 8.510 0190 271 38 31
52 04 77 297 37 35
53 8. 508 8400 64 322 37 40
54 8.508 8396 52 348 36 44
55 92 39 374 36 48
56 87 27 399 3b 62
67 83 14 426 35 56
i} 79 8.610 0101 451 34 61
59 5 8.510 0059 476 34 65
60 8,508 8371 8,510 0076 1,49502 2.3833 6.3569 7.780

0
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GEOGRAPHIC TABLES AND FORMULAS.

TasLe 20.—Geodetic position compulations—Continued.

LATITUDE 51°.

[BULL. 214.

log A log B log C log D log E log F
Lat | gig 1o 0.07 QIff. 17 0.2 Qiff. 1/m 4043 diff. 17e -0.01 Aiff. 170,07 Qiff.100=—22

o ’ -

51 00 | 8.5088371 8,510 0076 1. 49502 2.3833 6. 3569 7.750
1 66 64 598 33 73
9 62 51 553 32 78
3 58 38 579 32 82
4 54 26 605 31 86

05 50 13 630 31 90
6 45 8.510 0001 656 30 9
7 41 . 8509 9988 682 29 6.3599
8 37 " g 707 29 6. 3603
9 33 63 733 28 07

10 | 8.5088329  8.509 9950 1.49759 2.3828 6. 3612

11 24 38 785 27 16

12 20 25 810 27 20

13 16 13 836 26 3

14 12 8.509 9900 862 2% 28

15 08 . 8.500 9887 887 % 33

16 | 8.508 8303 7 013 25 37

17 | 8508 8299 62 939 24 41

18 9% 50 965 23 45

19 91 37 1. 49990 23 50

20 | 8.508 8287  8.509 9825 1.50016 2.3822 6. 3654 7.776

41 82 - 8.509 9812 042 2 58

22 78 8.509 9799 067 ) 63

28 74 87 093 2 67

a4 70 74 119 20 71

% 66 62 145 20 75

26 62 49 170 19 80

a7 57 37 196 18 84

28 53 24 222 18 88

29 49 8.500 9711 248 17 9

30 | 8508825 8500 9699 1.50273 2.8817 6.3607

31 41 86 299 16 6.3701

32 36 71 395 16 05

33 32 61 351 15 10.

34 28 49 376 11 14

35 2 36 102 14 18

36 20 2 428 13 2

37 16 8.509 9611 454 13 97

38 11 8.509 9599 480 12 31

39 07 86 505 1 35

40 | 85088203 8509 9574 1. 50531 2.3811 6.3740 7.772

41 | 8508 8199 61 557 10 4

42 : 9 48 583 10 48

43 90 36 609 09 52

44 86 23 634 08 57

4 82 8.509 9511 660 08 61

46 78 8.509 9498 686 07 66

47 74 86 712 07 70

48 70 73 738 06 74

49 66 61 764 05 78

50 | 8.508 8161  8.509 9448 1.50789 2.3805 - 6.3782

51 - ey 36 815 04 87

52 . 53 23 841 04 91

53 49 8.509 9411 867 03 6.3795

54 45 8509 9398 893 02 6. 3800

56 40 86 919 02 04

b6 36 73 944 o1 08

57 32 61 970 01 13

58 98 48 1. 50996 2.3800 17

59 2 36 1.51022 2.3799 21

60 | 8508 8120-  8.509 9323 1.51048 2.8799 6.3826 7.767
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GEOGRAPHIC TABLES AND FORMULAS.

TasLE 20.—Geodetic position computations—Continued.

LATITUDE 520,

217

2

log A log B log C log D log E "log ¥ -
Lat. 1 qifr.17=—0.07 r:nﬁ.lﬂf——o.m diff. 17=+0.43 Qiff.17=—0.01 diff.17=+0.07 diff.10"'=—2.3
o ’
52 00 8,508 8120 8.509 9323 1.51048 2.3799 6. 3826 7.767
1 15 8.509 9311 074 98 30
2 11 8.509 9208 100 97 34
3 07 86 126 97 39
4 8.508 8103 73 151 96 - 43
05 8.508 8099 61 177 % 47
6 9% 48 203 95 52
7 90 36 229 94 56
8 86 23 255 9 60
9 82 8.509 9211 281 93 65
10 8.508 8078 8.509 9198 1.51307 2.3792 6.3869
1l Rt 86 333 92 73
12 70 73 359 9 78
13 65 61 385 91 82
14 61 48 an 90 86
15 57 36 436 89 91
16 53 .. 462 88 95
17 49 8.50979111 488 88 6. 3899
18 45 8.509 9099 514 87 6. 3904
19 41 540 87 08
20 8.508 8036 8.509 9074 1.51566 2.3786 6.3912 7.763
21 32 . 61 592 85 17
22 28 49 618 86 21
23 24 36 644 84 25
24 20 24 670 83 30
25 16 8,509 9011 696 83 34
26 1 8.509 8999 722 82 38"
27 07 86 748 81 43
28 8.508 8003 74 774 81 47
29 8.508 7999 62 800 80 51
30 8.508 7995 8.509 8949 1.51826 2.3779 6.3956 .
31 91 37 852 79 .60
32 87 24 878 78 66
33 82 8.509 8912 904 78 69
34 8 8.509 8899 930 7 73
35 7 87 956 76 78
36 70 74 1.51982 7 82
37 66 62 1.52008 75 86
38 62 50 034 74 91
39 58 37 060 73 6.3995
40 8.508 7953 8509 8825 1. 52086 2.3773 6. 4000 7.758
41 49 12 112 72° 04
42 45 8.509 8800 138 71 08
48 41 8.509 8788 164 7 13
44 37 53 190 70 17
45 33 63 216 69 21
© 46 29 50 242 68 26
47 24 38 268 63 30
48 20 25 294 67 35
49 16 13 320 66 39
50 8.508 7912 8.509 8701 1. 52347 2.3766 7.4043
51 08 8.500 8688 373 65 48
52 04 76 399 64 52
53 8.508 7900 63 425 64 57
54 8.508 7895 51 451 63 61
56 91 39 a7 - 62 65
56 87 26 503 61 70
57 83 14 529 61 74
58 79 8.509 8602 555 60 79
59 7% 8.509 8589 581 59 83
60 8.508 7871 8.509 8577 1.52608 2.8759 6. 4088 7.763
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TABLE 20.—CGeodetic position computations—Continued.

LATITUDE 53°.

log A log B log C log D log E log F
Lat. diff.17=-0.07 Qiff.1”7=-0.21 qdiff.1”=+0.41 diff. 1"g=—0.01 diff, 17 =40.07 diff,10'=-2.5
(e} ’
53 00 8. 508 7871 8,509 8577 1. 52608 2. 3759 6. 4088 7.753
1 P 67 64 634 58 92
2 . 62 52 660 57 6. 4096
3 58 - 40 686 56 6.4101
4 54 27 712 56 05
05 5 15 738 55 10
6 46 8.509 8502 764 . 54 14
7 42 8.509 8490 790 53 18
8 38 78 817 53 23
9 34 65 843 52 27
10 8.508 7829 8.509 8453 1. 52869 2,3751 6. 4132
11 25 41 895 51 36
12 21 28 921 50 41
13 17 16 947 49 45
14 13 8.509 8404 1. 52974 48 49
15 09 8.509 8391 1. 53000 48 . b4
16 - 05 79 026 47 58
17 8.508 7801 67 062 46 63
18 8.508 7797 54 078 45 67
19 92 42 1056 45 ' 72
20 8.508 7788 8. 509 8329 1,53131 2. 3744 6.4176 7.748
21 84 17 157 43 80
22 80 8.509 8305 183 42 85
23 76 8.509 8292 209 42 89
24 72 80 236 41 94
25 68 68 262 40 6.4198
26 64 55 288 -39 6.4203
27 60 43 314 . 39 07
28 55 31 341 38 12
29 51 18 367 37 16
30 8.508 7747 8.509 8206 1.53393 2.3736 6.4221
31 43 8.509 8194 419 36 25
32 39 82 446 35 29
33 . 35 69 472 34 3M
34 31 57 498 33 38
35 27 45 524 33 43
36 23 32 551 32 47
37 18 20 577 31 52
38 14 8.509 8108 603 30 56
39 10 8. 509 8095 630 29 61
‘40 8.508 7706 8.509 8083 1.53656 2.3729 6. 4265 7.743
41 8.508 7702 71 682 28 70 .
42 8.508 7698 58 709 27 74
43 94 46 736 26 79
44 90 34 761 26 83
45 86 22 788 25 88
46 82 8.509 8009 814 24 92
47 77 8.509 7997 . 840 23 6. 4297
48 73 85 867 22 6.4301
49 69 72 893 22 06
50 8.508 7665 8.509 7960 1.53919 2.8721 6.4310
51 61 ’ 48 946 20 15
52 57 36 972 19 19
53 53 23 1.53998 18 24
54 49 8.509 7911 1. 54025 18 28
56 45 8.509 7899 051 17 33
56 41 87 077 16 37
b7 37 74 104 . 15 42
b8 - . 32 62 130 14 46
59 28 50 157 14 51
60 8.508 7624 8.509 7838 1.54183 2.3713 6.4355 7.738
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TanvLe 20.—CGeodetic position compulations—Continued.

LATITUDE 54°,

Lat. log A log B log C log D log E log ¥
s diff, 17=—-0.07 Qiff. 17=—0.20 diff. 1”=+-0.44 Qiff. 1”=--0.01 Aiff. 17= +0.08 Aiff. 10’'=-2.6

o . X .

64 00 8.508 7624 8.509 7838 1.54183 2.3713 6. 4355 . 7,738
1 20 25 209 12 60
2 16 13 236 11 64
3 12 8.509 7801 262 10 69
4 08 8.509 7789 288 09 L]

05 04 76 - 815 09 78
6 8.508 7600 . 64 341 08 82
7 8.508 7596 52 368 07 87
8 92 40 394 06 91
9 88 27 421 05 6.4396

10 8.508 7584 8.509 7716 1. 54447 2. 3705 6. 4400

11 79 8.509 7703 474

12 75 8.509 7691 6500 03 09

13 7 78 627 02 14

4 67 66 553 01 18

15 63 54 580 00 23

16 69 42 606 2.3700 28

17 55 30 633 2.3699 32

18 51 17 659 98 37

19 a7 8.509 7605 686 97 41

20 8.508 7543 8.509 7593 1.54712 -+ 2.3696 6.4446 7.733

21 39 ’ 81 739 95 50

22 36 69 765 94 b5

23 31 56 792 94 59

24 27 44 818 93 64

25 22 32 845 92 68

26 18 20 871 91 .73

27 4 8.509 7508 898 90 78

28 10 8.509 7495 924 89 82

29 06 83 951 88 87

30 8.508 7502 8.509 7471 1. 54977 2.3688 6. 4491
31 8,508 7498 .59 1. 55004 87 6.4496
32 9 47 031 86 6. 4500
33 90 34 - 067 05

34 86 22 084 84 09
35 82 8.509 7410 110 83 .. 14
36 78 8,509 7398 137 82 19
37 74 86 163 82 23
38 70 74 190 81 28

39 66 61 217 80 32

40 8.508 7462 8.509 7349 1.55243 2. 3679 6.4537 7.728

41 58 37 270 78 41

42 63 25 297 77 46

43 49 13 323 76 51

44 45 8.509 7301 350 75 56

45 41 8. 6509 7289 376 k! 60

46 37 76 403 74 64

47 33 64 430 73 69

48 29 52 456 72 74

49 25 40 483 7 78

50 8.508 7421 8.509 7228 1.55510 2.3670 6.4583

51 17 16 536 69 87

52 13 8.509 7204 563 68 92

63 09 8.509 7191 590 67 6. 4597

54 05 79 616 66 6.4601

55 8. 508 7401 67 643 66 06

56" 8.508 7397 55 670 65 10

b7 93 43 696 64 - 15

58 89 31 723 63 20

59 85 19 750 62 24

60 8.508 7381 8.509 7107 1.55777 2,3661 6, 4629 7.723
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-GEOGRAPHIC TABLES AND FORMULAS.

TaBLE 20.—Geodetic position computations—Continued.

LATITUDE 55°,

[BULL. 214.

Lat.

log A log B | 1o
diff.17=—0.07 Qiff.17=-0.20 diff. 1”%—:

]

log D 1o
40.45 diff. 17=-0.02 diff.1”

g E log
—40.08 Qiff.10"=

-

—2.8

o .

55 00 8.508 7381 8.509 7107 1.56777 2, 3661 6. 4629 7.723
1 7 8.509 7095 803 60 33
2 73 82 830 59 38
3 69 70 857 98 43
4 65 58 884 57 47

05 61 46 910 56 52
6 56 b7 937 56 57
7 52 22 964 56 61
8 48 8.509 7010 1. 55991 54 66
9 44 8.509 6998 1.56017 53 70

10 8.508 7340 8.509 6986 1. 56044 2.3652 6.4675

11 36 74 © 071 51 80

12 32 62 098 50 84

13 28 49 125 49 89

14 24 37 151 48 94

15 20 25 178 47 6. 4698

16 16 13 206 46 6.4703

17 12 8.509 6901 232 45 08

18 08 8.509 6389 269 44 12

19 04 77 286 43 17

20 8.508 7300 8.509 6865 1. 56312 2.3642 6.4721 7.77

21 8.508 7296 53 339 42 26

22 92 41 366 41 31

23 88" 297 393 40 35

24 84 17 420 39 40

, 26 80 8.509 6805 447 ‘38 45

26 76 8.509 6793 474 37 49

27 72 81 600 36 54

28 68 69 527 35 59

29 64 57 554 34 63

30 8.508 7260 8.509 6745 1.56581 2.3633 6. 4768

31 56 33 608 32 73

32 52 21 635 31 7

33 48 8.509 6709 662 30 82

34 44 8.509 6696 689 -29 87

35 40 84 716 28 91

. 36 36 72 743 27 6.4796

37 32 60 770 26 6.4801

38 28 48 797 25 05

39 24 36 823 24 10

40 8.508 7220 8.509 6624 1.76850 2.3623 6.4815 7.711

41 16 12 877 22 20

42 12 8.509 6600 904 21 24

43 08 8.509 6588 931 20 29

44 04 76 958 19 34

4b 8. 508 7200 64 1. 56985 18 38

46 8.508 7196 52 1.57012 17 43

47 92 40 039 16 48

48 88 28 066 15 52

49 84 16 093 14 57

50 8.508 7180 8.509 6505 1.57120 2. 618 6. 4862

51 76 8.509 6493 147 12 66

52 72 . 81 174 n 71

83 68 69 201 10 76

5 64 57 229 09 81

56 60 45 256 08 85

56 56 33 283 07 90

57 52 21 310 06 6. 4895

68 48 8.509 6409 337 05 6.4900

59 44 8.509 6397 364 04 04

60 8,508 7140 8.509 6385 1.57391 2.3603 6.4909 7.706
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GEOGRAPHIC TABLES AND FORMULAS.

Tasre 20.-—Geodetic position computations—Continued.

LATITUDE 56°.

221

log A log B log C log D log B log ¥
Lat. diﬁ.'l."g=—0‘07 diff.1”’=—-0,20 qQiff. 1”g=+0.45 diff.l.’§= —0.02 Qiff.1” =+0.08 Qiff.10'=—-3.0

[} !

56 00 8,508 7140 8.509 6385 1. 57391 2. 3603 6.4909 7.706
1 36 73 418 02 14
2 32 61 445 01 18
3 28 49 472 2.3600 23
4 24 37 499 2. 3599 28

05 20 26 526 98 33
6 16 13 554 97 37
7 12 8.609 6301 581 96 42
8 08 8.509 6289 608 95 47
9 04 T 635 94 52

10 8.508 7100 8.509 6266 1. 57662 2. 3593 6. 4956

11 8.508 7096 54 689 92 61

12 92 42 7 91 66

13 88 30 744 90 7

14 84 18 771 - 89 75

15 80 8. 500 6206 798 88 80

16 76 8.509 6194 825 87 86

17 72 82 852 86 90

18 69 70 880 86 94

19 65 58 907 84 6.4999

20 8.508 7061 8.509 6147 1.57934 2. 3583 6. 5004 7.700

21 57 35 © 961 82 ©09

22 53 23 1. 57989 81 13

23 49 8.509 6111 1.58016 - 80 18

24 45 8.509 6099 043 78 23

26 41 87 070 7 28

26 37 75 098 76 32

27 33 63 125 75 37

28 29 51 152 74 42

29 25 40 179 73 47

30 8.508 7021 8.509 6028 1. 58207 2, 3572 6. 5052

31 17 16 234 71 56

32 13 8.509 6004 261 70 61

33 09 .8.509 5992 289 ‘69 66

34 05 80 316 68 71

3b 8.508 7001 68 343 67 75

36 8. 508 6997 57 371 66 80

37 - 93 45 398 65 85

38 89 33 425 64 90

39 86 21 453 62 95

40 8.508 6982 8. 5609 5909 1. 58480 2.3661 6.5099 7.694

41 78 8.509 5897 507 60 6.5104

42 74 86 535 59 ° 09

43 70 4 562 58 14

44 66 62 589 57 19

45 62 50 617 56 24

46 58 38 644 5b 28

47 4. 27 672 b4 33

48 50 15 699 53 38

49 46 8 509 5803 726 52 43

50 8.508 6942 8,509 5791 1.58764 2, 3550 6.5148

b1 38 79 781 49 52

52 34 67 809 48 57

H3 30 56 836 47 62

B4 26 44 864 46 67

56 23 32 891 45 72

56 19 20 919 44 77

b7 15 8.509 570! 946 43 81

b8 11 8.509 5697 1.58974 42 86

59 07 35 1.59001 41 91

60 8.508 6903 8.509 5673 1. 59028 2,3539 6. 5196 7.688
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GEOGRAPHIC TABLES AND FORMULAS.

TasLe 20.—Greodetic position computations—Continued.

LATITUDE 57°,

[BULL. 214.

Lat. log A log B log C log D logE log F
g diff. 1”=-0.06 diff.1”=-0.19 Aiff.1”=+0.46 diff.1”=-0.02 diff.1”=+0.08 Qiff.10’'=—3.2
o ’
57 00 8.508 6903 8.509 5673 1. 59028 2. 3539 6. 5196 7.688
1 8.508 6899 61 056 38 6.5201
-2 95 50 - 083 37 06
3 91 38 111 36 10
4 87 26 139 35 15
05 83 14 166 . 34 20 .
6 79 8.509 5603 . 194 33 25
7 75 8.509 5591 221 32 30
8 72 79 249 30 . 35
9 68 67 276 29 40
10 8.508 6864 8.509 5556 1. 59304 2,3528 6. 5244
11 60 44 331 27 49
12 56 32 359 26 54
13 52 20 387 25 59
14 48 8.509 5509 414 24 64
15 44 8.509 5497 442 22 69
16 40 85. 469 21 74
17 36 73 497 20 79
18 32 62 525 1) 83
19 28 50 852 18 88
20 £.508 6826 8.509 5438 1. 59580 2.3517 6.5293 7.682
21 21 27 608 16 6. 5298
22 17 15 635 14 6. 5303
23 13 8.509 5403 663 18 08
24 09 8.509 5392 691 12 13
25 05 80 718 11 18
26 8.508 6801 68 746 10 22
27 8.508 6797 56 774 09 27
N 28 93 45 801 07 32
29 90 33 1829 06 37
30 8.508 6786 8.509 5321 1. 59857 2, 3505 6.5342
3L . 82 8.509 5310 885 04 47
32 78 8.509 5298 912 03 52
33 74 86 940 02 57
44 70 75 968 2. 3500 62
35 66 - 63 1. 59996 2. 3499 67
36 62 51 1. 60023 98 72
37 58 40 051 97 76
38 54 28 079 96 81
39 51 16 107 95 86
40 8.508 6747 8.509 5205 1.60134 2.3493 6. 5391 7.675
- 41 . 43 8.509 5193 162 92 6. 5396
42 39 81 190 91 6. 5401
43 35 70 218 90 06
44 31 58 246 89 11
45 27 46 274 87 16
46 23 35 301 86 21
47 20 .23 329 85 26
48 16 12 357 84 31
49 12 8.509 5100 385 83 36
50 8.508 G708 8.509 5088 1.60413 2.3481 6. 5441
51 i 04 - 77 441 80 46
52 8.508 6700 65 469 79 50
53 8.508 6696 54 496 78 55
54 92 42 524 76 60
55 89 30 552 75 65
56 85 19 580 74 70
57 81 $.509 5007 608 73 75
58 77 8.509 4996 636 72 80
59 73 84 664 70 85
60 8. 508 6669 8.509 4972 1. 60692 2. 3469 6.5490 7. 669
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GEOGRAPHIC TABLES AND FORMULAS.

TasLr 20.—Geodetic position computations—Continued.

LATITUDE 58°.

223

log A log B log C log D log B log F
Lat. diﬂ‘.l’F=—0.0(S diff. 1"g=-o.19 diﬂ.l"g=+0.47 diff. 1 —0.02 diﬂ'.l”g-—-+0.08 diff.10$=—3.3
o ’

58 00 8.508 6669  8.509 4972 1.60692 2.8469 6.5490 7.669
1 65 61 720 68 6.5495
2 62 49 748 67 6. 5500
3 58 38 776 66 05
4 54 26 804 64 10
05 50 14 832 63 15
6 46 8.509 4903 860 62 20
7 42 8.509 4891 888 61 25
8 38 80 916 59 30
9 85 68 944 58 35
10 8.508 6631  8.509 4857 1.60972 2.3457 6.5540
11 27 45 1. 61000 56 45
12 23 33 028 54 50
13 19 22 056 53 55
14 15 8.509 4810 084 52 60
15 11 8,509 4799 -112 51, 65
16 08 87 140 49 70
17 04 76 168 48 75
18 8.508 6600 64 197 47 80
19 8.508 6596 53 225 46 85

20 8.508 6502 8.509 4741 1.61253 2.3444 6.5590 7.662
21 88 30 281 43 6.5595
22 85 18 300 42 6.5600
23 81 8.509 4707 337 41 05
24 77 8.509 4695 365 39 10
2% 73 84 393 38 15
26 69 72 422 37 20
27 65 61 450 35 2

28 62 49 478 34 30 B}
29 58 38 506 33 35
30 8.508 6564  8.509 4626 1.61534 2.3432 6.5640
31 50 15 563 30 45
32 46 6.509 4603 591 29 50
33 42 8.509 4592 619 28 55
34 39 : 80 647 26 60
36 35 69 675 25 65
36 31 57 704 24 70
37 27 - 46 732 23 7%
38 23 35 760 21 80
39 20 23 789 20 . 86

40 8.508 6516 8.509 4512 1.61817 2,3419 6.5691 7.656
41 12 8.509 4500 845 - 17 6. 5696
42 08  8.509 4489 873 ° 16 6.5701
43 04 77 902 15 06
44 8.508 6500 66 930 14 11
45 8.508 6497 54 958 12 16
46 93 43 1.61987. 1 21
47 89 32 1.62015 10 2
48 85 20 043 © 08 31
49 81  8.509 4409 072 07 36
50 8.508 6478  8.509 4397 1.62100 2. 3406 6.5741,
51 74 .8 129 04 46
52 70 74 167 03 51
53 | 66 63 185 02 66
54 | 62 52 214 2.3400 62
56 59 40 242 2.3399 67
56 55 29 271 98 72
57 51 17 299 9% 7
58 47 8.509 4306 327 9% 82
59 . 43 8.509 4295 356 94 87

60 8.508 6440 8,509 4283 1.62384 2, 3392 6.5792 7.649
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~

GEOGRAPHIC TABLES AND FORMULAS.

TasLe 20.— Geodetic position compulations—Continued.

LATITUDE 59°,

[BULL. 214,

Lat log A _logB ~logcC . logD . logE _logF
. diff, 17=—0.06 Qiff.17=-0.19 diff.1”=+0.48 diff.1”=-0.02 diff.1”=+0.09 Qiff.10’'=-38.5
o
59 00 8.508 6440 8.509 4283 1.62384 2.3392 6.5792 7.649
1 36 72 413 91 6.5797
2 32 61 441 90 6. 5802
3 28 49 470 88 07
4 24 33 498 87 13
5 .21 26 527 86 18
6 17 15 B55 84 23
7 13 8.509 4204 584 83 28
8 09 8.509 4192 612 82 33
9 05 81 641 80 38
10 8.508 6402 8.509 4170 1. 62669 2.3379 6.5843
11 8.508 6398 58 698 78 48
12 94 47 727 76 54
13 90 36 765 75 59
14 87 24 784 k2! 64
15 83 13 812 72 69,
16 79 8.509 4102 841 71 74
17 75 8.509 4090 870 69 79
18 71 79 898 68 84
19 68 68 927 67 89
20 8.508 6364 8.509 4056 1. 62955 2. 3365 6. 5895 7.642
21 60 45 1. 62984 64 6.5900
22 56 34 1.63013 63 05
23 63 22 041 61 10
~24 49 11 070 60 15
25 45 8.509 4000 099 58 20
26 41 8.509 3989 127 57 26
27 38 7 156 56- 31
28 34 66 185 54 36
29 30 55 214 53 41
-30 8.508 6326 8.509 3943 1.63242 2.3351 6.5946
31 23 32 271 50 - b1
32 19 21 300 49 57
33 15 ,8.509 3910 329 47 62
34 11 ' 8.509 3898 357 46 67
35 08 87 386 44 72
36 04 76 415 43 kil
37 8.508 6300 65 444 42 82
38 8.508 6296 53 473 40 88
39 93, - 42 501 39 93
.40 8.508 6289 8.509 3831 1. 63530 2.3337 6.5998 7.635
41 . 85 20 559 36 6. 6003
42 81 8.509 3808 588 35 08 -
43 78 8.509 3797 617 33 14
44 4 86 646 32 19
45 70 75 674 30 24
46 66 63 703 29 29
47 63 52 732 28 34
48 59 41 761 26 40
49 55 30 790 25 45
50 8.508 6251 8.509 3719 1. 63819 2.3323 6. 6050
bl 48 8.509 3708 848 22 55
52 44 §.509 3696 877 20 61
53 40 85 906 19 66
54 36 74 935 17 71
65 33 63 964 16 76
b6 29 52 1. 63993 15 81
57 25 40 1. 64022 13 87
b8 22 29 051 12 90
59 18 18 080 10 6. 6097
60 8.508 6214 8.509 3607 1. 64109 2. 3309 6.6102 7.627
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TaBLE 20.— Geodetic position conzputalions;Continued. '

LATITUDE 60°.

log A log B log C log D log E - log ¥ :
Late | gifr, 19o0.06 diff. 1he—0.i5 iff. e +049 diff. 1/=—0.08 QIff. 17=-+0.09 diff.10 = -3.7
o ’.
60 00 | 8.508 6214  8.509 3607 164109 2,3309 6.6102 7.627
1 10 8509 359 188 07 08
9 07 8 167 06 13
3 | s.50e 6203 73 19 o4 T
1 | 8508 6199 62 225 03 23
05 | 9% 51 254 w 29
6 92 b 283 2.3300 34
7 88 29 312 2.3299 39
8 84 18 341 97 44
9 | 8L 8.509 8507 370 9% 50
10 | 8.508 6177  8.509 3495 1. 64400 2.3204 6.6165
1 73 ' 84 429 93 60
12 70 73 458 91 66
13 66 62 187 90 7
1 62 51 516 88 7
15 58 40 545 87 81
16 5 29 e 85 ©o8r
17 51 18 604 84 92
18 47 8.500 3407 . 633 82 6.6197
19 4 8.500 3395 662 81 6. 6203
20 | 8.5086140  .509 3384 1. 64691 2.3279 6.6208 7.620
21 36 73 720 78 13
2 33 62 750 76 18
23 29 51 o - 75 24
24 . % 10 808 73 .29
25 21 29 838 7 34
2 18 18 867 70 40
27 © 14 8.509 3307 896 - 69 45
28 10 8509 3296 925 67 : 50
29. 07 85 955 66 56
30 | 8.508 6103  8.509 3274 1.64984 2. 3264 6. 6261
31 | 8508 6099 63 1.65013 63 66
32 9% 52 043 61 72
33 92 40 072 60 7
34 88 29 101 58 82
35 85 18 131 57 © s
36 81 - 8.509 3207 160 55 93
37 7 8.509 3196 190 54 6.6208
38 74 85 219 52 6.6304
39 70 7 248 51 09
40 | 8.6086066  8.500 3163 1.65278 2,3249 6.6314 7.613
a 63 52 307 48 20 :
4 59 41 337 46 25
a3 55 30 366 45 30
44 52 <19 396 43 36
45 48 8.509 3108 425 — : 41
46 44 8509 3097 45 . 40 46
47 41 86 484 38 52
48 37 75. 514 37 57
49 33 64 543 35 62
50 | 8.508 G030  8.509 3053 1.66573 2.3234 6. 6368
51 26 42 602 32 73
52 22 31 632 31 79
5 | 19 20 661 - 29 84
54 15 8.509 3010 601 28 89
56 11 8.509 2999 o™ 2 6. 6395
56 08 88 750 24 6.6400
57 04 77 780 23 : 05
58 | 8.508 600D 66 809 21 1
59 | 8508 5997 55 839 20 16
60 | 85085993  8.500 2944 1. 66369 2.3218 6.6422 7.605

Bull. 214—03—15
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TABLE 20.—Geodetic nosition compulations—Continued.

LATITUDE 619,

Lat. log A log B log C log D log B log ¥
A AiE17= —0.06 Qiff.17=—0.18 Aiff.17=-40.50 diff.1"=—0.03 diff.1”=+0,09 Aiff.10'=—4.0
.0 ’ . .

61 00 8.508 5993 8.509 2944 1. 65869 2.8218 6. 6422 7.605
1 . 89 33 898 17 27 .
2 86 22 928 15 32
3 82 11 958 ’ 13 38
4 79 5.509 2900 1. 65987 12 43

05 75 8.509 2889 1.66017 10 48
6 7 78 047 09 54
7 68 67 076 .07 59
8 64 56 106 06 65

S 9. . 60 46 136 04 ) 70

10 8.508 5957 8.509 2835 1. 66166 2.3202 6.6476

11 53 24 195 2.3201 81

12 49 13 225 2, 3199 87

13 46 $.509 2802 255 98 92

14 D) 8.509 2791 285 96 6. 6497

15 39 80 315 94 6. 6503

16 35 69 34 923 08

17 31 58 374 91 14

18 28 48 404 90 19

19 24 37 434 88 25

20 8.508 5920 8.509 2726 1. 66464 2.3186 6. 6530 7.597

21. 17 15 o494 85 36

22 L 13 §.509 2704 524 83 41

| 23 10 8.509 2693 553 81 46

24 .06 83 583 80 2

25 8.508 5902 72 613 78 57

26 8.508 5899 61 643 77 63

217 : T 95 50 673 75 68

28 92 39 - 703 73 4

29 88 28 - 733 72 79

30 8.508 5884 8.509 2618 1. 66763 2.3170 6. 6585

31 81 8.509 2607 793 68 90

32 77 8.509 259 823 67 6. 6596

33 T 85 . 853 65 6. 6601

34 70 74 883 64 07

35 66 64 913 62 12

36 | 63 53 - 943 60 18

37 59 42 1.66973 58 23

38 56 31 1. 67003 57 29

39 52 . 20 033 55 34

40 8.508 5848 8.509 2510 1.67063 2.8154 6. 6640 7.589

41 45 8.509 2499 094 52 " 45 .

42 41 88 124 : 50 51

43 38 7 154 49 56

44 |, 34 67 C184 47 62

45 30 ° 56 214 45 67

46 27 45 244 19 73

47 : 23 34 274 42 78

48 120 24 305 40 84

49 16 18 335 39 89

50 8.508 5813 . 8.509 2402 1. 67365 2.38137 6. 6695

51 09 8.509 2391 395 35 6. 6700

52 05 81 425 34 06

53 8.508 5802 70 456 32 12

54 8.508 5798 59 486 30 17

55 95 49 516 29 23

56 |, 91 38 547 27 28

57 88 27 677 25 34

58 84 16 607 23 39

59 80 8.509 2306 637 22 45

60 8.508 5777 8.509 2295 1.67668 2.3120 6.6750 7.581
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GEOGRAPHIC TABLES AND FORMULAS.

Tasrr 20.—Geodetic position computations—Continued.

LATITUDE 62°,

227

log A log B log C ©log D log E log ¥
Lt qifr, 172006 qifr. 1/'£“=—0.1s dAiff, 17 =40.51 diff.17=—0.03 diff. 1/5= +0.09 diff.10’=—-4.2
(=] ’

62 00 8,508 5777 8.509 2295 1.67668 2.3120 6.6750 7.581
1 73 .84 698 18 56
2 70 74 728 17 61
3 66 63 759 15 67
4 63 52 789 13 73

05 59 42 820 12 78
6 55 31 850 10 84
7 52 20 880 08 89
8 48 8.509 2210 911 06 6.679
9 45 © 8.509 2199 941 05 6.6801

10 8.508 5741 8.509 2188 1.67972 2.3103 6. 6806

11 38 78 1. 68002 01 12

12 34 67 033 2.3100 17

13 30 56 063 2.3098 23

14 27 46 094 9% 29

15 94 35 124 94 34

16 | - 20 % 165 93 40

17 16 14 185 91 45

18 13 $.509 2103 216 89 51

19 09 8.509 2093 246 87 57

20 8.508 5706 8.509 2082 1. 68277 2.3086 6. 6362 7.573

21 8.508 5702 71 307 84 68

22 8.508 5699 61 338 82 73

23 95 50 369 80 79

24 92 40 399 79 85

25 88 29 430 77 90

26 85 19 - 461 75 6. 6896

27 81 8.509 2008 491 74 6. 6902

28 78 8.509 1997 522 72 07

29 74 87 553 70 13

30 8.508 5671 $.509 1976 1.68583 2,3068 6.6919

31 67 66 614 66 24

32 64 55 645 65 30

33 60 45 675 63 36

3d 56 34 706 61 41

35 53 23 737 59 17

36 49 . 13 768 58 53

37 46 8.509 1902 799 56 58

38 42 '8.509 1892 829 54 64

39 39 81 860 52 70

40 8.508 5635 8.509 1871 1.68891 2.3050 6. 6975 7.564

41 32 60 922 49 81

42 28 50 953 47 87

43 25 39 . 1.68984 45 )

44 21 29 1.69014 43 6.6998

45 18 18 045 42 6.7004

46 14 8.509 1808 076 40 09

.47 1 8.500 1797 107 38 15

48 07 87 138 36 21

49 04 76 169 34 26

50 8.508 5600 8.509 1766 1.69200 2.3033 6.7032

51 S.508 5597 55 231 31 .38

52 93 45 262 29 44

53 90 34 293 27 49

54 86 24 324 25 55

55 83 14 355 23 61

56 80 8.509 1703 386 7 67

57 76 8.509 1693 417 20 72

58 73 82 448 18 78

59 69 72 479 16 84

60 8. 508 5566 8.509 1661 1.69510 2.3014 6.7039 7.556
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GEOGRAPHIC TABLES AND FORMULAS.

TaBLE 20.—Geodetic position computations—Continued.

LATITUDE 63°.

[BULL. 214.

log A log B log C log D log E log F
Lat | qig17=-006 Qiff17=—0.17 QIfft.17=+0.52 QIffl.17=—0.03 diff.17=40.10 Qiff.10=—4.5
o 14
63 00 , 8. 508 5566 8.509 1661 1.69510 2, 3014 6. 7089 7.556
1 62 51 541 13 6.7095
2 59 40 572 11 6. 7101
3 b5 30 603 09 07
4 52 20 635 07 12
05 48 8. 509 1609 - 666 05 18
6 45 8.509 1699 697 03 24
7 41 88 728 02 30
8 38 78 759 2. 3000 35
9 34 " 68 791 2.2998 41
10 8.508 5531 8.509 1557 1. 69822 2. 2996 6.7147
11 27 47 . 863 94 53
12 24 36 884 92 59
13 20 26 915 90 64
14 17 16 947 89 70
15 14 8.509 1505 1. 69978 87 76
16 10, 8.509 1495 . 1. 70009 85 82
17 07 85 041 83 88
18 03 74 072 81 93
19 8.508 5500 64 103 79 6.7199
20 8. 508 5496 8,509 1454 1.70135 2.2977 6. 7205 7.547
21 93 43 166 75 11
22 89 33 197 74 17
23 86 23 229 72 22
24 .8 . 12 260 70 28
25 79 - 8.509 1402 292 68 34
26 ( 8.509 1392 323 66 40
27 72 - 81 365 64 .46
28 69 71 386 62 51
29 65 61 417 60 57
30 8.508 5462 8.509 1350 1.70449 2. 2958 6.7263
31 58 40 480 57 69
32 55 30 512 55 75
33 52 19 544 53 81
34 48 8.509 1309 575 51 86
35 - 45 8.509 1299 607 - 49 92
36 41 89 638 47 6.7298
37 38 78 670 45 6.7304
38 34 - 68 701 T 43 10
39 31 58 733 41 16
40 8.508 5428 8.509 1248 1.70765 ° 2.2939 6.7322 7.538
41 24 37 796 | 37 . 28
42 21 27 828 36 33
43 17 . 17 860 34 39
44 14 8.509 1207 891 32 45
45 11 8.509 1196 923 30 51
46 07 86 955 28 57
47 © 04 76 1.70986 26 63
48 8.508 5400 66 1.71018 24 69
49 8.508 5397 55 050 22 75
50 8.508 5394 8.509 1145 1.71082 2.2920 6.7381
51 - 90 35 114 18 86
52 87 25 145 16 92
53 83 15 17 14 6.7398
54 80 8.509 1104 . 209 12 6.7404
65 71 8.509 1094 241 10 10
96 73 - 84 273 08 16
b7 (Y] 74 305 06 22
58 66 64 337 04 .28
59 63 54 368 02 3¢ )
60 8.508 5360 8.609 1043 1.71400 2.2901 6.7440 7,529
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GEOGRAPHIC TABLES AND FORMULAS.

TABLE 20.—Geodetic position computations—Continued.

LATITUDE 64°.

229

log A log B log C log D log E log F
Lat. diff. 17=—0.06 diff. 17=—0.17 Qiff. 1”7=+0.54 diff. 17=—0.03 diff. ].’F= +0.10 Qiff, 10"=—4.7
o ’
64 00 8.508 5360 8.509 1043 1.71400 2.2901 6.7440 7.529
1 . 56 33 432 2.2899 46
T2 53 23 464 97 52
3 49 13 496 95 58
4 46 8.509 1003 528 93 63
05 43 8. 509 0993 . 560 91 69
6 39 82 592 89 75
7 36 72 624 87 81
8 33 . 62 656 85 87
9 29 52 : 688 83 93
10 8.508 5326 8.509°0942 1.71720 2.2881 6.7499
11 22 32 7562 79 6. 7506
12 19 22 785 77 11
13 16 12 817 75 17
14 12 8.509 0902 849 73 23
16 09 8.509 0891 881 71 29 s
16 |- 06 81 913 69 35
17 8.508 5302 7 945 67 41
18 8.508 5299 61 1.71977 65 47
19 96 51 1.72010 63 53
20 8. 508 5292 8.509 0841 1.72042 2.2861 6.7569 7.520
21 89 31 074 59 65
22 85 21 106 57 71 '
23 82 11 139 55 7
24 79 8.509 0801 171 53 83
25 76 ° 8.509 0791 203 51 89
26 72 81 235 49 6. 7595
27 69 71 268 47 6.7601
28 65 61 - 300 45 07
29 62 51 332 42 13
30 8.608 52569 8.509 0741 1.72365 2.2840 6.7619
3L 55 31 397 38 - 25
32 52 21 430 36 31
33 49 11 462 34 37
34 45 8.509-0701 495 32 43
35 42 ‘8.509 0691 - 527 30 49
36 39 81° 559 28 56
87 35 71 592 26 62
38 32 61 624 24 68
39 29 51 657 22 74
40 -8. 508 5225 8.509 0641 1.72689 2.2820 6. 7680 7.511
41 22 31 722 18 86
42 19 21 756 16 92
43 15 11 787 1 6. 7698
44 12 8.509 0601 820 12 6.7704
45 09 8.509 0591 852 10 10
46, 05 81 885 07 16
47 8.508 5202 71 918 - .05 22
48 8.508 5199 61 950 03 28
49 95 51, 1.72983 2.2801 35
50 8. 508 5192 8.509 0541 1. 73016 2.2799 6.7741
51 89 31 048 97 47
62 86 21 081 95 53
53 82 11 114 93 59
54 79 8.509 0501 146 91 66
i) 76 8.509 0491 179 89 71
56 72 82 212 87 77
57 69 72 245 84 84
58 66 62 278 82 90
b9 62 52 310 80 6.7796
60 8.508 5159 8,509 0442 1.73343 2.2778 6. 7802 7.501
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GEOGRAPHIC TABLES AND FORMULAS.

TaBLE 20.—@eodetic position. computations—Continued,

LATITUDE-65°.

[BULL. 214,

8.5H08 9858 - 1.75344 - 2. 2647 X 6. 8177

log A . logB log C log D log E log F
Lot | qig10520.05 diff. 10016 diff.17m+0.56 Aiff, 1004 Aiff.1V=4010 diff.10'=—5.0
o ’ N .
65 00 | 8.5085159  8.500 0442 1.73343 2.9778 6.7802 7.501
1 56 32 - 376 76 08
2 52 2 409 74 14
3|~ 49 12 142 72 20
1 46 8.509 0402 475 70 27
05 43 8.509 0393 508 68 33
6 39 83 541 65 39
7 36 73 574 6 4
8 33 63 607 61 51
9 30 53 640 , 5 57
10 | 85085126  8.500 0344 1.73673 2.9757 6.7864
11 23 34 706 56 70
12 20 2 730 53 76
13 17 14 772 - 50 82
14 13 8.509 0304 805 48 88
15 10 8.509 0295 838 46 6.7895
16 07 8 871 Cu 6.7901
17 03 75 904 42 07
18 | 8.508 5100 65 937 40 13
19 | 8508 5097 55 1.73970 38 - 19 -
20 | 85085004  8.500 0245 1.74004 2.2735 6.7926 7.491
21 90 36 " o7 33 32
2 87 26 070 31 38
2 84 16 103 29 4
2 81 8.509'0206 136 27 51
2 77 8.509 0197 170 2 ]
26 74 87 203 22 63
27 7 77 236 20 69
28 68 67 270 18 76
29 64 57 303 16 82
30 | 8.508 5061  8.509 0148 .1.74336 29714 6.7938
31 58 38 30 - n 6.7994
32 54 28 403 09 6.8001
33 51 18 436 07 07
34 48 8.500 0109 - 470 05 13
35 45 8.500 0099 503 03 19
36 i 89 537 2.2700 a6
37 38 80 570 2.9698 32
38 35 70 604 96 33
39 32 60 637 94 4
40 | 8.508 5020  8.509 0051 1. 74670 2.2692 6. 8051 7.481
4 % a 704 89 b7
o) 2 3L 738 87 63
43 19 2 77 85 70
44 16 12 © 805 83 76
] 13 8.509 0002 - 838 80 82
L g6 09 8508 9993 872 78 89
L 47 06 83 906 76 6.8095
P48 03 73 939 7 6.8101
{49 | 8.508 5000 64 1.74973 72 07
. 50 | 8.5084996 8.508 9954 1.75007 2. 2669 6.8114
i BL- 93 4 040 7 20
L 52 90 35 - 074 65- 27
53 87 2 108 63 33
i 54 84 15 142 60 39
55 .80 8.508 9900 175 58 46
56 77 8.508 9896 209 56 52
57 74 87 243 53 - 58
58 71 77 277 51 6
59 68 67 311 49 71 ,
. 8,508 4964 , 7,471
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Tarte 20.—Geodetic position computations—Continued.,

LATITUDE 66°.

’ . log A logB - log C log D log E log ¥
Lat. diﬁ.].”§—0.05 (li(tl”i—o.l(} di(‘i.l”=g+0.57 di(\".l”:g—OAM di(f.l”£+0.1l. Adiff. 10/=-5.3
o ’

66 00 8.508 4964 8.508 9858 1. 75344 2.2047 6. 8177 7.471
1 61 48 378 . 44 84
2 58 39 412 42 90
3 55 29 446 40 6. 8196
4 52 20 - 480 38 6. 8203
05 48 10 514 35 . 09
6 45 8.508 9801 548 33 16
7 42 8.508 9791 .582 31 © 22
8 39 T82 616 28 28
9 36 72 650 : .26 35
10 8.508 4933 . - £.508 9762 .1.75684 2.2624 6. 8241
11 29 .53 718 22 48
12 26 - 43 . 752 19 . b4
13 23 34 786 17 61 8
14 20 24 820 15 67
15 17 14 854 12 73
16 13 8,508 9705 889 10 80
17 10 8.508 9696 923 08 - 86
18 07 . 86 967" 05 93
19 04 77 1.75991 .03 6. 8299
20 ° 8.508 4901 3.508 9667 1. 76025 2, 2601 6. 8306 - 7.461
21 8.508 4898 58 . 060 2.2598 12
22 95 48 094 96 19
23 91 39 128 94 25
24 88 .29 163 91 31
25 85 20 197 89 38
26 82 11 - 231 87 44
27 79 8.508 9601 266 84 51
28 76 8.508 9592 300 82 67
29 73 . 82 334 80 64
30 8.508 4869 8.508 9573 1.76369 *2.2678 6.:8370
31 66 . 63 403 . 75 . 77
32 63 54 438 78 83
33 G0 44 472 70 c. 90
34 57 35 507 68 6. 8396
' 35 54 25 541 - 66 . 6.8403
' 36 50 16 576 63 .09
37 47 8.508 9507 610 61 16
38 44 8.508 9497 645 59 22
39 41 . 88 679 56 29
40 8.508 4838 8.508 9478 1.76714 2.2554 6. 8436 .. 7.450
41 3 - 69 749 51 42
42 32 60 783 49 . 49
: 43 29 . 51 818 - 47 55
44 26 41 853 44 62
45 22 32 887 42 68
. 46 19 23 922 - 39 75

: 47 16 13 957 37 81-

H 48 13 8.508 9404 1.76991 b 88

i 49 .10 8.508 9395 1.77026 32 6. 8495

' 50 8. 508 4807 8.508 9385 1.77061. 2.2530 6. 8501

. 51 04 . 76 096 27 08

52 8.508 4801 66 131 25 14
53 8.508 4797 : 67 166 23 21

' 54 94 48 200 20 27

.55 91 38 235 18 34

: 656 | . 88 29 270 15 41

: 57 80 T2 305 . 13 47

58 82 10 340 o1 54
- 59 K 8.508 9301 375 08 60
60 8.508 4776 8.508 9292 1.77410 2.2506 . © - 6.8567 7.440
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GEOGRAPHIC TABLES AND FORMULAS.

TasLe 20.—Geodetic position computations—Continued.

LATITUDE 67°,

[BULL.214..

Lat . log A logB ~ log C log D log E log F
| Qiff.17=-0.06 diff.17=—015 diff.17=+0.59 Aiff.17=—0,04 diff.1”=-+0.11 diff.10'=—5.6
o ’ N
67 00 8.508 4776 8.508 9292 1.77410 2.2506 6. 3567 7.440
1 73 . 83 445 - 03 74
2 70 a3 480 2.2501 80
3 66 64 5156 2,2498 87
4 63 56 550 . 96 6.8694
05 60 46 685 93 6. 8600
6 57 36 620 91 07
7 b4 27 656 .89 14
8 51 18 691 86 . 20
9 - 48 8.508 9208 726 .84 27
10 8. 508 4745 8. 508 9199 1.77761 2.2481 6.8634
11 42" 90 . 796 - 179 40 .
12 39 81 831 76 47 !
13 36 72 867 74 b4
14 33 62 902 7 60 -
15 ° 30 53 - 937 69 67
16 26 44 1.77973 66 74
17 23 35 1. 78008 64 80
18 20 26 043 61 87
19 17 16 o079 59 6.8694
20 8.508 4714 8.508 9107 1.78114 2.2456 6.8700 7.429
21 11 8.508 9098 149 b4 07 :
- 22 ’ 08 - 89 185 61 14
.23 . 05 80 220 49 20
2| 85084702 1 056 s 2
25 8.508 4699 62 201 44 34
26 96 52 327 41 41
27 93 43 362 39 47
28 90 34 398 36 54
2 87 25 433 ) 61
30 8,508 4684 8.508 9016 1. 78469 2.2431 6. 8768
31 81 8.508 9007 506 29 4
32 78 8.508 8998 540 ° 26 81
33 75 88 576 24 88
34 72 79 612 21 6.8795
35 - - 68 70 - 647 1y 6. 8802
36 65 61 - 683 16 08
37 62 52 - 719 14 15
38 59 43 755 1 22
39 66 -~ 34 - 790 09 29
40 8.508 46563 £.508 8925 1. 78826 2 %406 6. 8835 7.418
41 50 16 862 2 42
42 .47 8.508 8907 898 2.2401 49
43 44 8.508 8898 934 2.2398 56
44 41 89 1.78970 96 63
45 38 80 1. 79006 93 70
46 35 71 042 91 76
47 32 62 078 88 83
i 48 29 53 114 86 90
: 49 26 44 150 83 6.8897
50 8.508 4623 8.508 8834 1.79186 2. 2380 6. 8904
51 20 25 222 78 10
52 . 17 16 2568 75 17
63 14 8.508 8807 294 73 24
54 11 8.508 8798 330 70 31
55 08 89 366 67 38
56 - 05 80 402 65 45
57 8.508 4602 71 438 62 52.
58 8.508 4599 62 474 60 59
59 96 b4 511 57 65 °
60 8.508 4693 8.508 8745 . 1.79547 2, 2354 6. 8972 7.406
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TaBLE 20.—Geodetic position computations—Continued.

LATITUDE 68°,

233

log A log B log C logD - log E' log F
Lat. aiff. 1”g=-0.05 diﬁ.l”g=—0.15 Adiff. 17=+0.62 diff.17=~04 diff.17=40.12 diff.10'=-5.9
(<] ’
68 00 8.508 4693 8.508 87456 1.79547 2.2354 6.8972 7.406
1 90 36 583 52 79 X
2 87 27 620 49 86
3 . 84 18 656 47 6.8993
4 81 09 692 44 6. 9000
05 78 8.508 8700 728 41 07
6 76 8.508 8691 766 39 14
7 73 82 801 36 21
8 70 73 838 33 28
9 67 64 874 31 35
10 8.508 4664 8.508 8656 1.79911 2.2328 6.9042
11 61 47 947 26 48
12 58 38 1.79984 28 656
13 55 29 1, 80020 20 62
14 52 20 057 18 69
16 49 . 11 093 15 76
16 46 8. 508 8602 130 12 83
17 43 8.508 8593 166 10 90
18 40 84 203 07 6.9097
19 37 75 240 04 6.9104
20 8.508 4534 8.508 8566 1. 80276 2.2302 6.9111 7.39
21 31 b8 © 313 2.2299 18 .
22 28 49 360 96 25
23 25 40 387 94 32
24 22 31 423 91 © 39
25 19 22 460 88 46
26 16 13 497 86 53
27 13 8.508 8505 534 - 83 . 60
28 10 8.508 8496 571 80 67
29 07 87 - 608 ” 74
30 8,508 4504 8.508 8478 1. 80645 2.2275 6.9181
31 8. 508 4501 69 . 682 72 ,
32 8.508 4499 60 719 69 6. 9195
33 96 52 756 67 6.9203
34 93 43 793 64 10
36 90 34 830 61 17
36 87 26 867 58 24
37 84 17 904 56 31
38 81 8.508 8408 941 63 . 38
39 78 8. 508 8399 1.80978 .50 45 7.988
40 8.508 4475 8.508 8390 1. 81015 2.2248 6. 9252
41 72 82 062 45 89
42 70 73 089 42 66
43 67 64 127 39 73
44 64 56 164 36 80
45 6L 47 201 34 88
46 58 38 239 31 6. 9295
47 55 30 276 28 6.9302
48 52 21, 318 26 09
49 49 12 350 23 16
50 8,508 4446 8.508 8305 1.81388 2.2220 6.9323
81 . 43 8.508 8295 425 17 30
52 40 86 463 14 37
53 38 71 500 12 45
b4 35 68 538 09 52
b5 32 60 576 06 b9
56 29 51 613 03 66
57 26 43 650 2.2201 73
58 23 34 638 2.2198 80
59 20 25 726 95 88
60 8.508 4417 8.508 8217 1.81763 2.2192 6. 9395 7.371
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Tasre 20.—Geodetic position computations—Continued.

LATITUDE 69°.

[BULL. 214,

Tat . log A _ log B . log C _log D _log E log F
: diff. 17=—0.05 diff. 1”7=~0.14 diff.1”=+0.64 Qiff.1"=-0.05 diff. 17=+0.12 diff.10'=~6.2
[} 7
69 " 00 8.508 4417 8.508 8217 1.81763 2.2192 6.9395 7.371
1 . 14 08 801 89 6. 9402
2 12 8.508 8200 838 87 09
3 09 8,508 8191 876 84 16
4 09 82 914 81 24
05 03 74 952 78 31
6 8. 508 4400 66 1. 81989 75 38
7 8.508 4397 57 1.82027 72 45
8 94 48 065 70 52
9 92 39 103 67 60
10 8. 508 4389 8.508 8131 1. 82141 2.2164 6. 9467
11 86 22 179 61 74
12 83 14 217 58 82
13 80 8.508 8105 - 265 56 89
14 77 8.508 8096 293 53 6.9496
15 74 88 330 50 6.9503
16 71 79 369 47 11
17 69 71 407 44 18
18 66 62 445 41 25
19 63 54 483 38 32
20 8.508 4360 8.508 8045 1. 82521 2.2136 6. 9540 7.858
21 57 37 - . bBb9 33 47
22 55 28 597 30 54
23 b2 20 636 27 62
24 49 11 674 24 69
25 46 8.508 8003 712 21 76
26 43 8.508 7994 750 18 84
27 40 86 789 15 .9
28 37 77 827 12 6. 9598
29 35 69 865 10 6. 9606
30 8. 508 4332 8.508 7960 1. 82904 2. 2107 6.9613
31 29 52 942 04 20
32 26 43 1. 82981 2.2101 28
33 23 35 1.83019 2.2098 35
34 21 26 058, 95 42
35 18 18 096 92 50
36 15 09 135 89 b7
37 12 8.508 7901 173 86 65
38 09 8.5H08 7893 212 - 83 72
39 06 84 250 80 79
40 8.508 4304 8.508 7876 1. 83289 2.2078 6. 9687 7.346
41 8. 508 4301 67 328 76 6. 9694
42 8.508 4298 59 366 72 6.9702
43 . 95 51 405 69 09
44 93 42 444 66 16
45 90 34 483 63 24
46 87 26 521 60 31
47 -84 17 560 57 39
48 81 09 599 54 46
<49 79 8.508 7801 638 51 54
50 8.508 4276 8.508 7792 1. 83677 2.2048 6. 9761
51 73 84 716 45 69
52 70 75 755 42 76
53 67 67 794 39 ;!
b4 65 59 833 36 91
55 62 50 872 33 6.9799
56 59 42 911 30 6. 9806
57 56 34 950 27 14
58 54 25 1. 83989 24 21
59 51 17 1. 84028 21 29-
60 8.508 4248 8.508 7709 1. 84068 2.2018 6. 9836 7.833
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TawvLe 20.—Geodetic position computations—Continued.

LATITUDE 70°.

Tt log A logB log C log D log B og ¥
© [diff. 1=—~0.04 Qiff. 1”=—0.14 diff.1”=40.67 Aifl.1”=-0.05 qiff.1’’=40.13 diff.10'=—0(.7
o 7 . *
70 00 8.508 4248 8.508 7709 "1.84068 2.2018 6. 9836 7.333
1 45 8.508 7701 107 156 44
2 43 8.508 7692 146 12 . 61
3 40 84 185 09 59
4 37 76 226 06 66
06 34 68 264 03 74
6 32 59 303 2.2000 81
7 29 51 343 2.1997 . 89
8 26 43 7 382 94 6.9896 -
9 . '23 35 421 91 6. 9904
10 8.508 4221 8.508 7626 1. 84461 2.1988 . 6.9912
11 18 18 o 500 85 19
12 15 10 540 82 27 .
13 12 8.508 7602 579 79 34
14 10 8.508 7594 619 . 76 42
15 07 86 658 73 60
16 04 78 698 70 57
17 8.508 4201 69 738 . 66 65.
18 8.508 4199 . 61 718 63 73
19 96 52 817 G0 80
20 8.508 4193 8. 508 7644 1.84857 2.1967 6. 9988 7.320
21 90 36 897 54 6. 9995
22 88 .28 937 - 61 7.0003
23 85 20 1. 84976 48 11
24 82 12 1. 85016 45 18
25 80 8.508 7504 056 © 42 : 26
26 7 8.508 7495 : 096 39 34
27 74 87 136 36 . . 41
28 71 79 176 33 49
29 69 71 216 29 57
30 8.508 4166 8.508 7462 1.852566 2.1926 7.0064
31 63 5 . 296 23 72
32 60 46 336 20 80
33 58 38 - - 376 17 88
34 56 30 416 14 . 7.0095
35 52 22 456 11 7.0103
36 : 50 14 497 08 11
37 47 8.508 7406 537 04 19
38 44 8,508 7398 577 < 2.1901 26
39 42 90 618 2.1898 34
40 8.508 4139 8.508 7382 1. 85658 2.189% . 7.0142 7.807
41 36 74 698 - 92 50 -
42 34 66 739 89 57
43 31 58 LT 85 65
44 28 50 819 82 73
45 26 © 42 860 79 81
46 ’ 23 . 34 900 76 88
47 20 26 941 73 7.0196
48 18 18 1. 85981 70 7.0204
49 15 10 1. 86022 - 66 12
50 8.508 4112 8.508 7302 1. 86063 2.1863 7. 022
51 10 8.508 7294 103 . - 60 27
52 07 . 86 144 - 57 35
- 53 04 77 185 b4 43
54 8.508 4101 69 225 50 51
55 8.508 4099 [ 266 47 59
56 96 53 . 307 .4 - 67
57 93 4H 348 41 75
58 91 38 - 389 38 82 -
69 88 30 430 34 90 '
GO 8. 5084086 8.508 72222 © 1.86470 ,o2181 - 7.0298 - - '7.293
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TaBLE 20.—Geodetic position computations—Continued.

LATITUDE 71°,

log A log B log C log D log E . log F
Lf"t‘ aiff. 1”g=-—0.04 diff, 1”i—~0.13 diff, 1”E=+0.70,diff. 17=-0.05 diff.17=+4-0.13 diff.107=—-7.2
o ’ . ’ .

[ 71 00 8.608 4086 8.508 7222 1. 86470 2,1831 7.0298 7.293
1 83 14 511 . 28" 7. 030G - '
2 80 8.508 7206 552 - . 25 14
3 78 8.508 7198 593 : 21 . 22
4 75 90 634 18 30

05 72 - 82 675 16 38
6 70 74 717 12 46
7 67 66 758 08 54
8 64 58 799 06 62
-9 62 50 840 2.1802 70
10 8,508 4069 8.508 7142 1, 86881 2.1799 7.0378
11 57 .34 © 928 95 85
12 54 27 1. 86964 92 7.0393
13 51 19 1. 87005 89 7.0401
14 49 11 046 86 09
15 46 8. 508 7103 088 82 17
16 43 8.508 7095 129 79 25
17 41 87 171 76 33
18 38 79 212 72 41
19 36 72 254 69 49
.20 8.508 4033 ©  8.508 7064 1. 87295  2,1766 7.0457 7.279
21 30 56 337 - 62 66
22 28 48 378 59 73
23 25 ) 40 420 56 82
24 23 53 462 52 90
25 -20 25 503 49 7.0498
26 17 17 545 46 7.0506
27 15 09 587 42 14
28 12 8.508 7002 629 39 22
29 10 8.508 6994 671 36 30 -
30 | . 8.508 4007 8. 508 6986 1.87712 2.1732 7.0538
81 : 056 78 754 - : 29 46
32 8.508 4002 71 . . 796 R 26 ’ 54
33 8.508 3999 . 63 838 22 62
34 97 ’ 55 880 19 70
35 94 47 . 922 16 79
36 92 40 1. 87964 - 12 87
37 89 . 32 ~ 1.88006 09 7.0595
38 86 24 049 06 7.0603
39 ‘84 16 - 001 2.1702 1
40 8,508 3981 8.508 6908 1.88133 2.1699 - 7.0619 7.266
41 79 8.508 6901 175 95 27
42 76 8. 508 6893 - 217 92 36
43 74 85 260 . 89 44
44 - 71 78 . 302 85 52
45 68 70 344 82 60
.46 |- -66 62 387 78 68
47 . 63 : 55 : 429 75 77
- 48 61 47 - 472 72 85
49 © 58 . 40 514 68 7.0693
50 8.508 3956 8.508 6832 1. 88567 2.1666 . 7.0701
51 53 _ 24 - 599 61 09
52 51 . 17 - : 642 . 58 18
53 48 . 09 685 64 26
54 46 8,508 6802 727 61 34
55 . 43 8.508 6794 770 48 42
56 41 86 813 - 44 51
. 67 38 79 865 .4 59
68 36 71 898 37 67
59 33 64 941 84 7%
60 | 8. 508 3930 8.508 6756 1.88984 2,1630 7.0784 7.250
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Table of values of loy sec 4 (4@).
log sec ¢ Alog sec log sec 4 || log sec § log sec
4 ap) || 2% | (ap) | 2A® ag) || A% |. (ag) 42| ag)

’ ’ ’ ’ ’ X
10 | 0.000 000 28 | 0.000 004 46 | 0.000 010 64 { 0.000 019 82| 0.000 031
11 1 29 4 47 10 65 19 83 32
12 1 30 4 48 11 66 20 84 32
13 1 31 4 49 11 67 21 85 33
14 1 32 5 50 11 68 21 86 34
16 1 33 5 61 12 69 22 87 36
16 1 34 5 52 12 70 22 88 36
17 1 35 6 53 13 71 23 89 36
18 1 36 6 64 13 72 24 37
19 2 37 6 55 14 73 24 91 38
20 2 38 7 56 14 74 2% 92 39
21 2 39 7 67 15 7% 26 93 .40
22 2 40 7 58 15 76 26 94 41
23 2 41 8 59 16 77 27 95 41
24 3 42 8 60 16 8 28 96 42
2% 3 43 8| 61 17 79 29 97 43
26 3. 44 9 62 18 80 29 98 44
27 3 45 9 |l 63 18 81 30 99 46

. To convert:

Meters to feet.

DO ST Tk QO N

=, 8.280 833
6. 561 067
9. 842 500
13,123 333
16.404 166
19. 685 000
22,965 833
- 26.246 666

29. 627 500

Feet to meters.

304 8006
09 6012

6f

9

219 2024
524 0030
828 8037
2.133 6048
2.438 4049
2.743 2055

= 0.
0.
0.
1.
1.
1.

D00 SIS O e OO N =

1=
2
3
4
-
6
7
8
9

To convert:

0.621 3699

T 1,242 7399

1.864-1098
2.485 4798
3.106 8497
3.728 2196
4.349 5896
4.970 9595
5.5692 3295

Kilometers tostat-  Statute miles to
ute miles.

kilometers.

= 1.609 347
3.218 694
4,828 042
6.437 389
8.046 736
9.656 083

11.265 430
12,874 778
14.484 126

D00 ~TC T OB
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Table of corrections to longitude for difference in arc and sine.

if- . s vy

log s (—) -fleorgcgce. log AA (+) | log s (—) fltg‘gcgé; log AA (+) | .log s (=) fleci‘%l(li(llfl. log AA (+)
3.876  0.000 0001  2.385 4.871  0.000 0098  3.380 5.172  0.000 0392  3.681
4.026 02 2.535 4.882 103 3.391 5.178 402 3.687

.o4.114 03  2.623 4.892 108  3.401 5.183 412 8.692
4,177 04  2.686 4.903 114 3.412 5.188 422 3.697
4.225 056 2.734 . 4.913 119 3.422 5.193 433 3.702
4.265 06 2.774 4,922 124 3.431 5.199 443 3.708
4.298 07  2.807 4,932 130  3.441 5.204 453  3.713
4,327 08  2.836 4.941 136 3.450 5.209 464 3,718

- 4.853 09 2.862 4.950 142 3.459 H.214 ' 474  3.723
4.376 10 2.88 4. 959 147  38.468 5.219 486  3.728
4,396 11 2.905 4.968 153 8,477 5.223 497 3.732
4.415 12 2.924 4.976 160  3.485 b.228 508  3.737
4,433 13 2,942 4.985 166  3.494 5.233 519 3.742
4.449 14 2.958 4.993 172 3.502 5.238 530  3.747
4.464 15 2,973 5.002 179  3.611 5,242 541  3.751
4.478 16 2.987 5.010 186  3.519 5,247 953  3.756
4.491 17 3.000 5.017 192 3.526 5.251 5656  3.760
4,503 18 3.012 5.025 199 3.534 5. 256 577  3.765
4.526 20 3.035 5.033 206 3.542 5.260 538  3.769
4,548 23 3.057 5.040 213 3.549 5,265 600 3.774
4,570 256 3.079 5.047 221 3.556 5.269 613 3.778
4,591 27 3.100 5.064 228  3.563 5.273 625 3.782
4,612 30 38.121 5.062 236 8.571 5.278 637  3.787
4.631 33 3.140 5.068 243 8.677 5.282 650  3.791
4.649 36 3.158 5.075 251  3.584 5.286 663  3.795
4.667 39 3,176 5.082 259  3.591 5.290 674  3.799
4. 684 42 3.193 5.088 267  3.597 5.294 687  3.803
4.701 45  3.210 5.095 275 3.604 5.299 702 3.808
4.716 48  3.225 5.102 © o284 3.611 5.303 716 3.812
4.732 52  3.241 5.108 202  3.617 5. 307 729  3.816
4.746 56 3.255 5.114 300  3.623 5.311 743 3.820
4. 761 59  3.270 5.120 309  3.629 5.315 757  3.824
4.774 63 3,283 5.126 318 3.635 5.319 71 3.828
4.788 67  3.297 5.132 327  38.641 5.323 785  3.832
4,801 71 3.310 5.138 336  3.647 5.327 800  3.836
4.813 75 38.822 5.144 345 3.663 5. 331 8§14  3.840
4.825 80 3.334 5.150 354 8.659 5.335 829  3.844
4.834 84  3.343 5. 156 364  3.665 5.339 . 845 3.848
4.849 89  3.358 5.161 373 3.670 5.343 861  3.852
4. 860 94 3.369 - 5.167 383  3.676 5,347 877  3.856

INVERSE SOLUTION.

Havine Larirupes axp Loserrupes or Two Pornes 1o CoMPUTE AZIMUTHS AND
] DisTANCES.

‘The following example shows the method of performing the opera-
tion. The northernmost point should be used as the initial position,
then all signs for (I), (II), and (LII) are +, and for (IV) —. The
value of 4A may be either 4 or —, but this sign need only be used
in determining in which quadrant the azimuth angle « falls, i. e., the
sign of tan « (12). An inspection of a rough plat of the positions
will also determine this. The correction to 4\ is found from a

distance scaled off from the plat, and need not be very close. In
" (8) the term_ (I+1I)* is the square of the difference of latitude 4 @ in
seconds. Since (IV) is always small, log (I) in (8) may be taken as
\0@ of A from (1). 1f cos @ is smaller than sin a, find s from
log s cos « in (11). As a check on the work compute the second
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position, using distance and azimuth found as above. The order of
solution is shown by figures in parentheses. The cosines of latitudes
are proportional to the intercepted parallels.

Latitude = @ = 38° 23’ 27" .00 Given.
@' =37 45 09 .30 Given.

Agp = 38 17 .70
) =2297" .70 (1)
log A ¢ = 3.3612933

log C = 1.30360

log 83 sin%a = 8.75770
1 II .

€ W -3

log D = 2.3812
log (I 4 11)2 = 6.7226

log (III) 9.1038 (8)
’ I =07.13
log E = 6.0711
.0g S?sin%a = 8.7577
log I = 3.3613

log IV = 8.1901 (9)
IV = =7 02
(II) = + 115"
(1) = + 0.13
IV=— .02

Sum = + 1.26” (10)
A g = 2297.70

(I) = 2296.44

Longitude = A = 104° 32/ 48 .20 Given
A =104 49 05 .50 Given

AA = 167177 .30 +
= 977" .30 + (2)
log A A = 2.9900279
. -log A A correction = + 16
log $ (sealed distance) correction = — 99
(apply with opposite sign) — 83 (3)
log A A" = 2.9900362 (4)
log A* = 8.5091750 (5)
Sec o’ = 0.1020092
8.6111842 (+)
log & A7 = 29900362 (+)
log S sin a = 4.3788520 (+) (6)
log S ¢os a = 4.8500742 (+) (11)

sin o

= tan a = 9.5287778 (12)
CoS a .
log (I) = 3.3610475
log (B) = 8.5109733

log § €oS a = 4.8500742 (11)
Azimuth = a = 18° 40’ 10” .8 (13)

log S sin a = 4.3788520

log sin  a = 9.5053013

log Qistance = log § = 4.8735507 (14)
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) [BULL. 214.
TaBre 21.—Log m, for use in computing spherical excess.
[Computed for the Clarke spheroid of 1866.]
Lat. . Logm. Lat. | Log m. Lat. Logm.
o' ) ) ’ . o ’
0 00 1. 40695 25 00 1. 40590 50 00 1.40349
0 30 1. 40695 25 30 1.40586 || 50 30 1. 40344
1 00 1. 40695 26 00 1.40682 (I 51 00 1. 40339
1 30 | 1.40694 26 30 1.40578 || 51 -30 1. 40334
2 00 1. 40694 27 00 1. 40573 52 00 1. 40329
2 30 1. 40694 27 30 1. 40569 52 30 1. 40324
3 00 1. 40693 28 00 -1, 40565 53 00 1.40319
3 30 1. 40693 28 30 1. 40560 53 30 1.40314
4 00 1. 40692 29 00 1. 40556 54 00 1. 40309
4 30 1. 40691 29 30 1. 40552 54 30 1. 40304
5 00 1.40690 | 30 00 1. 40548 55 00 1. 40299
5 30 1. 40689 30 30 1. 40544 55 30 | 1.40295
6 00 1. 40688 31 00 1. 40539 56 00 1. 40290
6 30 1. 40687 31 30 1. 40534 56 30 1. 40285
7 00 1. 40686 32 00 1. 40530 57 00 1. 40280
7 30 | 1.40685 [-32 30 1.40525 || 57 30 1.40276
8 00 1. 40683 33 00 . 1.40520 58 00 1.40271
8 30 1. 40682 33 30 1.40516 58 30 1. 40266
9 00 1. 40680 34 00 1.40611 59 00 1. 40262
9 30 1. 40679 34 30 1. 40506 59 30 1. 4Q257
“10 00 1.40677--| 35 00 1. 40501 60 00 1. 40253
10 30 1.40675 35 30 | .71.40496 | 60 30 1. 40249
11 00 1.40673 36 00 1.40491 61 00 1.40244
11 30 1. 40671 36 30 1.40486 61 30 1. 40240
12 00 1. 40669 37 00 1. 40482 62 00 1. 40235
12 30 1. 40667 - 37 .30 1.40477 62 30 1. 40231
13 00 1. 40665 38 00 1. 40472 63 00 1. 40227
13 30 1. 40663 38 30 1. 40467 63 30 1. 40223
14 00. -1. 40660 39 00 1. 40462 64 00 1.40219
14 30 1. 40658 39 30 1.40457 64 30 1. 40215
15 00 1. 40655 40 00 1.40452 65 00 | 1.40210
15 30 1.40653 40 30 1. 40446 65 30 1.40207
16 00 1. 40650 41 00 1. 40441 66 00 1. 40203
16 30 1. 40647 41 30 | 1.40436 66 30 1. 40199
17 00 1. 40644 42 00 1. 40431 67 00 1. 40195
17 30 1. 40642 42 30 1.40426 7 30 1.40192
18 - 00 1. 40639 43 00 1.40421 68 00 1.40188
18 30 1. 40636 43 30 1.40416 68 30 1. 40185
19 00 1. 40632 4 00 1.40411 69 . 00 1.40181
19 30 1. 40629 44 30 1. 40406 69 30 1.40178
20 00 1. 40626 45 00 1. 40400 70 00 1.40174
20 30 1. 40623 45 30 1.40395 | 70 30 1.40171
21 00 1.40619 46 00 1. 40390 71 00 1. 40168
21 30 1. 40616 46 30 1. 40385 71 30 . 1. 40164
22 00. 1. 40612 47 00 1. 40380 72 00 1. 40161
22 30 | 1.40608 | 47 30.| 1.40375
23 00 1. 40605 48 00 1. 40369
23 30 1. 40601 48 30 1. 40364
24 00 1.40597 - || 49 00 1. 40359
24 30 1.40594 .|| 49 30 1. 40354
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APPROXIMATE SPHERICAL EXCESS.

This may be obtained by dividing the area of the triangle in square
miles by 75.5. '

TABLE 22.— Mean refraction. -

58 g3 B gg 5% .
22| Refaction. | 52 |Refraction. | 52 | Refraction.| 52 | Refraction. | 58| Refrue-
&E g}ﬁ &: gﬁ ; &: tion.
<Q <€ <d 4’:’. ‘153 c
o 7 ! n o 7/ ’ " o 7 ’ " o 7 7 " =] n "
00| 34541) » | 70/719.7 |7 1140/347.4|71280|148.2| " |42 |64.0]05
101 3249.21) ' 1017105 | 20| 3421 7| 20| T46.7| | 43 161.8 |5
20| 30523 1] 2017 17100 401337.0\%| 4011453 |1 E\59.7 |
301 29 3.5 1008 301653.3 so| 1850|3321 955014381 %] 45 57.Z 2.0
401 27327 "pg| 201645110150 3 2ra | 4|20 Taza | 14461557
19 A 2 173]160|318.6(°1300(139.7 ] -
102 67,1 1062237 55515 00 LT us| 9 | 502 hy
20| 2155.6| | 20(615.2|" 210240 7 113[50 |48.4 | -
301 20 50.9 64.7 30(6 84|68 40 (3 10.5 29 401 37.1 Lsl=r | 17
40| 19 51:9 59.0 406 1:8 6611703 6.64» 3.7 310 135.8 1.3 gé ig'; 1.6
50| 1858.0 | P91 50|555.4 |64f 20|38 2.9 1790 1345 1 53 | 435 1.6
20| 18 8.6 Y4 90[549.3|5![L40]259.3 | 401133.3) " [ lmre v
017 23.0| S 105433 40| 180 | 255.8 | 1320|1821 |11 55 | 40.4 | 15
o] 423 — e 8.7 5 3315 12 115
20| 16 40.7 20 | 5 37.6 201252.5 14,1 20113091 156 (389
30| 16 0.9 38| 30|532.0(56] 40|249.3 3'2 4011 29.8 1'1 57 (375 | 14
40| 1523.4| 301 401526555179 0| 246.1 |, 1330 | T28.7| " | 58 | 36,1 | M
0| 1447.8) ) 5015218 1090|2481, | 20| 127.6 | | 59 | 34.7 |14
30 TaT48) 11005162 > 40| 240.2 ) 401126.5) 50| Fag | 1
10| 13437 7108112 >01900| 2373 | 340 125.4 | |G 320 |2
20| 1815.0| ool 2015 6.4 10750 (2845 | 20| Toa3 || 62| 307 |12
30| 12 48.3 246 3015 1.7 4‘5 402 31.9 2‘6 _‘io_ 193.3 1-0.£3_ 29.4 |13
- 401 1223.7) o0 40145721 o1 012993 | 26 350 [T 228 | O 6a izs g |12
50 12 0.7 5014 52.8 | 50| 2268 2.5 20 1213 10165 | 969 | 13
40| 11389 231104485 |4® e 28| 4 3110] 66 | 557 |12
0| TT183| 20 To e aas | o | 2223 2011 208 1067 | 515 12
20| 10586 | 27| 20|440.2|41| 22012219 1360111931, G f 80| 250 11
30 10 396 19.0 30| 4 36.3 3.9 20 219.6 2.9 201118.3 0.9] 69 3. 1.1
20| 10212 | 184] d0|432.4(39| 401217.4 /70 40|117.4 | )L 222,
501 10 3.3| 0| 50|4287|37|280 275.2|22|370 (7765 0'9.7_°£S_1,1
F0| 9465 1202 %.0| 27| 202130520 (T8 | 1L |20
‘To' 9 30.9 15.6 10 | 421.4 3.6 4012109~ 4011 14.7 | 18.8 1.1
21 49 i34 5ol 20]= el 09| 73 |17.7 1
20| 916.0 141 20| 4 18.0 84 2402 8.9 19 380(113.8 ool 7 165 11
30(. 9 191 74 30(41461 02012 7.0|  [T20(T129] " f 75 1L (12
40| 8484 131 4014113133} 4002 51|10 40]112.0|M 75 |12 |10
_50| 8356 ﬁ; 50 |4 81|3%2fo5g2 3.2 590|112 3377——]3—4—11
60 8233 11‘7 13014 4.9 2? 2012 1.4 ii 90 |1 10.3 0.8 78 {123 11
10" 8116| |7 10|4 18|30 - 401159.6 3| 40|1 95| 79 | 177y |12
201 8 031 ] 20|35881 12601578 f400|T 87 1780 |77 -0
801 74951 oo| 30[835591 0120 T56.1 .| 20| T 7.9 BT |5t
40| 739.2| 1931 40|353.0 % 17 0.8 9.1 110
50| 7202| 109| 5003502 28] A0 Lot 4011 711182 81,
7o 719.7| *o|Tao[3ama|2e[ 20| 028 (|01 681, |86 41l
‘ ) 20 151.2 [ 201 55 19| 00"
40 (149.7|7%) 40)1 470
980|148.2|-*[42 0|1 0"
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TaBLE 23.— Corrections for curvature and refraction, in feet=0.574 (distance, miles)?.

[Difference in feet between the apparent-zmd true level at distances varying from 1 to 66 miles.]

Difference in feet for— Diﬁérence in feet for—
ngltﬂg’?-e’ Curva(ture Di’itﬁgsc-e‘ Curvature
Curvature. Rﬁgg.c' and Curvature. Rgg?.c and
refraction. refraction.

1 0.7 0.1 0.6 34 771.3 108.0 663. 3
2 2.7 | 0.4 2.3 35 817.4 114. 4 703.0

3 6.0 0.8 5.2 36 864. 8 121.1 743.7

4 10,7 L b! 9.2 37 "913.5 127.9 785.6
5 16.7 2.3 14.4 38 963.5 | 134.9 828.6

6 24.0 3.4 20.6 39 1,014.9 142.1 872.8

7 32.7 4.6 28.1 40 | 1,067.6 149.5 918.1

8 42 7. 6.0 » 36.7 41 1,121.7 157.0 964. 7

9 54.0 7.6 46. 4 42| 1,177.0 | 164.8 1,012, 2
10 66.7 9.3 57.4 43 1,233.7 172.7 1,061.0
11 80.7 11.3 69. 4 44 _ 1,291.8 180.8 ], ].].1. 0
12 96.1 | 13.4 89.7 4 [ 1,800,2 |189.2 |1,162.0
13 112.8 15.8 97.0 46 | 1,411.9 | 197.7 | 1,214.2
14 130.8 18.3 112.5 47 | 1,474.0 | 206.3 | 1,267.7
15 150.1 21.0 129.1 48 1,537.3 215 2 1,322.1
16. 170. 8 23.9 146.9 49 1,602.0 224. 3 1,377.7
17. 192, 8. 27.0 165. 8 50 | 1,668.1 233.5 1,434.6
18 216.2 30.3 185.9 51 | 1,735.5 | 243.0 | 1,492.5
19 240.9 | 33.7 207.2 52 | 1,804.2 | 252.6 1,551.6
20 -266. 9 37.4 229.5 53 1,874.3 | 262.4 1,611.9
21 294. 3 41.2 253.1 54 1,945.7 272. 4 1,673.3
22 322.9 45.2 217.7 556 12,018.4 | 282.6 |1,735.8
23 353.0 49.4 303.6 56 | 2,092.5 | 292.9 1,799.6
24 384.3 53. 8 .- 330.5 57 |2,167.9 | 303.5 | 1,864.4
25 417.0 58. 4 368.6 58 | 2,244.6 | 314.2 1,930. 4
26 451. 1. 63.1 388.0 59 |2,322.7 132522 | 1,997.5
27 486. 4 68.1 418.3 60 |2,402.1 | 336.3 | 2,065.8
28 523.1 73.2 449.9 61 2,482.8 347.6 | 2,135.2
29 561. 2 78.6 482.6 62 |2,664.9 | 359.1 2, 205. 8>
30 600.5 84.1 516. 4 63 | 2,648.3 | 370.8 | 2,277.5
31 641.2 89.8 551. 4 64 |2,733.0 | 382.6 | 2,350.4
32 683.3 95.7 587.6 65 2,819.1 394.7 | 2,424. 4
33 726.6 101. 7 624.9 66 | 2,906.5 | 406.9 2,499. 6
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TaBLE 24.—For obtaining differences of altitude for any minute up to 15 degrees. and for
any distance. .

[Prepared by Arthur P. Davis.]
- EXPLANATION OF TABLE.

The left-hand column is the minutes of the vertical angle, the
degrees being denoted by the large number at top of page. The bold-
face figures at top of column is the distance in miles. Numbers in the
body of the table denote the difference of elevation corresponding to
the angle on the left and the distance at top. The correction for
curvature, refraction, and height of instrument is always plus; it there-
fore increases the difference of level for angles of elevation, and is
subtracted from the difference of level for angles of depression.

Laamnple.—Required the difference of altitude corresponding to a
vertical angle of 4+ 9° 18" at a distance of 3.628 miles. On page 253
the tabular number corresponding to 9° 18" and—

Feet.
A distance of 3 milegis ....... e e e ieeeiieiaeeceeaaaas 2,594
For a distance of 6 miles is 5,188—for 0.6 is therefore ....... . ... .. ....... 519
For a distance of 2 miles is 1,729—for 0.02 is therefore ...... . ... .. ....... 17
For a distance of 8 miles ig 6,917—for 0.008 is therefore ... ... ...ccoo...... 7
Correction for curvature, refraction, and height of instrument for 3. 6 milesis . 12

Total difference of altitude .. ... eeecmmeeeeecaeaaaan . + 3,149
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TABLE 2¢.—IFor obtainingj differences of altitude for any minute, etc.—Continued.

0°
: Corrections for curva-
1 2 3 4 5 6 7 8 9 ture, refraction, and
: height of instrument.a
, .
1 L5 3.1 5 6 8 9 11 12 14 |Miles.| Feet. | Miles.| Feel.
2 3.1 6.1 9 12 15 18 22 26 281 1.6 6 |10.2 64
3 4.6 9.2 14 18 23 28 32 37 41| 2.1 7110.3 65
4 6.1 12.3 18 25 31 37 43 49 55| 2.5 8110.4 67
5 7.7 15.4 23 31 38 46 5 61 69 2.8 9(10.5 68
6 9.2 | 18.4 28 37 46 55 | 65 74 83| 3.1( 10]|10.6 69
7 10.8 | 21.5 32 43 54 65 75 86 97 | 3.4 11 10.7 70
8 12.3 | 24.6 37 49 61 74 86 98 111 | 3.6 121 10.8 71
9 13.8 1 27.6(, 41 55 69 83 97 111 124 | 3.8 13 | 10.9 73
10 15.4 ) 30.7 46 61 77 92 108 123 138 4.1 14 | 11.0 4
11 16.9 | 33.8 51 68 84 101 118 135 152 | 4.3 15 | 11.1 75
12 18.4 | 36.9 55 74 92 111 129 147 166 | 4.5 16 { 11.2 77
13 20.0 | 39.9 60 80 100 120 140 160 180} 4.7 17 | 11.3 78
14 21.5 | 43.0 65 86 108 129 151 172 194 [ 4.8 18 | 11.4 79
15 23.0 1 46.1 69 92 115-| 138 161 184 207 |- 5.0 19 [ 11.5 80
16 4.6 49.1 7 98 123 147 172 197 221 | 5.2 20 | 11.6 82
17 26.1| 52.2 78 104 131 167 183 209 235 | 5.4 21 {117 83
18 27.6 | 56.3 83 111 138 166 194 221 249 | B.b 22 1 11.8 84
19 29.2 | 68.4 88 117 146 175 204 233 263 | 5.7 23 | 11.9 86
20 30.7 | 61.4 92 123 154 184 215 246 276 | 5.8 24 112.0 87
21 32.3 | 64.5 97 129 161 194 226 258 290 | 6.0 25 | 12.1 89
22 33.8| 67.6 101 135 169 203 237 270 304 | 6.1 26 | 12.2 90
23 35.3 | 70.7 106 141 177 212 247 283 318 | 6.3 27 | 12.3 91
241 . 36.9| 73.7 111 147 184 221 258 295 332 | 6.4 28 | 12.4 a3
25 38.4| 76.8 115 154 192 230 269 307 346 | 6.5 29 | 12.5 94
26 39.9 | 79.9 120 160 200 240 280 319 359 | 6.7 30 | 12.6 96
27 41.5 | 82.9 124 166 207 249 290 332 373 | 6.8 314 12.7 97
28 43.0 | 86.0 129 172 215 258 301 344 387 | 6.9 32| 12.8 99
29 44.5 | 89.1 134 178 223 267 312 356 41| 7.0 33 (12,9 100
30 46.1 | 92.2 138 184 230 276 323 369 415 | 7.2 34 |13.0 102
31 47.6 | 956.2 143 190 238 286 3337 381 429 | 7.3 35113.1| 103
32 49.2 | 98.3 147 197 246 295 344 393 442 | 7.4 36 | 13.2 | 105
33 50.7 | 101.4 152 203 253 304 355 4056 456 | 7.5 37 13.3| 106
34 52.2 | 104.4 157 209 261 313 366 418 470 7.6 38 (13.4| 108
35 53.8 | 107.5 161 215 269 323 376 430 484 | 7.8 39135 109
36 55.3 | 110.6 166 221 276 332 387 442 498 [ 7.9 40 | 13.6 | 111
37 56.8 | 113.7 170 227 284 341 398 456 512 [ 8.0 41 113.7 [ 112
38 68.4 | 116.7 175 233 292 350 409 467 525 81,0 42113.8 114
39 59.9 | 119.8 | -180 240 | . 300 359 419 479 539 | 8.2 43 113.9 | 115
40 61.4 | 122.9 184 246 307 369 430 492 563 « 8.3 44 { 14.0} 117
41 63.0 | 125.9 189 252 315 378 441 504 567 | 8.4 45| 141 119
42 64.5 | 129.0 194.| 258 323 387 452 516 58l 8.5 46 | 14.2 | 120
43 66.0 | 132.1 198 264 330 396 462 | - 528 594 | 8.6 47 [ 14.3 | 122
44 67.6 | 135.2 203 270 338 405 473 541 G608 | 8.7 48 [ 14.4 | 124
45 69.1 | 138.2 207 276 346 415 484 653 622 | 8.8 491 14.5 | 125
46 70.6 | 141.3 212 283 353 424 495 565 636 | 8.9 50 | 14.6 [ 127
47 72.2 | 144.4 217 289 361 433 505 578 650 1 9.0 5L | 14.7 | 129
48 73.7 | 147.5 221 295 369 442 516 590 6641 9.1 52 [ 14.8 | 130
49 75.3 | 150.5 226 301 376 452 527 602 677 | 9.2 53 114.9 | 132
50 76.8 | 1563.6 230 307 384 461 538 614 691 | 9.3 54 115.0 | 134
51 78.3 [ 156.7 235 313 392 470 548 627 705 | 9.4 55| 16.1{ 13
52 79.9 | 159.7 240 319 399 479 569 639 719 | 9.5 56 | 15.2 | 137
53 81.4 | 162.8 244 326 407 488 570 651 733 1. 9.6 58 [156.3 | 139
54 82.9 | 165.9 249 332 415 498 581 664 7471 9.7 59 [15.4 | 141
. 55 84.5 | 169.0 253 338 422 507 591 676 760 | 9.8 60 | 15.5 | 142
56 86.0 | 172.0 258 344 430 516 602 688 714 9.9 6L [ 15.6 | 144
57 87.5 | 175.1 263 350 438 | 526 613 700 788 | 10.0 62 [ 15,7 | 146
58 89.1 | 178.2 267 | 356 445 535 624 713 802 | 10.1 63 [15.8 | 148
59 90.6 | 181.3 272 363 453 644’ 634 725 | # 816 : 15.9 | 150
. 16.0 | 151
60 92.2 | 184.3 276 369 461 563 645 737 829

aFor all distances under 1.6 miles the correction may be taken as +5 feet. Height of instrument

is assumed 4.5 feet.
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TaBLE 24.— For obtaining differences of altitude for any minute, etc.—Continued.

10

: Corrections for curva-

1 2 3 4 b 6 0 8 9 ture, refraction, and

heightof instrument.ce

! .
0 276 369 461 553 645 737 829 {Miles.| Feet. | Miles.| Feel.
1 281 3756 468 562 656 750 843 | 16,1t 153 | 22.1| 28
2 286 381 476 571 667 762 867 1 16.2 | 155 ) 22.2 | 287
3 290 387 484 581 677 774 871 116.3 | 157 | 22,3 | 290
4 205 393 492 590 688 786 885 | 16.4 | 159 | 22.4 | 293
5 300 399 499 599 699 799 | . 899 |16.6| 161 | 22.5 | "295
6 304 406 507 608 710 811 912 [ 16.6 | 163 | 22.6 | 298
7 309 412 5156 618 720 823 926 | 16.7 | 165 | 22.7 | - 300
8 318 418 522 627 731 836 940 | 16.8 | 167 | 22.8 | " 303
9 318 424 530 636 742 848 954 [ 16.9 | 168 [ 22.9 | 306
10 323 430 538 645 753 860 968 | 17.0 | 170 { 23.0 | 308
11 327 436 545 654 763 873 982 117.1 ] 172{ 23.1} 311
12 332 442 553 664 774 885 995 | 17.2 1 174 | 23.2 | 313
13 336 449 561 673 785 897 11,009 (17.3 | 176 | 23.3 | 31b
14 341 455 h68 682 796 | 909 |1 17.4 | 1781 23.4| 319
15 346 461 576 691 806 922 11,037 | 17.5 | 180 | 23.5 | 321
16 350 467 584 700 817 934 11,051 | 17.6 | 182 ) 23.6 | 324
17 355 473 591 710 828 946 | 1,065 | 17.7 | 184 | 23.7 | " 327
18 359 479 599 719 839 959 | 1, 17.8| 186 | 23.8 | 330
19 364 485 607 728 849 971 {1,092 [ 17.9 | 188 ] 23.9 | 332
20 369 492 614 737 860 983 | 1,106 | 18.0 | 190 | 24.0 | 335

21 373 498 622 747 871 995 (1,120 [ 18.1 | 193 | 24.1

22 378 504 630 756 882 1,008 | 1,134 | 18.2 | 195 | 24.2 1
23 383 510 638 765 893 | 1,020 | 1,148 | 18.3 | 197 | 24.3 |~ 343
24 387 516 645 774 903 | 1,082 | 1,161 [ 18.4 | 199 | 24.4 | 346
25 392 522 653 783 914 [ 1,045 | 1,175 1 18,5 | 201 | 24.5°| 349
26 396 528 661 793 925 1,067 | 1,189 [ 18.6 | 203 | 24.6 | 352
27 401 535 668 802 936 | 1,069 | 1,203 | 18.7 | 205 | 24.7 ] 355
28 406 541 676 811 946 1 1,082 | 1,217 | 18,8 | 207°| 24.8 | 358
20 410 547 820 957 | 1,094 | 1,231 [ 18.9| 210 ] 24.9| 360
30 415 553 691 830 968 | 1,106 { 1,244 | 19.0 | 212 25.0 | 363
31 419 659 699 839 979 | 1,118 [ 1,258 | 19.1 214 | 26.1 366
32 424 566 707 848 989 | 1,131 | 1,272 [ 19.2 | 216 | 26.2 | 369
33 429 571 714 857 | 1,000 | 1,143 [ 1,286 | 19.3 | 218 | 26.3 | 372
34 433 6578 722 866 | 1,011 | 1,165 | 1,300 | 19.4 | 221 | 25.4-| . 376
35 438 584 730 876 11,022 | 1,168 | 1,314 | 19.5 | 2283 | 26.5 | 378
36 442 590 737 885 11,032 | 1,180 | 1,327 | 19.6 | 225 | 25.6 [ 381
37 447 596 745 894 [ 1,043 [ 1,192 | 1,341 [ 19.7 | 227 | 25.7 | 384
38 452 G02 753 903 | 1,054 | 1,204 | 1,355 | 19.8 | 230 | 25.8 | 487
39 456 608 760 913 [ 1,065 | 1,217 1 1,369 | 19.9 | 232 | 25.9 | 390
40 461 615 768 922 11,075 | 1,229 | 1,383 [ 20.0 | 234 | 26.0 | 393
41 466 6521 776 931 [ 1,086 | 1,241 | 1,397 | 20.1 | 236 | 26.2 | 399
42 470 427 784 940 | 1,097 | 1,254 | 1,410 | 20.2 | 239 | 26.4 | 405
43 475 633 791 049 | 1,108 | 1,266 | 1,424 [ 20.3 | 241 | 26.6 | 411
44 479 (39 799 959 | 1,118 | 1,278 | 1,438 1 20.4 | 2431 26.8 | 417
46 484 (45 807 968 [ 1,129 | 1,291 | 1,452 | 20.5 | 246 | 27.0 | 423
46 489 . 651 814 977 |1 1,140 | 1,803 | 1,466 | 20.6 | 248 | 27.2 | 429
47 493 (58 822 986 | 1,151 | 1,315 | 1,480 | 20.7 | 250 | 27.4 | 435
48 498 (64 830 996 | 1,162 | 1,327 | 1,493 | 20.8 | 253 | 27.6 |. 442
49 502 670 837 11,005 | 1,172 | 1,340 | 1,5(7 | 20.9 | 255 | 27.8 | 448
50 507 676 845 | 1,014 | 1,183 | 1,852 | 1,521 | 21,0 | 258 | 28.0 | 455
51 512 682 853 | 1,023 | 1,194 { 1,364 | 1,585 | 21.1 | 260 | 28.2 | 461
52 b16 {° 688 860 | 1,032 | 1,205 | 1,377 | 1,549 | 21.2 | 262 | 28.4 | 467
63 521 694 868 | 1,042 [ 1,215 | 1,38 | 1,563 | 21.3 | 265 | 28.6 | 474
54 526 701 876 | 1,051 | 1,226 | 1,401 | 1,576 | 21.4 | 267 [ 28.8 | 480
55 530 707 883 | 1,060 | 1,237 | 1,414 | 1,590 | 2L.5 | 270 | 29.0 | 487
56 535 | 713.0 BOL | 1,069 | 1,248 | 1,426 | 1,604 | 21.6 | 272 { 20.2 | 494
57 539 719 899 | 1,079 | 1,258 | 1,438 | 1,618 | 21.7 | 275 29.4 | 501
68 544 725 907 | 1,088 | 1,269 | 1,450 | 1,632 [ 21.8 | 277 | 29.6 | 507
59 549 731 914 | 1,097 | 1,280 | 1,465 | 1,643 | 21.9 | 280 | 29.8 | 514
60 | 184.4 | 368.8 553 738 922 (1,106 | 1,291 | 1,475 | 1,659 | 22.0 | 282§ 80.0 | 521

aFor all distances under 1.6 miles the correction may be taken as +5 feet. Height of instrument
is nssumed 4.5 feet.
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TABLE 24.— For oblaining differences of allitude for any minute, etc.—Continued.

20
Corrections for curva-
1. 2 3 4 5 6 7 8 9 ture, refraction, and
helghtofmstrument a
!
0| 184.4 | 368.8 563 /38 922 | 1,106 } 1,291 | 1,475 | 1,659
1| 185.9 | 37L.8 558 744 930 | 1,116 | 1,301 | 1,487 | 1,673 |MMiles.| Fect. |Miles.| Feet. |

2| 187.5 | 374.9 562 750 937 | 1,125 | 1,312 1 1,500 | 1,687 | 1.6 6 | 10.2 64
3| 189.0 [ 378.0 567 756 945 | 1,134 | 1,323 | 1,512 | 1,701 | 2.1 7110.3 65
4| 190.5 | 381.1 572 762 953 | 1,143 | 1,334 | 1,524 | 1,715 | 2.5 8110.4 67
5| 192.1 384.1 576 768 960 | 1,152 | 1,344 | 1,537 | 1,729 | 2.8 9110.5 68
6| 193.6 | 387.2 581 774 968 | 1,162 | 1,305 | 1,549 | 1,742 | 3.1 10 | 10.6 69
71 195.1 | 390.3 586 781 976 | 1,171 | 1,366 | 1,561 | 1,756 | 3.4 11 ]10.7 70
81 196.7 | 393.4 590 787 983 [ 1,180 | 1,377 | 1,573 | 1,770 | 3.0 12 | 10.8 71
9| 198.2 | 396.4 595 793 991 | 1,189 | 1,388 | 1,586 | 1,784 | 3.8 13 1 10.9 73
10 | 199.8 | 399.5 599 799 999 (1,199 | 1,398 | 1,598 | 1,798 | 4.1 14 | 11.0 74
11| 201.3 | 402.6 604 805 [ 1,006 | 1,208 | 1,409 1,610 | 1,812 | 4.3 15 | 11.1 75
12| 202.8 | 405.7 609 811 | 1,014 | 1,217 | 1,420 | 1,623 | 1,826 | 4.5 16 | 1.2 77
13 | 204.4 | 408.8 613 818 | 1,022 11,226 | 1,431 | 1,635 | 1,839 | 4.7 17 | 1.3 78
14| 205.9 | 411.8 618 824 | 1,030 | 1,235 | 1,441 | 1,647 | 1,853 | 4.8 18 | 11.4 79
15| 207.5 | 414.9 622 830 ) 1,037 | 1,245 | 1,452 | 1,660 | 1,867 } 5.0 19 | 11.5 S0
16 | 209.0 | 418.0 627 836 | 1,045 | 1,254 | 1,463 | 1,672 | 1,881 | 5.2 20 | 11.6 82
17 | 210.5'} 421.1 632 842 | 1,053 1 1,268 | 1,474 | 1,684 1 1,895 ] 5.4 21 | 11.% 83
18| 212.1 | 424.1 636 848 | 1,060 [ 1,272 | 1,484 | 1,697 | 1,909 | 5.5 22 111.8 84
19| 213.6 | 427.2 641 854 | 1,068 | 1,282 { 1,495 { 1,709 1 932 | 5.7 23 | 119 86
20 1 215.1 | 430.3 645 861 | 1,076 | 1,291 | 1,506 | 1,721 | 1,936 { 5.8 24 112.0 87
211 216.7 | 433.4 650 867 | 1,083 | 1,300 | 1,517 | 1,733 | 1,950 { 6.0 25 | 12,1 89
22| 218.2 | 436.4 655 873 11,091 [ 1,309 | 1,528 | 1,746 | 1,964 | 6.1 26 | 12.2 90
23| 219.8 | 439.5 659 879 11,099 | 1,319 | 1,538 | 1,758 | 1,978 | 6.3 27 112.3 91
24| 221.3 | 442.6 664 885 | 1,106 | 1,328 [ 1,649 1 1,770 { 1,992 | 6.4 28 [ 12.4 93
25 | 222.8 | 445.7 669 891 (1,114 [ 1,337 | 1,560 { 1,783 | 2,006 | 6.5 29 1 12.5 94
26 | 224.4 | 448.7 673 897 /1,122 | 1,346 | 1,571 | 1,795 | 2,019 | 6.7 30 | 12.6 96
27| 225.9 | 451.8 678 904 § 1,130 [ 1,355 | 1,581 | 1,807 | 2,033 | 6.8 31| 12.7 97
28 | 227.5 | 454.9 682 910 | 1,137 | 3,365 | 1,592 | 1,820 | 2,047 | 6.9 32 112.8 99
29 | 229.0 | 458.0 687 916 | 1,145 ) 1,374 | 1,603 1 832 ]2,061| 7.0 331129 100
30 { 230.5 | 461.1 692 922 11,153 | 1,383 | 1,614 | 1,844 | 2,076 | 7.2 34 | 13.0 | 102
31| 232,11 464.1 696 928 | 1,160 | 1,392 | 1,624 | 1,857 | 2,089 | 7.3 35| 13.1 | 103
32| 233.6 | 467.2 701 934 [ 1,168 | 1,402 | 1,635 1,869 | 2,102 | 7.4 36 {13.2| 105
33| 235.1 | 470.3 705 941 [ 1,176 | 1,411 | 1,646 | 1,881 | 2,116 | 7.5 37 [113.3 | 106
34| 236.7 | 473.4 711 947 | 1,183 | 1,420 | 1,657 { 1,893 | 2,130 | 7.6 38 | 13.4| 108
35| 238.2 | 476.4 715 953 | 1,191 | 1,429} 1,668 | 1,906 | 2,144 } 7.8 39 113.5 | 109
36 | 239.8 | 479.5 719 959 [ 1,199 | 1,439 1 1,678 | 1,918 | 2,158 } 7.9 40 113.6 | 111
37 | 241.3 | 482.6 724 965 | 1,207 | 1,448 | 1,689 [ 1,930 | 2,172 | 8.0 41 1 13.7 | 112
38 | 242.8 | 485.7 729 971 | 1,214 1 1,457 | 1,700 { 1,943 | 2,186 | 8.1 42 (13.8 | 114
39| 244.4 | 488.8 733 978 | 1,222 | 1,466 1 711 11,955 | 2,199 | 8.2 43 [ 13.9 | 115
40 | 245.9 | 491.8 738 984 | 1,230 | 1,476 | 1,721 | 1,967 | 2,213 | 8.3 44 [ 14.0| 117
41 | 247.5 | 494.9 742 990 | 1,237 | 1,485 1 732 (1,980 | 2,227 | 8.4 45| 14.1 | 119
42 [ 249.0 | 497.0 747 996 | 1,245 | 1,494 1, 743 11,992 | 2,241 | 8.5 46 1 14.2 | 120
43 1 250.5 | 501.1 752 11,002 | 1,253 | 1,503 | 1,754 | 2,004 2 25561 8.6 47 1 14.3 | 122
44 | 252.1 | 504.2 756 | 1,008 | 1,260 | 1,512 | 1,765.| 2,017 2 269 | 8.7 48 | 14.4 | 124
45 1 253.6 | H07.2 761 | 1,014 | 1,268 [ 1,522 | 1,775 | 2,029 2,283 3.8 49 [ 14.5 | 125
46 | 255.2 | 510.3 765 | 1,021 1,2/() 1,531 | 1,786 1 2,041 | 2,296 | 8.9 50 | 14.6 | 127
47 | 256.7 | 513.4 770 | 1,027 | 1,283 1 1,640 | 1,797 | 2,054 | 2,310 | 9.0 |. 5L ) 14.7 | 129
48 | 258.2 | 516.5 775 | 1,033 | 1,201 | 1,549 | 1,808 2 066 | 2,324 | 9.1 52 (14.8| 130
49 | 259.8 ) 519.5 779 11,039 | 1,299 1 1,559 | 1,818 2 078 12,338 ! 9.2 53 | 14.9| 132
50 | 261.3 | 522.6 784 | 1,045 | 1,307 | 1,568 | 1,829 | 2,091 | 2,352 | 9.3 54 115.0 ] 134
511 262.9 | 525.7 789 | 1,051 | 1,314 | 1,577 | 1,840 | 2,103 | 2,366 | 9.4 55 (156.1 | 135
521 264.4 | 528.8 793 11,068 | 1,322 | 1,586 | 1,851 | 2,115 | 2,380 | 9.5 56 1 15.2 | 137
63 | 2656.9 | 531.9 798 | 1,064 | 1,330 | 1,596 | 1,862 | 2,127 | 2,393 | 9.6 58 115.3] 139
54 | 267.5 | 534.9 802 1 1,070 | 1,337 | 1,605 | 1,872 | 2,140 | 2,407 |- 9.7 59 | 15.4 | 141
55 | 269.0 | 538.0 807 | 1,076 | 1,345 f 1,614 | 1,883 | 2,152 | 2,421 | 9.8 60 [ 15.5 | 142
66 | 270.6 | 541.1 812 11,082 | 1,353 | 1,623 | 1,894 | 2,164 | 2,435 | 9.9 61 | 15.6 ] 144
57 | 272.1 | 544.2 816 {1,088 | 1,360 | 1,633 | 1,905 | 2,177 | 2,449 | 10.0 52 1 15,7 | 146
58 | 273.6 | 547.3 821 11,095 | 1,368 [ 1,642 | 1,915 | 2,189 | 2,463 | 10.1 63| 16.8 | 148
59 | '275.2 | 550.3 826 | 1,101 | 1,376 | 1,651 | 1,926 | 2,201 | 2,477 15.9 | 150
. 16.0 | 151

60 | 276.7 | 553.4 830 | 1,107 | 1,384 | 1,660 | 1,937 | 2,214 | 2,490

. @For all distances under 1.6 miles the correction may be taken as +5 feet. Height of instrument
is assumed 4.5 feet.
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Tasre 24.—For oblaining differences of altitude for any minute, etc.—Continued.

30

Corrections for curva-

1 2 3 4 b 6 7 8 9. ture, refraction, and

- heightof instrument.a

’ '

0| 276.7 }553.4 830 | 1,107 | 1,384 | 1,660 | 1,937 | 2,214 | 2,490 | Miles.| Fect.
1| 278.3 | 566.5 835 ], 113 | 1,391 | 1,670 | 1,948 | 2,226 2, 504 | 10.1 63
2| 279.8 | 559.6 | 889 11,119 1,399 | 1,679 | 1,959 | 2,238 | 2,518 | 10.2 | 64
3| 281.3 | 562.7 | 844 [ 1,125 [ 1,407 | 1,688 | 1,969 | 2,251 | 2,532 [ 10.3 | 65
4| 282,91 565.7 849 | 1,131 | 1,414 | 1,697 | 1,980 | 2,263 | 2,546 | 10.4 67
5| 284.4 | 568.8 353 | 1,138 l 422 | 1,706 | 1,991 | 2,275 | 2,560 | 10.5 68
6] 286.0 | 6719 258 | 1,144 ,430 1,716 | 2,002 | 2,288 | 2,574 | 10.6 69
7| 287.5 | 575.0 862 | 1,150 | 1,437 | 1,725 | 2,012 | 2,300 | 2,587 | 10.7 70
8| 289.0 [ 578.1| 867 |1.156 | L4ds | 1,734 | 2,028 | 2,812 | 2,601 | 10.8 | 71
9| 290.6 | 58L.2 872 | 1,162 [ 1,453 | 1,743 | 2,034 | 2,325 | 2,615 | 10.9 73
10} 292.1 | 684.2 876 1 1,168 | 1,461 | 1,753 | 2,045 | 2,337 | 2,629 | 11.0 75
11| 293.7 | 687 3 881 1,]45 .|,468 1,762 | 2,056 | 2,349 | 2,643 | 11.2 77
12| 295.2 | 590.4 886 | 1,181 | 1,576 | 1,771 | 2,066 | 2,362 | 2,667 | 11.4 79
13§ 296.7 | H93.5 890 | 1,187 | 1,484 1 1,780 | 2,077 | 2,373 | 2,671 | 11.6 82
14 | 298.3 | 596.6 895 | 1,193 | 1,491 1 1,790 | 2,088 | 2,386 | 2,685 | 11.8 84
15 | 299.8 | 599.6 899 1,]99 1,499 | 1,799 ( 2,099 { 2,399 | 2,698 | 12.0 87
16 | 80L.4 | 602.7 904 [ 1,206 | 1,507 | 1,808 | 2,110 2,411. 2,712 | 12,2 90
17 1 302.9 | 605.8 909 | 1,212 | 1,515 | 1,817 | 2,120 | 2,423 ‘2 726 | 12.4 93
181 304.4 | 608.9 913 | 1,218 | 1,522 | 1,827 | 2,131 | 2,430 | 2,740 | 12.6 96
19| 306.0 ) 612.0 918 | 1,224 | 1,530 | 1,836 2 142 | 2,448 2 754 | 12.8 99
20 | 307.5 ! 615.0 923 11,230 | 1,538 | 1,845 | 2,153 102
21 309.1 | 618.1 927 | 1,236 | 1,545 | 1,854 z, 163 105
22| 310.6 | 62L.2 932 | 1,242 | 1,563 | 1,864 | 2,174 108
23| 312,11 624.3 936 | 1,249 | 1,561 | 1,873 | 2,185 111
24 | 3.7 ) 627.4 O41 | 1,265 | 1,568 | 1,882 | 2,196 114
95 | 315.2930.5 | 946 | 1,261 | 1,576 | 1,801 | 2,207 117
26 | 316.8 | 633.5 | 950 | 1,267 | 1,584 | 1,901 | 2,217 120
27| 3818.3 | (G36.6 956 | 1,273 1 1,592 | 1,910 | 2,228 124
28 | 319.9|639.7 { 960 [ 1,279 [ 1,599 [ 1,919 | 2,240 127
20 | 3214 | 642.7 | 964 | 1,286 [ 1,607 | 1,928 | 2,250 130
30| 322.9 | 645.9 969 1, 292 | 1,615 | 1,938 | 2,261 132
31 324.5 | 649.0 973 11,298 | 1,622 | 1,947 | 2,271 137
32| 3826.0 | 652.0 978 1 304 | 1,630 | 1,956 | 2,282 141
33| 827.6 | 685.1 983 ]., 310 1 1,638 | 1,965 | 2,293 144
341 820.1 1 658.2 987 | 1,316 | 1,646 | 1,975 2,304 148
351 330.6 | 661.3 992 | 1,323 ], 653 | 1,984 | 2,815 151
36| 332.2 | 664.4 | 997 {1,329 [ 1,661 | 1,993 { 2,325 153
37| 333.7 | 667.5 (1,001 | 1,335 | 1,669 2,002 | 2,336 159
38 1 335.3670.5 | 1,006 | 1,341 | 1,676 | 2,012 | 2,347 163
39 | 336.8 | 673.6 | 1,010 | 1,347 ,684 | 2,021 | 2,358 167
40 | 338.4 | 676.7 | 1,015 | 1,353 | 1,692 | 2,030 | 2,369 170
41| 339.9 | 679.8 [ 1,020 | 3,360 | 1,700 | 2,039 | 2,379 174
42 | 341.4 1 682,911,024 | 1,366 | 1,707 ) 2,049 | 2,390 178
43 | 343.0 1 686.0 | 1,029 | 1,372 | 1,715 | 2,058 | 2,401 182
44 | 344.5 | 689.1 { 1,034 | 1,378 ( 1,723 | 2,067 | 2,412 186
45 [ 346, ] 692,11 1,038 i 1,384 | 1,730 | 2,076 | 2,422 190
46 | 347.6 | 695.2 [ 1,043 | 1,390 1, 738 | 2,086 | 2,433 195
47 | 349.2 1 698.3 | 1,047 | 1,397 | 1,746 | 2,095 | 2,444 199
48 | 850.7 | 701.4 | 1,062 { 1,403 I, 753 | 2,104 | 2,455 203
49 | 352,2 | 704.5 | 1,057 | 1,409 | 1,761 | 2,113 | 2,466 207
50 | 353.8 | 707.6 | 1,061 [ 1,415 | 1,769 | 2,123 | 2,476 212
51| 365.3 | 710.7 | 1,066 | 1,421 [ 1,777 | 2,132 | 2,487 216
62 1 356.9)713.7 11,071 | 1,427 ) 1,784 | 2,141 | 2,498 , 221
53 | 368.4 | 716.8 | 1,075 | 1,434 | 1,792 | 2,150 | 2,509 | 2,867 | 3,226 19 G| 226
54| 360.0 | 719.9 | 1,080 | 1,440 | 1,800 | 2,160 | 2,520 | 2,880 | 3,240 | 19.8 | 230
55 | 361.5 | 723.0 | 1,085 | 1,446 | 1,807 | 2,169 | 2,530 | 2,892 | 3,253 | 20.0 . 234
56 | 363.0 ] 726.1 11,080 | 1,452 | 1,815 | 2,178 | 2,541 | 2,904 | 8,267 | 21.0 | 258
57 | 864.6 | 729.2 1,094 | 1,458 { 1,828 | 2,188 | 2,552 ( 2,917 { 3,281 | 22.0 | 282
58 | 866.1 | 732.8 | 1,098 1,465 | 1,831 | 2,197 | 2,663 | 2,929 | 3,295 | 23.0 | 308
59 | 367.7 | 735.3 l 103 | 1,471 1 1,838 | 2,206 | 2,674 | 2,941 | 3,309 | 24.0 | 335
GO | 369.2 ) 738.4 | 1,108 | 1,477 | 1,846 | 2,215 | 2,584 | 2,954 | 8,323 | 25.0 | 363

a For all distances under 1.6 miles the correction
fs agsumed 4.5 feet.

may be taken as +5 feet, Height of instrument
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TABLE 24.— For obtaining differences of altitude for any minute, etc.—Continued.

. 40
- Corrections for curva-
1 2 3 4 b 6 | 7 S 9 ture, refraction, and
heightof instrament.«
’ . .
0| 369.2 738 | 1,108 | 1,477 | 1,846 | 2,215 | 2,584 | 2,954 | 3,323
1] 3870.8 742 | 1,112 1,483 1,854 1 2,225 | 2,595 2, 966 | 8,337 | Miles.| Fect. | Miles.| Feet.
21 372.3 745 | 1,117 | 1,489 | 1,862 | 2,234 | 2,606 | 2,978 | 3,351 | 1.6 6(10.2 64
3| 373.8 748 | 1,122 | 1,495 | 1,869 | 2,243 | 2,617 | 2,991 | 3,365 | 2.1 7110.3 65
4| 875.4 751 {1,126 | 1,502 | 1,877 | 2,252 | 2,628 | 3,003 | 3,378 | 2.5 81104 67
5| 876.9 754+ | 1,131 | 1,508 | 1,885 | 2,262 | 2,639 | 3,015 | 3,392 | 2.8 9110.5 68
6| 378.5 767 [ 1,135 | 1,514 | 1,892 | 2,271 | 2,649 | 3,028 | 3,406 | 3.1 10 | 10.6 69
71 380.0 760 | 1,140 | 1,520 | 1,900 | 2,280 | 2,660 | 3,040 | 3,420 | 8.4 11 | 10.7 70
S| 381.6 763 | 1,145 | 1,526 | 1,908 | 2,289 | 2,671 | 3,053 | 3,434 | 3.6 12 | 10.8 71
9| 383.1 766 | 1,149 | 1,532 [ 1,916 | 2,299 | 2,682 | 3,065 .3 448 | 3.8 13 | 10.9 73
10| 384.7 769 | 1,154 | 1,539 | 1,923 | 2,808 | 2,693 | 3,077 | 3,462 | 4.1 {110 74
11| 386.2 772 11,159 | 1,545 1,931 2,317 | 2,703 | 8,000 3,416 4.3 16 | 11.1 75
12 | 387.7 775 | 1,163 | 1,551 | 1,939 | 2,826 | 2,714 | 3,102 ; 3,490 ! 4.5 16 | 11.2 77
13 | 389.3 779 | 1,168 | 1,657 1,946 2,336 | 2,725 | 8,114 | 3,504 | 4.7 17 [11.3 78
14 | 390.8 782 [ 1,172 | 1,563 | 1,954 | 2,345 | 2,736 3,12/ 3,617 | 4.8 18 [ 11.4 79
15| 392.4 785 [ 1,177 | 1,569 | 1,962 | 2,854 | 2,747 | 3,139 | 3,531 [ 5.0 19 ] 1.5 S0
16 | 393.9 788 | 1,182 | 1,576 | 1,970 | 2,363 | 2,757 | 8,151 | 3,545 | 5.2 20 | 11.6.] 82
17 | 395.5 791 1 1,186 | 1,582 1,977 | 2,873 | 2,768 | 3,164 | 3,559 | 5.4 21 | 11.7 83
18 | 397.0 794 11,191 | 1,688 | 1,985 | 2,382 2, 779 | 3,176 | 3,573 | 5.5 22| 11.8 84
19 398.6 797 | 1,196 | 1,694 | 1,993 2 391 | 2,790 | 3,188 | 3,587 5.7 23 | 11.9 S6
20 | 400.1 800 | 1,200 | 1,600 | 2,000 | 2,401 | 2,801 | 3,201 | 3,601 [ 5.8 24 | 12.0 87
21| 401.6 803 | 1,205 | 1,607 | 2,008 | 2,410 | 2,811 | 3,213 { 3,615 | 6.0 25 | 12.1 89
22 403.2 806 | 1,210 | 1,618 | 2,016 | 2,419 | 2,822 | 3,225 | 3,629 | 6.1 26 [ 12.2 90
23 | 404.7 809 | 1,214 | 1,619 | 2,024 | 2,428 | 2,833 | 3,238 | 3,643 | 6.3 27 | 12.3 01
24 | 406.3 813 | 1,219 | 1,625 | 2,031 | 2,438 | 2,844 | 3,250 | 3,656 | 6.4 28 | 12.4 93
25| 407.8 816 | 1,223 1,631 | 2,039 2,447 | 2,855 | 3,263 | 3,670 | 6.5 29 | 12,5 94
26 | 409.4 819 | 1,228 | 1,637 | 2,047 2,450 2,866 | 3,275 | 3,684 | 6.7 30 | 12.6 96
27| 410.9 822 | 1,933 | 1,644 | 2,055 | 2,465 2 876 | 3,287 | 3,698 | 6.8 31 12,7 97
28 | 412.5 825 1,237 | 1,650 | 2,062 | 2,475 | 2,887 | 3,300 | 3,712 | 6.9 32| 12.8 99
29 | 414.0 828 11,242 | 1,656 | 2,070 | 2,484 2,898 3 312 | 3,726 | 7.0 33112.9} 100
30 | 415.5 831 11,247 | 1,662 | 2,078 | 2,493 | 2,909 | 3,324 | 3,740 | 7.2 34 113.0| 102
31| 417.1 834 | 1,251 | 1,668 | 2,085 | 2,503 2,920 3,337 3,764 1 1.3 35| 13.1| 103
32 | 418.6 837 | 1,256 | 1,675 | 2,093 | 2,512 | 2,930 | 3,349 | 3,768 | 7.4 36 1 13.2| 105
33| 420.2 840 | 1,261 | 1,681 | 2,101 | 2,521 | 2,941 | 3,361 | 3,782 | 7.5 37113.3| 106
341 421.7 843 11,265 | 1,687 | 2,109 | 2,530 | 2,952 | 8,374 | 3,796 | 7.6 38| 13.4 | 108
35| 423.3 847 1,270 | 1,693 | 2,116 | 2,540 | 2,963 | 3, 3,809 1 7.8 39 [ 13.5| 109
36 | 424.8 850 {1,274 | 1,699 | 2,124 | 2,549 | 2,974 | 3,599 | 3,823 | 7.9 40| 13.6 | 111
37| 426.4 853 | 1,279 | 1,705 | 2,132 | 2,558 | 2,985 | 3,411 | 8,837 { 8.0 41| 13.7| 112
38 | 427.9 856 | 1,284 | 1,712 | 2,140 | 2,567 | 2,995 | 3,423 | 3,851 | 8.1 42 113.8 114
39| 429.5 859 ’1 288 | 1,718 | 2,147 | 2,5 3,006 | 3,436 | 3,865 | 8.2 43 (13.9 | 116
40 | 431.0 862 | 1,293 | 1,724 | 2,155 | 2,586 | 3,017 | 3,448 | 3,879 | 8.3 44 [ 14.0 | 117
41 | 432.5 865 | 1,298 | 1,730 | 2,163 | 2,595 | 3,028 | 3,460 | 3,993 | 8.4 45 {14.1 | 119
42| 434.1 868 | 1,302 | 1,736 | 2,170 | 2,605 | 3,039 | 3,473 | 3,907 | 8.5 46 | 14.2 | 120
43 | 435.6 871 | 1,307 | 1,743 | 2,178 | 2,614 | 3,049 | 3,485 | 3,921 | 8.0 47 {14.3 | 122
44 | 437.2 874 11,312 1 1,749 | 2,186 |'2,623 | 3,060 | 3,498 | 3,985 | 8.7 48 | 14.4 | 124
45 | 488.7 877 | 1,816 | 1,755 | 2,194 | 2,632 | 3,071 | 3,510 | 3,949 { 8.8 49 [ 14.5 | 125
46 | 440.3 881 11,321 | 1,761 { 2,201 | 2,642 | 3,082 | 3,522 | 3,963 | 8.9 50 | 14.6 | 127
47 | 441.8 884 | 1,325 | 1,767 | 2,209 | 2,651 | 3,093 | 3,535 | 3,976 | 9.0 51| 14.7 | 129
48 | 443.4 887 | 1,330 | 1,773 | 2,217 | 2,660 | 3,104 | 3,547 | 3,990 | 9.1 52 | 14.8 | 130
49 | 444.9 890 | 1,335 | 1,780 | 2,225 | .2, 669 3,113 | 3,558 | 4,003 | 9.2 53 114.9 | 132
50 | 446.5 893 1,839 | 1,786 | 2,232 | 2,679 | 3,125 | 3,572 | 4,018 | 9.3 54 |1 15.0 | 134
51 [ 448.0 896 | 1,344 | 1,792 | 2,240 | 2,688 | 3,136 | 3,584 | 4,032 | 9.4 55 15.1| 135
52 | 449.6 899 11,349 | 1,798 | 2,248 | 2,697 | 3,147 | 3,596 | 4,046 | 9.5 56 | 16.2 | 137
53 | 451.1 902 | 1,853 | 1,804 | 2,256 | 2,707 | 3,158 | 3,609 | 4,060 | 9.6 58 [ 16.3 | 139
54 | 452.7 905 | 1,358 | 1,811 | 2,263 | 2,716 | 8,369 | 3,621 | 4,074 | 9.7 59 [ 16.4 | 141
55 | 454.2 908 | 1,363 | 1,817 | 2,271 | 2,725 | 3,179 | 3,634 | 4,088 | 9.8.| 60 |15.5 | 142
56 | 455.8 912 | 1,367 | 1,823 | 2,279 | 2,735 4 3,190 | 3,646 4 102 | 9.9 61 { 15.6 | 144
57 | 457.3 915 11,872 | 1,829 | 2,286 | 2,744 | 3,201 | 3,658 4116 | 10.0 62 15.7 | 146
58 | 458.8 918 11,877 | 1,835 | 2,294 | 2,753 | 3,212 | 8,671 4,130 | 10.1 6315.8| 148
69 | 460.4 921 | 1,381 .1 842 | 2,302 1 2,762 | 3,223 | 3,683 | 4,144 15.9 [ 150
. 16.0 | 151
60 | 461.9 924 | 1,386 | 1,848 | 2,310 | 2,772 | 3,234 | 8,696 | 4,157

aFor all distances under 1.6 miles the correction may be taken as + b feet. Height of instrument
is assumed 4.5 feet. i
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50
X Corrections for curva-
1 2 3 4 ) 6 ki S 9 ture, refraction, and
heightof instrament.«
’ . .
0| 461.9 924 1,386 | 1,848 } 2,310 § 2,772 | 3,234 | 8,696 | 4,157
1] 463.5| 927]1,390 | 1,854 | 2,317 | 2,781 | 3,244 | 2,708 | 4,171 |Miles.| Feet. | Miles.| Feet.
2| 465.0 930 | 1,395 | 1,860 | 2,325 [ 2,790 | 3,255 { 3,720 | 4,185 | 1.6 6102 64 |°
3| 466.6 933 [ 1,400 | 1,866 | 2,333 | 2,800 | 3,266 | 3,733 { 4,199 | 2.1 7110.3 65
4 [ 408.1 936 | 1,405 {'1,873 | 2,341 | 2,809 | 3,277 | 3,745 | 4,213 | 2.6 8110.4 67
51 469.7 939 | 1,409 | 1,879 | 2,348 | 2,818 | 3,288 | 8,757 | 4,227 | 2.8 9110.5 |- 68
6| 471.2 | 942 | 1,414 | 1,885 | 2,356 | 2,827 | 3,299 | 3,770 | 4,241 | 3.1 | 10 |10.6| 69
7| 472.8 946 | 1,419 | 1,891 | 2,364 | 2,837 | 3,309 | 8,782 | 4,256 | 8.4 111 10.7 70
§| 474.3 949 | 1,423 | 1,397 | 2,372 | 2,846 | 3,320 | 3,795 | 4,269 | 3.6 121 10.8 71
91 476.9 952 | 1,428 | 1,904 | 2,379 | 2,855 | 3,331 | 3,807 | 4,283 | 3.8 13 110.9 3
10 | 477.4 955 1,432 [ 1,910 | 2,387 | 2,865 | 3,342 | 3,319 | 4,297 | 4.1 14 | 11.0 74
11| 479.0 958 | 1,437 | 1,916 | 2,395 | 2,874 | 3,353 | 8,832 4, 311 | 4.3 15 | 1.1 75
12| 480.5 961 | 1,442 | 1,922 | 2,403 | 2,883 | 3,364 | 3,844 | 4,325} 4.5 16 | 11.2 7
13| 482.1 964 | 1,447 | 1,928 | 2,410 § 2,892 | 3,875 | 3,857 | 4,330 | 4.7 17 1113 78
14 | 483.6 967 | 1,451 | 1,935 | 2,418 | 2,902 | 3,385 3 869 | 4,353 | 4.8 18 1 11.4 79
15| 485.2 970 | 1,456 | 1,941 | 2,426 | 2,911 | 3,396 ; 3,881 | 4,367 | 5.0 19 | 11.5 80
16 | 486.7 973 | 1,461 | 1,947 | 2,434 | 2,920 | 3,407 | 3,804 | 4,381 | 5.2 201}11.6 82
17| 488.3| 976 | 1,465 | 1,953 | 2,441 | 2,930 | 3,418 | 3906 | 4,394 | 5.4 | 21 |11.7| 83
18 | 489.8 980 ],4 70 | 1,959 | 2,449 | 2,939 | 3,429 3, 919 | 4,408 | 5.5 22| 11.8 84
191 491.3 983 | 1,475 | 1,966 | 2,457 | 2,948 | 3,440 | 3,931 | 4,422 | 5.7 23 [11.9 86
20| 492.9 986 | 1,479 | 1,972 | 2,465 | 2,958 | 3,450 | 3,943 { 4,436 | 5.8 24 [ 12.0 87
21| 494.5 989 1, 483 | 1,978 z, 472 | 2,967 | 8,461 3, 956 | 4,450 | 6.0 26 | 12.1 89
221 496.0 992 | 1,488 | 1,984 | 2,480 [ 2,976 | 3,472 | 3,968 | 4,464 | 6.1 26 | 12.2 90
23 | 497.6 995 | 1,493 | 1,990 | 2,488 | 2,985 | 3,483 } 8,981 | 4,478 | 6.3 271 12.3 91
241 499.1 998 | 1,498 | 1,996 [ 2,496 | 2,995 | 3,494 | 3,993 | 4,492 | 6.4 28 | 12.4 93
25| 600.7 | 1,001 | 1,502 2,003 | 2,503 3,004 31505 4,005 | 4,506 | 6.5 29 [12.6 | 94
26| 502.2 | 1,004 | 1,507 | 2,009 | 2,511 | 3,013 | 3,515 | 4,018 | 4,620 | 6.7 i 12,6 96
27 | 503.8 (1,007 { 1,512 [ 2,015 | 2,519 | 3,023 | 3,526 | 4,030 | 4,534 | 6.8 31| 12.7 97
28 | 505.3 11,0101 1,516 | 2,021 | 2,527 | 3,032 | 8,537 | 4,042 | 4,548 | 6.9 32 12.8 99
29 | 506.9 (1,014 | 1,621 [ 2,027 { 2,534 | 3,041 | 3,548 | 4,055 | 4,562 | 7.0 33 [12.9] 100
30 | 508.4 1,017 | 1,525 | 2,084 | 2,542 | 3,050 | 3,559 | 4,067 | 4,576 | 7.2 34 1113.0 | 102
31| 510.0 | 1,020 | 1,530 | 2,040 | 2,550 | 8,060 | 8,570 | 4,080 | 4,690 | 7.3 {, 35;13.1| 103
321 5115 1,023 | 1,535 | 2,046 | 2,558 | 3,069 | 3,581 | 4,092 | 4,604 | 7.4 36 113.2 | 105
331 513.0 1,026 | 1,539 | 2,052 | 2,565 | 3,078 | 3,591 | 4,105 | 4,618 | 7.5 37 1 13.3 | 106
34| 514.6 1,029 | 1,644 | 2,058 | 2,573 | 3,088 | 3,602 | 4,117 | 4,632 | 7.6 38| 13.4 | 108
35 | 516.2 ] 1,082 [ 1,549 | 2,065 | 2,581 | 3,097 | 3,613 | 4,129 | 4,645 | 7.8 39 113.5| 109
36| 617.7 | 1,036 l 553 | 2,071 | 2,589 | 3,106 | 3,624 | 4,142 | 4,659 | 7.9 40 (13.6 | 111
37| 519.3 | 1,039 ,5’18 2,077 | 2,596 | 3,116 3 635 | 4,154 | 4,673 | 8.0 41 1 13.7 ) 112
38 | 520.8 | 1,042 | 1,563 { 2,083 | 2,604 | 3,12 3,046 4,167 | 4,687 | 8.1 42 [13.8 | 14
39| 522.4 1,045 1 568 | 2,089 | 2,612 | 3,134 | 3,657 | 4,179 | 4,701 | 8.2 43 1 13.9 | 115
40 [ 523.9 | 1,048 | 1,572 | 2,095 | 2,620 | 3,144 | 3,667°| 4,191 | 4,715 | 8.3 44 { 14.0 | 117
411 526.5 | 1,061 1, 576 | 2,102 | 2,627 | 3,153 3, 678 | 4,204 } 4,729 | 8.4 45 [ 14.1 | 119
42 | 527.0 {1,054 | 1,581 | 2,108 | 2,635 [ 3,162 | 3,689 | 4,216 | 4,743 | 8.5 46 1 14.2 | 120
43 | 528.6 11,057 | 1,586 | 2,114 | 2,643 | 8,172 | 3,700 | 4,229 | 4,757 | 8.6 47 1 14.3 | 122
44| 530.1 | 1,060 | 1,591 | 2,121 | 2,651 | 3,181 | 3,711 | 4,241 | 4,771 | 8.7 48 | 14.4 | 124
45| 531.7 11,063 | 1,595 | 2,127 | 2,658 | 3,190 | 3,722 | 4,253 | 4,785 | 8.8 49 | 14.5 | 126
46 | 533.2 | 1,066 | 1,600 | 2,133 | 2,666 | 3,199 | 3,733 | 4,266 | 4,799 | 8.9 50 ) 14.6 | 127
47 | 534.8 11,070 | 1,605 | 2,139 | 2,674 | 3,209 { 3,743 | 4,278 | 4,813 | 9.0 51 | 14.7| 129
48 | 536.3 11,073 | 1,609 | 2,145 | 2,682 | 3,218 | 3,754 | 4,291 | 4,827 | 9.1 521 14.8 [ 130
. 49 | 537.9 | 1,076 | 1,614 | 2,154 | 2,689 | 3,227 | 3,765 | 4,303 | 4,841 | 9.2 53 | 14.9 | 132
50 | 539.4 11,079 | 1,618 | 2,158 | 2,697 | 3,237 | 3,776 | 4,315 | 4,855 | 9.3 | 54 [15.0 | 134
5Lt 541.0 | 1,082 | 1,623 | 2,166 | 2,705 | 3,246 | 3,787 | 4,329 | 4,869 | 9.4 55 15.1 | 135
52 | 542.5 | 1,085 | 1,628 | 2,170 | 2,713 | 3,255 | 3,798 | 4,340 | 4,883 [ 9.5 56 | 15.2 | 137
53 | 544.1 1,088 | 1,632 | 2,176 | 2,721 | 3,265 | 3,809 | 4,353 | 4,897 | 9.6 58 | 15.3 | 139
54| B45.6 {1,091 [ 1,637 2,183 | 2,728 | 3,274 | 3,819 | 4,365 | 4,911 | 9.7 59 | 15.4 [ 141
55 | 547.2 11,094 | 1,642 | 2,189 1 2,736 | 3,283 | 3,830 | 4,378 | 4,925 | 9.8 60 [ 15.5 | 142
56 | 548.7 11,097 | 1,646 | 2,195 | 2,743 | 3,292 | 3,841 | 4,390 | 4,939 [ 9.9 61 | 15.6 | 144
57 | 550.3 | 1,101 | 1,651 | 2,201 | 2,752 | 3,302 | 3,852 | 4,402 | 4,953 | 10.0 62 115.7 | 146
58 | 551.8 | 1,104 | 1,666 | 2,207 | 2,759 [ 3,311 | 3,863 | 4,415 | 4,967 [ 10.1 631158 148
59 | 553.4 | 1,107 | 1,661 | 2,214 | 2,767 | 3,320 | 3,874 | 4,427 | 4,981 123 150
b, 151
60 | 555.0 1,110 | 1,665 | 2,220 | 2,775 | 3,330 | 3,885 | 4,440 | 4,99 :

aFor all distances under 1.6 miles the correction may be taken as + 5 feet. Height of instrument
is assumed 4.5 feet.
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TABLE 24.—For obtaining differences of altitude for any minute, ete.—Continued.

g
Correctiong for curva-
1 2 3 4 b 6 ki 8 9 ture, refraction and
heightofinstrument.e
'
0| 555.0|1,110 | 1,665 | 2,220 | 2,775 | 3,330 | 8,885 | 4,440 | 4,995
1; 556.5 1,113 | 1,670 | 2,226 | 2,783 | 3,339 | 3,896 | 4,452 | 5 009 | Miles.| Ireet. | Miles.| Fect.
2| 558.1 (1,116 | 1,674 | 2,232 | 2,790 | 3,348 | 3,906 | 4,464 | 5,023 | 1.6 6} 10.2 64
3| 559.6 11,119 | 1,679 | 2,238 | 2,798 | 3,358 | 3,017 { 4,477 | 5,037 | 2.1 7110.3 65
4| 561.2 | 1,122 | 1,684 | 2,245 | 2,806 | 3,367 | 3,928 | 4,489 | 5,050 | 2.5 8 (10.4 67
51 562.7 1,125 | 1,688 2, 251 | 2,814 | 8,376 | 3,939 | 4,502 | 5,064 | 2.8 9 [10.5 68
6| 564.8 (1,129 | 1,693 | 2,257 | 2,821 | 8,386 | 8,950 | 4,514 | 5,078 { 3.1 10 § 10.6 69
7| 565.8 (1,132 | 1,697 | 2,263 | 2,829 | 3,395 | 3,961 | 4,527 | 6,092 | 3.4 11 | 10.7 70
8| B67.4 | 1,135 ] 1,702 | 2,270 | 2,837 | 3,404 | 3,972 | 4,539 | 5,106 | 3.6 | 12|10.8] 71
9| 568.9] 1,188 | 1,707 | 2,276 | 2,845 | 3,414 | 3,983 | 4,551 | 5,120 | 3.8 13 | 10.9 73
10 | 570.5 | 1,141 | 1,711 | 2,282 | 2,852 | 8,423 | 3,993 | 4,564 | 5,134 | 4.1 14 1 11.0 74
11 | 572.0 | 1,144 | 1,716 z 288 | 2,860 | 3,432 | 4,004 | 4,576 | 5,148 | 4.3 15 ] 11.1 75
12| 573.6 | 1,147 | 1,721 | 2,294 | 2,868 | 3,442 | 4,015 | 4,589 | 6,162 | 4.5 16 | 11.2 77
13 575.2 | 1,150 | 1,725 2, 301 | 2,876 | 3,451 | 4,026 | 4,601 | 5,176 | 4.7 17 | 11.3 78
14 | 576.7 | 1,153 1,730 2,307 | 2,884 | 3,460 | 4,037 | 4,614 | 5,190 [ 4.8 18 | 11.4 79
15| 578.8 | 1,157 | 1,735 | 2,313 | 2,891 | 3,470 | 4,048 | 4,626 | 5,204 | 5.0 19 | 11.5 30
16 | 579.8 |-1,160 | 1,739 | 2,819 | 2,899 | 3,479 | 4,059 | 4,639 | 5,218 | 5.2 20 | 11.6 82
17 | B581.4 | 1,163 | 1,744 | 2,325 | 2,907 | 3,488 | 4,070 | 4,651 | 5,232 | 5.4 21 { 11.7 83
18| 582.9 | 1,166 | 1,749 | 2,332 | 2,915 | 3,498 | 4,080 | 4,663 | 5,246 | 5.5 22 1 11.8
19| 584.5 (1,169 | 1,753 | 2,838 | 2,922 | 3,507 | 4,091 | 4,676 | 5,260 | 5.7 23 1 11.9 86
20 | 586.0 [ 1,172 [ 1,758 | 2,344 | 2,930 | 3,516 | 4,102 | 4,688 | 5,274 | 5.8 24 12,0 87 |~
21 | 587.6 | 1,175 | 1,763 | 2,350 | 2,938 | 3,526 | 4,113 | 4,701 | 5,288 | 6.0 25 1 12,1 89
22 | £89.1 (1,178 | 1,767 | 2,857 | 2,946 | 3,535 | 4,124 | 4,713 5, 302 | 6.1 26 12.2 90
231 590.7 ) 1,181 } 1,772 | 2,363 | 2,953 | 3,544 | 4,135 | 4,726 | 5,316 | 6.3 27 1z 3 91
24 | 592.2 11,185 | 1,777 | 2,369 | 2,961 | 3,554 | 4,146 | 4,738 | 5,330 | 6.4 28 | 12.4 93
25| 593.8 | 1,188 { 1,781 | 2,375 | 2,969 | 3,563 | 4,157 | 4,750 | 5,344 | 6.5 29 112.5 94
26 | 595.4 1,191 | 1,786 2, 381 | 2,977 | 3,572 | 4,168 4,763 | 5,358 | 6.7 30 | 12.6 96
27| 596.9 (1,194 | 1,791 | 2,383 | 2,985 | 3,581 | 4,178 | 4,775 | 5,372 | 6.8 31127 97
28 | 598.5| 1,197 | 1,795 | 2,394 | 2,992 § 3,591 | 4,189 [ 4,788 | 5,386 | 6.9 32112.8 9
29 | 600.0 | 1,200 | 1,800 | 2,400 | 3,000 | 3,600 | 4,200 | 4,800 5, 400 | 7.0 33112.9{ 100
30 { 601.6 | 1,203 | 1,805 { 2,406 | 3,008 | 3,609 | 4,211 | 4,813 | 5,414 | 7.2 34 113.0 1 102
31 603.1 1,206 | 1,809 | 2,413 | 3,016 | 3,619 | 4,222 | 4,825 | 5,428 | 7.8 36 | 13.1 103
32| 604.7 | 1,209 | 1,814 | 2,419 | 3,023 | 3,628 | 4,233 | 4,838 | 5,442 | 7.4 36| 13.2 | 105
"83 1 606.3 1,213 1,819 | 2,425 | 3,031 | 3,637 | 4,244 | 4,850 | 5,456 | 7.5 37 113.3( 106
34 | 607.8 11,216 | 1,823 | 2,431 | 8,039 | 8,647 | 4,255 | 4,862 | 5,470 | 7.6 38 113.4( 108
351 609.4 1,219 1 1,828 | 2,487 | 3,047 | 3,656 | 4,266 | 4,875 | 5,484 | 7.8 39113.5 | 109
36 1 610.9 | 1,222 | 1,833 | 2,444 3 055 | 3, 666 4 276 { 4,887 | 5,498 | 7.9 401 13.6 | 111
371 612.5 | 1,225 | 1,837 | 2,450 | 3,062 | 3,675 4, 287 | 4,900 | 5,512 7 8.0 41 1 13.7 | 112
38| 614.0 | 1,228 | 1,842 | 2,456 | 3,070 | 3,684 | 4,298 | 4,912 | 5,526 | 8.1 42 113.8 | 114
39| 616.5 1,231 |1, 847 2,462 | 3,078 | 3,694 4 309 | 4,925 | 5,540 | 8.2 43 1 13.9 | 115
40 | 617.2 11,234 | 1,851 | 2,469 | 3,086 | 3,703 | 4,320 | 4,937 | 5,554 | 8.3 44 [ 14.0 | 117
41| 618.7 | 1,237 | 1,856 | 2,475 | 3,094 | 3,712 | 4,331 | 4,950 | 5,568 | 8.4 | 45|14.1| 119
42 1 620.3 11,241 | 1,861 | 2,481 | 3,101 | 3,722 | 4,842 | 4,962 | 5,682 | 8.5 46 | 14.2 | 120
43 | 621.8 ] 1,244 | 1,865 | 2,487 | 3,109 | 3,731 | 4,353 | 4,975 | 5,696 | 8.6 47 } 14.3 | 122
44 | 623.4 | 1,247 | 1,870 | 2,494 | 3,117 | 3,740 | 4,364 | 4,987 | 5,610 | 8.7 48 1 14.4 | 124
45 | 624.9 11,250 | 1,875 | 2,500 | 3,125 | 3,750 | 4,374 | 4,999 | 5,624 | 8.8 49 1 14.5 | 125
46 | 626.5) 1,253 1,879 | 2,506 | 3,132 | 3,759 | 4,385 | 5,012 | 5,638 | 8.9 50 | 4.6 | 127
47 | 628.0 | 1,256 | 1,884 | 2,512 | 3,140 | 3,768 | 4,396 | 5,024 | 5,663 | 9.0 51 [ 14.7 | 129
48 | 629.6 | 1,259 | 1,889 | 2,518 | 3,148 | 8,778 | 4,407 | 5,037 | 5,667 | 9.1 52 | 14.8 | 130
49 | 631.2 11,262 | 1,894 | 2,625 | 3,156 | 3,787 | 4,418 | 5,049 | 5,681 | 9.2 53 | 14.9 | 132
50 | 632.7 1,265 | 1,898 | 2,531 | 3,164 | 3,796 | 4,429 | 5,062 | 5,695 | 9.3 54 | 15.0 | 134
51 | 634.3 {1,269 | 1,903 | 2,537 | 3,171 | 3,806 | 4,440 | 5,074 | 5,709 | 9.4 | 55| 15.1| 135
52 | 635:8 (1,272 | 1,908 | 2,543 | 3,179 | 8,815 | 4,461 | 5,087 | 5,723 | 9.5 56 1 15.2 | 137
63 | 637.4 (1,275 1,912 | 2,650 | 3,187 | 3,824 | 4,462 | 5,099 [ 5,737 | 9.6 58 | 16.3 | 139
54 | 638.911,278 1 1,917 | 2,556 | 3,195 | 3,834 | 4,473 | 5,112 | 5,751 | 9.7 59 115.4 | 141
55| 640.5 | 1,281 | 1,922 | 2,562 | 3,203 | 3,843 | 4,484 | 5,124 | 5,765 | 9.8 60 [ 156.5 | 142
b6 | 642.1 | 1,284 | 1,926 | 2,568 | 3,210 | 3,852 | 4,494 | 5,136 | 5,779 | 9.9 61 15.6 | 144
67 | 643.6 1,287 | 1,931 | 2,575 | 3,218 | 3,862 | 4,505 | 5,149 | 5,793 | 10.0 62115.7| 146
58 | 645.2 ( 1,290 | 1,936 | 2,581 | 3,226 | 3,871 | 4,516 | 6,161 | 5,807 | 10.1 63 [ 15.8 | 148
59 | 646.7 | 1,293 1 940 | 2,587 | 3,234 | 3,880 | 4,527 | 5,174 | 5,821 15.9 | 150
16.0 | 151
60 | 648.3 | 1,297 | 1,945 | 2,595 | 3,242 | 3,890 | 4,538 | 5,186 | b,835

aFor all distafices under 1.6 miles the correction may be taken as + b feet. Height of instrument
is assumed 4.5 feet. :
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70
' Corrections for curva-
1 2 3 4 b 6 0 S 9 ture, refraction and
heightofinstrument.a
,
0| 648.8 1,297 | 1,945 | 2,598 | 3,242 | 3,890 | 4,538 | 5,186 | 5,835 .
1| 649.9 11,300 | 1,950 | 2,699 | 3,249 3, 899 | 4,649 | 5,199 | b,849 |Miles.| Feet. | Miles.| Fecet.
21 651.4 1,303 | 1,954 | 2,606 | 8,257 | 3,909 | 4,660 | 5,211 | 5,863 | 1.6 6110.2 64
3| 653.0 (1,306 | 1,959 | 2,612 | 3,265 | 3,918 | 4,571 | 5,224 | 5,877 | 2.1 7110.3 65
4] 654.5 (1,309 | 1,964 | 2,618 | 3,273 | 3,927 | 4,582 | 5,236 | 5,891 | 2.5 8110.4 67
651 656.1 1,312 1,968 | 2,624 | 8,281 | 3,937 | 4,593 | 5,249 | 5,905 | 2.8 9] 10.5 68
6| 6567.7 1,316 11,973 | 2,031 | 3,288 | 3,946 | 4,604 | 5,261 | 5,919 [ 3.1 10 | 10.6 69
71 669.2 (1,318 | 1,978 | 2,637 | 3,296 | 3,956 4, 615 | 5,274 | 5,933 | 3.4 11 1 10.7 70
8| 660.8 1,822 1,982 2,643 | 3,304 3,965 | 4,626 | 5,286 | 5,947 | 3.6 12 1 10.8 s
9| 662.4 1,325 (1,987 | 2,649 | 8,312 | 3,974 4, 636 | 5,299 | 5,961 | 3.8 13 | 10.9 73
10 | 663.911,328 | 1,992 [ 2,656 | 5,820 | 3,983 { 4,647 | 5,311 | 5,976 | 4.1 14 | 11.0 74
11| 666.5 | 1,331 | 1,996 | 2,662 | 3,827 | 3,993 4,058 5,824 | 5,989 { 4.8 15 | 11.1 k6]
12| 667.0 | 1,834 | 2,001 | 2,668 | 3,335 | 4,002 | 4,669 | 5,336 6, 0031 4.5 16 | 11.2 77
13| 668.6 | 1,337 | 2,006 | 2,674 | 3,343 [ 4,012 | 4,680 ; 5,349 | 6,017 | 4.7 17 1 11.3 78
14| 670.2 } 1,340 | 2,010 | 2,681 | 8,351 | 4,021 | 4,691 | 5,361 | 6,031 | 4.8 18 1 11.4 79
15| 671.7 1,343 | 2,015 | 2,687 | 3,359 | 4,030 | 4,702 | 5,374 | 6,045 | 5.0 19 ] 11.5 80
16 | 678.3 | 1,347 | 2,020 | 2,693 | 3,366 | 4,040 | 4,713 | 5,386 | 6,060 | 5.2 20 | 11.6 82
17| 674.8 | 1,350 | 2,025 | 2,699 [ 3,374 | 4,049 | 4,724 | 5,399 | 6,074 | 5.4 21 | 1.7 83
18 | 676.4 | 1,853 | 2,029 | 2,706 | 3,382 | 4,068 | 4,735 | 5,411 | 6,088 | 5.5 22 111.8 84
19| 678.0 {1,356 | 2,034 | 2,712 | 3,390 [ 4,068 | 4,746 { 5,424 | 6,102 | 5.7 23 {119 86
20 ) 679.5 11,359 | 2,039 | 2,718 | 3,898 | 4,077 | 4,757 | 5,430 ) 6,116 | 5.8 24 112.0 87
21| 681.1 (1,862 | 2,043 | 2,724 | 3,405 | 4,087 | 4,768 | 5,449 | 6,130 | 6.0 25 112.1 89
22| 682.6 1,365 | 2,048 | 2,731 | 3,413 | 4,096 | 4,779 | 5,461 | 6,144 | 6.1 26 | 12.2 90
23| 684.2 1,368 | 2,003 [ 2,737 | 3,421 | 4,105 | 4,789 | 5,474 | 6,158 | 6.3 27 1 12.3 91
241 685.8 11,372 2, 057 | 2,743 | 3,429 | 4,115 | 4,800 | 5,486 | 6,172 | 6.4 28 | 12.4 93
261 687.3 1,375 1 2,062 | 2,749 .3 437 | 4,124 | 4,811 | 5,499 ! 6,186 ) 6.5 29 | 12.5 94
26 | 688.9 1,378 | 2,067 | 2,756 3,444 4,133 | 4,822 | 6,611 | 6,200 | 6.7 30 { 12.6 96
27 1 690.5 | 1,381 { 2,071 | 2,762 | 3,452 4 143 | 4,833 | 5,624 | 6,214 | 6.8 311127 97
28 ] 692.0 | 1,384 | 2,076 | 2,768 | 3,460 4 162 | 4,844 | 5,536 ] 6,228 | 6.9 321128 99
20 | 693.6 [ 1,387 | 2,081 | 2,774 | 3,468 | 4,161 |-4,855 | 5,549 [ 6,242 | 7.0 | 33 {129 | 100
30 | 695.1] 1,390 | 2,085 | 2,781 | 8,476 | 4,171 | 4,866 | 5,661 | 6,256 | 7.2 34]18.0| 102
31 696.7 [ 1,393 | 2,090 | 2,787 | 3,483 | 4,180 | 4,877 | 5,574 | 6,270 | 7.3 § 13.1 1 103
32 | 698.3 | 1,396 | 2,005 | 2,793 | 8,491 | 4,100 | 4,888 | 5,586 | 6,284 | 7.4 | 36]13.2} 105
33 | 699.8 | 1,400 | 2,009 | 2,799 | 3,499 | 4,199 | 4,899 | 5,599 [ 6,298 { 7.6 371 13.3 | 106
34| 701.4 | 1,403 | 2,104 | 2,806 | 3,507 { 4,208 | 4,910 | 5,611 | 6,312 | 7.6 | 38| 13.4| 108
35| 1702.9 1,406 | 2,109 | 2,812 | 3,515 | 4,218 | 4,921 | 5,624 | 6,327 | 7.8 39 13.5 | 109
36 | 704.5 ) 1,409 | 2,114 | 2,818 | 3,523 | 4,227 | 4,932 | 5,636 | 6,341 ) 7.9 40 1 13.6 | 111
37 | 706.1 | 1,412 | 2,118 | 2,824 | 3,530 | 4,236 { 4,943 | 5,649 | 6,355 | 8.0 411 13.7 | 112
38 |. 707.6 1,416 | 2,123 | 2,831 | 3,638 | 4,246 | 4,953 | 6,661 | 6,369 [ 8.1 421 13.8 1 114
30 | 709.2 | 1,418 | 2,128 | 2837 | 3,546 | 4,255 | 4,964 | 5,674 | 6,383 | 3.2 43|13.9| 116
40 | 710.8 | 1,422 | 2,132 | 2,343 | 8,554 | 4,265 | 4,975 | 5,686 | 6,897 | 8.3 | 44 {14.0| 117
411 712.3 | 1,425 | 2,137 | 2,849 | 3,562 | 4,274 | 4,986 | 5,699 | 6,411 8.4 45 [ 14.1 | 119
42| 713.9 | 1,428 | 2,142 | 2,856 | 3,569 | 4,283 | 4,997 | 5,711 | 6,425 | 8.5 46 ) 14.2 | 120
43 | 715.5 | 1,431 | 2,146 | 2,862 | 3,577 [ 4,293 | 5,008 | 5,724 | 6,439 | 8.6 47 | 14.3 | 122
44 | 717.0 1 434 | 2,151 | 2,868 | 3,585 | 4,302 | 5,019 | 5,736 | 6,453 | 8.7 48 | 14.4 | 124
45 1 718.6 1 437 | 2,166 } 2,874 | 8,693 | 4,312 } 5,030 | 6,749 | 6,467 | 8.8 49 114.5) 125
46 | 720.2 | 1,440 | 2,160 | 2,881 | 3,601 | 4,321 | 5,041 | 5,761 | G,481 | 8.9 50 | 14.6 | 127
47 |1 7217 1,443 2,165 | 2,887 ) 3,609 | 4,330 | 5,052 | 5,774 { 6,495 | 9.0 51 | 14.7 | 129
48 1 723.3 | 1,447 1 2,170 | 2,893 | 3,616 | 4,340 5 063 | 5,786 ! 6,510 | 9.1 52 | 14.8 | 130
49 | 724.8 1 450 ‘2 175 | 2,899 | 3,624 | 4,349 5 074 | 5,799 | 6,524 | 9.2 53 | 14.9 | 132
60 | 726.4 | 1,453 | 2,179 | 2,906 | 3,632 | 4,358 | 5,085 | 5,811 | 6,538 | 9.3 54150 | 134
51| 728.0 | 1,456 | 2,184 | 2,912 | 3,640 | 4,368 5, 096 | 5,824 | 6,552 | 9.4 55| 156.1 | 135
62| 729.5 | 1,459 ] 2,189 | 2,918 | 3,648 | 4,377 | 5,107 | 5,836 | 6,566 | 9.5 56 | 15.2 | 137
53 | 731.1 ] 1,462 | 2,193 | 2,924 | 3,656 | 4,387 5, 118 | 5,849 | 6,580 | 9.6 58 | 15.3 | 139
564 | 732.7 | 1,465 | 2,198 | 2,931 | 3,663 | 4,396 | 5,129 | 5,861 | 6,694 | 9.7 59 | 15.4 | 141
55 | 784.2 1,468 | 2,203 | 2,937 | 3,671 | 4,405 | 5,140 | 5,874 | 6,608 | 9.8 60 | 15.5 | 142
56 | 735.8 | 1,472 | 2,207 | 2,943 | 3,679 | 4,415 | 5,151 | 5,886 | 6,622 | 9.9 61| 15.6 | 144
57 1 737.4) 1,475 2,212 | 2,949 | 3,687 | 4,424 | 5,162 | 5,899 | 6,636 | 10.0- 62 ]16.7 | 146
58 | 738.9 | 1,478 | 2,217 | 2,956 | 3,695 | 4,434 | 5,172 | 5,911 | 6,650 | 10.1 63 [15.8| 148
59 | 740.5 | 1,481 | 2,221 | 2,962 | 3,702 | 4,443 | 5,183 | 5,924 | 6,664 16. 8 lgﬂ
. 16. 151
60 | 742.1 11,484 | 2,226 | 2,968 | 3,710 | 4,452 [ 5,194 | 5,936 | 6,678

aFor all distances under 1.6 miles the correction may be taken as + 5 feet. Height of instrument

is assumed 4.5 feet.
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22| 776.6 | 1,553
23| 778.1 | 1,556
21| 779.7 | 1,559
25| 781.3 | 1,562
26-| 782.8 | 1,566
27 | 784.4 | 1,569
28 | 786.0 | 1,572
29| 787.5 | 1,575
30 | 1789.11{1,57
31| 790.7 | 1,581
32| 7022 | 1,584

58 | 833.1 | 1,666
50 | 834.7 | 1,669

60 | 836.3 1,673

2,504
2,509

Corrections for curva-
7 8 9 ture, refraction, and
height of instrument.a

3,332 | 4,166 | 4,999
3,339 | 4,173 | 5,008

3,345 | 4,181 | 5,018

5,205 | 6,949 | 6,693 |Miles.| Feet. |Miles.| Feet.
5,216 | 5,962 { 6, 1.6 10.2 64
5,227 | 5,974 | 6,721 | 2.1 7110.3 65
5,238 | 5,987 | 6,735 | 2.5 8110.4 67
5,249 ( 5,999 | 6,749 | 2.8 9110.5 68
5,260 | 6,012 | 6,763 [ 3.1 10 | 10.6 69
5,271 1 6,024 | 6,777 | 3.4 111 10.7 70
,282 | 6,037 | 6,791 | 3.6 12 110.8 71
5,203 | 6,049 | 6,806 | 3.8 13 1 10.9 73
5,304 | 6,062 | 6,820} 4.1 14 | 11.0 74
5,815 | 6,074 | 6,834 | 4.3 15| 11.1 75
5,326 | 6,087 | 6,848 | 4.5 16 | 11.2 77
5,337 | 6,100 | 6,862 | 4.7 17 | 11.3 78
5,348 | 6,112 | 6,876 | 4.8 18 | 11.4 79
5,359 | 6,125 | 6,890 | 5.0 19 | 1L.5 80
5,370 | 6,137 | 6,904 | 5.2 20 | 11.6 82
5,381 | 6,160 | 6,918 | 5.4 21 | 1.7 83
5,302 | 6,162 | 6,933 | 55| 22|11.8| 84
5,403 | 6,175 | 6,947 | 5.7 23 1 1.9 86
5,414 | 6,187 | 6,961 | 5.8 24 | 12.0 87
5,425 | 6, 6,975 | 6.0 | 256|121 89
5,436 | 6,212 | 6,989 | 6.1 26 | 12.2 90
5,447 | 6,225 | 7,00 6.3 27 | 12.3 91
5,458 | 6,237 | 7,017 { 6.4 28 | 12.4 93
5,469 | 6,250 | 7,031 | 6.5 29 1 12.5 94
5,480 | 6,263 | 7,045 | 6.7 30 | 12.6 96
5,491 | 6,275 | 7,060 | 6.8 311127 97
5,502 { 6,288 | 7,074 | 6.9 32 112.8 99
5,613 | 6,500 | 7,088 | 7.0 33112.9 | 100
5,524 | 6,313 | 7,102 | 7.2 34 |13.0 [ 102
5,535 | 6,825 | 7,116 | 7.3 | -85 15.1| 103
5,646 | 6,338 | 7,130 | 7.4 361 13.2 | 105
5,557 | 6,351 | 7,144 37 | 13.3 | 106
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5,832 | 6,665 | 7,498
5,843 [.6,678 | 7,512
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5,854 | 6,600 | 7,526

a For all distances under 1.6 miles the correction

is assumed 4.5 feet.

pl&y be taken as + 5 feet, Height of instrument
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TABLE 24.— For obtaining differences of altitude for any minute, etc.—Continued.

9o
Corrections for curva-
1 2 3 4 ) [ 7 8 9 ture, refraction, and
height of instrument.a.
! '
. 0 836.3 (1,673 | 2,609 | 3,345 | 4,181 | 5,018 | 5,854 | 6,690 | 7,526 .
1| 837.8 1,676 | 2,514 | 3,351 | 4,189 5 027 5, 865 | 6,703 7,641 | Miles.| Feet. | Miles.| Feet.
1+ 2] 839.4(1,679 | 2,518 | 3,358 | 4,197 5 037 | 5,876 | 6,715 | 7,655 | 1.6 6110.2 64
31 841.0 1,682 | 2,523 | 3,364 | 4,205 5, 046 | 5,887 | 6,728 | 7,569 | 2.1 7110.3 65
4] 842.6 | 1,685 | 2,528 | 3,370 | 4,213 | 5,055 | 5,898 | 6,741 | 7,683 | 2.5 8110.4 67
51 844.2 11,688 | 2,632 | 3,877 { 4.221 |'5,065 | 5,909 | 6,763 | 7,697 | 2.8 91105 68
G| 845.7 | 1,691 | 2,537 | 3,383 | 4,229 | 5,074 | 5,920 | 6,766 | 7,612 | 3.1 | 10]10.6 | 69
7| 847.8 [ 1,695 | 2,542 | 3,389 | 4,237 | 5,084 | 5,931 | 6,778 | 7,626 | 3.4 11 | 10.7 70
8| 848.9 | 1,698 | 2,647 | 3,396 | 4,244 | 5,093 | 5,942 | 6,791 | 7,640 | 3.6 12 110.8 71
9] 850.5 1 701 | 2,551 | 3,402 | 4,252 | 5,103 | 5,953 | 6,804 | 7,654 | 3.8 13 1 10.9 73
10| 852.0 | 1,704 | 2,556 | 3,408 | 4,260 | 5,112 | 5,964 | 6,816 | 7,668 | 4.1 14 | 11.0 74
11 1 853.6 1, 707 | 2,561 | 3,414 | 4,268 | 5,122 | 5,975 G, 829 | 7,683 | 4.3 15| 1L1 75
12 1" 855.2 11,710 | 2,566 | 3,421 | 4,276 | 5,131 | 5,986 | 6,842 [ 7,697 [ 4.5 16 | 11.2 77
3| 8566.8 1,714 | 2,570 | 3,427 | 4,284 | 5,141 | 5,997 | 6,864 | 7,711 | 4.7 17 | 11.3 78
14| 8.3 | L7 2,575 | 3,433 | 4,292 | 5,150 | 6,008 | 6,867 | 7,725 | 4.8 18 | 11.4 79
15| 8569.9 | 1,720 | 2,680 | 3,440 | 4,300 | 5,160 | 6,020 | 6,879 | 7,739 | 5.0 19 | 11.5 80
16 | 86L.5 ] 1,723 | 2,685 | 3,446 | 4,308 | 5,169 | 6,031 (), 892 17,754 | 5.2 | 20116 82
17 | 863.1 1,726 | 2,589 | 3,452 | 4,315 | 5,179 | 6,042 | 6,905 | 7,768 | 5.4 21 {117 83
181 864.7 | 1,729 | 2,594 | 3,450 | 4,823 | 5,188 | 6,053 | 6,917 | 7,782 | 5.6 22 1 11.8 84
19| 866.2 (1,782 | 2,699 | 3,465 | 4,331 | 5,197 6 064 | 6,930 7,796 | 5.7 23 1 11.9 86
20| 867.8 1,736 | 2,603 { 8,471 | 4,339 | 5,207 | 6,075 | 6,948 | 7,810 | 5.8 24 1 12.0 87
21 | 869.4 1 739 | 2,608 | 3,478 | 4,347 | 5,216 | 6,086 | 6,955 | 7,825 | 6.0 25 112.1 89
221 871.0 1 742 | 2,613 13,484 | 4,355 5 226 0, 097 | 6,968 | 7,839 | 6.1, 26 112,2 90
23| 872.5 1 745 | 2,618,| 3,490 | 4,363 5, 235 | 6,108 | 6,980 | 7,853 | 6.3 27 | 12.3 9L
2] 874.1 1,748 2,6227) 3,496 | 4,371 | 5,245 | 6,119 | 6,993 | 7,867 | 6.4 28 | 12,4 93
251 8756.7 | 1,751 | 2,627 | 3,503 | 4,379 | 5,254 | 6,130 | 7,006 | 7,881 6.5 ~29|12.5 94
26 | 877.3 11,756 | 2,632 | 3,509 | 4,386 | 5,264 | 6,141 | 7,018 | 7,896 | 6.7 30 {12.6 96
27 | 878,811,758 | 2,637 | 3,515 4 394 | 5,273 | 6,152 | 7,031 | 7,910 | 6.8 31 ] 12.7 97
28 | 880.4 | 1,761 | 2,641 | 3,522 4, 402 | 5,283 | 6,163 | 7,043 | 7,924 | 6.9 32 12.8 99
20 [ 882.0 | 1,764 | 2,646 | 3,528 { 4,410 | 5,292 | 6,174 | 7,056 | 7,938 | 7.0 33 (12.9 | 100
30 | 883.6 1,767 | 2,651 | 3,534 | 4,418 | 5,302'| 6,185 | 7,068 | 7,952 | 7.2 34113.0 | 102
31| 885.2 1,770 | 2,656 | 3,541 | 4,426 | 5,811 | 6,196 | 7,081 | 7,967 | 7.3 36 ]13.1| 103
32| 886.7 (1,774 | 2,660 | 3,547 | 4,434 | 5,320 | 6,207 | 7,004 | 7,981 | 7.4 36 | 13.2 | 105
33| 888.3 [ 1,777 | 2,665 | 3,553 | 4,442 | 5,330 | 6,218 | 7,107 | 7,995 | 7.5 37 1 13.3 | 106
34| 889.9 | 1,780 | 2,670 | 3,560 | 4,450 | 5,339 | 6,229 | 7,119 | 8,009 { 7.6 38 113.4| 108
35| 891.5 ] 1,783 | 2,674 | 3,666 | 4,457 | 5,349 | 6,240 | 7,132 | 8,023 | 7.8 39113.5| 109
36 | 893.1 | 1,786 2 679 | 3,672 | 4,465 | 5,358 | 6,262 | 7,145 | 8,038 | 7.9 40 | 13.6 |- 111
37| 894.6 [ 1,789 2, 684 | 3,679 | 4,473 | 5,368 | 6,263 | 7,157 | 8,062 | 8.0 41 (13.7 | 112
38| 896.2 (1,792 | 2,689 | 3,685 | 4,481 | 5,377 | 6,274 | 7,170 | 8,066 | 8.1 42 [ 13.8 | 114
39| 897.8 l 796 | 2,693 | 3,591 | 4,489 | 5,387 | 6,285 | 7,183 | 8,080 | 8.2 43 113.9 ) 115
40 | 899.4 | 1,799 | 2,698 | 3,598 | 4,497 | 5,896 [ 6,296 | 7,195 | 8,095 | 8.3 44 | 14.0 [ 117
41| 901.0 11,802 | 2,703 ! 8,604 | 4,505 | 5,406 | 6,307 { 7,208 | 8,109 | 8.4 45 | 14.1 119
42 ( 902.5 | 1,805 | 2,708 | 3,610 | 4,513 | 5,415 | 6,318 | 7,220 | 8,12 8.5 46 | 14.2 | 120
43 | 904.1) 1,808} 2,712 | 3,617 | 4,521 | 5,425 | 6,329 | 7,233 | 8,137 | 8.6 47 | 14.3 | 122
44 | 905.7 [ 1,811 | 2,717 | 8,623 | 4,529 | 5,434 | 6,840 | 7,246 | 8,161 | 8.7 48 [ 14.4 | 124
451.907.3 | 1,814 | 2,722 | 3,629 | 4,537 [ 5,444 | 6,351 | 7,258 [ 8,166 | 8.8 49 | 14.5 | 125
46 | 908.9 | 1,818 | 2,727 | 3,636 | 4,544 |'5,458 | 6,862 | 7,271 | 8,180 | 8.9 50 | 14.6 | 127
47 | 910.5 | 1,821 | 2,731 | 3,642 | 4,552 | 5,463 | 6,373 | 7,284 | 8,194 | 9.0 51 | 14.7 | 129
48 | 912.0 | 1,824 | 2,736 | 3,648 | 4,560 | 5,472 | 6,884 | 7,296 | 8,208 | 9.1 52 114.8 | 130
49 | 913.6 | 1,827 | 2,741 | 3,654 | 4,568 | 5,482 | 6,395 | 7,309 | 8,223 | 9.2 53 1"14.9 | 132
50 | 915.2 [ 1,830 | 2,746 | 3,661 | 4,576 | 5,491 | 6,406 | 7,322 | 8,237 | 9.3 54 [ 15.0 [ ‘134
51 | 916.8 | 1,833 | 2,750 | 3,667 | 4,584 | 5,501 | 6,417 7 334 | 8,251 | 9.4 655 115.1| 135
52| 918.4 | 1,837 | 2,756 | 3,673 | 4,692 | 5,510 | 6,429 7 347 | 8,265 | 9.5 56 | 15.2 | 137
53| 919.9 | 1,840 | 2,760 | 3,680 | 4,600 | 5,520 | 6,440 | 7,360 | 8,279 | 9.6 58 | 16.3 [ 139
54| 921.5 {1,843 | 2,765 | 3,686 | 4,608 | 5,529 | 6,461 7, 372 | 8,294 | 9.7 59 115.4 | 141
56| 923.1 | 1,846 | 2,769 | 3,692 | 4,616 | 5,539 | 6,462 | 7,385 | 8,308 | 9.8 60 | 15.5 | 142
96 | 924.7 {1,849 | 2,774 | 3,699 | 4,623 | 5,548 | 6,478 | 7,397 | 8,322 | 9.9 611 15.6 | 144
57( 926.3 1,852 (2,779 | 8,705 | 4,631 | 5,558 | 6,484 7 410 | 8,336 | 10.0°| 62| 15.7 | 146
58 | 927.8 | 1,865 | 2,784 | 3,711 | 4,639 | 5,567 | 6,495 7 423 | 8,351 | 10.1 63116.8| 148
50 | 929.4 | 1,850 | 2,788 | 8,718 | 4,647 { 5,577 | 6,506 | 7,435 | 8, 365 15.9 ‘120
16.0 | 151
60 [ 931.0 | 1,862 | 2,793 | 3,724 | 4,655 | 5,586 | 6,517 | 7,448 | 8,379

aFor all distances under 1.6 IDllCS the correction may be taken as + 5 feet. Height of instrument
is assumed 4.5 feet. R T
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TaABLE 24.—For obtaining differences of altitude for any minute, etc.—Continued.

10°
Corrections for curva-
1 2. 3 4 b 6 7 8 9 ture, refraction and
height of instrument.a
’
0 931.0 | 1,862 | 2,793 | 3,724 | 4,655 | 5,586 | 6,517 | 7,448 | 8,379
1 932.6 | 1,865 | 2,798 | 3,730 | 4,663 | 5,596 | 6,528 | 7,461 | 8,393 | Miles.| Feet.|Miles.| Feet.
2 934.2 | 1,868 | 2,803 | 3,737 | 4,671 | 5,605 | 6,539 | 7,473 | 8,408 { 1. 6110.2 64
3 935.8 | 1,872 | 2,807 | 3,743 | 4,679 | 5,615 | 6,660 | 7,486 | 8,422 [ 2.1 7110.3 66
4 937.4 | 1,875 | 2,812 | 3,749 | 4,687 | 5,624 | 6,561 | 7,499 | 8,436 | 2.5 81 10.4 67
5 938.9 | 1,878 | 2,817 | 3,756 | 4,695 | 5,634 .| 6,573 | 7,512 | 8,450 | 2.8 91 10.5 68
6 940.5 | 1,881 | 2,822 | 3,762 | 4,703 | 5,643 | 6,684 | 7,524 | 8,465} 3.1} 10| 10.6 69
7 942.1 1,884 | 2,826 | 3,768 | 4,711 | 5,653 | 6,595 | 7,537 | 8,479 | 3.4} 11 ] 10.7 70
8 943.7 | 1,887 | 2,831 [ 3,775 | 4,718 | 5,662 [ 6,606 | 7,550 | 8,493 | 3.6 | 12 | 10.8 71
9 946.3 | 1,801 | 2,836 | 3,781 | 4,726 | 5,672 | 6,617 | 7,662 | 8,508 | 3.8 | 13| 10.9 73
10 946.9 |'1,894 | 2,841 | 3,787 | 4,734 | 5,681 | 6,628 [ 7,575 | 8,52 4.1 14| 11.0 74
11 048,5 | 1,897 | 2,845 | 3,794 | 4,742 | 5,691 | 6,639 | 7,588 | 8,536 | 4.3 | 15| 111 75
12 950.0 [ 1,900 | 2,850 | 3,800 | 4,750 { 5,700 | 6,650 | 7,600 | 8,550 | 4.5 | 16 ) 11.2 T
13 951.6 | 1,903 | 2,855 | 3,807 | 4,758 | 5,710 | 6,661 | 7,613 | 8,665 | 4.7} 17 | 11.3 78
14 953.2 |.1,906 | 2,860 | 3,813 "4,766 | 5,719 | 6,672 | 7,626 | 8,679 | 4.8 | 18| 1l.4 79
15 954.8 | 1,910 | 2,864 | 3,819 | 4,774 | 5,729 | 6,684 | 7,638 | 8,593 | 5.0 19 | 1.5 80
16 956.4 | 1,913 | 2,869 | 3,826 | 4,782 | 5,738 | 6,695 | 7,651 | 8,607 | 5.2 | 20| 1L6 82
17 958.0 | 1,916 | 2,874 | 3,832 1 4,790 ( 5,748 | 6,706 | 7,664 | 8,622 | 5.4 21 | 11.7 83
18 959.6 | 1,919 | 2,879 | 3,838 | 4,798 | 5,757 | 6,217 | 7,676 | 8,636 | 5.5 22| 11.8 84
19 961.1 | 1,922 | 2,883 | 3,845 | 4,806 | 5,767 | 6,728 | 7,689 | 8,650 | 5.7 { 23| 11.9 86
20 962.7 11,926 | 2,888 | 3,851 | 4,814 ! 5,776 | 6,739 | 7,702 | 8,666 | 5.8 | 24 [12.0 87
21 964.3 | 1,929 | 2,893 | 3,857 | 4,822 | 5,786 | 6,750 | 7,716 | 8,679 | 6.0 12.1 89
22 965.9 | 1,932 | 2,898 | 3,864 | 4,830 | 5,795 | 6,751 | 7,727 | 8,693 | 6.1} 26 | 12.2 90
23 967.5 | 1,935 ( 2,902 | 3,870 | 4,837 | 5,805 | 6,772 | 7,740 | 8,707 | 6.3 | 27 ]12.3 91
24 969.1 | 1,938 | 2,907 | 3,876 | 4,845 | 5,814 | 6,784 | 7,753 | 8,722 | 6.4 ) 28 | 12.4 93
25 970.7 | 1,941 | 2,912 | 8,883 | 4,853 | 5,824 | 6,795 | 7,765 | 8,736 [ 6.5 291 12.5 94
26 972.2 | 1,944 | 2,917 | 3,889 | 4,861 | 5,833 | 6,806 | 7,778 | 8,750 | 6.7 | 30 | 12.6 96
27 973.8 | 1,948 | 2,921 | 3,895 | 4,869 | 5,843 [ 6,817 | 7,791 | 8,764 | 6.8 | 31| 12.7 97
28 975.4 | 1,951 | 2,926 | 8,902 | 4 877 | 5,863 | 6,828 | 7,803 | 8,779 | 6.9 | 32 |12.8 99
29 977.0 | 1,954 | 2,931 | 3,908 | 4,885 | 5,862 | 6,839 | 7,816 | 8,793 | 7.0 | 33 | 12.9 | 100
30 978.6 | 1,957 | 2,936 | 3,914 | 4,893 | 5,872 | 6,850 | 7,829 | 8,807 | 7.2| 34 [13.0| 102
31 980.2 | 1,960 | 2,941 | 3,921 | 4,901 | 5,881 | 6,861 | 7,841 | 8,822 | 7.3 | 35 (13.1| 103
32 981.8.| 1,964 | 2,945 | 3,927 | 4,909 | 5,891 | 6,872 | 7, 8,836 | 7.4 36{13.2| 106
33 983.4 [ 1,967 | 2,950 | 8,933 | 4,917 | 5,900 | 6,884 | 7,867 | 8,850 | 7.5} 37 |13.3 | 106
34 985.0 | 1,970 | 2,955 | 3,940 | 4,925 | 5,910 | 6,895 | 7,880 | 8,866 [ 7.6 | 38 | 13.4 | 108
35 986.5 | 1,973 | 2,960 | 3,946 | 4,933 | 5,919 | 6,906 | 7,892 | 8,879 | 7.8 | 39 113.5| 109
36 | 988.1 1,976 | 2,964 | 3,953 | 4,941 | 5,929 | 6,917 | 7,905 | 8,893 [ 7.9 40| 13.6 | 111
37 989.7 {1,980 | 2,969 | 3,959 | 4,949 | 5,938 | 6,928 | 7,918 | 8,908 [ 8.0 41 |13.7 | 112
38 991.8 | 1,983 12,974 | 3,965 | 4,957 | 5,948 | 6,939 | 7,931 | 8,922 [ 8.1} 42 {13.8| 114
39 992.9.] 1,986 | 2,979 | 8,972 | 4,965 | 5,957 | 6,950 | 7,943 | 8,936 | 8.2 | 43 |13.9| 115
40 994.5 | 1,989 | 2,084 | 3,978 | 4,973 | 5,967 | 6,962 | 7,956 | 8,951 | 8.3 | 44 {14.0] 117
41 996.1 | 1,992 | 2,988 | 3,984 | 4,980 | 5,977 | 6,973 | 7,969 | 8,965 | 8.4 | 45| 14.1| 119
42 997.7| 1,995 [ 2,993 | 8,991 | 4,988 | 5,986 | 6,984 | 7,981 | 8,979 | 8.5 | 46 | 14.2 | 120
43 999.3 | 1,999 | 2,998 | 3,997 | 4,996 | 5,996 | 6,995 ( 7,994 | 8,993 | 8.6 | 47 [ 14.4 | 122
44 | 1,000.9 | 2,002 | 3,003 | 4,003 | 5,004 | 6,005 | 7,006 | $,007 | 9,008 | 8.7 | 48 |14.3 | 124
451 1,002.5 [ 2,005 | 3,007 | 4,010 | 5,012 | 6,015 | 7,017 | 8,020 | 9,022 | 8.8 | 49 | 14.5| 125
46 | 1,004.0 | 2,008 | 3,012 | 4,016 | 5,020 | 6,624 [ 7,028 | 8,032 ] 9,036 | 8.9 50 | 14.6 7 127
47 | 1,005.6 | 2,011 | 8,017 | 4,023 | 5,028 | 6,034 | 7,039 | 8,045 | 9,061 | 9.0 | 51 | 14.7 ! 129
48 11,007.2 | 2,014 | 3,022 | 4,029 | 5,036 | 6,043 | 7,051 | 8,058 | 9,065 | 9.1 | 52 14.8 ] 130
49 11,008.8 | 2,018 | 3,026 | 4,035 | 5,044 | 6,053 | 7,062 | 8,071 9,079 | 9.2 | 53 ) 14.9| 132
50 | 1,010.4°| 2,021 | 3,031 | 4,042 | 5,052 | 6,062 | 7,073 | 8,083 | 9,094} 9.3 | 54| 15.0 | 134
51} 1,012.0 | 2,024 | 3,036 | 4,048 | 5,060 | 6,072 | 7,084 { 8,096 | 9,108 | 9.4 | 55| 156.1 | 135
52 | 1,018.6 | 2,027 | 3,041 | 4,054 | 5,068 | 6,082 | 7,095 | 8,109 | 9,122 | 9.5| 56 | 15.2 | 137
53 | 1,015.2 | 2,030 | 3,046 | 4,061 | 5,076 | 6,091 | 7,106 | 8,121 | 9,137 | 9.6 | 58 | 15.3 | 139
54 | 1,016.8 | 2,034 | 3,050 | 4,067 | 5,084 | 6,101 | 7,117 | 8,134 | 9,151 | 9.7} 59 | 156.4 | 141
55 11,018.4 | 2,037 { 3,055 | 4,073 | 5,092 | 6,110 { 7,129 | 8,147 | 9,165 | 9.8 | 60| 15.5 | 142
56 | 1,020.0 | 2,040 | 3,060 | 4,080 | 5,100 | 6,120 7,140 | 8,160 | 9,180 | 9.9 | 61 | 15.6 { 144
57 [ 1,021.5 | 2,043 | 3,065 | 4,086 | 5,108 | 6,129 | 7,151 | 8,172 | 9,194 | 10.0 | 62 | 15.7 | 146
58 11,023.1 (2,046 | 3,069 | 4,093 { 5,116 | 6,139 | 7,162 | 8,185 | 9,208 | 10.1 | 63 | 15.8 | 148
59 |.1,024.7 | 2,049 | 3,074 | 4,099 | 5,124 | 6,148 | 7,173 | 8,198 | 9,223 15.9 [ 150
16.0 | 151
60 | 1,026.3 | 2,053 | 3,079 | 4,105 | 5,132 | 6,158 | 7,184 | 8,211 | 9,237

aFor all distances under 1.6 miles the correction may be taken as + 5 feet. Height of instrument

is assumed 4.5 feet.

~
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Tanri 24.—Ior obtaining differences of altitude for any minute, etc.—Continued.

11°
Corrections for curva-
1 2 3 4 b 6 7 8 9 ture, refraction, and
heightofinstrament.a
!
0| 1,026.8( 2,063 { 3,079 | 4,105 | 5,132 | 6,158 | 7,184 | 8,211 | 9,237
1| 1,027.9 '2,05() 3,084 4,112 | 5,140 | 6,168 | 7,195 | 8,223 | 9,251 |Miles. |Feet. | Miles.; Feet.
211,029.5( 2,069 | 3,089 | 4,118 | 5,148 | 6,177 | 7,207 | 8,236 | 9,266 | 1.6 6 (10.2 64
311,031.1| 2,062 { 3,003 | 4,124 | 5,156 6187 | 7,218 , 24 9,280 | 2.1 7(10.3 66
4(1,032.7| 2,066 | 3,098 | 4,131 | 5,164 | 6,196 | 7,229 | 8,262 | 9,294 [ 2.5 8110.4 67
5] 1,034.3 2,069 | 3,103 | 4,137 | 5,172 | 6,206 | 7,240 }{ 8,275 | 9,309 | 2.8 9 110.6 68
6 (1,036 (20723108 4,144 | 5,180 | 6,215 | 7,251 | 8,287 | 9,823 [ 3.1{ 10 |10.6 69
711,088 | 2,075 (3,113 | 4,150 | 5,188 | 6,225 | 7,263 | 8,300 | 9,338 | 3.4 | 11[10.7| 70
$(1,030 |2078 (8117 | 4,156 | 5,196 | 6,235 | 7,274 8,313 | 9,852 3.6 12}10.8 71
9| 1,041 2 081 | 3,122 | 4,163 | 5,204 | 6,244 | 7,285 | 8,326 | 9,366 | 3.8 | 13| 10.9 73
10 | 1,042 | 2,085 | 3,127 | 4,169 | 5,212 { 6,254 | 7,296 | 8,338 | 9,381 | 4.1 | 14 |1L0| 74
11| 1,044 | 2,088 | 3,132 | 4,176 | 5,219 6, 263 | 7,307 1 8,351 | 9,395 | 4.3 15| 11.1 75
12 11,046 | 2,001 ( 3,136 | 4,182 | 5,227 | 6,273 | 7,318 | §,364 | 9,409 [ 4.5 | 16| 11.2 77
13 11,047 | 2,094 | 3,141 | 4,188 | 5,235 | 6,283 | 7,330 | 8,877 | 9,424 | 4.7 | 17 (1.3 78
14 11,049 | 2,097 | 3,146 | 4,195 { 5,243 | 6,292 7 341 | 8,390 | 9,438 | 4.8 18 11.4 79
15 11,050 | 2,101 | 8,151 | 4,201 | 5,261 | 6,302 352 8,402 | 9,453 | 5.0 | 19| 1L5 80
16 | 1,052 | 2,104 | 3,156 | 4,208 | 5,259 | 6,811 7,3(,3 8,415 9,467 52| 20|1L.6| &
17 11,063 | 2,107 | 3,160 | 4,214 | 5,267 | 6,821 | 7,374 | 8,428 | 8,481 | 5.4 | 21| 1L7 83
18 | 1,066 2,]10 3,165 | 4,220 | 5,275 | 6,330 | 7,386 | 8,441 | 9,496 | 5.5 22| 11.8 84
191,057 | 2113 | 8,170 | 4,227 | 5,283 | 6,840 | 7,897 | 8,453 | 9,510 | 5.7 | 23 [11.9] 86
20 1,058 12,117 | 3,175 | 4,233 | 5,291 | 6,350 | 7,408 | 8,466 | 9,524 5.8 | 24 [12.0| &7
21 [ 1,060 | 2,120 | 3,180 | 4,239 | 5,299 () 359 | 7,419 | 8,479 | 9,639 | 6.0 25]12.1 89
22 [ 1,061 | 2,123 | 3,184 | 4,246 | 5,307 b, 369 | 7,430 | 8,492 [ 9,653 | 6.1 | 26| 12.2 90
23 | 1,063 2 126 | 3,189 | 4,252 | 5,315 | 6,378 | 7,441 | 8,604 | 9,568 | 6.3 ) 27]12.3 91
24 | 1,065 2, 129 | 3,194 | 4,259 | 5,323 G, 388 | 7,453 | 8,617 | 9,582 | 6.4 | 28| 12.4 93
25| 1,066 | 2,133-| 3,199 | 4,265 | 5,331 | 6,398 | 7,464 | 8,630 | 9,596 | 6.5 29 |12.5| 94
2 [ 1,068 | 2136 | 3,204 | 4,271 | 5,339 | 6,407 | 7,475 | 8,543 | 9,611 | 6.7 | 30 [12.6] 96
27 (1,069 | 2,139 | 3,208 | 4,278 | 5,347 | 6,417 | 7,486 | 8,556 | 9,625 | 6.8 | 31|12.7| 97
281,071 | 2,142 | 8,213 | 4,284 | 5,365 | 6,426 7, 497 | 8,568 | 9,639 | 6.9 32} 12.8
291,073 | 2,145 | 3,218 | 4,291 | 5,263 | 6,436 | 7,509 | 8,581 | 9,654 | 7.0 33|12.9| 100
30 11,074 |2,248 | 3,223 | 4,297 | 5,371 | 6,445 | 7,520 | 8,504 | 9,668 | 7.2 | 84| 13.0| 102
311,076 | 2,152 | 3,227 | 4,303 | 5,379 | 6,455 | 7,531 | 8,607 | 9,682 |.7.8 | 35|13.1| 103
821 1,077 | 2,156 | 8,232 | 4,310 | 5,387 | 6,465 | 7,642 | 8,619 | 9,697 | 7.4 | 36| 13.2| 105
33| 1,079 | 2,158 | 3,237 | 4,316 | 5,395 | 6,474 | 7,553 | 8,632 | 9,711 | 7.5 | 37| 13.3| 106
341,081 2161 | 3,242 | 4,323 | 5,403 | 6,484 | 7,664 | 8,645 [ 9,726 | 7.6 | 38 13.4| 108
36 | 1,082 | 2,164 | 8,247 | 4,329 7,576 | 8,658 9, 740 1 7.8 39113.5| 109
36 ) 1,084 | 2,168 | 3,262 | 4,335 7,687 8671 ) 9,755 | 7.9} 40| 13.6| 111
37 11,086 | 2,171 | 3,256 | 4,342 7,698 | 8,683 | 9,769 8.0 | 41|13.7| 112
38 11,087 !2174 | 3,261 | 4,348 7,609 | 8,696 | 9,783 | 8.1 42|13.8| 114
39 11,089 | 2,177 | 8,266 | 4,355 7,621 | 8,709 | 9,798 | 8.2 43 |13.9| 115
40 | 1,090 | 2,181 | 3,271 | 4,361 7,632 | 8,722 | 9,812 8.3| 44 ) 14.0 | 117
411,092 | 2,184 | 3,276 | 4,367 7,643 8 736 | 9,827 | 8.4 45| 14.1 | 119
42 11,003 | 2,187 | 3,2 4,374 7,654 8,718 9,841 | 85| 46| 14.2 ] 120
43 11,095 | 2,190 | 8,285 | 4,380 7,665 | 8,760 | 9,856 | &.6 | 47 [14.3| 122
44 11,007 | 2,193 | 3,290 | 4,387 7,677 18,7731 9,870 | 8.7 48 (14.4] 124
46 11,098 | 2,197 | 3,295 [ 4,393 7,688 | 8,786 | 9,884 | 8.8 | 49 14.56| 126
46 | 1,100 | 2,200 | 3,300 | 4,399 7,699 | 8,799 | 9,899 | 89| 50146 127
47 11,101 | 2,203 | 3,304 | 4,406 7,710 | 8,812 | 9,913 | 9.0 51 (14.7 | 129
48 11,103 | 2,206 | 3,309 | 4,412 7,721 1 8,825 9,928 9.1 | 52| 14.8 | 130
49 1 1,105 2 209 3 314 | 4,419 7,733 | 8,837 [ 9,942 | 9.2 53 [ 14.9 | 132
50 [ 1,106 | 2,213 | 3,319 | 4,425 7,744 | 8,850 | 9,956 | 9.3 | 54 15.0 | 134
51 11,108 | 2,216 | 3,324 | 4,431 7,755 | 8,863 | 9,971 9.4 551|151 1385
52 11,109 | 2,219 | 3,328 | 4,438 7,766 | 8,876 | 9,985 | 9.5 56 [ 15.2 | 137
53 | 1,111 | 2,222 | 3,333 | 4,444 7,778 | 8,839 [ 10,000 | 9.6 | 58 [ 15.3 | 139
54 (1,118 | 2,225 | 3,338 4,451 7,789 | 8,901 | 10,014 | 9.7 | 59| 15.4 [ 141
55 | 1,114 | 2,229 | 3,343 | 4,457 7,800 | 8,914 | 10,029 | 9.8 | 60 | 16.5 | 142
56 1 1,116 | 2,232 | 3,348 | 4,464 7,811 1 8,927 | 10,043 | 9.9 61 [ 15.6 | 144
67 | 1,117 | 2,235 | 3,352 | 4,470 7 822 | 8,940 | 10,057 } 10.0 | 62 |,15.7 | 146
58 | 1,119 | 2,238 | 3,357 | 4,476 7 834 | 8,953 | 10,072 | 10.1 [ 63 [ 15.8 | 148
59 l 121 | 2,241 | 3,362 | 4,483 | 5,603 | 6,724 7, 845 8 966 | 10,086 %28 %g(i)
60 ] 1,122 | 2,245 | 3,867 | 4,489 | §,611 | 6,734 | 7,856 | 8,978 | 10,101

aFor all distances.under 1.6 miles the correction may be taken as + 5 feet. Height of instrument
is assumed 4.5 feet. . )
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TaBLE 24.— For obtaining differences of altitude for any minute, etc.—Continued.

12°,
- Corrections for curva-
1 2 3 4 5] 6 7 8 9 ture, refraction, and
: . . helght ofinstrument.a
’ . .
01,122 | 2,245 | 3,367 | 4,489 | 5,612 | 6,734 | 7,856 | 8,978 | 10,101
111,124 | 2,248 | 3,372 | 4,496 | 5,620 6, 743 | 7,867 | 8,991 | 10,115 |Miles.| Feet. | Miles.| Feel.
211,126 | 2,251 | 3,377 | 4,502 | 5,628 | 6,753 | 7,879 | 9,004 | 10,130 | 1.6 6]10.2 64
311,127 | 2,254 | 3,381 | 4,508 | 5,636 b, 763 | 7,890 { 9,017 { 10,144 [ 2.1 7110.3 65
411,129 ; 2,257 (3,386 | 4,515 | 5,644 | 6,772 | 7,901 | 9.030 | 10,169 | 2.5 8§110.4 67
51,130 | 2,261 | 3,391 | 4,521 | 5,652 | 6,782 | 7,912 | 9,043 | 10,173 | 2.8 9 110.5
611,132 | 2,264 | 3,396 | 4,528 | 5,660 | 6,792 | 7,924 | 9,056 | 10,188 | 3.1| 10|10.6| 69
711,134 | 2,267 | 3,401 | 4,634 | 5,668 | 6,801 | 7,935 | 9,068 | 10,202 | 3.4 11 | 10.7 70
81,1385 | 2,270 | 3,405 | 4,541 | 5,676 | 6,811 [ 7,946 | 9,081 | 10,216 | 3.6 12 | 10.8 71
9 |1,137 | 2,274 | 3,410 4 547 | 5,684 | 6,821 | 7,957 | 9,094 | 10,281 | 3.8 13 | 10.9 73
10 | 1,138 | 2,277 | 3,415 | 4,564 | 5,692 | 6,830 | 7,969 | 9,107 | 10,245 | 4.1 14 | 11.0 74
11 (1,140 | 2,280 | 3,420 | 4,560 | 5,700 | 6,840 | 7,980 | 9,120 10, 260 | 4.3 15 | 11.1 76
12 11,142 | 2 3,425 | 4,566 | 5,708 | 6,850 | 7,991 | 9,133 | 10,274 | 4.5 16 | 11.2 i
13 (1,143 | 2,286 | 3,430 | 4,573 | 5,716 | 6,859 | 8,002 | 9,146 | 10,289 | 4.7 | 17 |1L.3| 78
14 1,145 | 2,290 | 3,434 | 4,579 | 5,724 | 6,869 | 8,014 | 9,158 { 10,303 | 4.8 18 | 11.4 79
15 11,146 | 2,293 | 3,439 { 4,586 | 5,732 | 6,879 | 8,025 { 9,171 | 10,318 [ 5.0 19 | 11.5 80
16 {1,148 | 2,296 | 3,444 | 4,592 | 5,740 | 6,888 | 8,036 | 9,184 | 10,332 | 5.2 20 [ 11.6 2
17 | 1,150 | 2,299 | 3,449 | 4,599 | 5,748 6 898 | 8,047 | 9,197 | 10,347.| 5.4 21 ] 11.7 83
18 1,151 | 2,302 | 3,454 | 4,605 | 5, 756 8,059 | 9,210 { 10,361 | 5.5 221118 84
19 | 1,153 | 2,306 | 3,469 | 4,611 | 5,764 6, 917 | 8,070 | 9,223 | 10,376 | 5.7 23 1 11.9 86
20 | 1,154 | 2,309 | 3,463-] 4,618 | 5,772 | 6,927 | 8,081 | 9,236 | 10,390 | 5.8 24 112.0 87
211,156 | 2,312 | 3,468 | 4,624 | 5,780 | €,936 | 8,092 | 9,249 | 10,405 | 6.0 25 [ 12.1 89
22 | 1,158 | 2,315 | 3,473 | 4,631 | 5,788 | 6,946 | 8,104 | 9,261 | 10,419 | 6.1 26| 12.2 90
23 | 1,169 | 2,819 | 8,478 | 4,637 | 5,796 | 6,956 | 8,115 | 9,274 | 10,434 | 6.3 27 112.3 91
24 | 1,161 | 2,822 | 3,483 | 4,644 | 5,804 | 6,965 | 8,126 | 9,287 | 10,448"| 6.4 | 28]12.4| 93
25 11,163 | 2,325 | 3,487 | 4,650 1 5,812 | 6,975 | 8,138 | 9,300 | 10,463 | 6.5 29 | 12.6 94
26 11,164 | 2,328 | 3,492 | 4,666 5,821 | 6,985 | 8,149 | 9,313 | 10,477 | 6.7 30 | 12.6 96
27| 1,166 | 2,331 | 8,497 | 4,663 5,829 | 6,994 | 8,160 | 9,326 | 10,491 | 6.8 31 | 12.7 97
28 | 1,167 | 2,335 | 8,502 | 4,669 | 5,837 | 7,004 | 8,171 | 9,339 | 10,506 | 6.9 32 |12.8 99
29| 1,169 | 2,338 | 3,507 | 4,676 5,845 | 7,014 | 8,1 9,351 | 10,520 | 7.0 33 12,9 | 100
30 1,171 | 2,341 | 3,512 | 4,682 | 5,853 | 7,023 | 8,194 | 9,364 | 10,5635 | 7.2 34 (13.0 | 102
31| 1,172 | 2,344 | 3,516 | 4,689 | 5,861 | 7,033 | 8,205 | 9,377 | 10,549 | 7.3 | 85 |13.1| 103
32| 1,174 | 2,348 | 3,621 | 4,695 | 5,869 | 7,043 | 8,216 | 9,390 | 10,564 | 7.4 36 [ 13.2 [ 105
33| 1,175 | 2,351 | 8,526 | 4,702 | 5,877 | 7,052 |'8,228 | 9,403 | 10,5679 | 7.5 37 113.3 | 106
341,177 | 2,354 | 3,531 | 4,708 | 5,885 | 7,062 8 239 | 9,416 | 10,5693 | 7.6 38 |13.4| 108
361,179 | 2,357 | 3,536 | 4,714 | 5,893 | 7,072 8, 9,429 | 10,608 | 7.8 39 13.5( 109
36 1,180 | 2,360 | 3, 4,721 | 5,901 | 7,081 | 8,262 | 9,442 | 10,622 | 7.9 40 | 13.6 | 111
3711,182 | 2, 3,546 | 4,727 | 5,909 | 7,001 | 8,273 | 9,455 | 10,637 [ 8.0 41| 13.7 | 112
38 | 1,183 | 2,367 | 3,550 | 4,734 | 5,917 | 7,101 | 8,284 | 9,468 | 10,651 | 8.1 | 42 |13.8| 114
39| 1,185 | 2,370 | 3,555 | 4,740 | 5,925 | 7,110 | 8;296 | 9,481 | 10,666 | 8.2 43 [13.9| 115
40 | 1,187 | 2,873 | 8,560 | 4,747 | 5,933 | 7,120 | 8,307 | 9,494 | 10,680 | 8.3 44 | 140} 117
41 | 17188 | 2,377 | 8,565 | 4,758 | 5,942 | 7,130 | 8,318 | 9,506 10 695 | 8.4 451 14.1 | 119
42 11,190 | 2,380 | 3,570 | 4,760 | 5,950 | 7,140 | 8,329 | 9,519 | 10,709 | 8.5 46 | 14.2 ) 120
43 11,192 | 2,383 | 3,675 | 4,766 | 5,958 | 7,149 | 8,341 | 9,532 10 724 | 8.6 47 | 14.3 | 122
44 [ 1,193 | 2,386 | 8,579 | 4,773 | 5,966 | 7,159 | 8,352 | 9,545 10,738 | 8.7 48 [ 14.4 | 124
45 | 1,195 | 2,390 | 3,684 | 4,779 | 5,974 | 7,169 | 8,363 | 9,558 | 10,753 | 8.8 49 |1 14.5 | 125
46 ) 1,196 | 2,393 | 3,589 | 4,785 | 5,982 | 7,178 | §,375 | 9,671 | 10,767 | 8.9 50 [ 14.6 | 127
47 {1,198 | 2,396 | 3,594 | 4,792 | 5,990 | 7,188 | 8,386 | 9,584 | 10,782 | 9.0 51 | 14.7 | 129
48 |1 2,399 { 3,699 | 4,798 [ 5,998 | 7,198 | 8,397 | 9,697 | 10,796 | 9.1 52 (4.8 130
49 | 1,201 | 2,402 | 3, 4,805 | 6,006 | 7,207 8 409 | 9,610 | 10,811 | 9.2 53 | 14.9 | 132
, 50 {1,203 | 2,406 | 3,608 | 4,811 | 6,014 | 7,217 | 8,420 | 9,623 | 10,825 | 9.3 54 15.0 | 134
51 [ 1,204 | 2,409 | 3,613 | 4,818 | 6,022 | 7,227 | 8,431 | 9,636 | 10,840 | 9.4 655 [ 16.1 | 135
52 | 1,206 | 2,412 | 3,618 | 4,824 | 6,030 | 7,236 | 8,442 | 9,648 | 10,855 | 9.5 | 56 |15.2 | 137
63 | 1,208 | 2,415 | 3,623 | 4,831 | 6,038 | 7,246 | 8,454 | 9,661 | 10,869 | 9.6 58 | 16.3 | 139
54 1,209 | 2,419 | 3,628 | 4,837 | 6,046 | 7, 8,465 [ 9,674 | 10,884 | 9.7 59 [ 16.4 | 141
65 | 1,211 ) 2,422 | 3,633 4 844 | 6,055 | 7,265 | 8,476 | 9,687 1 10,898 | 9.8 60 | 15.5 ] 142
56 | 1,213 | 2,425 | 3,638 4 850 | 6,063 | 7,276 | 8,488 | 9,700 | 10,913 [ 9.9 6L | 15.6 | 144
57 | 1,214 | 2,428 | 3,642 4, 857 | 6,071 | 7,285 | 8,499 | 9,713 | 10,927 | 10.0 62| 15.7 | 146
58 | 1,216 | 2,431 | 3,647 | 4,863 | 6,079 | 7,294 | 8,510 | 9,726 | 10,942 | 10.1 63 | 15.8 | 148
591,217 | 2,435 | 3,662 | 4,869 | 6,087 | 7,304 | 8,521 | 9,739 10 956 16.9 [ 150
. 16.0 | 151
60 | 1,219 | 2,438 | 3,657 | 4,876 | 6,095 | 7,314 | 8,533 | 9,752 | 10,971

aFor all distances under 1.6 miles the correction may be taken as + 6 feet, Height of mstrument
is assumed 4.5 feet.
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TasLe 24.—For oblaining differences of altitude for any minute, etc.—Continued.

13°,
Corrections for curva-
1 2 3 4 ] 6 7 S 9 ture, refraction, and
heightof instrument.a
, .
011,219 | 2,438 | 8,667 | 4,876 | 6,095 | 7,314 | 8,633 | 9,752 |10,971
1 1,2&1 2,441 3,0(32 4,882 0,103 7,824 | 8,644 | 9,765 110,985 | Miles.| Jeet. | Miles.| Feet.
21,222 | 2,444 | 3,667 | 4,889 | 6,111 | 7,333 | 8,566 | 9,778 111,000 [ 1.6 6110.2 64
3| 1,224 | 2,448 | 3,672 | 4,89 | 6,119 | 7,343 | 8,667 [ 9,791 |11,015 [ 2.1 7110.3 65
411,225 2°451 3,670 4,902 | 6,127 | 7,363 | 8,678 | 9,804 |11,029 | 2.5 8110.4 67
511,227 | 2,454 | 3,681 | 4,908 | 6,136 | 7,362 | 8,690 | 9,817 |11,044 | 2.8 9110.5 68
61,229 2,4o7 3,686 | 4,915 | 6,143 | 7,372 | 8,601 | 9,830 [11,058 | 3.1 10 | 10.6 69
711,230 | 2,461 | 3,691 | 4,921 | 6,162 | 7,382 | 8,612 | 9,843 |11,073 | 3.4 11| 10.7 70
811,232 | 2,464 | 3,696 | 4,928 | 6,160 | 7,392 | 8,624 | 9,855 |11,087 | 3.6 12 | 10.8 71
911,234 | 2,467 5 701 | 4,934 | 6,168 | 7,401 | 8,636 | 9,868 11 102 | 3.8 13 110.9 73
10| 1,236 | 2,470 | 3,706 | 4,941 | 6,176 | 7,411 | 8,646 | 9,881 |11,117 | 4.1 14 | 11.0 74
11| 1,237 | 2,474 | 3,710 | 4,947 b,18<1 7,421 | 8,658 | 9,894 |11,131 | 4.3 16 | 11.1 75
12| 1,238 | 2,477 | 3,716 | 4,954 | 6,192 7,430 | 8,669 [ 9,907 (11,146 [ 4.5 16 | 11.2 7
13| 1,240 | 2,480 | 3,720 | 4,960 | 6,200 | 7,440 | 8,680 | 9,920 {11,160 | 4.7 17 | 11.3 78
141 1,243 | 2,483 | 3,726 | 4,967 | 6,208 | 7,450 | 8,692 | 9,933 |11,175 | 4.8 18 | 11.4 79
15| 1,243 | 2,487 | 3,730 | 4,973 | 6,216 | 7,460 | 8,703 | 9,946 {11,190 { 5.0 19 | 1.5 80
16 | 1,245 | 2,490 | 3,735 | 4,980 | 6,224 | 7,469 | 8,714 | 9,959 |11,204 [ 5.2 20 [ 11.6 82
17| 1,247 | 2,493 | 3,740.{ 4,986 | 6,233 | 7,479 | 8,726 | 9,972 (11,219 [ 5.4 21| 11.7 83
18 | 1,248 | 2,496 | 3,744 | 4,993 | 6,241 | 7,489 | 8,737 | 9,985 (11,233 [ 5.5 22| 11.8 84
19 11,250 { 2,600 | 3,749 | 4,999 | 6,249 | 7,499 | 8,748 | 9,998 11 248 | 5.7 23 | 11.9 86
20| 1,251 | 2,503 | 3,764 | 5,006 | 6,257 | 7,508 | 8,760 110,011 |11,262 | 5.8 24 112.0 87
21 | 1,268 | 2,506 | 3,759 | 5,012 | 6,266 | 7,518 | 8,771 (10,024 (11,277 [ 6.0 25 | 12.1 89
2211,266 | 2,609 | 3,764 | 5,019 | 6,273 | 7,628 | 8,782 110,037 {11,202 | 6.1 26 | 12.2 90
23 | 1,256 {.2,513 | 3,769 | 5,025 | 6,281 | 7,637 | 8,794 |10,050 [11,306 | 6.3 27 112.3 91
24 11,258 | 2,616 | 3,774 | 5,032 | 6,289 | 7,547 | §,805 |10,063 {11,321 | 6.4 28 | 12.4 93
25 11,2060 | 2,619 | 3,779 | 5,038 | 6,297 | 7,557 | 8,816 110,076 |11,336 | 6.5 29 [ 12.6 94
26 | 1,261 | 2,522 | 8,783 | 5,044 | 6,306 | 7,567 | & 828 {10,089 {11,350 | 6.7 30 [ 12.6 96
27 11,263 | 2,625 | 3,788 | 5,051 | 6,314 | 7,576 | 8,839 {10,102 |11,365 | 6.8 31 | 12.7 97
28 11,264 | 2,629 | 3,793 | 5,057 | 6,322 | 7,686 | 8,851 |10,115 11,379 | 6.9 32 |12.8 99
29 11,266 | 2,632 | 3,798 | 5,004 | 6,330 7 596 | 8,862 10 128 11 394 | 7.0 33 {12.9| 100
30 11,268 | 2,535 | 3,803 } 5,070 | 6,338 | 7,606 | 8,873 {10,141 {11,409 | 7.2 34 113.0| 102
31| 1,269 | 2,538 | 3,808 [ 6,077 | 6,346 | 7,615 | 8,885 {10,154 (11,423 | 7.3 36 | 13.1] 103
82 11,271 | 2,642 | 3,813 | 5,083 | 6,354 | 7,625 | 8,896 | 10,167 | 11,438 | 7.4 36 | 13.2 1 105
33 11,273 | 2,645 | 8,817.| 5,000 | 6,362 | 7,635 | 8,907 {10,180 |11,452 | 7.5 37 (13.3| 106
34| 1,274 | 2,548 | 3,822 | 5,096 | 6,371 | 7,645 | 8,919 [10,193 {11,467 | 7.6 38 [ 13.4 | 108
35 | 1,276 | 2,561 | 3,827 | 5,103 | 6,379 | 7,654 | 8,930 {10,206 |11,482 | 7.8 39| 13.5| 109
36| 1,277 | 2,556 | 3,832 | 5,109 | 6,387 [ 7,664 | 8,942 {10,219 |11,496 | 7.9 40 | 13.6 | 111
37 | 1,279 | 2,658 | 3,837 | 5,116 | G,395 | 7,674 | 8,953 | 10,232 (11,5611 | 8.0 41 | 13.7 ] 112
38 [ 1,281 | 2,661 | 3,842 | 5,122 | 6,403 | 7,684 | 8,964 110,245 [11,526 | 8.1 42 113.8| 114
39 (1,282 { 2,566 { 3,847 [ 5,129 | 6,411 | 7,693 | 8,976 10,258 {11,640 | 8.2 43 1 13.9( 116
40 4 (2,668 | 3,852 | 5,135 | 6,419 | 7,703 | 8,987 | 10,271 |11,655 | 8.8 44 (14.0 | 117
41 | 1,286 | 2,571 | 3,857 | 5,142 | 6,427 | 7,713 | 8,999 (10,284 |11,569 | 8.4 45 { 14.1 | 119
42 11,287 | 2,674 | 3,861 | b,149 | 6,436 | 7,723 | 9,010 10,297 |11,584 | 8.5 46.) 14.2 | 120
43 11,289} 2,678 | 3,866 | 5,165 | 6,444 | 7,732 | 9,021 {10,310 |11,599 | 8.6 47 1 14.3 | 122
44 | 1,290 | 2,681 | 3,871 | 5,162 | 6,452 | 7,742 | 9,033 {10,323 (11,613 | 8.7 48 [ 14.4 | 124
46 1,292 | 2,684 | 3,876 | 5,168 | 6,460 | 7,752 | 9,044 (10,336 (11,628 | 8.8 49 [ 14.5 | 125
46 1,294 | 2,587 | 3,881 | 5,175 | 6,468 [ 7,762 | 9,055 [10,349 |11,643 | 8.9 50 | 14.6 | 127
47 {1,295 [ 2,591 | 3,886 | 5,181 [ 6,476 | 7,771 [ 9,067 (10,362 [11,657 | 9.0 bl [ 14.7 { 129
48 11,297 | 2,694 | 3,801 | 5,185 | 6,484 | 7,781 | 9,078 | 10,3875 |11,672 | 9.1 52 114.8 | 130
49 11,299 | 2,697 3,896 | 5,194 | 6,493 | 7,791 | 9,090 10 388 |11,687 | 9.2 63| 14.9 | 132
50 [ 1,300 | 2,600 | 3.900 | 5,201 | 6,501 | 7,801 | 9,101 | 10,401 {11,701 [ 9.3 64 [ 15.0 [ 134
61 (1,802 | 2,604 | 8,905 1 5,207 | 6,609 | 7,811 | 9,112 {10,414 (11,716 | 9.4 65 | 16.1| 1385
621,303 | 2,607 | 3,910 | 5,214 | 6,517 | 7,820 | 9,124 | 10,427 |11,731 | 9.5 66 | 15.2 | 137
53 | 1,306 | 2,610 | 8,916 | 5,220 | 6,525 | 7,830 | 9,135 10,440 (11,746 | 9.6 68 | 16.3 | 139
54 (1,307 | 2,613 | 3,920 | 5,227 | 6,533 | 7,840 | 9,147 | 10,453 |11,760 | 9.7 59| 15.4 | 141
65 | 1,308 | 2,617 | 3,925 | 5,233 | 6,541 | 7,850 | 9,158 [10,466 11,776 | 9.8 60 | 15.56 | 142
56 | 1,310 | 2,620 | 3,930 | 5,240 | 6,550 | 7,859 | 9,170 | 10,479 [11,789 | 9.9 61| 15.6 | 144
57 | 1,812 | 2,623 | 3,935 | 5,246 | 6,568 | 7,869 | 9,181 [10,492 |11,804 | 10.0 62 ]15.7 | 146
58 (1,313 | 2,626 | 3,940 | 5,253 | 6,566 | 7,879 | 9,192 | 10,506 |11,819 | 10.1 63 [ 16.8 | 148
59 {1,815 | 2,630 | 3,944 | 5,259 | 6,574 | 7,889 | 9,204 | 10,519 |11,833 igg {gg
60 | 1,316 | 2,633 | 8,949 | 5,266 | 6,582 | 7,899 | 9,215 {10,532 |11, 848

aFor all distances under 1.6 miles the correction may be taken as + 5 feet. Height of instrument

is assumed 4.5 feet.

Bull. 214—03——17
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TABLE 24.— For obtaining differences of altitude for any minute, et¢.—Continued.

14°,
. Corrections ' for curva-
1 2 3 4 5 6 7 8 9 ture, refraction, and
: heightof instrument.a
1
01,316 | 2,633 | 3,949 | 5,266 | 6,582 | 7,899 | 9,215 110,532 | 11, 848
111,318 | 2,636 | 3,954 | 5,272 | 6,590 | 7,909 | 9,227 {10,645 |11, 863 | Miles.| Feet, | Miles.| Feet
21,320 | 2,639 | 3,959 {5,279 | 6,699 | 7,918 | 9,238 110,558 {11,877 | 1.6 5 { 10.2 64
3]1,321) 2,643 | 3,964 | 5,285 | 6,607 | 7,928 | 9,249 110,571 |11,892 | 2.1 7110.3 65
41,323 | 2,646 | 3,969 | 5,292 | 6,615 | 7,938 | 9,261 (10,584 111,907 | 2.5 §110.4 67
511,325 | 2,649 | 3,974 | 5,298 | 6,623 | 7,948 | 9,272 | 10,597 (11,923 | 2.8 9110.5 68
611,326 | 2,653 | 3,979 | 5,305 | 6,631°] 7,957 | 9,284 110,610 |11,936 | 3.1 10 | 10.6 69
711,328 2,656 | 3,984 | 5,812 | 6,639 | 7,967 | 9,205 {10,623 {11,951 | 3.4 11} 10.7 70
81,330 | 2,659 | 8,989 | 5,318 | 6,648 | 7,977 | 9,307 {10,636 |11,966 } 3.6 12 | 10.8 !
991,331 2,662 | 3,998 | 5325 | 6656 | 7,987 | 9,318 |10,649 |11,980 | 3.8 13 | 10.9 73
10 | 1,33 | 2,666 | 3,998 | 5,381 | 6,664 { 7,997 | 9,329 [10,662 {11,995 | 4.1 | 14 |1L.0| 74
11 | 1,334 | 2,669 | 4,008 | 5,338 | 6,672 | 8,006 | 9,341 | 10,675 (12,010 | 4.3 15 | 11.1 75
12 | 1,336 | 2,672 | 4,008 | 5,344 | 6,680 | 8,016 | 9,352 | 10,688 12,024 | 4.5 16 | 11.2 ki
13 | 1,338 | 2,675 | 4,013 | 5,351 | 6,688 | 8,026 | 9,364. 110,701 12,039 | 4.7 17 [ 11.3 78
14 | 1,339 | 2,679 | 4,018 | 5,357 | 6,697 | 8,036 | 9,375 | 10,715 [12,054 | 4.8 18 | 11.4 79
15 | 1,341 | 2,682 | 4,023 | 5,364 | 6,705 | 8,046 | 9,387 | 10,728 |12,069-| 5.0 19 | 11.56 80
16 11,3431 2,685 | 4,028 | 5,370 | 6,713 | 8,056 | 9,398 110,741 112,083 | 5.2 20 | 11.6 82
17 | 1,344 | 2,688 | 4,033 | 5,877 | 6,721 | 8,060 | 9,410 [10,754 (12,098 | 5.4 21| 1.7 83
18 | 1,346 | 2,692 | 4,038 | 5,383 | 6,729 | 8,075 | 9,421 10,767 (12,1183 | 5.5 22 | 11.8 84
19 ,348 1 2,695 | 4,042 | 5,390 | 6,737 | 8,085 [ v,432 10,780 (12,127 | 5.7 23 | 11.9 86
20 11,349 | 2,698 | 4,047 | 5,397 | 6,746 | 8,005 | 9,444 | 10,793 112,142 | 5.8 24 | 12.0 S7
21 | 1,351 | 2,702 | 4,052 | 5,403 | 6,754 | 8,105 | 9,455 [10,806 |12,157 § 6.0 25 | 12.1 89
22 | 1,352 | 2,705 | 4,067 | 6,410 | 6,762 | 8,114 | 9,467 (10,819 | 12,172 | 6.1 26 112.2 9
23 | 1,354 | 2,708 | 4,062 | 5,416 | 6,770 { 8,124 | 9,478 (10,832 | 12,186 | 6.3 27 112.3 91
24 11,356 | 2,711 | 4,067 | 5,428 | 6,778 | 8,134 | 9,490 | 10,845 | 12,201 | 6.4 28 | 12. 4 93
26 | 1,357 | 2,716 | 4,072 | 5,429 | 6,787 | 8,144 | 9,501 | 10,859 12,216 [ 6.5 29 | 12.56 94
26 11,359 { 2,718 | 4,077 | 5,436 | 6,795 | 8,154 [ 9,513 (10,872 | 12,231 | 6.7 30 | 12.6 96
27 | 1,361 | 2,721 | 4,082 | 5,442 | 6,803 | 8,164 | 9,524 | 10,885 | 12,245 | 6. 8 31| 12.7 97
28 [ 1,362 | 2,724 | 4,087 | 5,449 | 6,811 | 8,173 | 9,536 | 10,898 |12,260 | 6.9 32112.8 99
29 11,364 | 2,728 | 4,092 | 5,455 | 6,819 | 8,183 | 9,547 | 10,911 {12,276 | 7.0 33 (12.9| 100
30 | 1,366 | 2,731 | 4,097 | 5,462 | 6,828 | 8,193 | 9,559 {10,924 (12,290 | 7.2 34 1.13.0 | 102
31 11,367 | 2,734 | 4,101 | 5,469 | 6,836 | 8,203 | 9,570 | 10,937 {12,804 | 7.3 35 113.1| 103
32 | 1,369 | 2,738 | 4,106 | 5,475 | 6,844 | 8,213 | 9,581 | 10,950 {12,319 | 7.4 36| 13.2 | 105
33 | 1,370 | 2,741 | 4,111 | 5,482 | 6,852 | 8,223 | 9,593 | 10,968 |12,834 | 7.5 37 [13.3 [ 106
34 11,372 | 2,744 | 4,116 | 5,488 | 6,860 | 8,232'| 9,604 | 10,976 | 12,349 | 7.6 38 [ 13.4 | 108
35 | 1,374 | 2,747 | 4,121 | 5,495 | 6,868 | 8,242 | 9,616 | 10,990 12,363 | 7.8 391 13.5 | 109
36 11,875 | 2,751 | 4,126 | 5,501 | 6,877 | 8,252 | 9,627 | 11,003 112,378 | 7.9 40 1 18.6 ] 111
37 11,377 | 2,754 | 4,131 | 5,508 | 6,885 | 8,262 | 9,639 {11,016 |12,393 | 8.0 41 | 18.7 | 112
1,379 [ 2,757 | 4,186 | 5,514 | 6,893 | 8,272 | 9,650 | 11,029 | 12,408 | 8.1 42 ]13.8| 114
39 1,880 | 2,761 | 4,141 | 5,621 | 6,901 | 8,282 | 9,662 |11,042 {12,422 | 8.2 43 113.9 ] 115
40 | 1,382 [ 2,764 | 4,146 | 5,528 | 6,910 | 8,291 | 9,673 | 11,0565 {12,437 | 8.3 44 | 14.0 | 117
411 1,884 | 2,767 | 4,151 | 5,534 | 6,918 | 8,301 | 9,685 | 11,008 {12,452 [ 8.4 45 [ 14.1 | 119
42 11,385 | 2,770 | 4,156 | 5,541 | 6,926 | 8,311 } 9,696 | 11,081 | 12,467 | 8.5 46 | 14.2 | 120
43 | 1,387 | 2,774 | 4,160 | 5,547 | 6,934 | 8,321 | 9,708 | 11,095 | 12,481 | 8.6 47 | 14.3 | 122
44| 1,388 | 2,777 | 4,165 | 5,554 | 6,942 | 8,331 | 9,719 | 11,108 [12,496 [ 8.7 48 | 14.4 | 124
45 11,390 | 2,780 | 4,170 | 5,560 | 6,951 | 8,341 | 9,731 {11,121 {12,611 | 8.8 49 | 14.5 | 125
461,392 | 2,784 | 4,175 | 5,567 | 6,959 | 8,351 | 9,742 | 11,134 {12,526 | 8.9| 50 | 4.6 | 127
47 [ 1,893 | 2,787 | 4,180 { 5,674 | 6,967 | 8,360 | 9,764 | 11,147 |12,541 [ 9.0 51 | 14.7 | 129
48 11,895 | 2,790 | 4,185 | 5,580 | 6,975 | 8,370 | 9,766 | 11,160 |12,5656 | 9.1 52| 14.8 | 130
49 | 1,897 | 2,793 | 4,190 | 5,587 | 6,983 | 8,380 | 9,777 111,173 {12,670 | 9.2 | 53 |14.9| 182 |
50 | 1,398 | 2,797 | 4,195 | 5,593 1 6,992 | 8,390 | 9,788 | 11,187 | 12,585 | 9.8 54 | 15.0 | 134
51} 1,400 | 2,800 | 4,200 | 5,600 | 7,000 | 8,400 | 9,800 | 11,200 | 12,600 | 9.4 55| 15.1 | 135
52| 1,402 | 2,803 | 4,205 | 5,606 | 7,008 | 8,410 | 9,811 11,213 (12,615 | 9.5 56 | 15.2 | 137
53 | 1,403 | 2,807 | 4,210 [ 5,613 | 7,016 | 8,420 | 9,823 | 11,226 |12,629 | 9.6 58 116.3 | 139
54 | 1,405 | 2,810 | 4,215 | 5,620 | 7,024 | 8,429 | 9,834 | 11,289 |12,644 | 9.7 | 59| 15.4 | 141
55 | 1,407 | 2,813 | 4,220 | 5,626 | 7,033 | 8,439 | 9,846 | 11,202 12,659 | 9.8 60 | 15.5 [ 142
66 | 1,408 | 2,816 | 4,225 | 5,633 | 7,041 | 8,449 | 9,857 | 11,206 |12,674 | 9.9 6l {16.6 | 144
67 | 1,410 | 2,820 | 4,230 | 5,639 | 7,049 | 8,459 | 9,869 | 11,279 | 12,689 | 10.0 62 [ 16,7 146
58 (1,411 | 2,823 | 4,284 | 5,646 | 7,057 | 8,469 | 9,880 | 11,292 } 12,703 | 10.1 63| 15.8 | 148
59 | 1,413 | 2,826 | 4,239 | 5,653 | 7,066 | 8,479 | 9,802 | 11,305 | 127718 16.9 | 150
. ‘ ) 16.0 ] 151
60 | 1,415 | 2,830 | 4,244 | 5,659 | 7,074 | 8,489 | 9,903 {11,318 {12,733

. aFor all distances under 1.6 miles the correction may be taken as + 5 feet. Height of instrument
is assumed 4.5 feet,
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“TaBLe 25.-—Horizontal distances and elevations from stadic 1‘ec¢(lioz§s.

This is o most generally useful stadia table for rods reading 1 foot to
the 100 feet and with angles up to 30°. The values of other measures
than those given in the table are obhtained by multiplying the quanti-
ties under the proper vertical angle by stadia readings in hundreds of
units. The quantity representing the focal distance s very small and
is given at the bottom of each page for focal lengths between three-
fourths and 1% feet and is represented- as a constant equal to c.
For ordinary work it is not necessary to take the latter into account.
The direct use of the table involves a multiplication for each result
obtained. ' ' .

Lrample.—Let rod intercept be 3.25 feet, and the angle of inclina-
tion be 5° 35’. Then the distance on the horizontal would be

d=23925 feet.

Lt we accept the focal distance f4-¢ as 1.25 feet, we have from the
tables

' =3.25 teet X 99.05+1.24=323.15 feet,
and .
h=238.25 feet X 9.6840.11=31.57 feet.
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TasLE 25.—Horizontal distances and elevations from stadia readings.
0°. “1°, 20, 3.
Minutes. | grorizon- [Difference| Horizon- [Difference| Horizon- [Difference| Horizon- | Difference
tal dis- | of eleva- | tal dis- | of eleva- | tal dis- | of eleva- | tal dis- | of eleva-
tance. tion. tance. tion. tance. tion. tance. tion.
0 100. 00 0.00 | 99.97 1.74 | 99.88 3.49 | 99.73 5.23
2 100. 00 0.06 | 99.97 1.80 | 99.87 3.55 | 99.72 5. 28
4 100. 00 0.12 | 99.97 1.86 1 99.87 3.60 | 99.71 5.34
6 100. 00 0.17 | 99.96 1.92 | 99.87 3.66 | 99.71L | 5.40
8 100. 00 0.23 | 99.96 1.98 | 99.86 3.72 | 99.70 5.46
10 100. 00 0.29 | 99.96 2.04 | 99.86 3.78 | 99.69 5.52
12 100. 00 0.35 | 99. 96 2.09 | 99.85 3.84 | 99.69 5.87
14 100. 00 0.41 | 99.95 2.15 | 99.85 3.90 | 99.68 5.63
16 100. 00 0.47 | 99.95 2.21°) 99.84 3.95 | 99.68 5.69
18 100. 00 0.52 | 99.95 2.27 | 99.84 4.01 99. 67 5.75
20 1 100. 00 0.58 | 99.95 2,331 99.83 | -4.07 | 99.66 5.80
22 ¢ 100. 00 0.64 | 99.94 2.38 | 99.83 4.13 | 99.66 5.86
24 100. 00 0.70 | 99.94 2.44 | 99.82 4.18 | 99.65 5.92
26 99.99 | - 0.76 | 99.94 2.50 | 99.82 4.24 | 99.64 5.98
28 99. 99 0.81 | 99.93 2.56 | 99.81 4.30 | 99.63 6.04
30 99. 99 0.87 | 99.93 2.62 | 99.81 4.36 | 99.63 6.09
32 99.99 | 0.93| 99.93| 2.67| 99.80 | 4.42| 99.62| 6.10
34 99. 99 0.99 | 99.93 2.73 | 99.80 4.48 | 99.62 6.21
36 99. 99 1.06 ] 99.92 2.79 | 99.79 4.53 | 99.61 6. 27
38 99. 99 1:11 | 99.92 2.85 | 99.79 4.59 | 99.60 6.33
40 99. 99 1.16 | 99.92 2.91| 99.78 4.65 | 99.59 6.38
42 99. 99 1.22-| 99.91. 2.97 1 99.78 4.71 | 99.59 6. 44
44 99.98 | 1.28| 99.91 3.02 | 99.77 4.76 | 99.58 6.50
46 99. 98 1.34 | 99.90 3.08 | 99.77 4.82 | 99.57 6. 56
48 - 99. 98 1.40 { 90.90 3.14 | 99.76 4.88 . 99.56 6. 61
50 99. 98 1.45 | 99.90 3.20 99.76 | 4.94 | 99.56 6.67
52 99. 98 1.561 | 99.89 3.26 | 99.75 4,99 1 99.55 6.73 ‘

54 99. 98 1.57 | 99.89 3.31 99. 74 5.05 | 99.54 6.78
56 99.97 1.63 | 99.89 3.37 | 99.74 5.11 | 99.53 6. 84
58 99.97 1.69 | 99.88 3.43 | 99.73 5.17 | 99.52 9.90
60 99. 97 1.74 | 99.88 3.49 | 99.73 5.23 | 99.51 6. 96
¢=0.75 0.75 0.01 0.75 0.02 0.75 0.03 0.75 0.‘05
¢=1.00 1.00 0.01 1.00 0.03 1.00 0.04 1.00 0.06
¢=1.26 |  1.25 0.02 |- 1.25 0.03 1.25 0.05 1.25 0.08
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Tasre 25.—Horizontal distances and elevations from stadia readings—Continued.

40, 50, 6o. AN
Minutes. | gorizon- |Difference| Horizon- |Difference| Horizon- |Difierence| Horizon- | Diffcrence
tal dis- | of eleva- [ tal dis- | of eleva- | tal dis- | of eleva- | tal dis- | of ¢leva-
tances. tion. tances. tion. tances. tion. tances. tion.
0 99. 51 6.96| 99.24 | 8.68| 98.91| 10.40| 98.51| 12.10
2 99. 51 7.02 | 99.23 8.74 | 98.90| 10.45| 98.50 | 12.15
4 99. 50 7.07 1 99.22 | .8.80| 98.88 | 10.51 98.48 | 12.21
6 ©99.491 7.13 | 99.21 8.85 | 98.87 | 10.57 | 98.47 | 12.20
8 99. 48 7.19 99. 20 8.91 98. 86 10. 62 98. 46 12. 32
.10 99, 47 7.25 1 99.19 8.97 | 98.85 | 10.68 | 98.44 | 12.38
12 99. 46' 7.30 | 99.18 9.03 | .98.83 ] 10.74 [ 98.43 | 12.43
14 99. 46 7.36 | 99.17 9.08 | 98.82 | 10.79 | 98.41 | 12.49
16 99. 45 7.42 99.16 9. 14 98. 81 10. 85 98. 40 12.55
18 9y. 44 7.48 | 99.15 9.20 | 98.80 | 10.91 98.39 | 12.60
20 99,43 7.53 | 99.14 9.25 | 98.78 | 10.96 | 98.37 | 12.66
22 99. 42 7.59 | 99.13 9.31 1 98.77 | 11.02 | 98.36 | 12.72
24 99. 41 7.65 ! 99.11 9.37 | 98.76 1 11.08! 98.34 | 12.77
26 99. 40 7.71 1 99.10 9.43 | 98.74 1 11.13 | 98.33 | 12.83
28 99. 39 7.76 99. 09 9. 48 98.73 11.19 98. 31 12. 88
30 99. 38 7.82 99.08 9.564 | 98,72 | 11.25 | 98.29 | 12.94
32 99. 33 7.88 99. 07 .9.60 98.71 11.30 98. 28 13.00
34 99. 37 7.94°| 99.06 9.65 | 98.69 | 11.36 | 98.27 1 13.05
36 99. 36 7.99 | 99.05 9.71 ] 98.68 | 11.42 | 98.25 | 13.11
38 99. 35 8.05 | 99.04 9.77 | 98.67 | 11.47 | 98.24 | 13.17
40 99, 34 8.11 | 99.03 9.83 | 98.65 | 11.53 | 98.22 | 13.22 -
42 99. 33 8.17 | 99.01 9.88 | 98.64 11.59 | 98.20 | 13.28,
44 99. 32 8.22 | 99.00 9.94 [ 98.63 1 11.64 | 98.19 | 13.33
46 99, 31 8.28 | 98.99 | 10.00 | 98.61 | 11.70 [ 98.17 | 13.39
48 99. 30 8. 34 98. 98 10. 05 98. 60 11.76 98.16 13.45
50 99. 29 8.40 | 98.97 | 10.11 | 98.58 | 11.81 | 98.14 | 13.50
52 99, 28 8.45 | 98.96( 10.17 | 98.57 | 11.87 | 98.13 | 13.56
54 99. 27 8.51 | 98.94 | 10.22 | 98.56 | 11.93 | 98.11 | 13.61
56 99. 26 8.57 98.93 10. 28 98. 54 11. 98 98.10 13.67
58 99. 25 8.63 98. 92 10. 34 98. 53 12.04 | 98.08 13.73 .
60 99. 24 8.68 | 98.91 | 10.40 | 98.51 | 12,10 ) 98.06 | 13.78
¢=0.75 0.75 |. 0.06 0.75 0.07 0.75 0.08 0.74 0.10
¢=1.00 1.00 0.08 0.99 0.09 . 0.99 0.11 0.99 0.13
c=1.25 1.25 0.10 1.24 0.11 1.24 0.14 1.24 0.16
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Tanre 25.—Horizontal distances and elevations from stadia readings—Continued.

8°. ‘90, : 10°. 110,
Minutes. Horizon- |Difference; Horizon- |Difference| Horizon- {Difference| Horizon- | Difference
tal dis- | of eleva- | tal dis- | of eleva- | tal dis- | of eleva-| tal dis- | of eleva-
tances. tion. tances. tion. tanees. tion. tances. tion.
0 98.06 | /13.78 | 97.55 | 15.45 | 96.98 | 17.10| 96.36 | 18.73
2 98.05 | 13.84 | 97.53 | 15.51 96.96 | 17.16 | 96.34 | 18.78

4 98.03 | 13.89 | 97.52 | 15.56 | 96.94 | 17.21 | 96.32 | 18.84
6 98.01 | 13.95 | 97.50 | 15.62 | 96.92 | 17.26 | 96.29 | 18.89
8 98.00 | 14.01 | 97.48 | 15.67 | 96.90 | 17.32| 96.27 . 18.95
10 97.98 | 14.06 | 97.46 | 15.73 | 96.88 | 17.37 | 96.25| 19.00

12 97.97 | 14.12 | 97.44 | 15.78 | 96.86 | 17.43 | 96.23 | 19.05
14 97.95 | 14.17 | 97.43 | 15.84 | 96.84 | 17.48 | 96.21 | 19.11
16 97.93 | 14.23 | 97.41 | 15.89 | 96.82 | 17.54; 96.18 | 19.16
18 97.92 | 14.28 | 97.39 | 15.95| 96.80 | 17.59 | 96.16 | 19.21
20 97.90 | 14.34 | 97.37 | 16.00 | 96.78 | 17.65 | 96.14 | 19.27
22 97.88 | 14.40 ! 97.35| 16.06 ; 96.76 | 17.70 | 96.12 | 19.32
24 97.87 | 14.45| 97.33 | 16.11 | 96.74 | 17.76 | 96.09 | 19.38
26 97.85 | 14.51 | 97.31 | 16.17 | 96.72 | 17.81 | 96.07 | 19.43
28 97.83 | 14.56 | 97.29 | 16.22 | 96.70 | 17.86 | 96.05 | 19.48
30 97.82 | 14.62 | 97.28 | 16.28 | 96.68 | 17.92 | 96.03 | 19.54
32 97.80 |* 14.67 | 97.26 | 16.33 | 96.66 | 17.97 [ 96.00 | 19.59
34 97.78 | 14.73 | 97.24 | 16.39 | 96.64 | 18.03 | 95.98 | 19.64
36 97.76 | 14.79. 0 97.22 | 16.44 | 96.62 | 18.08 | 95.96 | 19.70
38 97.75 | 14.84 1 97.20 | 16.50 | 96.60 | 18.14 ! 95.93 | 19.75
40 97.73 | 14.90 | 97.18 | 16.55 | 96.57 | 18.19 | 95.91 | 19.80
42 97.71 | 14.95 | 97.16 | 16.61 | 96.55 | 18.24 | 95.89 | 19.86
44 97.69 | 15.01°| 97.14 | 16.66 , 96.53 | 18.30 | 95.86 | 19.91
46 97.68 | 15.06 | 97.12 | 16.72 | 96.51 | 18.35 | 95.84 | 19.96
48 97.66 | 15.12 | 97.10 | 16.77 | 96.49 | 18.41 | 95.82 | 20.02
50 97.64 | 15.17 | 97.08 | 16.83 | 96.47 | 18.46 | 95.79 | 20.07
52 97.627 15.23 | 97.06 | 16.88 | 96.45 | 18.51 | 95.77 | 20.12
54 97.61 | 15.28 | 97.04 | 16.94 | 96.42 | 18.57 [ 95.75 ; 20.18
56 97.59 | 15.34 | 97.02 | 16.99.| 96.40 | 18.62 | 95.72 | 20.23
58 97.67 | 15.40 | 97.00 ( 17.05 [ 96.38 | 18.68 | 95.70 | 20.28

60 97.55 | 15.45 | 96.98| 17.10 | 96.36 | 18.73 | 95.68 | 20.34

¢=0.75 0.74 0.11 0.74 0.12 0.74 0.14 0. 73 0.15

¢=1.00 0.99 0.15 0.99 0.16 0.98 0.18 0.98 0.20

c=1.25 1.23 0.18 1.23 0.21 1.23 0.23 1.22 0.25
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TasLy 25.—Horizontal distances and elevations from. stadie readings—Continued.

120, 13°. 140, 15°.
Minutes. | gorizon- |Difterence| Horizon- |Difference Horizon- |Difference| Horizon- | Difference
tal dis- | of eleva- | tal dis- | of eleva- | tal dis- | of cleva- | taldis- | of cleva-
tances, tion, tances. tion. tances. tion. tances. tion.
0 95.68 | 20.34 ] 94.94 | 21.92| 94.15| 23.47 | 93.30 | 25.00
2 95.65 | 20.39 | 94.91 | 21.97 | 94.12 | 23.52 | 93.27 | 25.05
4 95.63 ] 20.44 | 94.89 | 22:02| 94.09 | 23.58 | 93.24 | 25.10
6 95.61 | 20.50 | 94.86 | 22.08 | 94.07 | 23.63 | 93.21 | 25.15
8 95.58 |- 20.55 | 94.84 | 22.13 | 94.04 | 23.68 | 93.18 | 25.20
10 95.56 | 20.60 | 94.81 | 22.18 ) 94.01 | 23.73 | 93.16 | 25.25
12 95.53 | 20.66| 94.79 | 22.23) 93.98 | 23.78 | 93.13 | 25.30
14 95.51 | 20.71 | 94.76 | 22.28 | 93.95| 23.83 1 93.10| 25.35
16 95.49 | 20.76 ] 94.73 | 22.34| 93.93 | 23.88 | 93.07 | 25.40
18 95.46 | 20.81 ) 94.71 | 22.39 | 93.90 | 23.93 | 93.04 | 25.45
20 95.44 | 20.87 | 94.68 | 22.44 | 93.87 | 23.99 | 93.01| 25.50
22 95. 41 20.92 | 94.66 | 22.49 | 93.84 | 24.04 | 92.98 | 25.55
24 95.39 | 20.97 | 94.63 | 22.54 | 93.81 | 24.09 | 92.95| 25.60
26 95.36 | 21.03 | 94.60 | 22.60 | 93.79 | 24.14 | 92.92 | 25.65
28 95.34 | 21.08 | 94.58 | 22.65 | 93.76 | 24,19 92.89 | 25.70
30 95.32 ] 21.13 | 94.55 ; 22.70 | 93.73 ) 24.24 | 92.86 ) 25.75
32 95.201 21.18 ) 94.52 | 22.75 ] 93.70 | 24.29 ]| 92.83 | 25.80
34 95.27 | 21.24 ) 94.50 | 22.80 | 93.67 | 24.34 | 92.80| 25.85 -
36 95.24 | 21.29 | 94.47 | 22.85| 93.65| 24.39| 92.77 | 25.90
38 95.22 | 21.34 | 94.44 | .22.91 | 93.62 ) 24.44 | 92.74 | 25.95
40 95.19 | 21.39 | 94.42 | 22.96 | 93.59 | 24.49 | 92.71.| 26.00
42 95.17 | 21.45 | 94.39 | 23.01 | 93.56 | 24.55 | 92.68 | '26.05
44 95.14 | 21.50 | 94.36 | 23.06 | 93.53 | 24.60 | 92.65| 26.10
46 ©95.12 ) 21.55 | 94.34 | 23.11 | 93.50 | 24.65 | 92.62 | 26.15
48 95.09 | 21.60 | 94.31 | "23.16 | 93.47 | 24.70 | 92.59 | 26.20
50 95.07 | 21.66 | 94.28 | 23.22 | 93.45| 24.75 1 92.56 | 206.25
52 95.04 | 21.71 ] 94.26 | 23.27 | 93.42 | 24.80 | 92.53 | 26.30
54 95.02 | 21.76| 94.23 | 23.32| 93.39| 24.85| 92.49| 26.35
56 94.99 1 21.81 | 94.20 | 23.37 | 93.36| 24.90 | 92.46 | 26.40
58 94.07 | 21.87 ) 94.17 | 23.42 | 93.33 | 24.95| 92.43 | 26.45
60 04.94 | 21.92 | 94.15 | 23.47 | 93.30 | 25.00 | 92.40 | 26.50
¢=0.75 0.73 0.16 0.73 1 0.17 0.73 0.19 0.72 0.20
¢=1.00 0.98 0.22 0.97 0.23 0.97 0.25 0. 96 0.27
e=1.25| 122| 0.27| 121 029| 121| 031 12| 0.34
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TasrLe 25.—Horizontal distances and elevations from stadia readings—Continned.

16°. _ 17, 18°. 19°.
Minutes. Horizon- [Difference| Horizon- |Difference| Horizon- {Difference] Horizon- | Difference
tal dis- | of eleva- | tal dis- | of eleva- | tal dis- | of eleva- | tal dis- | of eleva-
tances. | = tion. tances. tion. tances. tion. tances. tion.
0 92,40 | 26.50 | 91.45 | 27.96 | 90.45| 29.39 | 89.40 | 30.78 ‘
2 92.87 | 26.55 | 91.42 | 28.01 | 90.42 | 29.44 | 89.36 | 30.83
4 92,34 | 26.59 | 91.39 | 28.06 | 90.38 | 29.48 | 89.33 | 30.87
6 92,31 | 26.64 | 91.35| 28.10 | 90.35| 29.53 | 89.29 | 30.92
8 92.28 | 26.69 | 91.32 | 28.15 | 90.31 | 29.58 | 89.26 | 30.97
10 92.25 | 26.74 | 91.29 | 28.20 | 90.23 | 29.62 | 89.22 | 31.01
12 92.22 | 26.79 | 91.26 | 28.25 | 90.24 | 29.67 | 89.18 | 31.06
14 92.19 | 26.84 | 91.22 | 28.30 | 90.21 | 29.72 | 89.15| 31.10"
16 92.15 | 26.89 | 91.19 | 28.34 | .90.18 | 29.76 | 89.11 | 31.15
18 92.12 | 26.94 | 91.16 ( 28.39 | 90.14 | 29.81 | 89.08 | 31.19
20 92.09 | 26.99 | 91.12 28 44 1 90.11 | 29.86 | 89.04 | 31.24
22 92.06 | 27.04 91,00 | 28,49 90.07| 29.90 | 80.00 | 31.28
24 ©92.03 | 27.09| 91.06 | 28.54 | 90.04 [ 29.95 | 88.96 81.33
26 92.00 | 27.13 | 91.02 | 28.58 | 90.00 | 30.00 | 88.93| 31.38
28 91.97 | 27.18 | 90.99 | 28.63 | 89.97 | 30.04 | 88.89 | 31.42
30 91.93 | 27.23 | 90.96 | 28.68 | 89.93 | 30.09 | 88.86 | 31.47
32 91.90 | 27.28 90. 92| 28.73 | 89.90 | 30.14 | 88.82.| 31.51
34 91.87 | 27.83 | 90.89 | 28.77 | 89.86 | 30.19 | 88.78 | 31.56
36 91.84 | 27.38| 90.86 | 28.82 | 89.83 | 30.23 | 88.75 | 31.60
38 91.81 ( 27.43 | 90.82 | 28.87 | 89.79 | 30.28 | 88.71 | 31.65
40 91.77 | 27.48 | 90.79 | 28.92 | 89.76 | 30.32 | 88.67 | 81.69
42 91.74 | [ 27.52 | 90.76 | 28.96 | 89.72 | 30.37 | 88.64 | 31.74
44 91.71 | 27.57 | 90.72 | 29.01 | 89.69 | 30.41 88.60 | 31.78
46 91.68 | 27.62 | 90.69 | 29.06 | 89.65| 30.46 | 88.56 | 31.83
48 91.65 [ 27.67 | 90.66 | 29.11{ 89.61 | 30.51 | 88.53 | 31.87
50 91.'61 | 27.72 QO. 62| 29.15 | 89. 58 | 30.55 | 88.49 | 31.92
52 91.58 | 27.77 90.59 | 29.20 | 89.54 | 30.60 | 88.45 | 31.96
54 91.56 | 27.81 | 90.55 | 29.25 | 89.51 | 30.65 | 88.41 | 32.01
56 91.52 | 27.86| 90.52 | 29.30 | 89.47 | 30.69 | 88.38 | 32.05
58 91.48 | 27.91| 90.48 | 29.34 | 89.44 | 30.74 | 88.34 | 32.09
60 91.45 | 27.96 | 90.45 | 29.39 | 89.40 | 30.78 | 88.30 ;| 32.14
¢=0.75 0.72 0.21| 0. 72 0.23 0.71] . 0.2¢4 0.71 0.25
e=1.00| 0.86| 0.28| 0.95| 0.30| 095| 032| 094| 0.3
e=1.25| 1.20| 0.35| 119| 0.38| 1.19| 0.40| 1.18| 0.42
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TasLe 25.—Horizontal distances and elevations from stadia readings—Continued.

20°, 210, 220, 230,

Minntes. | yorizon- |Difference| Horizon- |Difference| Horizon- |Difference| Horizon- | Difference

tal dis- | of eleva- | tal dis- | of eleva- | tal dis- | of eleva- | tal dis- | of eleva-

tances. tion. tances. tion. tances. tion. tances. tion.. -
0 88.30 | 32.14| 87.16 | 33.46 | 85.97 | 34.73 | 84.73 | 35.97
2 88.26 | 32.18 | 87.12 | 33.50 | 85.93 | 34.77 | 84.69 | 36.01
4 88.23 | 32.23 | 87.08 | 33.54| 85.89 | 34.82 | 84.65| 36.05
6 88.19 | 32.27) 87.04| 33.59 | 85.85| 34.86 | 84.61 | 36.09
8 88.15 | 32.32 | 87.00| 33.63 ) 85.80 | 34.90 | 84.57 | 36.13
10 88.11 | 32.36 | 86.96| 33.67! 85.76 | 34.94 | 84.52 | 36.17
12 88.08 | 32.41 | 86.92 | 33.72 | 85.72| 34.98 | 84.48 | 36.21
14 88.04 32.45 86. 88 33.76 85. 68 35.02 84. 44 36.25
16 88.00 | 32.49 | 86.84 | 33.80| 85.64 | 35.07 | 84.40 | 36.29
18 87.96 32.54 86. 80 33.84 85. 60 35.11 84. 35 36. 33
20 87.93 | 32.58 | 86.77| 33.89 | 85.56 | 35.15| 84.31| 36.37
22 87.89 | 32.63 86; 73| 33.93| 85.52 | 35. 19 | 84,27 | 36.41
24 87.85 1 32.67 | 86.69 | 33.97 | 85.48 | 35.23 | 84.23 | 36.45
26 87.81 | 32.72)| 86.65 | 34.01 ] 85.44 | 35.27 ) 84.18 | 36.49
28 87.77 | 32.76| "86.61 | 34.06 | 85.40 | 35.31 | 84.14 | 36.53
30 87.74 | 32.80 | 86.57{ 34.10 | 85.36 | 35.36 | 84.10| 36.57

32 87.70 | 32.85| 86.53 | 34.14 | 85.31| 35.40 | 84.06 | 36.61 ‘
34 87.66 | 32.89 | 86.49 | 34.18 | 85.27 ! 35.44 | 84.01 | 36.65
36 87.62 | 32.93 | 86.45| 34.23 | 85.23 | 35.48 | 83.97 | .36.69
- 38 87.58 | 32.98 | 46.41 | 34.27 | 85.19| 35.52 | 83.93} 36.73
40 87.54 | 33.02 | 86.37 | 34.31| 85.15| 35.56 { 83.89 | 36.77
42 87.51 | 33.07 | 86:33| 34.35 ~85.11 | 35.60 | 83.84 | 36.80
44 87.47 33. 11 86. 29 34. 40 85. 07 35. 64 83. 80 36. 84
46 87.43 | 33.15| 86.25 | 34.44 | 85.02 | 35.68 | 83.76 | 36.88
48 87.39 | 33.20| 86.21 | 34.48 | 84.98 | 35.72 | 83.72| 36.92
50 87.35| 33.24| 86.17 | 34.52 | 84.94 | 35.76 | 83.67 | 36.96
52 87.31 | 33.28: 86.13| 34.57 | 84.90 | 35.80( 83.63 | 37.00
54 -87.27 1 33.33 | 86.09 | 34.61 | 84.86| 35.85| 83.59 | 37.04
56 87.24 | 33.37 | 86.05| 34.65_| 84.82 | 35.89 (.83.54 | 37.08
58 87.20 33.41 86.01 34. 69 84.77 35.93 83. 50 37.12
60 87.16 | .33.46 85. 97| 34.73 | 84.73 | 35.97 | 83.46 | 37.16
¢=0.75 0.70 0. 26 0.70 0.27 0.69 0.29 0.69 0.30
¢=1.00 0.94 0.35 0.93 0.37 0.92 0.38 0.92 0. 40
¢=1.25 1.17 0.44 1.16 0..46 1.156 0.48 1.15 0. 50

U
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TABLE 25.— Horizontal distances and elevations from stadia readings—Continued.

240, 260, 26°. 27°.
Minutes. | gorizon- |Difference| Horizon- [Difference| Horizon- [Difference| Horizon- | Difference
tal dis- | of eleva- | tal dis- | of eleva- [ tal dis- | of eleva- | tal dis- | of eleva-
tances. | -tion. tances. tion, tances. tion. tances. tion.

0 83.‘46\ 37.16 | 82.14 | 38.30( 80.78 | 39.40 | 79.39 | 40.45
2 83.41 | 37.20 | 82.09 | 38.34| 80.74 | 39.44 | 79.34 | 40.49
4 83.37 | 37.23 | 82.05| 38.38 ) 80.69 | 39.47 | 79.30 | 40.52
6 83.33 | 387.27| 82.01| 38.41| 80.65 | 39.51| 79.25.| 40.55
8 83.28 | 37.31| 81.96 | 38.45| 80.60 | 39.54 | 79.20 | 40.59
10 83.24 | 37.35 | 81.92 ] 38.49; 80.55 | 39.58 | 79.15 | 40.62
12 83.20 | 37.39 | 81.87| 38.53 | 80.51 | 39.61 | 79.11| 40.66
14 83.15 | 37.43 | 81.83 | 38.56 | 80.46 | 39.65 | 79.06 | 40.69
16 83. 11 37.47 | 81.78° 38.60 | 80.41 39.69 79.01 40.72
18 83.07 | 37.51 | 81.74| 38.64 | 80.37 | 39.72| 78.96 | 40.76
20 83.02 { 37.54 | 81.69 | 38.67 | 80.32 | 39.76 | 78.92| 40.79
22 82.98 37.58 81.65 38.71 80. 28 39.79 78. 87 40. 82
24 82.93 37.62 81. 60 38.75 80. 23 39.83 78.82 40. 86
26 82.89 37.66 81.56 38.78 80.18 39. 86 78.77 40. 89
28 82.85 37.70 81.51 38. 62 80.14 39.90 78.73 40. 92
30 82.80 | 37.74 | 81.47 , 38.86 | 80.09; 39.93| 78.68 | 40.96
32 82. ’76 37.77 81.42 38.89 80. 04 39.97 78.63 40. 99
34 82.72 | 37.81 | 81.38 | 38.93 | 80.00| 40.00 | 78.58 | 41.02
36 82.67 | 37.85 | 81.33| 38.97 | 79.95| 40.04 | 78.54 | 41.06
38 82.63 | 37.89 | 81.28 | 39.00 | 79.90 | 40.07 | 78.49 [ 41.09
40 82.58 [ 37.93 | 81.24 | 39.04( 79.86 | 40.11 | 78.44 | 41.12
42 82.54 | 1 37.96 | 81.19 | 39.08 | 79.81 | 40.14 | 78.39 | 41.16
44 82.49 38. 00 81.15 39.11 79.76'1 40.18 78. 34 41.19
46 82.45 | 38.04 | 81.10 | 39.15 | 79.72 | 40.21 78.30 | 41.22
43 82.41 { 38.08 ! 81.06 | 39.18 | 79.67 | 40.24 | 78.25 | 41.26
50 82.36 38.11 81.01 39.22 79. 62 40. 28 78. 20 41.29
52 82.32 | 38.15| 80.97 | 39.26 | 79.58 | 40.31| 78.15 | 41.32
54 82. 27 38.19 80.92 39.29 79.53 40. 35 78.10 41.35
56 82.23 | 38:23 | 80.87 | 39.33 | 79.48 | 40.38 | 78.06 | 41.39
58 82.18 | 38.26 | 80.83 | 39.36 ' 79.44 | 40.42 | 78.01 | 41.42
60 82.14 38.30 80.78 39. 40 79.39 40. 45 77.96 41,45
¢=0.75 | 0.68 | 0.31| 0.68| 0.32| 0.67] 0.33| 0.66 ] 0.35
¢=1.00] 091 0.41| 09| 0.43{ 0.89| 0.45| 0.89| 0.46
¢=1.25 1.14 0.52 1.13 0.54 1.12 0.56 1.11 0.58
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TasLe 25.—Horizontal distances and elevations from stadia readings—Continued.

28°, 29°, 30°.

Minutes. | g rizon- [Difference| Horizon- |Difference| Horizon. | Difference

tal dis- | of eleva- | tal dis- | of eleva- | tal dis- | of eleva-
\ tances. tions. tances. tions. tances. tions.
0 77.96 | 41.45 | 76.50 | 42.40 | 75.00 | 43.30
2 77.91 | 41.48 | 76.45 | 42.43 ) 74.95 1 43.33
4 77.86 | 41.52 | 76.40 | 42.46 | '74.90 | 43.36
6 77.81 | 41.55| 76.35 | 42.49 | 74.85 | 43.39
8 77.77 | 41.58 | '76.30 | 42.53 | 74.80 | 43.42
10 77.72 41.61 | 76.25 | 42.56 | 74.75 | 43.45
12 77.67 | 41.65 | 76.20 | 42.59 | 74.70 | 43.47
14 77.62 | 41.68 | 76.15 | 42.62 | 74.65 | 43.50
16 77.57 41.71 76.10 42. 65 74. 60 43.53
18 - | 77.52 | 41.74| 76.05 | 42.68 | 74.55 | 43.56
20 77.48 | 41,77 | 76.00 | 42.71 | 74.49 ' 43. 59
22 77.42 41. 81 75.95 42.74 | - 74. 44 43. 62
24 77.38 | 41.84 ) 75.90 | 42.77 | 74.39 | 43.65
26 77.33 | 41.87  75.85 | 42.80 | 74.34 | 43.67
28 77.28 41.90 75. 80 42.83 74. 29 43.70
30 77.23 | 41.93 | 75. 75. 42.86 | 74.24 | 43.73
32 77.18 41.97 75.70 42. 89 74.19 43. 76
34, 77.13 | 42.00 | 75.65 | 42.92( 74.14 | 43.79
36 77.09 | 42.03 | 75.60 | 42.95 | 74.09 | 43.82
38 77.04 | 42.06 | 75.55 | 42.98 | 74.04 | 43.84
40 76.99 | 42.09 ] 75.50 | 43.01 | 73.99 | 43.87
42 176.94 | 42.12 75:45 43.04 73.93 43.90
44 76.89 | 42.15| 75.40 ) 43.07 | 73.88 | 43.93
46 76.84 | 42.19| 73.35| 43.10| 73.83 | 43.95
48 76.79 | 42.22 | 75.30 | -43.13 | 73.78 | 43.98
50 76.74 | 42.25 | 75.25 | 43.16 | 73.73 | 44.01
) 52 76.69 | 42.28 | 75.20 | 43.18 | 73.68 | 44.04
H4 76. 64 42. 31 75.15 43.21 73.63 44.07
56 - 76.59 42. 34 75.10 43. 24 73.58 44. 09
58 76. 55 42. 37 75.06 43. 27 73.52 44,12
60 76.50 | 42.40 | 75.00, 43.30 | 73.47 | 44.15
¢=0.75 0.66 0.36 0.65 0.37 0.65 0.38
¢=1.00 0.88 | . 0.48 0.87 0.49 0. 86 0. 51
¢=1.25 1.10 0.60 1.09 0.62 1.08 0.64




268

-

GEOGRAPHIC TABLES AND FORMULAS. [BU1L. 214,
TABLE 26.—For converting metric into United States measures.
LINEAR.
Meters. Inches. | Meters Féet E Meters.  Yards Kilo- . prijeq
- S A ; . - : o meters. .
1 39.3700 | 1 3. 280833 1 1. 093611 1 0. 62137
2 78.7400 2 6.561667 2 2.187222 2 1. 24274
3 118. 1100 3 9.842500 3 3.280833 3 1. 85411
4 157. 4800 4 13.123333 4 4.374444 4 2. 48548
5 196. 8500 5 16.404166 5  5.468056 5 3.10685 -
6 236.2200 6 19.685000 6  6.561667 6 3.72822
7 275. 5900 7 22.965833 7 7. 655278 7 4. 34959
8- 314.9600 8  26.246666 §  8.748389 8 4. 97096 -
L9 354. 3300 9 29.527500 9 9. 842500 9 5. 59233
. SQUARE.
Square s A ; Hen.
G g |Smwe spee | swawe st | e o
1 0. 1550 1 10. 764 1 1.196 1 2.471
2 0.3100 | 2 21.528 2’ 2.392 | 2 4.042
3 0. 4650 3 32.292 3 3.588 3 7.413
4 0.6200 | 4 43.055 | 4 4.784 | 4 9. 884
5 0.7750 5 53.819 5 5. 980 5 12. 355
6 0. 9300 6 64. 583 6 7.176 6 14.826 -
7 1. 0850 7 75. 347 7 8.372 7 17.297
8 1. 2400 8 86.111 8 9. 568 8 19. 768
9 1. 3950 9 96. 875 9 10. 764 9 22.239
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TaBLe 27.—Ior converting United States measures into metric.

‘LINEAR.

Inches. M oo, Meters. | Yards.  Meters. Miles,  Kilo-
1 254001 | 1 0.304801 | 1  0.914402 | 1  1.60935
2 50.8001 | 2  0.60960L | 2  1.828804 | 2  3.21869
3 76.2002 | 3 0.914402 | 3  2.743205. | 3  4.82804
4 1016002 | 4 1219202 | 4  3.657607 | 4 - 6.43739
5 1270003 | 5  1.524003 | 5 4572009 | 5 . 8.04674
6 152.4003 | 6 1.828804 | 6  5.486411 | 6  9.65608
7 177.8004 | 7 2.133604 | 7 6.400813 | 7  11.26543
§  203.2004 | & - 2.438405 | 8  7.315215 | 8  12.87478
9 228.6005 | 9  2.743205 | 9  8.220616 | 9  14.48412

SQUARE.
uar . .

T s S A - PSR C
1 6.452 | 1 9.290 | 1 0.83 | 1 0.4047
2 12,903 | 2 18.581 | 2 1.672 | 2 0. 8094
3 19.855 | 3 21.871 | 3 2.508 | 3 1.2141
4 25.807 | 4 37.161 | 4 3.344 | 4 1.6187
5 32.258 | 5 46.452 | 5 4181 | 5 2.0234
6 38.710 | 6 55.742 | 6 5.017 | 6 2.4281
7 45.161 | 7 65.032 | 7 5.853 | 7 2. 8328
8§ 51613 8 74.323 | 8 6.689 | 8 3.2375
9 58.065 | 9 $3.613 | 9 7.5% | 9 3.6422
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TasLE 28.— For interconversion of miles. and logarithms of meters, for distances from 10
to 100 miles.

[Prepared by S. 8. Gannett.]

The value adopted for the meter is 39.3700 inches. Distances
between triangulation stations are given in logarithms of meters, but
for general use distances in iniles are most frequently desired. '

The following examples illustrate use of the table:

To find the number of miles corresponding to log. distance in meters ...... 4. 56857
Next lower log. in table is for 23.00 miles ... ... ..o it 4. 56838
Difference .. ... i 19

Corresponding to tabular difference for 0.01 mile.
Hence distance required is 23.01 miles.

For distances less than 10 miles proceed as above; first adding 1 to -
the characteristic of the given logarithm and afterwards dividing the
corresponding number of miles by 10. Example:

Having given the log. 3.84062, which is less than any given in
the table, and therefore for a distance less than 10 miles, adding
1 to the characteristic of the logarithmn gives 4.84062, which cor-
responds to a distance of 43.05 miles. Hence the distance sought is
43.05

———=4.305 miles. .
10 .

To change— ‘ ' (Add.)
Log. of miles to log. of meters. .. ... . . . ...l 3. 2066498
Log. of yards to log. of meéters ... .. . .. . . ....... 9. 9611371
Log. of feet to log. of meters ... ... ... ...i... 9. 4840158
Log. of inches to log. of meters. ... _.._ . ... . .. . . ._........i. 8.4048346
Log. of meters to log. of miles. ... ... _ .. . ... .. .......l.... 6.7933502
‘Log. of meters to log. of yards ........ ... ... .. ... ..., 0. 0388629
Log. of meters to log. of feet .......... e 0. 5159842
Log. of meters to log. of inches. ... . _ . . .. liii.ioilall. 1. 5951654

TaBrLE 28.— For interconversion of miles and logarithms of melers.

Diff. log.
.0l mile.

Diff. log.
.01 mile.

Diff. log.

Miles. |Log.meters. Olmile.

Miles. | Log.meters. Miles. | Log.meters.

22784 41 11.00 | 4.24804 39

10.00 | 4.20665 43 10.50 | 4.
.05 ] 4.20882 .55 | 4.22990 .05 1 4.25001
.10 | 4.21097 ) .60 | 4.23196. .10 | 4.25197 | -
.15 | 4.21312 ' . .65 | 4.23400 15 [ 4.25393
.20 0 4721525 42 .70 | 4.23603 - .20 | 4.25587
.25 4.21737 .75 | 4.23806 40 .25 | 4.25780
.30 | 4.21949 .80 | 4.24007 .30 | 4.25973 38
.35 | 4.22159 | . .85 4.24208 .35 | 4.26165 :
.40 | 4.22368 .90 | 4.24408 .40 | 4.26355

.45 | 4.22577 41 .95 | 4.24606. . .4b | 4.26545
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TaBLe 28.— For interconversion of miles and logarithms of meters—Continued.

Miles, |Log. meters, l?))lﬁu:S% Miles. |Log.meters. %llﬂ;nlﬁ% Miles. |Log.meters. %'lffmlﬂ%

11.50 | 4.26735 38 14.00 |- 4.35278 31 16.50 | 4.42413 26
.55 | 4.26923 .06 | 4.35433 .55 | 4.42545
.60 | 4.27111 37 .10 | 4.35587 .60 | 4.42676
.65 | 4.27298 : .15 | 4.35741 .65 | 4.42806
.70 | 4.27484 .20 | 4.35894 .70 | 4.42937

75 | 4.27669 .25 | 4.36047 30 .75 | 4.43067

.80 | 4.27853 .30 | 4.36199 T80 | 4.43196
.85 | 4.28037 .35 | 4.36350 .85 | 4.43325
.90 | 4.28220 36 .40 | 4.36501 .90 | 4.43454
.95 | 4.28402 .45 | 4.36652 | | .95 | 4.43582

12.00 | 4.28583 .50 | 4.36802 17.00 | 4.43710 25
.05 | 4.28764 .55 | 4.36951 .06 | 4.43837
10| 4.28944 .60 | 4.37100 - .10 | 4.43964
151 4.29123 .65 | 4.37249 L15 | 4.44091
.20 | 4.29301 . .70 | 4.37397 29 .20 | 4.44218
.25 | 4.20479 35 .75 | 4.37544 . .25 | 4.44344
.30 | 4.29656 C .80 ] 4.37691 30 | 4.44470
.35 1 4.20832 ' .85 | 4.37838 .35 | 4.44595
.40 | 4.30007 .90 | 4.37984 .40 | 4.44720
.45 | 4.30182 .95 | 4.38129 © .45 | 4.44845
.50 | 4.30356 15.00 | 4.38274 .50 | 4.44969
.55 | 4.30529 .05 | 4.39419 .55 | 4.45093
.60 4.30702 34 .10 | 4.38563 .60 | 4.45216
.65 | 4.30874 .15 | 4.38706 .65 | 4.45339
.70 | 4.31046 .20 | 4.38849 .70 | 4.45462
.75 | 4.31216 .25 | 4.38992 28 .75 | 4.45585 24
.80 | 4.31386 .30 | 4.39134 .80 | 4.45707
.85 | 4.315585 .35 | 4.39276 | © .85 4.45829
.90 | 4.31724 .40 | 4.39417 .90, | 4. 45950
.95 1 4.31892 33 .45 | 4.39558 .95 | 4.46071

. 13.00 | 4.32059 .50 | 4.39698 18.00 | 4.46192
.05 | 4.32226 .55 | 4.39838 .05 | 4.46313
.10 | 4.32392 .60 | 4.39977 .10 | 4.46433
.15 | 4.32558 .65 | 4.40116 .15 | 4.46553
.20 | 4.32722 .70 | 4.40255 | . .20 | 4.46672
.25 | 4.32887 .75 | 4.40393 .25 | 4.46791
.30 | 4.33050 .80 | 4.40531 27 .30 | 4.46910
.35 | 4.33213 32 .85 | 4.40668 .35 1 4.47029
.40 | 4.33375 .90 | 4.40805 .40 | 4.47147
45 | 4.33537 .95 | 4.40941 . .45 | 4.47265 23

.50 | 4.33698 16.00 | 4.41077 . .50 | 4.47382
.55 | 4.33859 .05 | 4.41213 .65 | 4.47499
.60 | 4.34019 .10 | 4.41348 .60 | 4.47616
.65 | 4.34178 : J15 | 4.41482 .65 | 4.47733.
.70 1 4.34337 ‘ .20 | 4.41616 .70 | 4.47849
.75 | 4.34495 V25| 4.41750 .75 | 4.47965
.80 | 4.34653 31 .30 | 4.41884 .80 | 4.48081
.85 | 4.34810 .35 | 4.42017 26 .85 | 4.48196
.90 | 4.34966 .40 1 4.42149 .90 | 4.48311
.95 | 4.35122 .45 | 4.42282 .95 | 4.48426
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TABLE 28.—For interconversion of miles and logarithms of meters—Continued.

Miles. | Log. meters, l?)llﬁml?l% Miles. |Log.meters. %‘ﬁ;ﬁg Miles. |Log. meters. %itfnll(l)f .

19.00 | 4. 48540 23 21.50 | 4.53909 20 | 24.00 | 4.58686 18
.05 4, 48654 .55 4. 54010 ’ .05 4. 58777
.10 4, 48768 .60 | 4.54110 .10 | 4. 58867
.15 4, 48882 .65 4.54211 .15 4. 589567
.20 4. 48995 .70 | 4.54311 .20 4. 59047
.25 | 4.49108 .75 1 4.54411 .25 | 4.59136
.30 | 4.49221 22 .80 | 4.54511 .30 | 4.59226
.35 | 4.49333 T .85 | 4.54610 .35 | 4.59315
.40 | 4.49445 .90 | 4.54709 40 | 4. 59404
.45 4, 49557 .95 4. 54808 C.45 4. 59493
.50 | 4.49669 22.00 | 4.54907 .50 | 4.59582
.55 | 4.49780 .05 | 4.55006 .55 1 4.59670
.60 | 4.49891 .10 | 4.55104 .60 | 4.59759
.65 | 4.50001 . .15 | 4.55202 .65 | 4.59847
.70 | 4.50112 .20 | 4.55300 . .70 | 459935
.76 | 4.50222 .25 | 4.55398 19 .75 | 4.60023
.80 4.50332 .30 | 4.55495 .80 | 4.60110
.85 | 4.50441 .35 | 4.55593 .85 | 4.60198

.90 | 4.50550 |-~ .40 | 4.55690 .90 | 4.60285 17
.95 | 4.50659 .45 | 4.55787 .95 | 4.60372
20. 00 4. 50768 .50 | 4.55883 25.00 4. 60459
.05 | 4.50876 .55 | 4.55980 .05 | 4.60546
.10 | - 4.50985 .60 | 4.56076 .10 | 4.60632
.15 | 4.51093 .65 | '4.56172 .15 | 4.60719
.20 4. 51200 : .70 | 4.56268 .20 | 4.60805
25 | 4.51308 21 .75 | - 4.56363 .25 4. 60891
.30 | 4.51415 .80 | 4.56459 .30 | 4.60977
.35 | 4.51521 .85 | 4.56554 .35 | 4.61063
.40 | 4.51628 .90 | 4.56649 .40 1 461148
.45 4.51734 | - .95 4. 56743 .45 4. 61234
.50 | 4.51840 23.00 | 4.56838 ) .80 4. 61319
.55 | 4.51946 .05 | 4.56932 .55 | 4.61404
.60 | 4.52052 .10 | 4.57026 .60 | 4.61489
.65 | 4.52157 : .15 | 4.57120 .65 | 4.61574
.70 | 4.52262 .20 | 4.57214 .70°] 4.61658
.75 | 4.52367 .25 | 4.57307 |- .75 | 4.61743
.80 | 4.52471 .30 | 4.57401 .80 | 4.61827
.85 | 4.52576 .35 | 4.57494 .85 | 4.61911
.90 | 4.52680 .40 | 4.57587 18 .90 | 4.61995
.95 | 4.52783 .45 | 4.57679 .95 | 4.62079
21.00 | 4.52887 .50 | 4.57772 | - 26.00 | 4.62162
.06 | 4.52990 .55 | 4.57864 .05 | 4.62246
.10 | 4.53093 .60 | 4.57956 .10 | 4.62329
.15 | 4.53196 .65 | 4.58048 - .15 4.62412
.20 | 4.53299 20 .70 [ 4.58140 .20 | 4.62495
.26 | 4.53401 .75 | 4.58231 .25 | 4.62578

.30 4.53503 .80 | 4.58323 .30 | 4.62661 16
.35 | 4.53605 .85 | 4.58414 .35 | 4.62743
.40 | 4.53706 .90 | 4.58505 .40 | 4.62825
. .45 | 4.53808" .95 | 4.58596 .45 | 4.62908
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TasLe 28.—For interconversion of miles und logarithms of meters—Continued.

Miles. | Log. meters, Iz)llﬁni:;% Miles. | Log. meters. Dollﬂni;’l% Miles. |Log.meters. Dol{fn:ﬂ%
26.50 | 4. 62990 16 29.00 [ 4. 66905 15 31.50 | 4.70496 14
.09 | 4.63071 .05 | 4.66980 .55 [ 4.70565
.60 | 4.63153 .10 | 4.67054 .60 | 4.70634
.65 | 4.63235 .15 | 4.67129 .65 | 4.70702
.70 | .4.63316 .20 1 4.67203 .70 4.70771
.75 | 4.63397 .25 | 4.67278 .75 | 4.70839 !
.80 | 4.63479 .30 | 4.67352 .80 | 4.70908
.85 | 4.63559 .35 | 4.67426 - .85 | 4.70976
.90 | 4.63640 .40 | 4.67500 .90 | 4.71044
.95 | 4.63721 .45 | 4.67573 .95 | 4.71112
27.00 | 4.63801 .50 | 4.67647 32.00 | 4.71180
.05 | 4.63882 .95 | 4.67721 .05 | 4.71248
.10 | 4.63962 .60 | 4.67794 .10 | 4971315
.15 | 4.64042 .65 | 4.67867 L15 | 4.71383 .
.20 4. 64122 .70 4. 67941 .20 | 4.71451 13
.25 | 4.64202 .75 | 4.68014 .25 | 4.71518
.30 | 4.64281 .80 | 4.68087 .30 ) 4.715685
.35 1 4.64361 .85 4. 68159 .35 | 4.71652
.40 | 4.064440 | .90 | 4.68232 .40 | 4.71719
.45 | 4. 64519 .95 | 4.68305 .45 | 4.71787
.50 | 4.64598 30.00 | 4.68377 14 .50 | 4.718563
.55 | 4.64677 .05 | 4.68449 .65 | 4.71920
.60 | 4.64756 .10 ] 4.68522 .60 | 4.71987
.65 | 4.64835 |- .15 | 4.68594 .65 | 4.72053
L70 | 4.64913 .20 | 4.68666 .70 | 4.72120
L5 | 4. 64991 .25 ] 4.68737 .75 | 4.72186
~ .80 | 4.65069 .30 | 4.68809 .80 | 4.72252
.85 | 4.65147 .35 1 4.68881 .85 | 4.72319
.90 | 4.65225 | .40 | 4.68952 .90 ) 4.72385
.95 | 4.65303 .45 | 4.69024 .95 | 4.72451
28.00 | 4.65381 15 .50 | 4.69095 33.00 | 4.72516
.05 4. 65458 .56 4. 69166 .05 4. 72582
.10 | 4.65536 .60 | 4.69237 .10 | 4.72648
.16 | 4.65613 .65 | 4.69308 16 4.72713
.20 | 4.65690 .70 | 4.6937Y9 .20 | 4.72779
.25 | 4.65767 .75 ] 4.69449 .25 | 4.72844
.30 | 4.65844 .80 | 4.69520 .30 | 4.72909
2351 4.65920 .85 | 4.69590 - .35 4.72975
.40 4. 65997 .90 4, 69661 .40 | 4.73040
.45 1 4.66073 .95 | 4.69731 . .45 | 4.73105
.50 | 4.66149 31.00 | 4.69801 .50 | 4.73169
.55 | 4.66226 .05 | 4.69871 .05 | 4.73234
.60 | 4.66302 10 | 4.69941 . .60 | 4.73299
.65 | 4.66377 L1670 4.70011 .65 | 4.73363
.70 | 4. 66453 .20 | 4.70081 .70 | 4.73428
.75 | 4.66529 .25 | 4.70150 .75 | 4.73492
-.80 | 4.66604 .30 | 4.70219 .80 | 4.73557
.85 | 4.66680 .35 1 4.70289 .85 | 4.73621
.90 | 4.66755 | - .40 | 4.70358 .90 | 4.73685
.95 | 4.66830 .45 | 4.70427 : .95 | 4.73749

Bull, 214—03——18§
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TABLE 28.— For interconversion of miles and logarithms of meters—Continued.

Miles. |Log.meters. ])OllﬁnlllOI% Miles. |Log.meters. Dolffm]ﬂg Miles. Log. meters. D&{E,}ﬂi
-34.00 | 4.73813 13- 36.50 | 4.76894 12 39.00 | 4.79771 11
. .06 | 4.73877 .55 | 4.76954 .05 | 4.79727
.10 | 4.73940 .60 | 4.77013 10 | 4.79883
.15 | 4.74004 .65 | 4.77072 L1565 | 4.79938
.20 | 4.74068 .70 | 4.77132 .20 | 4.79994
Y95 | 474181 | .75 | 4.77191 .25 | 4.80049
.30 | 4.74194 | .80 | 4.77250 .30 | 4.80104
.35 | 4.74258 .85 | 4.77309 .35 | 4.80159
.40 | 4.74321 © .90 | 4.77368 .40 | 4.80215
.45 | 4.74384 .95 | 4.77426 .45 | 4.80270
.60 | 4.74447 37.00 | 4.77485 .50 [ 4.80325
.05 | 4.74510 .05 | 4.77544 .55 | 4.80380
.60 | 4.74573 L1071 4.77602 .60 | 4.80435
.65 | 4.74635 .15 | 4.77661 .65 | 4.80489
.70 | 4.74698 .20 | 4.77719 .70 | 4.80544
75 1 4.74761 12 - .25 | 4.77778 .75 | 4.80599
.80 | 4.74823 .30 | 4.77836 .80 | 4.80653
.85 | 4.74885 .35 4.77804 .85 | +4.80708
.90 | 4.74947 .40 | 4.77952 .90 | 4.80762
.95 | 4.75010 .45 | 4.78010 .95 | 4.80817
35.00 | . 4.75072 .50 [ 4.78068 | - 40.00 | 4.80871
.05 | 4.75134 .B5 | 4.78126 .05 | 4.80925
.10 1 4.75196 .60 |- 4.78184 .10 | 4.80979
15 | 4.75257 .65 | 4.78241 .15 | 4.81034
.20 | 4.75319 .70 | 4.78299 .20 | 4.81088
.25 | 4.75381 .75 | 4.78357 .26 | 4.81142
.30 | 4.75443 .80 | 4.78414 .30 | 4.81195
.35 | 4.75504 .85 | 4.78472 .35 | 4.81249
.40 | 4.75565 .90 | 4.78529 | - .40 | 4.81303
.45 | 4.75627 .95 | 4.78586 .45 | 4.81357
.50 | 4.75688 | - 38.00 | 4.78643 .50 | 4.81411
.D5 | 4.75749 .05 | 4.78701 11 .55 | 4.81464
.60 | 4.75810 10 | 4.78758 .60 | 4.81518
© .65 | 4.75871 .15 | 4.78815 .65 | 4.81571
.70 | 4.75932 .20 | 4.78871 .70 | 4.81624
.75 | 4.75993 : .25 | 4.78928 o .76 | 4.81677
.80 | 4.76053 .30 | 4.78985 .80 | 4.81731
.85 | 4.76114 .35 4. 79041 .85 4.81784
.90 | 4.76174 .40 | 4.79098 .90 | 4.81837
.95 | - 4.76235 .45 | 4.79155 .95 | 4.81890
36.00 | 4.76295 | - .50 | 4.79211 41.00 | 4.81943
.05 | 4.76355 .05 | 4.79267 .05 | 4.81996
10 | 4.76416 . .60, 4.79324 .10 | 4.82049
.15 | 4.76476 .65 | 4.79380 .15 | 4.82102
.20 | 4.76536 .70 | 4.79436 | .20 | 4.82155
.25 | 4.76596 .75 | 4.79592 .25 | 4.82207
.30 | 4.76656 .80 | 4.79548 .30 | 4.82260
.35 | 4.76715 .85 | 4.79604 .35 | 4.82313 10
.40 | 4.76775 - .90 | 4.79660 .40 | 4.82365
.45 | 4.76835 < .95 | 4.79716 .45 | 4.82417
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TasLe 28.— For intercanversion of miles and logarithms of meters—Continued.

ifF. Toge, i log)
Miles. | Log. meters. 061‘}111]3% Miles. |Log.meters. Diff. 0.

Diff. log;.l AR

0L mile. Miles. |Log.meters.

41.50 | 4.82470 10 44.00 | 4.85010 | 10 46.50 | 4.87410 9

.H5 | 4.82522 .05 | 4.85060 [ . .55 | 4.87457
.00 | 4.82574 .10 | 4.85109 .60 | 4.87504
.05 | 4.82627 .15 | 4.85158 .65 | 4.87550
T.70 | 4.82679 .20 | 4.85207 .70 | 4.87597
.75 | 4.82731 .25 | 4.85256 L75 | 4.87643
.80 | 4.82783 .30 | 4.85305 . .80 | 4.87690
.85 | 4.82835 .35 | 4.85354 .85 | 4.87736
.90 | 4.82886 .40 | 4.85403 .90°| 4.87782
.95 | 4.82938 .45 ) 4.85452 | | .95 | 4.87829
42.00 | 4. 82990 . .50 | 4. 85501 . 47.00 | 4.87875
.05 | +4.83042 .55 | 4.85550 .05 | 4.87921
L10 ) 4.83093 .60 | 4.855699 .10 | 4.87967
L1651 4.83145 . .65 | 4.85647 L16 | 4.88013
.20 | 4.83196 .70 | 4.85696 .20 | 4.88059
.25 | 4.83248 ) .75 4.85744 .25 | 4.88105
.30 | +.83299 .80 | 4.85793 .30 | 4.88151
.35 | +.83350 .85 | 4.85841 ) .35 | 4.88197
40| 4.83402 .90 | 4.85890 |- © .40 | 4.88243
.45 | 4.83453 .95 | 4.85938 .45 | 4.88289
.50 | 4. 83504 45.00 | 4.85986 .50 | 4.88334
.55 | 4.835655 .05 | 4.86035 .55 | 4.88380
.60 | 4.83606 .10 | 4.86083 .60 | 4.88326
.65 | 4.83657 .15 4.86131 .65 | 4.88471
.70 | 4.83708 .20 | 4.86179 .70 | 4.88517
L75 | 4.83759 .25 | 4.86227 - .75 | 4.88562
.80 | 4.83809 .30 | 4.86275 .80 | 4.88608
.85 | 4.83860 .35 | 4.86323 .85 | 4.88653
.90 1 4.83911 .40 | 4.86371 .90 | 4.88699
.95 ) 4.83961 : .45 | 4.86418 L95 | 4.88744
43.00 | 4.84012 .50 | 4.86466 48.00 | 4.88789
.05 | 4.84062 .55 | 4.86514 .05 | . 4.88834
.10 | 4.84113 .60 | 4.86561 .10 | 4.88879
L15 | 4.84163 .65 | 4.86609 .15, 4. 88925
.20 | 4.84213 .70 | 4.86657 | | .20 1 4.88970
.25 | 4.84264 L75 | 4.86704 .25 | 4.89015
.30 | 4.84314 .80 | 4.86751 .30 | 4.89060
.35 | 4.84364 .85 1 4.86799 .35 | 4.89105
.40 1 4.84414 . .90 | 4.86846 .40 | 4.89149
.45 | 4. 84464 .95 | 4.86894 .45 | 4.80194
.50 | 4.84514 46.00 | 4. 86941 9 .50 | 4.89239
.55 | 4.84564 .05 | 4.86988 : 55 | 4. 89284
.60 | 4.84614 .10 | 4.87035 .60 | 4.89329
.65 | 4.84663° .15 | 4.87082 .65 | 4.89373
.70 | 4.84713 .20 4.87129 .70 | 4.89418
L7565 | 4.84763 .25 | 4.87176 T .75 | 4.89462
.80 | 4.84812 .30 | 4.87223 .80 | 4.89507
.85 | 4.84862 .35 | 4.87270 .85 | 4.89551
.90 | 4.84911 .40 | 4.87317 .90 | 4.89596
.95 | 4.84961 .45 1 4.87364 .95 | 4.89640
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TanLE 28.—For interconversion of wiles and logarithms of meters—Continued.’

Miles. |Log.meters. %;ﬁmlﬁg Miles. |Log.meters. ]())llﬁm]fi% Miles. | Log.meters, %115111]3%
49,00 | 4.89685 9 51.50 |  4.91846 8 54.00 | 4.93904 8
.05 | 4.89729 .55 | 4.91888 : .05 | 4.93945
.10 | 4.89773 .60 | 4.91930 .10-1  4.93985
.15 | 4.89817 .66 4.91972 .15 | 4.94025
.20 | 4.89861 .70 | 4.92014 .20 | 4.94065
.25 | 4.89906 i 4, 92056 .25 | 4.94105
.30 | 4.89950 .80 | 4.92098 .30 | 4.94145
.35 | 4.89994 .85 | 4.92140 .35 | 4.94185
.40 | 4.90038 .90 | 4.92182 .40 | 4.94225
.45 | 4.90082 .95 | 4.92224 .45 | 4.94265
.50 | 4.90125 52.00 | 4.92265 .50 | 4.94305
.85 | 4.90169 .05 | 4.92307 .55 | 4.94345
.60 | 4.90213 .10 | 4.92349 .60 | 4.94384
.65 | 4.90257 .15 1 4.92390 .65 1 4.94424
.70 | 4.90301 .20 | 4.92432 .70 0 4.94464
.75 | 4.90344 .25 | 4.92474 .75 | 4.94503
.80 | 4.90388 .30 | 4.92515 .80 | 4.94543
.85 | 4.90431 .36 | 4.92557 .85 | 4.94583
.90 | 4.90475 .40 | 4.92598 .90 | 4.94622
.95 4.90519 .45 | 4.92639 V95 | 4.94662
50.00 | 4.90562 .50 | 4.92681 55.00 | 4.94701
.05 | 4.90605 .55 | 4.92722 .05 [ 4.94741
10| 4.90649 .60 | 4.92764 - L10 | 4.94780
L1561 4.90692 .65 | 4.92805 .15 | 4.94820
.20 | 4.90735 .70 | 4.92846 .20 | 4.94859
.25 1 4.90779 .75 | 4,92887 .25 | 4.94898
.30 | . 4.90822 .80 | 4.92928 .30 | 4.94937
.35 | 4.90865 .85 | 4.92969 .35 | 4.94977
.40 | 4.90908 .90 |1 4.93011 .40 | 4.95016
.45 | 4.90951 .95 | 4,93052 .45 | 4.95065
.50 | 4.90994 53.00 | 4.93093 .50 | 495094
.5 | 4.91037 .05 | - 4.93133 .b5 | 4.95133
.GO | 4.91080 . .10 4.93175 .60 | 4.95172
.65 | 4.91123¢ .16 4.93215 .65 | 4.95212
.70 | 4.91166 .20 | 4.93256 .704  4.95251
.75 | 4.91209 .25 | 4.93297 .75 1 4.95289
.80 [ 4.91251 .30 | 4.93338 .80 | 4.95328
.85 | 4.91294 .35 | 4.93378 |- .85 | 4.95367
.90 | 4.91337 .40 | 4.93419 .90 | 4.95406
.95 | 4.91379 .45 | 4.93460 .95 | 4.95445
51.00 | 4.91422 .50 | 4.93500 56.00 | 4.95484
.05 4.91465 .05 | 4.93541 .05 | 4.955623
.10 6 4.91507 .60 | 4.93581 .10 | 4.95561
.16 | 4.91550 .65 | 4.93622 .15 ] 4.95600
.20 | 4.91592 .70 | 4.93662 .20 | 4.95639
.25 | 4.91634 .75 | 4.93703 .25 | 4.95677
.30 | 4.91677 8 .80 | 4.93743 .30 | 4.95716
.35 | 4.91719 .85 - 4.93784 .35 | 4.95754 |
.40 | 4.91761 .90 | 4.93824 .40 | 4.95793
.45 | 4.91803 .95 | 4.93864 .45 | 4.95831
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TaBLE 28.— For interconversion of miles and logarithms of meters—Continued.

Miles. |Log. meters. %‘lﬂﬁllﬁ%: Miles. |Log. meters. %‘lﬁmlﬂ‘g Miles. |TLog. meters. %llﬂmlﬂf
£6.50 | 4.95870 8 59.00 | 4.97750 7 61.50 | 4.99553 7
.55 | 4.95908 | .05 | 4.97787 .55 | 4.99588
.60 | 4.95947 .10 | 4.97824 |° .60 | 4.99623
.65 | 4.95985 L1511 4.97861 .65 | 4.99658
.70 | 4.96023 .20 | 4.97897 .70 | 4.99693
.75 | 4.96062 .25 4.97934 .75 | 4.99729
.80 | 4.96100 230 | 4.97971 |4 .80 | 4.99764
.85 | 4.96138 .35 | 4.98007 .85 [ 4.99799
.90 | 4.96176 .40 [ 4.98044 .90 | 4.99834
L9095 | 4.96214 .45 | 4.98080 .95 | 4.99869
57.00 | 4.96253 .50 | 4.98117 62.00 | 4.99904
.05 | 4.96291 .5 | 4.98153 .05 4.99939
.10 | 4.96329 .60 | 4.98190 10 | 4.99974
.15 | 4.96367 .65 | 4.98226 .15 5. 00009
.20 | 4.96405 .70 | 4.98262 .20 | 5.00044
.25 | 4.96443 .75 | 4.98299 .25 | 5.00079
.30 | 4.96481 .80 | 4.98335 .30 | 5.00114
.35 1 4.96518 .85 1 4.98371 .35 | 5.00149
.40 | 4. 96556. .90 | 4.98408 .40 5.00183
.45 ] 4.96594 .95 4. 98444 .45 | 5.00218
.50 | 4.96632 60.00 | 4.98480 .50 | 5.00253
.55 | 4.96669 .05 | 4.98516 .55 5. 00288
.60 | 4.96707 .10 | 4.98552 .60 | 5.00322
.05 | 4.96745 .15 | 4.98589 .65 | 5.00357
70 | 4.96783 .20 | 4.98625 .70 I 5.00392
.75 4.96820 .25 | 4.98661 .75 | 5.00426
.80 | - 4.96858 7 .30 |1 4.98697 .80 | " 5.00461
.85 | 4.96895 .35 | 4.98733 .85 | 5.00495
.90 | 4.96933 .40 | 4.98769 .90 | 5.00530
.95 | 4.96970 .45 | 4.98805 .95 | 5.005665
»8. 00 4, 97008 .50 | 4.98841 63. 00 5. 00599
.06 | 4.97045 .55 | 4.98876 .05 | 5.000633
.10 | 4.97083 .60 | 4.98912 .10 | 5.00668
.15 4.97120 .65 | 4.98948 .15 | *5.00702 |
.20 | 4.97157 .70 | 4.98984 .20 | 5.00737
.25 | 4.97195 .75 | 4.99020 .25 | 5.00771
.30 | 4.97232 .80 | 4.99055 .30 | 5.00805
.35 | 4.97269 .85 1 4.99091 .35 | 5.00840
.40 | 4.97306 .90 |- 4.99127 .40 | 5.00874
.45 ] 4.97343 .95 | 4.99162 .45 5. 00908
.50 | 4.97381 61.00 | 4.99198 .50 | 5.00942
.B5 | 4.97418 .05 | 4.99234 .55 | 5.00977
.60 | 4.97455 .10 | 4.99269 .60 [ 5.01011
.65 | 4.97492 .15 | 4.99305 .65 | 5.01046
.70 | 4.97529 .20 | 4.99340 .70 | 5.01079
L5 1 4.97566 | .25 | 4.99376 .75 5.01113
.80 | 4.97603 .30 | 4.99411 .80 | 5.01147
.85 | 4.97640 .35 | 4.99447 .85 | 5.01181 .
.90 | 4.97677 .40 | 4.99482 .90 | 5.01215
.95 | 4.97713 .45 | 4.99517 .95 | 5.01249
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TasLe 28.—For interconversion of miles and logarithms of meters—Continued.

Miles. |Log.meters. %llﬁm]ﬂ% Miles. |Log.meters. Dolgnlﬁi Miles. |Log.meters. %‘{fm]ﬁ%
64.00 5.01283 7 66. 50 5. 02947 7 69. 00 5. 04550 6
.05 5.01317 .55 | 5.02980 .05 | 5.04581
10| 5.01351 .60 5.03012 .10 5.04613
.15 5.01385 .65 | 5.03045 .15 | 5.04644
.20 ) 5.01419 .70 | 5.03078 . .20 | 5.04676
.25 | 5.01452 .75 | 5.03110 .25 | 5.04707
.30 | 5.01486 .80 | 5.03143 . .30 1 5.04738
.35 5.01520 .85 5.03175 .35 5. 04770
.40 | 5.01554 .90 | 5.03208 .40 5. 04801
.45 | 5.01587 .95 | 5.03241 .45 | 5.04832
.50 | 5.01621 67.00 | 5.03273 6 .50 | 5.04863
.55 | 5.01655 : .05 | 5.03305 .55 | 5.04895
.60 | 5.01688 .10 | 5.03337 .60 | 5.04926
.65 5.01722 .15 1 5.03370 .65 | 5.04957
.70 5.01755 .20 | 5.03402 .70 5. 04988
.75 5.01789 .25 5. 03434 .75 5. 05019
.80 | 5.01823 .30 | 5.03467 .80 | 5.05051
.85 5..01856 .35 5. 03499 .85 5. 05082
.90 | 5.01889 .40 | 5.03531 .90 | 5.05113
.95 5.01923 .45 5.03563 .95 5.05144
65.00 | 5.01956 .50 | 5.03595 70.00 | 5.05175
.05 5. 01990 .55 5. 03627 .05 | 5.056206
.10 | 5.02023 .60 | 5.03660 .10 ] 5.05237
.15 5. 02056 .65 | 5.03692 .15 5. 05268
.20 | 5.02090 .70 5.03724 ) .20 5. 05299
.25 | 5.02123 .75 1 5.03756 .25 | 5.05330
.30 | 5.02156 .80 | 5.03788 .30 | 5.05381
.35 | 5.02190 .85 | 5.03820 .35 | 5.05391
.40 5. 02223 .90 { 5.03852 .40 5.05422
.45 | 5.02256 .95 1 5.03884 .45 | 5.05453
.50 | 5.02289 68.00 | 5.03916 .50 | 5.056484
.55 5.02322 .05 5. 03948 .55 5.05515
.60 | 5.02355 .10 | 5.03980 .60 | 5.05645
.65 | 5.02389 .15 | 5.04012 .65 | 5.05576
.70 5.02421 .20 5.04043 .70 | 5. 05607
.75 | 5.02455 .25 | 5.04075 .75 | 5.06538
.80 5. 02488 .30 5. 04107 .80 | 5.05668
.85 5.02521 .35 | 5.04139 .85 | 5.05699
.90 | 5.02554 .40 | 5.04171 .90 | 5.05730
.95 | 5.02587 .45 5. 04202 .95 5. 05760
66.00 | 5.02619 ' .50 | 5.04234 ’ 71.00 | 5.05791
.05 5. 02652 .55 5. 04266 .05 5. 05821
10 ] 5.02685 : .60 | 5.04297 | - .10 | 5.05852
15 5.02718 .65 ] 5.04329 .15 | 5.05883
.20 | 5.02751 | . .70 | 5.04361 .20 | 5.05913
.25 | 5.02784 .75 1 5.04392 .25 1 5.05943
.30 5.02816 . 80 5. 04424 .30 5. 05974
.35 | 5.02849 .85 | 5.04455 .35 | 5.06004
.40 | 5.02882 .90 | 5.04487 .40 |  5.06035
.45 | 5.02915 .95 | 5.04518 .45 | 5.06065
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Tasre 28.—For inlerconversion of miles and logarithms of meters—Continued.

Miles, |Log. meters, %llifm]ﬂ% Miles. |Log. meters. %ﬁﬂﬂ% Miles. |Log.meters. %ilﬁm‘ﬁf
71.50 | 5.06096 6 74.00 | 5.07588 6 76.50 | 5.09031 6
.55 | 5.06126 .05 ] 5.07617 .65 | 5.09059
.60 | 5.06156 .10 | 5.07647 .60 [ 5.09088
.65 ] 5.06187 .15 1 5.07676 .65 | 5.09117
.70 1 5.06217 .20 | 5.07705 .70 | 5.09145
.75 | 5.06247 .25 | 5.07735 .75 | 5.09173
.80 [ 5.06277 .30 | 5.07764 .80 | 5.09201 -
.85 5.06308 .35 5.07793 .85 [ 5.09229
.90 | 5.06338 .40 [ 5.07822 .90 | 5.09258
.95 5. 06368 .45 1 5.07851 .95 5. 09286
72.00 | 5.06398 .50 | 5.07881 77.00 | 5.09314
.05 | 5.06428 .55 | 5.07910 .05 | 5.09342
.10 ] 5.06459 .60 | 5.07939 .10 ] 5.09370
15 | 5.06489 .65 | 5.07968: 151 5.00399
.20 5.06519 .70 | 5.07997 . 20 5. 09427
.25 | 5.06549 75 | 5.08026 .25 | 5.09455
.30 | 5.06879 .80 | 5.08055 .30 ] 5.09483
.35 | 5.06609 .85 | 5.08084 .35 | 5.09511
.40 | 5.06639 .90 | 5.08113 .40 | 5.09539
.45 | 5.06669 .95 | 5.08142 .45 1 5.09567
.80 | 5.06699 75.00 | 5.08171 .50 1 5.09595
.b5 | 5.0672) .05 | 5.08200 .55 | 5.09623
.60 | 5.06759 .10 | 5.08229 .60 | 5.09651
.65 | b.06789 .15 ] 5.08258 .65 5.09679
.70 | 5.06818 .20 | 5.08287 .70 | 5.09707
.75 | 5.06848 .25 1 5.08316 .7H ¢ 5.09735
.80 | 5.06878 .30 | 5.08345 .80 | 5.09763
.85 | 5.06908 .35 5.08373 .85 ] 5.09791
.90 | 5.0693 .40 1 5.08402 .90 I 5.09819
.95 5. 06967 45 508431 .95 5. 09847
73.00 | 5.06997 .50 | 5.08460 78.00 | 5.09875
.05 5. 07027 .55 5. 08488 .05 5. 09902
.10 | 5.07057 .60 | 5.08517 10 | 509930
.15 | 5.07086 .65 | 5.08546 15 | 5.09958
.20 5.07116 .70 | 5.08575 .20 5. 09986
.25 | 5.07146 .75 1 5.08603 .25 | 5.10013
.30 5.07175 .80 | 5.08632 .30 5.10041
.35 | 5.07205 .85 1 5.08661 .35 | 5.10069
.40 ] 5.07235 .90 | 5.08689 .40 | 5.10097
.45 | 5.07264 .95 5.08718 .45 5.10124
.50 | 5.07294 76.00 5. 08746 .50 | 5.10152
.55 5.07323 .05 5. 08775 .5d 5.10180
.60 [ 5.07353 .10 | 5.08803 .60 | 5.10207
.65 | 5.07382 .15 1 5.08832 .65 | 5.10235
.70 | 5.07412 .20 5. 08861 701 5.10263
.75 5.07441 .25 5. 08889 .75 5.10290
.80 | 5.07471 30 | 5 08917 .80 |. 5.10318
.85 ] 5.07500 .35 | 5.08946 .85 | 5.10345
.90 | 5.07529 .40 | 5.08974 .90 | 5.10373
.95 5.07559 .45 5 09003 .95 5.10400
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TABLE 28.— For interconversion of nriles and logarithms of meters—Continued.

Miles. |Log. meters. ]())iﬁmlﬂg Miles. |Log. meters. %iﬁmlﬁg Miles. |Log.meters. %iﬁm]ﬂge'
79.00 | 5.10428 5 81.50 | 5.11781 5 84.00 | 5.13093 5
.05 5.10455 .55 5.11807 : .05 5.13119
.10 ] 5.10483 .60 | 5.11834 .10 | 5.13145
.15 | 5.10510 .65 | 5.11861 .15 | 5.13170
.20 5.10537 .70 | 5.11887 .20 5.13196
.25 | 5.10565 .75 1 5.11913 .25 | 5.13222
.30-| 5.10592 .80 | 5.11940 .30 5. 13248
.35 5.10620 .80 4 5.11967 .35 | 5.13273
.40 5.10647 .90 | 5.11993 .10 | 5.13299
.45 5.10674 .95 5.12020 .45 5.13325
- .50 | 5.10702 82.00 | 5.12046 .50 | 5.13351
.55 5.10729 . .05 5.12073 .h5 | 5.13376
.60 | 5.10756 .10 L 5.12099 .60 | 5.13402
.65 5.10784 .15 5.12126 .65 5. 13428
.70 | 5.10811 .20 | 5.12152 .70 | 5.13453
.75 | 5.10838 .25 | 5.12179 .75 | 5.13479
.80 | 5.10865 .30 | 5.12205 .80 | 5.13505
.85 5.10893 .35 5.12231 .85 5.13530
.90 | 5.10920 .40 | 5.12258 .90 | 5.135566
.95 5.10947 .45 5.12284 .95 5. 13581
80.00 | 5.10974 .50 | 5.12310 -85.00 | 5.13607
.05 | 5.11001 .65 | 5.12337 .05 [ 5.13632
.10 | 5.11028 .60 | 5.12363 .10 5. 13658
.15 5.11055 .65 5.12389 .15 H.13683
.20 | 5.11082 .70 | 5.12416 .20 | 5.13709
.25 | 5.11109 75 | 5:12442 .25 | 5.13734
.30 | 5.11137 .80 | 5.12468 .30 | 5.13760
.35 | 5.11164 .85 | 5.12494 .35 | 5.13785
.40 1 5.11191 .90 5.12521 .40 | 5.13811
.45 5.11218 .95 5. 12547 .45 5.13836
.50 | 5.11245 83.00 | 5.12573 .50 | 5.13862
.H5 | 5.11272 .05 | 5.12599 .55 | 5.13887
.60 | 5.11299 10 ) 5.12625 .60 5.13912
.65 5.11325 .15 | 5.12651 .65 5. 13938
.70 | 5.11352 .20 | 5.12677 .70 | 5.13963
.75 | 5.11379 .25 | 5.12703 .75 1 5.13988
.80 | 5.11406 .30t 5.12729 .80 | 5.14014
.85 | 5.11433 .35 | 5.12756 .85 i 5.14039
.90 | 5.11460 .40 | 5.12782 .90 | 5.14064
.95 | 5.11487 .45 | 5.12808 .95 | 5.14090
81.00 | 5.11513 .50 | 5.12834 86.00 | 5.14115
.05 5.11540 . b5 5.12860 .05 5.14140
.10 ) 5.11567 .60 | 5.12886 .10 5.14165
.15 5.11594 .65 5.12912 .15 5.14191
.20 | 5.11621 .70 | 5.12937 .20 1 5.14216
.25 | 5.11647 .75 | 5.12963 .25 | 5.14241
.30 5.11674 .80 | 5.12989 .30 | 5.14266
.35 | 5.11701 .85 | 5.13015 .36 | 5.14291
.40 | 5.11727 ©.90 | 5.13041 .40 | 5.14316
.45 | 511754 .95 | 5.13067 .45 | 5.14341
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Tasre 28.— Ior interconversion of miles and logarithms of meters—Continued.

Miles. |Log.meters. ]())iﬁmlﬁg Miles. |Log.meters. ]?)iﬁm]xol% Miles. |Log.meters. ]())iﬁm]?l%
86.50 | 5.14367 5 §9.00 | 5.15604 5 |. 91.50 [ 5.16807 5
.55 | 5.14392 .05 | 5.15628 .55 | 5.16831
.60 | 5.14417 .10 | 5.15653 .60 | 5.16855
LG5 | 514442 15 | b.15677 .65 | 5.16878
.70 | 5.14467 .20 | 5.15701 .70 | 5.16902
.75 5.14492 .25 | 5.15726 .75 1 5.16926
.80 [ 5.14517 .30 [ 5.15750 | .80 | 5.16949
.85 | 5.14542 .36 | 5.15775 .85 | 5.16973
.90 | 5.14567 .40 | 5.15799 .90 | 5.16997
.95 | 5. 14592 .45 | 5.15823 .95 | 5.17020
87.00 | 5.14617 .60 | 5.15847 92.00 | 5.17044
L05 | 5.14642 .b5 | 5.15872 .05 | 5.17067
.10 ] 5.14667 .60 | 5.15896 .10 | 5.17091
L1156 5.14692 .65 | 5.15920 | .. 15 b.17115
.20 | 5.14717 .70 5.15944 .20 5.17138
.25 | 5.14741 .75 | 5.15968 .25 | 5.17162
.30 | 5.14766 .80 [ 5.15993 .30 1 5.17285
L35 | 5.14791 | .85 | 5.16017 .35 5.17209 |.
.40 | 5.14816 .90 | 5.16041 .40 | 5.17232
.45 | 5.14841 .95 | 5.16065 .45 | 5.17256
.50 | 5.14866 90.00 | 5.16089 .50 | 5.17279
.55 | 5.14891 .05 | 5.16113 .55 1 5.17303
.60 | 5.14915 J10 | 516137 | | .60 | 5.17326
.65 | 5.14940 .15 1 5.16162 .65 | 5.17349
.70 | 5.14965 .20 | 5.16186 . .70 | 5.17373
.75 5.14990 .25 | 5.16210 .75 5.17396
.80 | 5.15014 . .30 | 5.16234 .80 | 5.17420
.85 | 5.15039 .35 ] 5.16258 .85 | 5.17443
.90 | 5.15064 . .40 | 5.16282 .90 | 5.17467
.95 | 5.15089 - .45 | 5.16306 .95 | 5.17490
88.00 | 5.15113 . .50 | 5.16330 93.00 | 5.17513
.05 5.15138 .h5 | 5.16354 .05 | 5.17537
.10 ] 5.15163 .60 | 5.16378 L10 ] 5.17560
.15 | 5.15187 .65 | 5.16402 .15 1 5.17583
.20 | 5.15212 .70 | 5.16426 .20 | 5.17607
25 | 5.15237 .75 | 5.16450 .25 | 5.17630
.30 | 5.15261 .80 | 5.16474 | . .30 | 5.17653
35 5. 15286 .85 5.16497 .35 517676
.40 | 5.15310 .90 | 5.16521 .40 | 5.17700
.45 | 5.15835 .95 | 5.16545 .45 | 5.17723
.50 | 5.15359 91.00 | 5.16569 .50 | 5.17746
.b5 | 5.15384 .05 | 5.16593 .55 | 5.17769
.60 | 5.15408 | .10 0 5.16617 .60 | 5.17793
.65 | 5.15433 .15 1 5.16641 .65 1 5.17816
.70 | 5.15457 .20 | 5.16665 .70 | 5.17839
L75 | 5.15482 .25 | 5.16688 .75 ) 5.17862
.80 | 5.15506 .30 5.16712 .80 | 5.17885
.85 5.15531 35 5.16736 .85 5.17908
.90 | 5.15555 .40 | 5.16760. .90 | 5.17932
.95 1 5.15580 | . .45 | 5.16783 .95 | 5.17955
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TABLE 28.— For interconversion of miles and logarithms of meters—Continued.

Miles. |Log.meters. ]())iﬁm]ﬂg Miles. |Log.meters. %iﬁmlﬁge Miles. |Log.meters. %iﬂm]ﬁ*é
€4.00 | 5.17978 5.4 96.00 | 5.18892 5 98.00 | 5.19788 4
.05 | 5.18001 .05 | 5.18915 .05 | 5.19810
.10 | 5.18024 .10 | 5.18937 | .10 | 5.19832
L15 | 5.18047 .15 | 5.18960 .15 | 5.19854
.20 | 5.18170 . .20 | 5.18983 .20 | 5.19876
.25 1 5.18193 .25 1 5.190056 .25 1 5.19898
.30 | 5.18116 .30 | 5.19028 .30 | 5.19920
.35 | 5.18139 .35 | 5.19050 .35 | 5.19942
.40 | 5.18162 .40 | 5.19073 .40 | 5.19965
.45 | 5.18185 .45 1 5.19095 .45 | 5.19987
.50 | 5.18208 .50 | 5.19118 .50 | 5.20009
.55 | 5.18231 .55 | 5.19140 .55 | 5.20031
.60 [ 5.18254 .60 | 5.19163 .60 | 5.20053
.65 | 5.18277 .65 | 5.19185 .65 | 5.20075
.70 | 5.18300 .70 | 5.19208 .70 | 5.20097
.75 | 5.18323 .75 5.19230 .75 | 5.20119
.80 | 5.18346 .80 | 5.19253 .80 | 5.20141
.85 | 5.18369 .85 | 5.19275 .85 | 5.20163
.90 | 5.18392 .90 | 5.19297 .90 | 5.20185
.95 | 5.18415 .95 | 5.19320 .95 | 5.20207
95.00 | 5.18437 97.00 | 5.19342 4 99.00 | 5.20229
.05 | 5.18460 .05 | 5.19365 .05 | 5.20250
.10 | 5.18483 .10 | 5.19387 .10 1 5.20272
.15 | 5.18506 . .16 | 5.19409 .15 | 5.20294
.20 | 5.18529 .20 |+ 5.19432 .20 | 5.20316
.95 | 5.18551 .25 | 5.19454 .25 | 5.20338
.30 | 5.18574 .30 | 5.19476 .30 | 5.20360
.3 5. 18597 .35 | 5.19499 .35 | 5.20882
.40 | 5.18620 40} 5.19521 L .40 | 5.20404
45| 5.18643 .45 | 5.19543 : .45 | 5.20425
.50 | 5.18665 .50 | 5.19565 . .50 | 5.20447
.65 | 5.18688 : .55 | 5.19588 . .55 | 5.20469
.60 | 5.18711 .60 | 5.19610 . .60 | 5.20491
.65 | 5.18733 .65 | 5.19632 .65 | 5.20513
.70 | 5.18756 70 | 5.19655 .70 | 5.20535
.75 1 5.18779 .75 | 5.19677 .75 | 5.20556
.80 | 5.18802 .80 | 5.19699 .80 | 5.20578
.85 | 5.18824 .8 | 5.19721 .85 | 5.20600
.90 | 5.18847 .90 | 5.19743 .90 | 5.20621
.95 | 5.18869 .95 | 5.19765 .95 | 5.20643

CONVENIENT EQUIVALENTS.

1 acre =209 feet square, nearly.

1 acre = 43,560 square feet = 4,840 square yards.

1 statute mile = 1,760 yards = 5,280 feet = 63,360 inches.
1 cubic foot = 7.48 gallons = 0.804 bushel.

1 cubic foot of water weighs 62.4 pounds.

1 wine gallon = 8.34 pounds water.

1 wine gallon = 231 cubic inches.

1 avoirdupois pound = 7,000 grains.

1 troy pound = 5,760 grains.
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1 meter = 39.37 inches. TLog. 1.5951654.
1 meter = 3.28083 feet. Log. 0.5159842.
1 meter = 1.093611 yards. Tog. 0.0388629.
1 meter = 0.00062137 mile. Log. 6.7933502.
1 kilometer = 3,281 feet = five-eighths mile, nearly.
1 cubic meter = 35.314 cubic feet = 1.308 yards.
1 liter = 1.0567 quarts.
1 gram = 15.43 grains.
1 kilogram = 2.2046 avoirdupois pounds.
1 tonneau (metric ton) = 2,204.6 pounds.
1 cubic meter per minute = 0.5886 second-foot.
1 second-foot = 50 California miner’s inches.
1 second-foot = 40 Arizona miner’s inches.
1 second-foot = 449 gallons per minute. -
1 gecond-foot for one day = 1.9835 acre-feet.
1 second-foot for one day = 646,272 United States gallons.
1 second-foot = about one acre-inch per hour.
1 acre-foot = 325,850 gallons.
1,000,000 gallons = 3.07 acre-feet.
1,000,000 cubic feet = 22.95 acre-feet.
1,000,000 gallons per 24 hours = 1.55 second-feet.
1 horse power = 550 foot-pounds per second.
horse power = 70 kilogrammeters per second.
1 horse power = 746 watts.
1 horse power = 1 second-foot water falling 8.8 feet.
1 second-foot falling 10 feet = 1.135 horse power.
1 foot per second = 1.077 kilometers per hour.
1 foot per second = 0.68 miles per hour.
1 inch = 2.54 centimeters.
1 foot = 0.3048 meters.
1
1
1
1
1
1

—

yard = 0.9144 meters.
mile = 1.60935 kilometers.
| square yard = 0.836 square meters.
| acre = 0.4047 hectares. '
syuare mile = 259 hectares.
square mile = 2.59 gquare kilometers.
. 1 cubic foot = 0.0283 cubic meters.
1 cabic yard = 0.7646 cubic meters.
1 gallon = 3.7854 liters.
1 pound == 0.4536 kilograms. -
. 15 pounds per square inch.
1 atmosphere = about{ 1 ton per square foot.
: 1 kilo per square centimeter.
Acceleration of gravity = 32.16 feet per second.
T change miles to inches, on map:
Scale 1:125000, 1 mile = 0.50688 inches. Log. = 9.7049052.
Scale 1:90000, 1 mile = 0.70400 inches. Log. = 9.8475727.
Scale 1:62500, 1 mile =1.01376 inches. Log. = $4.0059352.
Scale 1:45000, 1 mile =1.40800 inches. Tog. =(.1486027.
To change log. of meters to log. of inches on map:
Scale 1:125000 add 6.4982552. -
Scale 1: 90000 add 6.6409228.
Scale 1:62500 add 6.7992853.
Scale 1:45000 add 6.9419528.
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CONSTANTS.
Log.
Basis of natural logarithms_ ... ._.......... e = 2.7182818285 0. 4342944819
Modulus of Briggs’s logarithms ....._..._.. m = 0.4342944819 9. 6377843113—10
Radius of the circle in seconds. ............ r = 206264. 8062 5. 3144251332
Radius of the circle in minutes ............ r = 3437.74677 3.5362738828
Radius of the circle in degrees. ............ r=  57.2957795 1. 7581226324
Circumference of the circle in seconds ......... 1296000 6. 1126050015
Circumference of the circle in minutes. ........ 21600 4. 3344537512
Circumference of the circle in degrees . ........ : 360 2. 5563025008

1 0. 0000000000
= 3.1415926536 0. 4971498727

Circumference of the circle for the diameter.

|

ASTRONOMICAL CONSTANTS (HARKNESS).

Sidereal year = 365.256 357 8 mean solar days.
Sidereal day = 23" 56™ 4.°100 mean solar time.
Mean solar day = 24" 3™ 56.5546 sidereal time.
Mean distance of the earth from the sun = 92 800 000 miles.

PHYSICAL CONSTANTS.
Velocity of light (Harkness) = 186 337 miles per second = 299 878 km. per second.
Velocity of sound through dry air = 1090 v/150.00367 t° C. feet per second.

LINEAR EXPANSIONS OF PRINCIPAL METALS IN MICRONS
PER METRE (OR MILLIONTHS PER UNIT LENGTH).

Expansion | Expansion ‘
Name of metal. per per
- degree C. degree F.

Aluminum. . oL 20 11.1
BraSS . oot e aen 19 10.5
COPPeT - o . 17 9.4
Glass. . oo e 9 5.0
(6 ) 1 R 15 8.3
Tron, cast. . ... 11 6.1
Iron, wrought. ... ... .. ... .. .. ... ... L. 12 6.7
Lead ................. e, ens | 28 15.5
Platinum ... .. ... i 9 5.0
Platinum-iridium .. ... ... ... ... 8.7 4.8
Silver ... el C19 10.5
Steel, hard. ...l 12 6.7
Steel, soft........ e e e e e 11 6.1
S P 19 10.5
/70 VR PR 29 16.1




" PUBLICATIONS OF UNITED STATES GEOLOGICAL SURVEY:
[Bulletin No. 214.]

The publications of the United States Geological Sur vey consist of (1) Annual
Reports, (2) Monographs, (3) Professional Papers, (4) Bulletins, (5) Mineral
Resources, (6) Water-Supply and Irrigation Papers, (7) Topographic Atlas of
United States—folios and separate sheets thereof, (8) Geologic Atlas of United
Sta,tes—follos thereof. The classes nu,mbered 2, 7, and 8 are sold at cost of pub-
lication; the others are distributed free. A circular giving complete lists may be
had on apphcatlon -

The Bulletins, Professional Papets, and WaJter -Supply Papers treat of a vanety
of subjects, and the total number issued is large. They have therefore been classi-
fied into the following series: A, Economic geology; B, Descnptlve geology; C,
Systematic geology and paleontology, D, Petrography and mineralogy; E, Chem-
istry and physics; F, Geography; G, Miscellaneous; H, Forestry; I, Irrigation; J,
‘Water storage; K, Pumping water; L, Quality of water; M, General hydrographic
investigations; N, Water power; O, Underground waters; P, Hydrographic
progress reports. This bulletin is the thirty-fourth in Series F', the complete list.
of which follows: (a,ll are bulletins thus far):

SERIES F, GEOGRAPHY.

. Dxctxonaly of altitudes in Umted States; by Henry Gannett. 1884. 325 pp. (Out of stock;
see Bulletin 160.)
6. Elevations in Dominion of Canada, by J. W. Spencer. 1884. 43 pp.
13. Boundaries of United States and of the several States and Territories, with historical sket/ch
of territorial changes, by Henry Gannett. 1885. 135 pp. (Out of stock; see Bulletin 171.)
48. On form and position of sea level, by R. 8. Woodward. 1888. 83 pp. (Out of stock.)
49. Latitudes and longitudes of certain points in Missouri, Kansas, and New Mexico, by R. 8 -
Woodward. 1889. 133 pp.
50. Formulas and tables to facilitate the construction and use of maps, by R. S. Woodwald
1889. 124 pp.- (Out of stock.)
70- Report on astronomical work of 1889 and 18‘70 by R. S. Woodwa.ld 1890. 79 pp.
72. Altitudes between Lake Superior and Rocky Mountains, by Warren Upham. 1891. 229.pp.
76. Dictignary of altitudes in United States (second edition), by Henry Gannett. 1891." 393 pp.
(Out of stock; see Bulletin 160.)
115. Geographic dictionary of Rhode Island, by Henry Gannett. 1894. 31 pp.
116. Geographic dictionary of Massathusetts, by Henry Gannett. . 1894. 126 pp.
117. Geographic dictionary of Connecticut, by Henry Gannett. 1894. 67 pp:
118. Geographic dictionary of New Jersey, by Henry Gannett. 1894. 131 pp.
122. Results of primary triangulation, by Henry Gannett. 1894. 412 pp., 17 pls.
123. Dictionary of geographic positions, by Henry Gannett. 1895. 183 pp., 1 map.
154. Gazetteer of Kansas, by Henry Gannett. 1898. 246 pp., 6 pls.
160." Dictionary of altitudes in United States (third edltlon) by Henry Gannett. 1899. 175 pp.
(Out of stock.)
166, Gazetteer of Utah, by Henry Gannett. 1900. 43pp., 1 nmp
169. Altitudes in Alaska, by Henry Gannett. 1900. 13 pp.
170. Survey of boundary line between Idaho and Montana from international boundary to cr e%’c
of Bitterroot Mountains, by R. U. Goode. 1900. 67 pp., 14 pls.
171. Boundaries of United States and of the several States and Territories, with outline of
history of all important changes of terrltmy (second edition), by Henry Gannett. 1900.-
142 pp., 53 pls.
174. Survey of northwestern boundary of Umted States, 1857-1861, by Marcus Baker. 1900.
. 8pp.,1pl. .
175. Triangulation and spirit leveling in Indian Terrlt’m y, by C. H. Fitch. 1900. 141 pp., 1 pL.’
181. Results of primary triangulation and primary traverse, fiscal year 1900-'01, by H. M.
Wilson, J. H. Renshawe, E. M. Douglas, and R. U. Goode. 1901. 240 pp., 1 map.
" 183. Gazetteer of Porto Rico, by Henry Gannett. 1901. 51 pp.
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. Results of spirit leveling, fiscal year 1900-'01, by H. M. Wilson, J. H. Renshawe, E. M.
Douglas, and R. U. Goode. 1901. 219 pp.

. Geographic dictionary of Alaska, by Marcus Baker. 1901. 446 pp.

. Gazetteer of Texas, by Henry Gannett. 1902. 162 pp., 8 pls.

. Gazetteer of Cuba, by Henry Gannett. 1902. 113 pp., 8 pls.

. Northwest boundary of Texas, by Marcus Baker. 1902. 51 pp., 1 pl.

. Topographic development of the Klamath Mountains, by J. 8. Diller. 1902. 69 pp., 13 pls.

. The origin of certain place names in the United States, by Henry Gannetf. 102" 280 pp.
(Out of stock.) } .

. Results of primary triangulation and primary traverse, fiscal year 1901-°02, by H, M. Wilson,
J. H. Renshawe, E. M. Douglas, and R. U. Goode. 1902. 164 pp., 1 pl.’

4. Geographic tables and formulas, compiled by S. S. Gannett. 1903. 284 D

Correspondence should be addressed to

The DIRECTOR,
UNITED STATES GEOLOGICAL SURVEY,
‘WasHINGTON, D. C.

Jung, 1903.



