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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR,
UNITED STATES GEOLOGICAL SURVEY,
Washington, D. C., April 21, 1904.

Sir: I have the honor to transmit herewith, in form for publication,
the second edition (with corrections and additions) of certain geo-
graphic tables and formulas pertaining to the work of the topographic
branch of this Survey. As stated in thc letter of transmittal of the
first edition, published as Bulletin 214, the endeavor has been to bring
together ‘111 tables and formulas used by the topographer in the field
md 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 been taken
principally from publications of the United States Coast and Geodetic
Survey and the Smithsonian Institution.

The matter has heen revised hy Mr. E. M. Douglas and Mr. H. L
Baldwin, jr.

Very respectfully :
FIOP b S. S. GANNETT,
Geographer in Charge
Section of Triangulation and Computing.
Hon. Crarres D. Warcorr,
Director United States Geological Survey.






GEOGRAPHIC TABLES AND FORMULAS.

(SECOND EDITION.)

Compiled by S. S. GANNETT.

RULES FOR SOLUTION OF RIGHT-ANGLED TRIANGLES
The ““parts” of the figures are—

H=hypothenuse,

P=perpendicular, -

B=base,

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

\ Tangent

Cosecant =

I—Sine

\
[
]
1
'
t
!

\
!
)
j
I
/

.
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Fia. 1.—Solution of right-angled triangles.

Rore'I. The product of. two opposite palt;s =1, .. either is the
reciprocal of the other.

Example: Tan a X cot @ =1, tan a=_— »
Rule 11. Each part=adjacent part divided by the following part
:*. each part=the product of the adjacent parts.

Example: Sin a= zg: 8 9, sin a= II-)I’ B=H X cos «
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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 ob]ects A and B;
y=angle at P between C and the left-hand object, B;
r=distance CP;

C’'=unknown and required angle at C;

D=distance AC;

(r and D must be reduced to same umb usually meters.)
G=distance BC;

A =angle at A between P and C;

B=angle at B between P and C.

F1a. 2.—Reduction to center.

Then, from the relation between the par ts of the triangle,
G : 7 :siny @ sin B;
- hence )
sin B=" Sg: g,
As the angles at A and B are very small, their sines may be regarded
as equal to A sin 1” and B sin 17, respectively; hence

B=(in seconds)(r—;?ﬁy,,

e Q) rsi
7 sin (Q+y) 7 siny
=Q+ Dsn1” Gsinl”
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In the use of this formula, proper attention should be paid to thc
signs of sin (Q+y) and sin y; for the first term will be positive only
when (Q-+) is less than 180° (the reverse with sin %); D being the
distance of the right-hand object, the graduation of the instrument
running from left to right. , :

7 being relatively small, the lengths of D and G are approximately
computed with the angle Q

The following quantities must he known in addition to the measured

angles in order to find the correction for reducing to center:

1. The angle measured at the instrument, P, between the center of
the signal or station, C, and the first-observed station to the right of
it, A. ' '

2. The distance from the center of the instrument to the center of
the station = 7. A

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

Example: Reduction 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) 4.7 9_845
7=6.5 feet: log =0. 81291
log constant for this station 5. 61136
. '(}lng;vo Anglt,
(cra) (317331‘2)
8240 | or goo 46
10g S0 ANGIE - e oo oo e . 9.6036 - | 9.7818
a. ¢ log distance .. ... . . .o iiiiiiiiiiii. 5. 3954 5. 3162
logr+-constant. ... . .. ... .. ... P 5.6114 5.6114
log correction.... ... .. .. .. ...l --| 0.6104 0.7094
correction to direction..._ ... ... ... il 47,08 57.12
correction to angle B P A=47.08 +-57.12=9".20.
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GRAPIHIC 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

_3.8feet X 40,
=y =51, ,
correction for swing on line A P, 25 miles in length,
2.6 feet X 40 :
_ == 4.2,
and correction to angle B P A = Q to reduce from instrument to sig-
nal = 5.1" + 4.9” = 9.3”, agreeing closely with the exact compu-
tation. ‘

= correction in seconds.

APPROXIMATE éPI-IERICAT.. 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:

F16. 8.—Solution of trinngles; two sides and included angle given.
Let « be an auxiliary angle; then
b .
tan #=_» or log tan z=log a—log b;

tan ¥ (A—B)=tan (z—45°) tan } (A+B); -
$ (A+B)+4 (A—B)=A;
} (A+B)—} (A—B)=B;
from which remaining parts can be computed.
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Example:
Given log a=4. 3666779 “Given C ‘(spherical angle) 21° 147 547,10
Given log b=4.2050498  Given $ sph. exc. - .10
‘(1) tan 2=0.1616281 C (plane angle)= 21 14 54 .00 (2)
£==H5° 5’ 257.41 ' . . 180 )
—45 : 180°—C=A+B=158 45 06 .00 (3)
(5) Log tan (z—45°)=10° 25" 257, 41=9, 2647291 } (A+B)= 790 22/ 33”.00 (4)
(6) Log tan 79 42 383 .00=0. 7268100
@ - ' ) 9.9915391=tan 4 (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° 49 037.90 a. c. log sin A=0. 0804971

B= 34 56 02 .10 log sin B=9. 7578749
= 21 14 54 .00 log sin C=9. 5592012
Sum=180 00 00 .00 log ¢ =4. 0063762

logd =4. 2050499

o

THREE-POINT PROBLEM.

If three points, forming a triangle of which the sides and angles are
known or can be computed, be v1s1b10 from a fourth pomt P, it is
required to determine the position of P.

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

This problem is of use in cases where, the regular triangulation 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 cax-
ried to seven places of decimals.

Three cases of its application are given, as in others, such as when
P falls upon one or another 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 sitnated on the circumference of the circle
passing through the three known points—a contingency which rarely
oceurs.
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Ewample for each of the three cases.

Given the side

a=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 B P=x
Given the angle A =111° 10/ 54” To find ACP=y
B ¢ B c
. . \/ W
2 .
: A

F16. 4.—Three-point problem; computation.

P/... 50° 06/ 127/ Pr...... 49° 47/ 207 P’... 104° 00/ 00/
P/, 43° 507 38/ P 44° 09/ 807 | P/.. 100° 207 00/
S.... 180°—3(A--P/+P7) | S........ HA—P/—P7) | S.... 180°—}(A-+P/P7)
S.... T7° 26/ 08/ Seeeen. 8° 37/ 02/ S.... 290 14/ 33
tan z= 25D P e=}( tan e=cot (Z--45°) tan S
A= P =}(2—y) an e=c ) tan
z=8-+¢& y=S—g¢, butif tan ¢ be negative, then 2 =S —z¢, y=S-F¢
Computation.
108 Cevmeemene 3.7975307 | 108 Cevmenen--. 3. 7975397 [ 108 Ce v emeen . 3.7975307
log sin P/ .. ... 9.8549100 | log sin P/ _._._. 9.8839061 | log sin P/ ...... 9. 9869041
colog b -....... 6.1373320 | cologb. ... 6.1373320 | cologb. ... .... 6.1375320

cologsin P7/.._. 0.1594574

log tan % 9. 9792301
Z... 43° 37/ 4976
log cot (7-4-45°) 8.3785397

cologsinP7/_. .. 0.1569894

log tan Z 9. 9747583
. Zi... 43° 20/ 09/7.2
log cot (Z--45°) 8. 4631818

colog sin P7/____ 0.0071016

9. 9288684
Z_.. 40° 19’ 43/7.3
log cot (Z-46°) 8.9122794

log tan Z

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

log tan e.._.... 9.0304783 | log tan e....... 7.6437184 | log tan e..._.._. 8. 5239581
e.... 6° 07 21777 ... 0° 157 08/7.1 ... 1° 54 507,04
S.... 77° 267 0877.0 S..... 8° 377 0277.0 S_.. 22° 14/ 3377.00
%.... 83° 33/ 2977 T 8° 527 10/7.1 ‘... 24° 097 23/7.00
Y-... T1° 18/ 4677.3 Yomenn 8° 217 587.9 y... 20° 197 4377.00
Hence, Hence, Hence,

PAB..... 52° 357 52773 |PAB._.. 126° 58 1979 |P A B.... 55° 30/ 37/7.00

PAC..... 58° 357 01727 | P AC ... 121° 50’ 46/.1 | P A C.... 55° 40/ 1777.00
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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 given points, can be
readily computed.

m m m
PB.o L 7194.87 [P B ... ... ..., 7194.94 | PB............. 5256. 29
PA. .. 8999.89 | P A _............ 1388.54 [P A ... ...... 2609. 75
PC..... 8107.98 |PC ... aao.. 8107.91 |PC ..., 6203. 63
PA. 8999.89 | P A ....o..o..... 1388.54 [P A ... 2609. 75

The results are verified when both triangles glve the same value for
the line P A. ,

GRAPHIC SOLUTION OF THE THREE-POINT PROBLEM.

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

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

3. When new point is within either of the three shaded segments of.
the circle (see diagram below), orient on middle point; then the line
from middle point lies between true point and point of intersection
of lines from other two points.

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

Nors.—Since a location can be made from any three points, whether
correctly plotted or not, therefore always check such locations by
means of a fourth point if possible.

>
W

Fra. 5,—Tliree-point problem; graphic solution.
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LIETHOD OF FIXING A MERIDIAN AT ANY TIME BY HOUR
ANGLE.

[Extracted from United States Land Survey Manual.]

The annexed diagram (fig. 6) will show in their proper relation the
various aspects of Polaris in its daily apparent motlon around the
north-polar point.

This must be carefully studled, as the illustration of Table 1, for
finding at any hour the hour angle and azimuth of Polaris, and the
resulting meridian, at times when more direct methods are not available.

Howr angle of Polaris.—In fig. 6 the full vertical line represents a
portion of the meridian passing through the zenith Z (the point
directly overhead), and intersecting the northern horizon at the north
point N, from which, for surveying purposes, the azimuths of Polaris
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F16. 6.—Aspects of Pdlaris.

are reckoned east or west. The meridian is pointed out by the plumb
line when it is in the same plane with the eye of the observer and
Polaris on the meridian, and a visual representation is also seen in the
vertical wire of the transit, when it covers the star on the meridian.

When Polaris crosses the meridian it is said to culminate; above the
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pole (at S), the passage is called the upper culmination, in contradis-
tinction to the lower culmination (at S').

. In the diagram—which the surveyor may better understand by hold-
ing it up perpendicular to tl{m line of sight when he looks toward the
pole—Polaris is supposed to be on the meridian, where it will be
about noon on April 10 of! each year. The star appears to revolve
around the pole, in the diredtion of the arrows, once in every 23" 56™.1
of mean solar time; it consequently comes to and crosses the meridian,
or culminates, nearly four tinutes earlier each successive day. The
apparent motion of the star being uniform, one quarter of the circle
will (omitting fractions) be described in 5" 59™, one half in 11" 58™, and
three quarters in 17" 57™. J[F or the positions s,, s,, s,, etc., the angles
SPs,, SPs,, SPs,, etc., are called hour angles of Polaris, for the instant
the star is at s, s,, or s,, etc., and they are measured by the arcs Ss,,
Ss,, Ss,, etc., expressed (in these instructions) in mean solar (common
clock) time, and are always counted from the upper meridian (at S), to
the west, around the circle from 0" 0™ to 28" 56™.1, and may have any
value hetween the limits named. The hour angles, measured by the
arcs Ss,, Ss,, Ss,, Ss,, Ss;, ahd Ss;, are approximately 1" 8™, 5" 55™,
9" 4™, 14" 527, 18" 01, and 22" 48™, respectively; their extent is also
indicated graphically by broken fractional circles about the pole.

Suppose the star observed at the point S,; the time it was at S (the
time of upper culmination), taken from the time of observation, will
leave the arc Ss,, or the hour angle at the instant of observation;
similar relations will obtain'when the star is observed in any other
position; therefore, in general:

Subtract the time of wpper culmination from the correct local mean
time of observation; the remainder will be the howr angle of Polaris
expressed in time, or the *“ aryument for Tuble 3.” '

The observation may be mhde at any instant when Polaris is visible,
the exact time being carefully noted.

Bull. 234—04—2 ‘
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TABLES.

TaBLeE 1.—Local mean (asironomical) time of the culminations and elongations of
i Polaris in the year 1902. )

[From Magnetic Declination Tables, U. 8. Coast and Geodetic Survey. Co:_npuf:ed for latitude 40°
north and longitude 90° or 6® west of Greenwich.] -

Date. A Rt T S R
1902 h m h m h m h m

Januvaryl............. 0 45.8 6 40.6 | 12 35.3 | 18 38.7
January15.. .. ._...... 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 2 477 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 Lomeemennnn.. .| 16 49.1 | 22 43.8 | 4 425 | 10 45.7
May 15. ..o 15 54.2 | 21 48.9 3 47.6 9 50.8
Junel..... .......... 14 47.5 | 20 42.3 2 40.9 8 44.2
Juneld............... 13 52.6 | 19 47.4 1 46.0 | 7 49.3
July 1ooooooia.. 12 50.0 | 18 44.8 0 43.4 6 46.7
July 15,0, 11 56,1 | 17 49.9 | 23 44.6 5 518
Augustl............. 10 48.6 | 16 43.4 | 22 38.0 4 45.3
August15.. ... ...... 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 4.1 18 38.7 0 46.0
October 15........_.. 5 543 | 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
December 1...._...... .2 49.3 08 441 14 38.8 20 42.2
December 15. ... ..._.. 1 540 | 7 48.8 | 13 43.6 | 19 46.9

A. Do réfer the above tabular quantities to years subsequent to 1902

For year 1903 add 1. 4 minutes.

: add 2.8 “  upto March 1
.1904{511btract 1.1 ‘ on and after March 1’
1905 add 0.2 “
1906 ¢ 1.5 “
1907 . ¢ 2.9 ¢
1908 4.2 ¢ uptoMarchl

0.3 “ on and after March 1

1909 ¢ 1.7 “
1910 - 3.0 “
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B.. 76 refer to any calendar day other than the first and fifteenth of
each month: SuBrrACT|the quantities below from the tabular quantity
" for the PRECEDING DATL.

. | Number of
Day of month. Minutes. . days

o elapsed.
24r 16 3.9 1
317 7.9 2
4 018 11.8 3
5 19 15.8 4
6 20 19.7 5
7..21 23.6 6
8 22 27.6 - 7
9 23 31.5 8
10 24 . 35.5 9
1 % 39.4 10
12 2 43.3 11
13 ¥z7 47.3 12
14 48 51.2 13
29 55.2 14
30 59.1 15
31 63.0 16

C. 1o refor the table to &tandcwd time and to the cwzl or common
" method of reckoning: »

(9) ApD 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
occur on January 12 and two western elongations on July 12. There
are also two upper culminations on April 12 and two lower culmina-
tions on October 12. The lower culmination either follows or pre-
cedes the upper culmination by 11" 58™.1

D. 70 refer to any other than the tabular latitude between the limits
of 25° and 50° north: App to the time of west elongation 0™.13 for
every degree south of 40°, and suTrAcT from the time of west elonga-
tion 0™.18 for every degree north of 40°. Reverse these operations
for correcting times of east e]bngatlon. '
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E. 7o refer to any other than the tabular longitude: App 0™.16 for
each 15° east of the ninetieth meridian, and suBTRACT 0™.16 for each
15° west of the ninetieth meridian.

A few examples will illustrate the use-of tab]e 1.

1. Required the time of upper culmination of Polaris for a station in longitude 90°
west, for March 3, 1904.

: » h.  m,

Astron. time, U. C. of Polaris, 1904, March 1 ... .. .. ... ........_.. 2 46.6
Reduction for two days, 7™.9 (B) (subtract).... ...l ... 7.9
Local mean time U. C. of Polaris, 1904, March 3 ..... ... . ...... 2 38.7

The required time may also bhe obtained by using the table in the
opposite direction, i. e., by taking the time for March 15, and adding
the reduction as follows:

h., m.
Astron. time U. C. of Polaris, 1904, March 15 .. _.._... .. ............. 1 5.6
Reduction for twelve days, add. ... ... .. ... . ... s 47.3
Local mean time U. C. of Polaris, 1904, March 3_._..-...---_.:-..- 2 38.9

In this case the two results are practically identical. If the compu-
tation is made both ways, the results will check each other. B has
been inserted to save the surveyor the, little trouble of making the
multiplications; thus, for the above example, in the table under B,
opposite the third or seventeenth day of the month in the left hand
cotumn, will be found the correction 7.9.

Computing from a preceding date, for days between April 11 and
15 of any year, the reduction in B will be greater than the tabulated
time of culmination, in which case 23" 56™.1 will be added, to make
the subtraction possible.

2. Required, for a station in 1ongitude 90° west, the time of U. C. of Polaris for
April 14, 1906:

. h. .
Astron. time, U. C. of Polarig, 1906, April 1 ... . ... .... e 0 47.1
A e 23 56.1
S 1D 5 24 43.2
Reduction to April 14, subtract. . L. ... ... ... ... 51.2
Local mean tune U. C. of Polaris, April T 23 52.0

Working from a following date, for days between 9th and 15th of
April, the sum will exceed 23" 56™.1, and when this occurs subtract,
23" 56™.1 from the sum, and the. 1emalnde1 will be the required time.

3. Required, for a station in longitude 90° west, the time of U. C. of Polaris for
April 10, 1904.

h. m.

Astron. time, U. C. of Polaris, 1904, April 15. . ... .. ... ... ... .. 23 45.6
Reduction for five days, add ... ... .. ... 19.7
1 11 o WU 24 05.3
Subtract . ... i [ S 23 56.1
Local mean time, U. C. of Polaris, 1904, April 10........._...._.. 0 09.2

For further application of table 1 see pp. 26 and 27.

\
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TanLE 2.—Azimuth of Polaris when atb elongation for any year between 1902 and 1910. -

AZIMUTH OF POLAB:.IS WHEN . AT ELONGATION.
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The above table was computéd with mean declination of Polaris for
A more accurate "rcsult will be had by applying. to the

each year.

Latitade.| 1002.0 | 1903.0 | 1904.0 | 19050 | 1906.0 | 1907.0 | 1908.0 | 1909.0 | 1910.0
+

o. o o o b ’ o 7 o, 7 o 7 o/

25° |120.5 1201 |119.8 |119/4 | 1101 | 1187 | 1184 | 1181 | 1177
26 201 1208 | 2005 |7 20)1 19.3 194 19.1 18.7 18.4
27 209 | 2u5 | 2n2 | 2008 20.5 20,1 19.8 19.4 19.1
28 2.6 | 222 | 219 | 26 21.3 20.9 2.5 20,1 19.8
29 2304 [ w0 | 27 | 2l 2.1 21.7 2.3 209 20.5
30 242 | 239 | 3.5 | 231 2.8 22.4 2.1 21.7 21.3
31 250 | 247 | o244 | 240 23.6 239 229 | 225 22,9
32 2.0 | 2.6 | 2.3 | 29 24.5 241 23,8 23,4 23,1
33 22,0 | 26,6 | 26.2 | 259 2.5 25,1 2.7 | 243 24.0
31 280 | 27.6 | 272 | 260 2.5 2.1 25.7 25.3 25.0
35 200 | 287 | 283 | oro 27.5 27.1 2.8 2.4 26.0
36 8001 | 298 | 294 | 2000 28.6 289 27.9 275 27.1
37 3.3 | 30,9 | 305 | 301 29.7 29.3 29.0 28,6 28,9
38 82,6 | 822 | 318 | 314 31,0 30,6 30.2 29.8 29,4
39 8o | w5 | w1 | k7 32,3 3.8 [, 314 310 30.6
40 7| 852 | 4.8 | 304 | sdo 33.6 33.2 32.8 32.4 32.0
n 36.7 | 36.2 | 358 | 354 35.0 34,6 34.2 338 33,4
2 382 | 377 | 3.3 | 369 36.5 36.0 35.6 3.2 | - 348
43 39.8 | 393 | 389 | 385 38,1 37.6 37.2 36.8 36.3
m a4 |40 | 1005 | o1 39.7. | 3002 388 38,4 37.9
% 3.2 | 427 | 42.3 | 4Ls 41.4 40.9 40.5 0.1 39.6
4 5.0 | 446 [ 402 | 437 43,2 2.7 2.3 41,9 41,4
47 46.9 | 465 | 460 | 456 5.1 446 44.2 43,7 433
48 49.0 | 486 | 481 | 47 47.2 46.7 46.3 45.8 45.3
49 52 | 507 | s0.2 | 498 49.3 48.8 48,4 47,9 474
5 1535 |153.0 |1525 [16%0 | 1515 | 15L0 | 1506 | 150.1 | 1496

tabular values the following conrection, which depends on the difference

of the mean and the apparent place of thu star, The deduced azimuth

will in general bhe correct within 0.3.

|
|

+p. 3

T

For middle of— Corrci#tion. For middle of— Correction.

i

4 /7
January .. ... ......... —b.4 Jaly coeiie L 4-0.3
February . ... ... ..._. —0 3 Auvgust ... ... o .ol +0.1
March _._._............. —0.2 September.............. —0.1
Aprilo ..o o oo... 0.0 October ... ........... —-0.3
May ..o +p. 2 November ... __..... —0.6
June . ... ... ... December ... .......... —0.8
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TaBLE 3.—Azimuths of Polaris

[From U. 8. Land Survey Manual. The hourangles are expressed in mean solar time. The occurrence

STAR AND AZIMUTH. PoLARIS above THE POLE.
W. of N. when hour angle is less than 11k 58m, To determine the true meridian, the azi-
E. of N. when hour angle is greater than 11h,58m, muth will be laid off to the east when the
.- hour angle is less than 11+58», and to the
Time atgument, the star’s hour angle (or 23h 56m.1 west when. greater than 114 58m, .

minus the star’s hour angle), for the year—

' J ' -Aziniuths for latitude—
Hours. !o". g g ’é °¢° 8 S: ,':“ ocolojo|lo]lo|lo]ololo]lo}o
SlS|S S |S|S|S|S|30|32|3436]38]40[42]44]46]48]50
h. m. | om | ome | ome | ome | ome [ mal om0 A A A A r ’

0 0 0 0 0 0 0 0 0 O O} O] O O

5 5 5 5 5 5 5 5 2 21 22| 2] 2] 2. 2

M 9. 9 9. 9 9. 3. 4| 4| 4| 4.0 4| 4] b

14.| 14.| 14.| 14.§ 14.} 14.| 14.| 15 5. 6| 6| 6| 6. 6| 7| 7

7 8

4 T 10 12| 14.| 16.| 19| 21| 23|74 |76 | 77.| 79. 81.| 84 { 8. | 89.| 92.| 96 (100.
19. 22| 24| 26.| 29 32| 349 87.| 76 | 77.| 79.| 81. 83.| & | 88.| 91.[ 95 | 98. (103

82| 8d4.| 87.| 40.| 48.1 d46.| 50| 53.]77.| 79.| 81.| 83.| 85.| 88 | 90.| 94 | 97 {101 |105
46.{ 50 | B3. %J 2 6.] 11 ] 16.179.!81.|83|85|87.]90/|93| 96| 99./103 [107.

2. 32 | 42. 8183|8587 89.] 92| 95 | 98 [101.[105. 110
'40.' 83 |85 | 87|89 | 91|94 |97 |100 |108.(107. 1112
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of a periodafter minutes of time orof an hour angle indicates thatits value is0m.5 greater than printed.]

. STAR AND AZIMUTH.

W. of N. when hour angle is less than 114 58,

minus the star’s hour angle), for the year—

E. of N. when hour angle is greater than 115 58m,

Time argument, the star’s hour angle (or 23\1.560\.1

To determince the truc meridian, the azi-
muth will be laid off to the exst when the
hour angle is less than 11t 58», and to the
west when greater than 11b 58w,

PoLaRris below THE POLE.

-

Hours.

Azimuths for latitnde—

é‘ g g ‘é ‘g g ,°_:‘ :‘: o jlo|o|o]o ojlo|o}jo] e
gl |alE|Q|E || 30]82]34]386(38|40(42]44]|46]|48

h. m.” ’ ’ ’ ’ ’ ' ’ ’ ’ ’
6 Q. m. [ m. | m. | m.o| m 83 | 85 | 87 | &9 [ 91.| 94 | 97 [100 |103. [107.
45| 40.] 341 27| 18 8| ml | . § 8.1 83 (85|87 |89 92(95]| 98 |101. (105

7 4 0.§ 56.] 52.1 48.| 44| 3b | 84§ 79.| 81|83 |8 |87.]90| 93|96 |99.[103
18.| 16| 1: 10 4 [ 57 178 1 79.| 81.| 83.] 85.{ 88 90. 93.1 97 (100.

310 290 26.| 24| 21.| 19| 16| 13]76 [ 77.| 79.| 8L 83.| 86 | 88.| 91.| 95 | 98

42.| 40.| 38.| 386.| 384.] 32| 2 27 1 74.) 76 | 77.1 79.| 81.| 84 [ 86.| 89.] 92.] 96

53 | 51.| 49.) 47.] 45.] 43 4; 39.0 72.| 74| 76 | 77.) 79.| 82 | 84.) 87.| 90.] 94

8 2. 1Q 59.] 57. 56 [ b4 | 52| 50.§ 71| 72.( 74 | 76 | 77.| 80 | 82.] 85.] 88.| 91.
11.] 10 8 by 4 S 169170472 |74 | 75.| 78| 80. 83 | 86 | 89

20| 18.| 17.| 16| 14.] 13| 11.| 200 67.{ 68.[70.| 72 | 74 | 76 | 78.[ 81 | 84 | 87

28| 27| 25.| 24.] 23| 21| 2Q.| 19)65.| 67 [ 68.] 70 | 72| 74 | 76.{ 79 | 8L.] 84.

36| 35| 33.| 32| 3L 30| 28| 27.}61|65]66.[ 68| 70|72 | 74.] 77 ] 79.| 82.

43.1 42.| 41.| 40| 39| 38| 36.| 35.] 62 63.[ 64.66.}1 68170 | 72| 74.|77.| 80

50.] 49.] 48.| 47.| 46.| 45.| 44.) 43 ] 60./ 61.| 63 | 64.] 66 | 68 ) 70 | 72.| 75 | 78

B7.] 56.| 55. 54.| 53.| 52.| 51.| 50.] 58.] 59.] 61 | 62.] 64 | 66 | 68 | 70.| 78 | 75.

) 4 3 20 1| 1 O 59| 6857|158 |b960.[62|64]|66](68]70.|73
11§ 10 9] 8| 7 6. BT 5555657530601 6264|6668 71

17. 17| 16| 15| 14.| 13. 12| 11.] 63.[ 54.| 55.| 57 ] GO | 62 | 64 | 66 | 68.

24 23| 22.] 21.| 20.] 20 19\ 18 | 51.| 52.1 53.| 55 | 56. 60 | 62 | 64 | 66.

30| 29.f 28.| 28| 27| 26 25‘;. 24.] 49.{ 50.| 52 | 53 | H4.| 56 | 58 | 69.] 62 | 64

36 35.| 35| 34| 33.| 32. 321 31148 (49|50 |51 | 52.( 54 | 55.] 67.] b9.] 61.

’ 42| 41.| 41| 40| 39.| 38 38; 37.] 46 | 47 | 48 | 49. 50.| 52 | 58.| 65.| B7. .
48 | d7.| 47 46| 45.) 45 441 43.1 44.| 45.) 46.) 47.] 48.) 50 | BL.| B3.[ 55 | 67

54 [ 53| 52| 52| 51.| 51| 50" d49.]42.]| 43.| 44.] d5.| 46.| 48 | 49.] 6L | 63 | 55

59.1 59 [ 58.i 57.1 57| 56. 56} 55041 | 41.} 42.] 48.] 44.| 46 | 47.] 49 | 50.| 52.

10 k] 4. 4 3. 3 2. 2! L1139 | 40 | 40.| 41.| 43 | 44 | 45.| 47 | 48.| 50,
10.| 10 9. 9 8. 8 7 7137.138 (394041 ] 42 | 43.] 45 | 46.} 48

16| 16, 15| 14.( 14| 13.f 13, 12.] 85.j 86 | 37 [ 88 | 39 | 40 [ 41 | 42.| 44 | 45.

21, 21| 20.] 20| 19.| 19.[ 19|| 18.] 34 |34.| 35 | 36 | 37 | 88 | 39 | 40.| 42 | 43.

27| 26.| 26| 25.| 25| 25| 24/| 24§32 |32.(83.|184(385(36]|37|38.39]41

32 32| 31| 81| 30.] 30| 30:| 20.]13031|3L.|32(33|34[35(361}37.139

37.) 871 36| 36.] 36| 85.] 35, 35]28.]29)29.130.|31]832!383]34]35.)36

42.| 42.| 42| 41| 41 41} 40/ 40§ 26.({27 (2828|2030 |31|32(33(34

48 | 47.| 47.| 47| 46.| 46.| 46| 45.] 25| 25.| 26 | 26.] 27 [ 28 | 29 ) 30| 31 | 32

53 | 52.| 62.] 62| 52| b1 510 51 )23 | 23.] 24 | 24.] 25.| 26 | 27 | 27.] 28.] 20.

58 | 68 | 67.1 57.0 67| 57| 56| 56 | 21.) 22|22 22.] 23| 24| 25| 25.| 26.| 27.

11 3 E 2. 2. 2 2 1.“ 1.§19.1 20 | 20.] 21 | 21.| 22 | 22,1 23.[ 24 | 25
8 8 8 7. 7 7 7 6918118 18.119(19.120 | 20.]21.|22]23

13.) 18] 13} 12.| 12| 12 12 12 )16 | 16.{ 16.| 17 | 17.| 18 | 18.] 19| 20 | 20.

18.] 18| 18| 18| 17.) 17.|. 17 1714 | 14.] 35| 15| 15.] 26 { 16.] 17 | 17.] 18

23.| 23| 23| 23| 22.f 22| 22 22(12.{12.}13|13.;13.|14|14.[15 15|16

28.| 28.( 28| 28| 28| 27.| 274 27.410.( 11 (11| 11| 11.y12|12.|12.|13 |13,

33.) 33| 83 ) 33| 33| 33 824 32} 9| 9] 9] 9. 9./10/10.]10.] 11 |11

88.| 38| 38| 48| 38 ) 38) 33| 37| 7| 7} 7.| 7.| 8| 8| 8| 8 9| 9

43.] 43| 43 ) 43| 43| 43| 43 43] 5. 5. 5| 5. 6] 6] 6] 6.4 6.| 7

48 | 48| 48| 48| 48 | 48| 48| 48] 3.| 3. 8. 4] 4| 4| 4| 41 4.1 4.

63 63| 63| 53| 53| 53| 63 B3] 2} 2| 2| 2| 2] 2] 2] 2] 2} 2

58 | 68 58| 58| 68| 68| 581 0] 0| ol of O| Of O O] Of .0

. [109.

. [104.
. [102

o
50

112

107
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Table 8 gives for various hour angles, expressed in mean solar time
and for even degrees of latitude from 30 to 50 degrees, the azimuths
of Polaris for eight years, computed for average values of the north
polar distance of the star, the arguments being the hour angle (or 23"
56™.1 minus the hour angle when the latter exceeds 11" 58™), which
is termed the time argument, ¢ and the latitude of the place of obser-
vation. The table is so extended that azimuths may be taken.out by
inspection and all interpolation (wmded _except such as can be per-
formed mentally.

The hours of the ‘‘ time arguments” are placed in the columns headed
“hours,” on the left of each page. The minutes of the time argu-
ments will be found in the columns marked ‘‘m,” under thé years for
which they are computed, and they are included between the same
heavy zigzag lines which inclose the hours to which they belong.

The time arguments are given to the nearest half minute; the occur-
rence of a period after the minutes of any one of them indicates that
its value is 0™.5 greater than printed, the table being so arranged
to economize space. :

The table will be used as follows: Find the fours of the time argu-
ment in-the left-hand column of either page; then, between the heavy
lines which inclose the hours, find the mé#nuies in the column marked
at the top with the current year. On the same horizontal line with
the minutes the azimuth will be found under the given latitude, which
is marked at the top of the right-hand half of each page. Thus, for
1904, time argument 0" 43™, latitude 86°, find 0" on left-hand page,
and under 1904 find 43™ on tenth line from the top, and on same line
with the minutes, under latitude 36°, is the azimuth 0°17".  For 1908,
time argument 9" 334™, latitude 48°, the azimuth is 1° 13’, found on the
twenty-first line from the top of right-hand page.

If the exact time argument is not found in the table, the azimuth
should be proportioned to the difference between the given and tabu-
lar values of said argument.

The table has been arvanged to give the azimuths by simple inspec-
tion. No written arithmetical work is required, all being performed
mentally. It will always be sufficient to take the nearest whole degree
of latitude and use it as above directed, except for a few values near
the top of either page where the difference of azimuths for 2° differ-
ence of latitude amounts to four or five minutes of arc.’

aThe vertical diameter S8/, fig. 6, divides the apparent path of Polaris into two equal parts, and for
the star at any point s; on the east side is a corresponding point s; on the west side of the meridian,
for which azimuth Nw is equal to the azimuth Ne. The are, Ss; S’sg, taken from the entire circle (or
23h 56m.1), leaves the arc Ssy, and its equal Ss;, expressed in time, may be used to find, from table 3,
the azimuth Nw, which is equal to Ne.

The hour angles entered in table 3 include only those of the west half of the circle ending at S,
and when an hour angle greater than 11h 58» results from observation it will be subtracted from 23»
56m.1, and the remainder will be used as the “time argument’’ for the table. The surveyor should
not confound these two quantities. The hour angle itself always decides the direction of the azimuth
and defines the place of the star with reference to the pole and meridian, as noted at top of table 3.
See examples.
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The attention of the observer is directed to the fact that he should
always use one day of twenty-four hours as the unit when he subtracts
the time of culmination from the time of observation. In any case
when the time of upper culmination, taken from table 1, for the given
date would be numerically greater than the astronomicil time of
observation, the former time will be taken out for a date one day
earlier than the date of observation. The surveyor will decide when
such condition exists by comparing the time given in the table with
his astronomical time of observation. (See Example 4 and explana-

"tions in footnotes, page 26.) .

The watch time to be used when making obser vablons on Polaris at
all times except elongation should be as accurate as can :be obtained.
Looking at table 3 near top of page 22, the surveyor will observe
that for a difference of four minutes in the time argument there is a
change of about two minutes in azimuth; consequently, to obtain the
azimuth to the nearest whole minute of are, the local mean time, upon
which all depends, should be known within two minutes. When the
observer uses standard railroad time he will correct the same for the
difference of longitude between his station and the standard meridian
for which the time is given at the rate of four minutes of time for
each degree of the difference in arc. Thus, if the diffevence in longi-
tude is 6° 45', the equivalent in time will be twenty-seven minutes.
The difterence of longitude may be taken from a good map. 'The cor-

~rection will be subtracted from the standard railvoad time of ohserva-
tion when the surveyor’s station is west, or added when east of the
“standard meridian, as the case may require, to obtain local time. It is
immaterial where the surveyor obtains the standard time provided he
gets it right, a result which will be gained most easily by a direct .
personal comparison at a telegraph office.

If the direction of the meridian is known with an error not greater
than one-fourth of a degree, the local time can be obtained to the
nearest minute by observing the sun’s transit by the following method,
suggested by Mr. H. L. B‘lewm jr.

Tho transit being in meridian and carefully leveled, place the tele-
scope so that it will point toward the sun at the time t.he latter comes
to the meridian and allow the magnified image of the sun to fall upon
a notebook or sheet of white paper about 1 foot distant from eyepiece.
The telescope should be slightly out of focus (lengthened) to get best
results, the best focal position to be determined by trial. When the
vertical cross wire bisects the sun’s image, note the time by watch.
This will be the time of apparent noon. To get time of mean noon,
correct the noted time by adding or subtracting the equation of time,
taken from the Nautical Almanac ‘‘to reduce apparent noon to mean
noon,” or get this from any almanac giving ‘“sun fast” or ‘‘sun slow”
time.
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Ezample. ‘
June 20, 1903. i h. m. s
Watch time of sun’s transit - .. ... ... iiiaaa.os ... 11 50 25
Equationof time . ............ . . ... .0 e +1 04
Local mean noon.................... e i1 51 29

Orwatchslow ... ... ... .. ... 8 31

" The error of observation should not exceed two or three seconds
and the error resulting from incorrect meridian will be- fmpprO‘nmately
four seconds for each 1’ error in mer idian.

AppricaTions oF TaBLEs 1 AND 3.

1. Required the hour angle and azimuth of Polaris, for a station in latitude 46°
V., longitude 90° W., at 8" 24™ p. m., November 7, 1910.

. h., m.
Astronomical time of observation, 1910, November 7..........c....cene. 8 24.0
Equivalent to time of November 6._..... e e e eeeaaaeaaen 32, 24.0
¢ h. m.

Astron. time, U. C. Polaris, November 1 (table 1).. 10 45.3
Reduction to November 6¢ (B), subtract........... 019.7
Astron. time, U. C. Polaris, November 6.......___.. 10 .25.6, subtract. ¢10 25.B
Hour angle of Polaris, at observation ... ....... ..o iiiioiieaoeioaan. 21 58.4
Subtract from .. ... .. @23 56.1

Time argument for table 3 ............... e eeaaeeeaan- 1 87.7
Azimuth of Polaris, at observation._..__. e e e eaeeeeeaaaaaeaan 0° 51’ E.

2. Required the hour angle and azimuth of Polaris, for a station in latitude 41°
12/ N., longitude 94° W., at 6" 16™ a. m., November 19, 1904.

. h m
Astronominal time of observation, 1904, November 18. ... __.._ . ... ..... 18 16.0
. . h., m.

Astron. time, U. C. Polaris, November 15 {table1)... 9 7.1 -
Reduction to November 18, subtract.._.._........ - 11.8

Agtron. time, U. C. Polarig, November 18.....____. -9 35.3, subtract. 9 35.3
Hour angle of Polaris, at observation, and time argument for table 3. ... e8 40.7
Azimuth of Polaris, at observation (table 3), 72/ or...._........_._... f1° 127 W.

The following four examples illustrate any difficulties in the use of
tablés 1 and 3:

By reference to the above table, the surveyor will observe that the times, between November 1
and 15, are greater than 8 24m; consequently, thc culmination for one day earlier, November 6, will
be used. ;

b From table 1, opposite sixth duy of month.

c¢Tosubtract, take one day from November 7, and add its qullV&]cllt 24, to 8h 24m, making, Novem-
ber 6, 328 24m (which is the time expressed by Vovemhcr 7,8h 24m); then subtract in the usual manner.

dSee last clause of footnote, page 24. .

eIn case the hour angle comes out greater than 11k 58= subtract it from 23h 56m,1; see example 4,
above, ’

JThe hour angle being less than 11h 58, the azimuth is west; see precepts, top of table 3,
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EVENING OBSERVATIONS.

1. Febrnary 20, 1904, at 7% 42™.5 p. m., local mean time, Polaris is observed at a
station in southern California, latitude 36°, longitude 117°. )

h.  m,
Time of observation .......... s e e e e 7 -42.5
h. m. '
From table 1, U. C. Polaris, February 15. ... . ... ... ... 3 45.7
Reduction to February 20 ... ... .o ioii... - 19.7
— 3 26.0
Time elapsed since preceding culmination . ..................... 4 16.5

From table 3 corresponding azimuth is 80/.5=1° 20”.5.

2. May 9, 1904, at 8" 56".4 p. m., local mean time, Polaris is observed at a station in
northeastern Minnesota, latitude 48°; longitude 90°. The nearest culmination is that
of May 8.

. h. m.
Time of observation May 9, 1904, 8" 56™.4, or May 8. .. .. ............ - 32 56.4
o h. m
From table 1, U. C., May 1, 1904 . .. ... . .. . ... ..... 22 42.7
Reduction to May 8 - ..o il 27.6
: 22 15.1
Time elapsed since preceding culmination.....__. e 10 41.3

From table 3, corresponding azimuth is 34/,
MORNING OBSERVATIONS.

3. May 10, 1904, at 5" 13™ a. m., local mean time, or May 9, 17" 13", astronomical
time, Polaris is observed at a station in northeastern Minnesota, latitude 48°,
longitude 90°. C

- h m
Time of observation, May 9, 1904.... .. e e e e 17 13.0
) h m
-From table 1, U. C., May 1 2. ..ol 22 42.7
Reduction to May 9 ... ... 31.5
—_— 22 11.2
Time to elapse to next following culmination.._.._.._.._... ... .. 4 58.2

From table 3 corresponding azimuth is 104/.3=1° 44/.3

4. February 21, 1904, at 5" 10™ a. m., local mean time, Polarigis observed at a station
in southern California, latitude 36°, longitude 117°. The nearest culmination is on
February 21.

h. nm.
Time of observation, Febroary 20 ... _....._.. e 17 10.0
’ h. m ’
From table 1, U. C., February 15 ... ... ... 3 45.7
Reduction to February 20 ... . .. ... ... ... e 19.7

h m.

3 260423 56.1=27 22.1

Time to elapse to next following culmination
From table 3, corresponding azimuth ig 397.3..

.
. o
* .

o .
.o
e o
o, o o
e o

.« .
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TABLE 4. —AZIMUTH AND APPARENT ALTITUDE OF PoLARIS AT DirFErENT 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.
The approximate local time will in general -be known with sufficient
accuracy from standard timé 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:

Pogition, 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 III, Amer. Ephem.) + 1 24
Sidereal time mean noon, Greenwich, July 10, 1895 7 12 38
Correction for longitude, 5" 20™ 30° (Table TIT, Amer. Ephem.) + 0 83
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 8 —sin ¢ cos ¢’
sin 2 =sin ¢ sin § + cos ¢ cos 8 cos ¢,
cos 8
cos g’
cos t,=cot § tan ¢;
where ¢ =azimuth from true north,

t =hour angle, '

¢ =latitude,

8 = declination,

L = true altitude,

a, = azimuth at elongation,

t, = hour angle at elongation.
b As the corrections are given with proper sign for increase in declination over 88° 46/, they are to
spphigniith dversed «iph witle thé declination is less than 889 46/, as it will be until near the

.

. M .

* 91@? qf.m.(;bllﬁlt}::. . .'.o: o o5 .

tan a =

sin a,=

o s sees e vt e o0,
. ee o0 se &° 3
[} e o 0 "es 0 o
. * oo ® %o
DR
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: o / 7
Declination of table 88 46
Apparent declination, July 10, 1895 88 44 47
Y
Increase in declination —~— 1 13=—1/2

Values from tables (interpolated) azimuth 0 54 12, apparent altitude 85 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 be readily determined and used.

Without the American Ephemeris these tables may be conveniently
used for obtaining the approximate meridian or latitude, 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.

aApproximate Times of Culminations and Elongations and of the Azimuths at Elongation of Polaris
for the Years between 1889 and 1910.
The mean places of Polaris are given as follows: -

h, m. 8. °© ¢ n
1 20 30.08 88 44 52.68
1 22 33.76 83 46 26.66
1 24 42.48 88 48 00.31
1 26 56.58 88 49 33.61
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GEOGRAPHIC TABLES AND FORMULAS.

[BULL. 234.

TABLE 4. — Azimuth and apparent altitude

"Hour angle before
or after upper
culmination.

Azimuth of Polaris computed for declination 88° 46’.

Latitude
300.

Latitude
310.

Latitude
320,
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33°.

Latitude
340,
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35°.
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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
or after
upper
Latitude Latitude Latitude Latitude Latitude || Latitude | Latitude || culmi-
36°. 370, 38°. 39°. 400, 30°. 400, nation.
o 7 " o ’ I ] 7 " o ’ " © 7 n " " h. m.
00605} 006810 00615| 006 20| 006 26 — 5 — 5 015
01208 01218 | 01228 | 01239 | 01250 — 9 —-10 0 30
01807 01822 | 01838 | 01854 | 019 11 —14 —16 0 45
02402| 02422 02443 | 02504 | 02527 —18 —21 100
02951 03015 03041 03108} 031 36 —23 —26 115
0331 03600 03631L| 03702 037 36 —27 —31 130
041 02| 04135 04211 | 04247 | 043 26 —31 —36 1 45
04622 | 04700 | 047 39| 04821 | 049 04 =35 —40 2 00
056129| 056211 05255 | 05341 | 05429 —39 —45 215
05623 05709] 06757 | 05847 | 059 40 —43 —49 2 30
101l 02 101 51 102 43 103 37 1 04 34 —46 —b3 2 45
10524 10617 10712 10810 | 109 12 —50 —57 3 00
10920 11025 11124 11225 11330 —53 —60 315
11316 11414 115616 11621 | 117 29 —56 —63 3 30
11643 11744 | 11849 | 119567} 121 08 -—b8 —66 345
11950 12054 | 12201 12311] 12425 —61 —69 4 00
1 22 36 1 23 42 1 24 51 1 26 03 127 20 —63 —72 4 15
12501 | 12608, 12719 12833 12952 —64 —74 4 30
12703 12812 12924 13040 13200 —66 | —75 4 45
12842 12952 | 13106( 13223 13344 —68 —76 5 00
12069 13109 | 13224 13342 135 04 —69 —77 515
130562 13203 13318) 13437| 13559 —69 —78 5 30
13121} 13233 13348 13507 13630 —70 —78 5 45
13127} 13239 13354 13513 13635 =70 =78 600
13110 13221 13336 | 13454 13616 —69 —78 6 15
13030) 13140 13254 | 1341L| 13532 —68 —77 6 30
12926 13035 13148 | 13304 13424 —67 —76 6 45
12759 12907 13018 131383 13252 —66 —75 7 00
12611 12717 12826 12939 13056 —65 —73 715
1 24 00 125 04 126 12 127 23 1 28 38 —64 —72 7 30
121 28 122 30 1 23 36 124 45 125 57 —62 —69 7 45
11836 119367 120389 | 12145 12254 —60 —66 8 00
11524 11621 11722| 11825 | 1.19 31 —57 —64°% 815
111 53 112 48 113 45 114 45 115 48 —54 —61 8 30
10804 10856 10950 11047 | 11147 —51 —b58 8 45
10358 10447 10538 10631 | 10727 —48 —54 9 00
05937} 1-.0022| 10109| 10159 10251 —45 | . —50 915
05500 05542 | 06625 | 05711 057 59 —42 —46 9 30
05010 05048 | 05127 | 05209 05253 —38 —42 9 45
04508 04542 04617 | 046 54| 0 47 34 -34 —38 | 10 00
03954 04024 | 04055 04128} 04203 —30 —34 | 10 15
0 34 30 0 34 57 0 35 24 0 35 52 0 36 22 —26 —29 10 30
02859 02020 02943 | 03007 | 0 30 32 —22 —24 | ,10 45
02319 02337| 02355 02414} 024 35 —18 —20 || 11 00
01735} 01748( 01802 | 01816 | 018 31 —13 —15 || 11 15
0 11 46 011 54 012 04 012 13 012 23 — 9 —10 11 30
00553| 005581 00602 00607 00612 — 4| —5| 1145
13128 13240 13355 13514} 1 36 36 —69 |- —78
h. m. 8. h. m. s. h. m. 8. h. m. s. h. m. s. 8. 8.
5562 | 55617 | 55609 | 556 00| 55552 + 2 + 3
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TasLe 4.—Azimuth and apparent altitude

Hour angle before
or after upper
culmination.

Azimuth of Polaris computed for declination 88° 46/,

Hour angle.

Latitude Latitude | “Latitude Latitude Latitude Latitude

40°. 41°, 420, 43°. 44‘?. 45°,
' h. m. o ‘I " o ’ ” o ’ " o ’ n o 7 " el ’ "
0156 00626 00632( 00639| 00645 | 0 06 52 0 07 00
030 01250 01303 | 01315 01329 ] 0 13 43 0 13 58
045 019 11 01930 01948} 02008| 02029 | 0 20 52
1 00 02527 02561 | 02616 02643 027 10| 0 27 40
115 0313 | 03205 03236 03309| 03344 | 0 3421
130 03736 03811 (.03848| 03927 04009 | 040 52
145 04326 04407] 044 50| 04535 | 046 22| 0 47 12
2 00 04904| 04950| 0503905129 05223 053 19
2.15 06429 06520 05614 05710 05810 | 059 12
2 30 05940 100 35 101 34 102 36 103 41 104 49
2 45 1 04 34 10034 106381 10744| 108541 11008
3 00 10912 11016 11124 11235 11350( 11509
315 11330 11438 11550 117 06 118 25 119 49
3 30 117 29 118 41 1 19 57 12116 1 22 39 1 24 08
3 45 1 21 08 12223 1 23 42 12504 | 1 26 32 1 28 04
4 00 12425) 12543 127 05 1 28 31 1 30 01 1 3137
415 127 20 12840) 13004 13133 1 33 07 134 45
4 30 1 29 52 13114 13241 134 12 1 35 48 137 29
4 45 13200 133 24 1 34 53 1.36 25 13804 | 1 3947
5 00 1 33 44 1310 13640 13814 13954 14138
5 15 135 04 13 30| 13802( 13937 14118 143 04
5 30 1 35 59 13726| 138058 14034 | 14216 1 44 02
5 45 13630 13757 139 29 141 05 1 42 47 1 44 34
- 600 136 35 13802 13934 14110 14251 1 44 38
6 15 136 16 13743 ] 13914 | 14049 14230 | 14416
6 30 135 32 1 36 58 1 38 28 1 40 03 1 41 42 143 27
6 45 13424 13548 | 13717 1 38 50 14028 | 14212
7 00 13252 13415] 135 42 13713 1 38 49 1 40 31
715 13056 13217 1 33 42 13511 1 36 45 1 38 24
7 30 12838 129566 13119 13246 | 1 3417 1 35 63
7 45 1 25 57 12713 1 28 33 1 29 56 13125 1 32 58
800 122541 12407 125 24| 12645 12810 ( 129 40
815 119 31 120 41 121 55 12312 124 33 1 25 59
830 11548 | 11655 118 05 119 18 120 35 1 21 57
8 45 1 11 47 112 49 113 55 115 05 116 18 117 35
900 | 10727 1 08 26 109 28 11033 11141 112 54
9 15 10251 10345 1 04 43 1 05 43 1 06 47 1 07 54
9 30 05759 05849 | 0 59 42 1 00 38 101 37 102 38
9 45 05253 06339 0H427| 05518 05611 0 57 07
10 00 04734 04815 ] 04858 | 049 44| 0 50 32 0 51 22
10 15 04203 04239 043 18| 04358 | 04440 | 04525
10 30 03622 03653 037261 03801 03838 03916
. 10 45 03032 03058 03126 03155 03226 0 3258
11 00 024 35! 02456 02518 02542 0 26 06 0 26 32
11 15 01831| 01847 | 01904 | 01922 | 01940, 0 20 00
1130 01223 01234 | 01245 | 0 12 57 01309 01323
11 45 00612 00618 0.0623| 00629 | 006 36| 0 0642

Elongation:

Azimuth...|| 1 36 36 1 38 03 139 35 14111 42 53 1 44 40
h.m. s. | h m s. h. m. s h. m. s. h. m. 8. h. m. s
55552 55543 | 55534 | 55524 55514 | b5 55 04
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. Correction forl’ in- ‘Hour
Azimuth of Polaris computed for declination 88° 46/, crease in declina- angle
. - tion of Polaris. before
orafter
u
Latitude Latitude | Latitude Latitude Latitude || Latitude | Latitude cl{‘][l)l‘(lzlr
46°. 470, 48°. 49°, 500. ° 50°, nation,
o ’ " o ’ " o ’ 7" <] ’ 4 (=] ’ 1 " 1" 17 h. m.
00708| 00716| 00725| 00734| 00744 —5| —6 015
01413 01430 | 01448 | 01506 | 01525 | —10| —13| 030
02115 02140 02206| 02233| 02302| —16| —19| 045
02811 | 02844| 02918 029055| 03033 —21| 25| 100
03459 03540 | 03623| 03708| 037561 —26| —32| 115
04138 04226 | 04317 | 044 11| 0 45 08 —31 —38 130
04805 04901 | 04959| 05102| 05207 —36 —43 1 45
05419 05522 06628 05738 05852 —40 —49 2 00
10018 10128] 10241] 10359| 10521 —45 —54 215
10601 10717} 10838 11003 | 11132 —49 [ —59 2 30
11126 11248 114 15 1 15 47 117 24 —53 —64 2 45
11632 11800| 11933| 12111 | 12254 —57 —68 3 00
12117 12250 12429| 12613| 12802 —60 —72 315
12540 12718 12902, 13051 13246 —63 | —76 3 30
129 41 131 23 13311 135 05 1 37 06 —66 —80 3 45
13317] 13503] 13655| 13854 14059 —69 —83 4 00
13629 138181 14014 14216 1 44 25 —72 -—-86 415
13915 14108| 14306 | 14511 |. 147 24 —74 —88 4 30
14135 14330 14531 | 147 39| 149 54 —175 —90 4 45
14329 14525| 14728 14938 15155 —76 —91 5 00
14455 | 146563 14857 15108 15327 —T77 —92 515
14554 | 14753 | 14958 15210 15430 —78 —93 5 30
14626 14825| 15030 15243 | 156503 —178 —94 5 45
146311 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
1 44 01 1 45 56 14756 15004, 15220 —76 -—91 6 45
142181 14410 14609 148 14| 150 27 —75 —89 700 {-
14009 14159 14354 | 14557 | 14806 —73 —87 715 .
137 35 13921 1 41 14 143 13 14519 —72 —85 7 30
13436 13619 | 13808| 14003 1 42 05 —69 —82 7 45
13114 13253 | 1343%8| 13629 13826 —66 —-79 8 00
12729 12904 13044 | 13230 13422 —64 —76 8 15
12323 12453 12628 12809 12955 —61 —-72 8 30
11856 12021 12151 | 12326 12507 —58 —68 8 45
11410 11530 11654 | 11823 | 119 57 —54 —64 9 00
10905 11019} 11138 | 11301 | 11428 —50 —59 915
10344| 10452 10604 107 21| 10841 —46 —55 9 30
05807 05909 10015 | 10124 10238 —42 —50 9 45
05216 05312 05411 | 05513 | 05619 —38 —45 || 10 00
046 12| 047 01 047 53| 048 49 0 49 47 —34 —40 10 15
03957 04040 | 041 25| 04212 04302 —29 —34 | 10 30
03332 03408 03446 03526 03608 —24 —29 (| 10 45
02700 02728| 02759 02831 02905 —20 —23 { 11 00
02020} 02042 02105| 02129 02155 —15 —18 || 11 15
01336|.01351| 01406| 01422 | 014 39 =10 —12 | 11 30 -
00649 | 00656 00704 00712 00721 — 5 — 6| 1145
1 46 32 14831 15036 | 152 48 1 55 08 —78 —93
h. m. s, h. m. 8. ho m. 8 h. m. h. m. s 8. 8.
55453 55442 | 55431 55420 5 54 07 + 3 + 5

Bull. 234—04—3
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TaBLE 4.—Azimuth and apparent altitude

or after upper
culmination.

Hour angle before |-

Azimuth of Polaris computed for declination 88° 46’.

°

Latitude Latitude Latitude Latitude Latitude Latitude
B0°. 51°. 520, 530, b40. 55°.
h‘ /,"'. o 7 " [+] ’ ” o r ” 0‘ ’ ” o ’ r” o ’ "
015 00744)-00754) 00805| 00817 00829 (- 008 42
0 30 015251 01546 016 08| 0 16 31 016 56| 017 22
0 45 02302 02333 02406 024 41 02518 02557
100 03033 03114 03158 03244 03333 03425
115 03756 038471 03940| 0.4038) 041 38| 0 42 43
130 04508 04608 | 047 12| 048 20| 0 49 32 0 50 49
145 05207 05317 0 54 31 05549 | 057 12 0 58 41
2 00 05852 10011 10134| 10303] 10437 106 16
2154.105 21 10648 10821 10959, 11143 11333
2 30 11132 11308| 11448 | 11635 11829} 120 30
2 45 11724| 11907 12055 12251 124 54| 12704
3 00 12254 12444 12641 128 44 13055 13315
315 12802| 12959 13202 13413] 136 32 139 00
330 13246 | 1 34 49 1358 1391 1 41 42 144 18
3 45 13706 13914 141 29| 1.43 52 146 25 149 07
4 00 14059 | 14312 145 32 148 01 150 39 153 27
415 144 25 1 46 42 14907 15140} 15423 15716 |
4 30 147 24| 149 44 15213 15450 15737 20035
-4 45 14954 15217 15449 15729 20020 203 21
500 15155 15421 15654 159 37 2 02 31 2 05 35
515 153 27 1 55 54 15829| 20115 20410 2 07 16
5 30 15430| 156058 15934 20220 20516 2 08 23
5 45 15503| 15731 20008 20253 20550| 20858
6 00 15506 15734 | 20010| 202586 20552 20858
6 16 15440 15706 159 41 20226 20521 | 20826
6 30 15344 | 15609 15843 20125} 204181 207 22
6 45 15220 | 15442 1 57 14 159564 20244 205 45
700 1 50 27 1 52 47 15515 15752 20039| 203 36|
715 148 06| 15023 15248 15521 158 04, 20057
7 30 145 19 1473214952 15221 15459 | 15747
7 45 142 05 144 13| 146 29| 1 48 52 151 26 1 54 08
8 00 13826 14029 14240 | 1 44 55 147 25| 15001
- 815 134 22 13620( 13825 140 38) 14258 | 14527
8 30 129 55 1 31 48 1 33 47 1 35 52 1 38 06 1 40 28
8 45 125 07 12653] 12845 13044 | 13250 1 35 04
900 (11957 121 37 123 22 12513 12711 129 17
915 11428 11601 117 38 119 22 12112 1 23 08
930 10841 11006( 111 36 11312 114 53 116 40
9 45 10233| 10355 105 17 1 06 44 108 16 109 53
10 00 05619 057 28| 058 42 1 00 00 101 23 102 50
10 15 04947 | 05048 | 0 51 53 05302 05415| 055 32
10 30 04302 04356 | 04452 | 04551 046 54| 0 48 01
10 45 03608]|.03652 03739 03829 | 03922| 04018
11 00 02905 02941 03018 03058 | 03141 | 03226
11 15 0215857 02222 02250 02320 02352 02426
11 30 01439 01457 | 01516 | 01537 | 01558} 0 16 21
11 45 00721 00730 00739 00749| 00800 0 0811
Elongation: '
Azimuth...|| 15508 | 15736 20013| 20259 | 20555 2 09 02
h. m. 8. h.m. 8 h.m. s h.m. s h.m. s. h. m. s
Hour angle.|| 554 07| 553 54| 5.53 41 55327 | 553 12| 5 5257
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) Correction for 1”in- Hour
Azimuth of Polaris computed for declination 88° 46, crease in declina- angle
tion of Polaris. before
or after
: upper
Latitude | ~Latitude Latitude Latitude Latitude || Latitude | Latitude || culmi-
66°. 570, 58°, 59°, 60°. 500, 60°, - nation.
o 7/ ”n o ’” o 7/ " o ¢ " o 7 " " " h. m.
00856 00912 00928| 00945 01003 —6| — 8 015
01750 01820 | 01853 | 01927 | 020 04 —13| — 17 0 30
02639| 02724 | 02812| 0.29 03| 029 58 —19 | — 25 0 45
03521 03620| 03723| 0383L| 039 44 —256 | — 33 1 00
04352| 04506 | 04624 047 48| 04919 —32| — 41 115°
05211 | 056339} 05512 05652 | 05840 —38| — 49 130
10016 | 10156] 10344 10540 | 107 44 —43 | — 57 1 45
10803 10957 11158| 11408 .116 28 —49 | — 64 2 00
11531 11737 11952, 12216 1 2451 54| — T 215
12239 12456 12724| 13001 13250 —59 | — 78 2 30
12023 13152| 13431 13721 14023 —64 | — 84 2 45
1343 13822 14112 14413 | 14728 —68 | — 89 3 00
14137 14425| 14725 15037 15403 —72| — 94 315
14703 15000( 15308( 15630 20007 —76 | — 99 3 30
15200 15504 15821 20151 20537 —80 | —104 3 45
15626) 156937 20301 20640| 210 34 —83 | —108 4 00
20021 20338 20709 210564 21455 —86 | —I111 415
20344 | 20706 21042 | 21432 | 218 39 —88 | —114 4 30
20634| 21000 | 21340 | 21735} 2 21 47 —90 | —116 4 45
20851 | 21220 21603 | 22002 22417 —91 | —118 5 00
21034 21406 21750| 22151 | 22609 —92 | —119 5 15
21142 21514 21901 22304 227 23 —93 | —120 5 30
21217 | 21550 21936 22339 227 58 —94 | —120 5 45
21217 | 215649 21935 22337 | 227 56 —93 | —120 6 00
211 44| 21514 | 21859 22259, 227 15 —93 | —119 6 15
21037 21406 21747 221 44| 2 2557 —92 | —118 6 30
20857 21221} 21600| 21953 | 22403 —91 | —116 6 45
20644 21005 | 21339 | 21727 | 22132 —89 | —114 7 00
20400 20716 21045 21427 | 218 26 —87 | —111 715
20045 20355 | 20718| 21054 | 21446} - —8 | —108 730
15700| 20004 20320 20649 | 210 32 —82 | —104 7 45
15247 | 15543 156852 | 20212 2 05 47 —79 | —100 8 00
14806 | 15054 15354 15706 200 32 —76 | — 96 815
14258 | 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| — 7 9 15
11834 | 12036 12245 12503 | 127 30 —56 | — 69 9 30
11137 11328 115251 11731} 11945 —50 | — 63 9 45
10423 10603 10748] 10941 ; 11141 —45 | — 56 || 10 00
05654 05822] 05955 10134 | 10320 —40 | — 50 || 10 15
04912 | 05027 | 05148 053 14 0 54 45 —~34| — 43| 10 30
041 18| 04221 | 04328 | 04440 04557 —29 | — 36| 1045
03314 03405| 03459| 03557 | Q3659 —23 | — 29| 11 00
02502 02541 | 02621 027 05| 02751 —18| — 22| 1115
016451 01710 017 38| 01807 | 0 18 38 —12| - 14| 11 30
00823 00836 00850| 00904 009 20 — 6| — 7| 1145
21221 21554 21940 | 22343 2 28 02 —93 | —120
h. m. s. h.m. 8 h. m. s h. m. s h. m. s. 8. 8.
55241 | 55224 5206 | 55147 55127 +5| + 7
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TaBLE 4.—Azimuth and apparent altitude of Polaris at different hour angles—Continued.

Apparent altitude of Polaris, computed for declination 88° 46’ and Correc-
Hour . mean refraction. tion Hour
angle for 1’ || angle
before - : in- before
‘ olfafter ’ .cr(‘-:i%s: 011; Slf)ge;r
PPET || yatitude | Latitude | Latitude | Latitude | Latitude | Latitude | Latitude ||i% ¢¢ ;
“|eulmi- | 500, 350, 4oe, 45°. 50°. 55°. 600, |lination}} culmi-
laris.

h. m. o ’ o ’ o ’ o ! o ’ o ’ o ’ ’ }L. m.
00031 15.6 |36 15.3 41 15.1 |46 14.9 |51 14.8 |56 14.6 |61 14.5 ) —1.0{ 000
01531 15.4 | 36 15.2 | 41 14.9 |46 14.8 | 51'14.6 |56 14.4 |61 14.3 | —1.0| 015
030 31 14.9|36 14.7 |41 14.5 |46 14.3 |51 14.2 |56 14.0 |61 13.8 | —1.0 || 030
04531 14.2 136 13.9 |41 13.7 (46 13.5 (51 13.3(56 13.2161 13.0{[—1.0| 045
10031 13.0|35 12.8 |41 12,546 12.3|51 12.2 |56 12.0|61 11.9 || —1.0} 100
11531 11.6 |36 11.3 |41 11.1]46 10.9 | 51 10.8 |56 10.6 61 10.41 —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
145131 07.9 |36 07.6 | 41 07.3 {46 07.2|51 07.0 |56 06.8 |61 06.6| —0.9| 145
200 31 05.6 |36 05.3 |41 05.0 |46 04.8 |51 04.6 | 56 04.4 | 61 04.2 | —0.8 || 200
21531 03.0 36 02.7 1 41 02.4 |46 02.2 |51 02.0|56 01.8 61 01.6 | —0.8|| 215
230 31 00.1)35 59.8 |40 59.5|45 59.3 |50 59.1 |55 58.9 160 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 | —0.7 || 3 00
31530 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 || 330
345,30 42.4 |35 42.1 1 40 41.8 |45 41.5150 41.3 | 55 41.0 | 60 40.7 {| —0.5 345
400 30 38.3|35 38.0 |40 37.6 |45 37.4]50 37.1 (55 36.8 |60 36.5)| —0.5( 400
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
4451130 25.0 |35 24.6 |40 24.3 | 45 24.0 | 50 23.7 | 65 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 | 5 00
515130 15.6 |35 15.3 [ 40 14.9 |45 14.6 { 50 14.3 | 55 14.0 | 60 13.6 || —0.2 || 515
530 30 10.8 35 10.4 40 10.1 |45 09.9 |50 09.6 [ 55 09.2 | 60 08.8 | —0.1{| 530
545 30 06.0 | 35 05.6 |40 05.3 |45 05.0 | 50 04.7 [ 55 04.4 [ 60 04.0 0.0]| 545
600 30 01.2 |35 00.8 | 40 00.5 |45 00.2 | 49 59.9 | 54 59.5 | 59 59.1 0.0)} 600
615/ 29 56.4 )34 56.0 |39 55.6 | 44 55.3 | 49 55.0 | 54 54.7159 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 | +0.1 ] 630
645( 29 46.8 |34 46.4 | 39 46.0 | 44 45.7 | 49 45.5 54 45.1 (59 44.8{| +-0.2 | 645
700 39 42.1 |34 41.7 |39 41.4 | 44 41.1|49 40.8 |54 40.4 |59 40.1 || 0.3 700
71529 37.5|34 37.1 |39 36.8 |44 36.4 |49 36.2 |54 35.8 59 35.4| +0.41| 715
73029 33.0 (34 32.6 |39 32.3 |44 32.0 |49 31.7 {54 31.4 (59 31.0| 4+0.4| 730
745129 28.6 |34 28.2 |39 27.9 (44 27.6 49 27.3 54 27.0 |59 26.7 || +0.5| 745
80029 24.4 |34 24.0 |39 23.7 |44 23.4 49 23.1 |54 22.8 |59 22.5| +0.5| 800
8151( 29 20.3 |34 19.9 |39 19.6 |44 19.3 149 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 | +0.6{ 830
84529 12.7 134 12.3 |39 12.0 | 44 11.7 |49 11.5 |54 11.2 |59 11.0{ +0.7 || 845
9001 29 09.2 |34 08.8 39 08.5 |44 08.3 |49 08.1 |54 07.959 07.6 || +0.7| 900
915(129 05.9 |34 05.5|39 05.3 |44 05.0 |49 04.8 |54 04.5 |59 04.3 | +0.8} 915
93029 02.8 |34 02.5|39 02.2 |44 02.0|49 01.8 |54 01.5|59 01.3} 4+0.8| 930
9451 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
10151 28 55.3 | 33 55.0 | 38 54.7 | 43 54.5| 48 54.3 | 53 54.1 |58 53.9 || --0.9 || 10 15
1030 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 | 53 50.5 | 58 50.3 || 1-0.9 || 10 45
11001} 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
111511 28 49.2 | 33 48.9 | 38 48.6 [ 43 48.4 | 48 48.2 [ 53 48.0 | 58 47.9 || +1.0| 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
11451 28 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 47,2143 47.0| 48 46.8 |53 46.7 | 58 46.6 | -1.0{| 12 00
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Tasre 5.—For projection of maps of large areas.

['i‘he 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 DEGREl"}S OF THE MERIDIAN.

Latitude. Metqs. « Slzslai}g;e Latitude. Meters. ¢ Sntﬁ}g;e .
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, 575. 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 57 111, 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
t21 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. 8 68. 839 71 111,578. 4 69. 332
21 - 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
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. 8 68. 981 84 111, 686. 9 69. 400
40 111, 032.7 68..993 85 111, 690. 7 69. 402
. 41 111, 062. 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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Tanre 5.—For projection of maps of large areas—Continued.

[BULL.234.

[Extracted from Appendix No. 6, U. 8. Coast and Geodetic Survey Report for 188;1.]

LENGTHS OF DEGREES OF TﬁE PARALLEL.

Latitude. Meters. Sx}]”ﬁg? Latitude. Meters. Sﬁ‘ﬁgﬁ
(o] . o N
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 78,174 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 | 85.716
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
19 105,204 | 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 102524 | 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 7 36,353 | 22589
27 99, 257 61.676 72 34, 506 21. 441
28 98,364 | 61.122 73 39,648 | 20.9287
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 | 57.407 79 21,311 | 13.242
35 91, 290 56. 725 80 19, 394 12. 0561
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 | 8,458
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
2 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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TasLe 5.—For projection of maps of large areas—Continued.
[Extracted from Appendix No. 6, U. S. Coast and Geodetic Survey Report for 1884.]
ARCS OF THE PARALLEL IN METERS.

Latitude. | Value of 1. || Latitude. { Value of 1’. || Latitude. | Value of 1.
o ’ [~} ’ : [+] ’
24 00 1695. 9 33 00 1567. 6 42 00 1380.9
10 1693. 7 10 1554. 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 34 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
3100 | 1591.8 | 40 00 | 1423.3 || 49 00 | 1219.6
10 1589. 0 . 10 1419. 8 10 1215.5
20 1586. 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
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TaBLE 5.—TFor projections of maps of large areas—Contmued
COORDINAI‘FS OF CURVATURE.

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

Latitude 24°, Latitude 25°. Latitude 26°.

Longi- Longi- - Longi- -
tude. X Y tud%:. X ¥ tud%. X ¥
o 7 o 7 o 7
1 00 <101, 7563 361 1 00 100, 951 372 1 00 100,118 383
2 00 203, 500 1,445 2 00 201, 896 1,489 2 00 200, 231 1,532
3 00 306, 237 3,250 3 00 302, 831 3,351 3 00 300, 332 3,447
4 00 406, 959 6,778 4 00 403,749 5,957 4 00 400,416 6,128
6 00 508, 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 24,500
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 63,578 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 8156 72,909 14 00 1,398,994 74,998
16 00 1,623,420 81,186 15 00 1,511,190 83, 685 15 00 1,498,498 86,082
1600 | 1,624,558 | 92,360 16 00 | 1,611,483 | 95,202 || 16 00 | 1,597,914 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 1,895,678 138 023
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 2,111,522 163, 862 21 00 2,093,475 168, 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 2,810,771 | 196,482 23 00 2,290, 832 202, 08y
24 00 2 430 287 207, 530 24 00 2,410,210 | 213,894 24 00 2,389,387 219, 993
25 00 2,530,506 | 225,138 25 00 2,509,518 | 232,038 25 00 2,487,753 238, 650
26 00 2,630,696 | 243,458 26 00 2,608,689 | 250,914 2600 2,585,973 238, 061
27 00 2,780,554 | 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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Tasue 5.—IFor projections of maps of large areas—Continued.

COORDINATES OF CURVATURE.

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

Latitude 27°. . Latitude 28°, Latitude 29°.

Longi- r Longi- S Longi-
tude. X Y tude. X Y X Y

o o [+]

100 99,256 393 100 98,363 403 100 97,439 412
2 00 198, 505 1,673 2 00 196, 719 1,612 2 00 194,872 1,649
3 00 207, 742 3,539 3 00 295, 062 3627 | 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 00 580,945 | 14,605 6 00 584,304 | 14,838
7 00 694,440 | 19,264 7 00 688,168 | 19,741 7 00 681,687 20,194
8 00 793,522 | 25,159 8 00 786,347 | 25,782 8 00 778,931 26,374
9 00 892,554 | 31,839 9 00 884,472 | 32627 9 00 876,120 | 83,376
10 00 991,529 | 39,303 || 10 00 982,537 | 40,276 || 10 00 073,246 | 41,199

11 00 | 1,000,442 | 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 | 12 00 | 1,167,282 | 69,313
13 00 | 1,288,057 | 66,398 || 13 00 | 1,276,312 | 68,040 || 13 00 | 1,204,178 | 69,601
14 00 | 1,386,746 | 76,995 || 14 00 | 1,874,075 | 75,809 || 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 1,583,857 | 100,534 16 00 1,569,315 | 103,017 16 00 1,554,295 105, 875
17 00 1,682,267 | 113,474 17 00 1,666,781 | 116,275 17 00 1,650, 787 118, 936
18 00 1,780,670 | 127,193 18 00 1,764,135 | 130,331 18 00 1,747,161 183,811
19 00 1,878,762 | 141,690 19 00 1, 8()1 371 | 145,185 19 00 1,843,410 148,602

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 2,085,460 | 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, 953
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, 696
26 00 2,562,459 264, 889 26 00 2,538,156 | 271,391 26 00 2,613,074 277, 5568
27 00 2,669,835 | 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 | 337,321 29 00 2,797,511 344, 964
30 00 2 949 739 | 852,249 30 00 2,921,284 360 866 30 00 2,891,931 369 036
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TaBLE 5.—For projections of maps of large areas—Continued.

COORDINATES OF CURVATURE.

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

Latitude 30°. Latitude 310, . Latitude 320.
Longi- . iLongi- Longi-
tude. X Y tude. X Y tude. X .
o 14 o ’ o 7 .
100 96,487 491 100, . 95505 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 6,735 100 381,943 6,867 1 00 377, 894 G, 991
5 00 482,268 | 10,523 5 00 477,371 | 10,729 5 00 472,307 | 10,922
6 00 578,665 | 15,153 6 00 672,760 | 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 77,279 | 26,934 8 00 763,392 | 27,461 8 00 755,272 | 27,954
9 00 867,502. | 34,084 9 00 858,619 | 34,751 900 | .849475 | 3537
10 00 963,658 | 42,074 || 10 00 953,777 | 42,897 || 10 00 | 943,605 | 43,667
11 00 | 1,059,741 | 50,908 || 11 00 | 1,048,858 | 51,898 || 11 00 | 1,087,655 | 52,829
12 00 | 10155744 | 60,570 || 12 00 | 1,143,854 | 61,753 || 12 00 | 1,131,616 | 62,861
1300 | 1,251,658 | 71,074 || 13 00 | 1,238,758 | 72,462 | 13 00 | 1,225,480 |- 73,761
14 00 | 1,347,477 82,4156 14 00 1,333, 561 84,024 14 00 1,319,239 85,529
15 00 | 1,443,193 | 94,501 || 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 | 16 00 | 1,506,411 | 111,664
17 00 | 1,634,290 | 121,449 || 17 00 | 1,617,294 | 123,815 || 17 00 | 1,599,808 | 126,029
18 00 | 1,729,654 | 136,127 || 18 00 | 171,621 | 138,777 || 18 00 | 1,693,067 | 141,256
19 00 | 1,824,887 | 151,637 || 19 00 | 1,805,810 | 154,586 || 19 00 | 1,786,182 | 157,346
20 00| 1,919,982 | 167,977 || 20 00 | 1,899,852 | 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 2410616 || 24 00| 2,274,411 | 246,295 || 24 00 | 2,249,805 | 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 | 311,306 || 27 00 | 2524935 | 316,910
28 00 | 2,674,867 | 3284 28 00 | 2,646, 334,765 || 28 00 | 2,616,390 | 340,686
290 00 | 2,768,385 | 352,183 || 29 00 | 2,738,418 | 358,966 || 29 00 | 2,707,621 | 365307
30 00 | 2,861,694 | 376,749 || 30 00 | 2,830,585 | 383,997 || 30 00 | 2,798,621 | 390770
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Tanre 5.—For projections of maps of large areas—Continued.

COORDINATES OF CURVATURE.

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 : . o o
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 |* 4,067 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 4656, 261 11,421
6 00 560, 428 15, 986 6 00 564,004 16, 225 6 00 547,412 16,446
7 00 653,704 21,757 7 00 646, 205 22,082 7 00 638, 509 22,381
8 00 746, 922 28,414 8 00 738,344 28, 839 8 00 729, 542 29,229
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
11 00 1, OZb 136 63, 697 11 00 1,014, 306 54,499 11 00 1 002, 166 - b5, 234
12 .00 1, 119 033 63, 893 12 00 1,106,110 64, 846 12 00 092 850 65,721
13 00 1,‘21I,829 74,971 13 00 1,197, 809 76,089 13 00 1 183 426 77,115
14 00 1,304,516 86, 931 14 00. | 1,289,395 88,227 14 00 273 884 89,415

15 00 1,397,083 99,771 15 00 1,380,858 | 101,258 15 00 1,364,214 102, 619
16 00 ].,489,620 ]]3 491 16 00 1,472,190 | 115,180 16 00 1,454,407 116,728
17 00 1,581,834 128,089 17 00 1,663,381 | 129,993 17 00 1,544,454 131,738
18 00 1,673,998 | 143,564 18 00 1,654,423 | 145,696 18 00 1,634,347 147, 650
S 19 00 1, , 766, 011 159, 914 19 00 1 745 308 | 162,287 19 00 ,724, 076 164,460

1,7
20 00 1,857,866 | 177,138 20 00 1,836,026 | 179,763 20 00 | 1,813,632 182,168
21. 00 1,949,653 | 195,234 || 21 00 1 926 569 | 198,124 21 00 1,9
22 00 2,041,062 | 214,201 22 00 2 016, 929 2]7,368 22 00 1
23 00 2,132,387 | 234,037 23 00 2, 107,097 237,493 23 00 2
24 00 2,223,521 | 254,740 24 00 2,197,065 | 258,497 24 00 2
2
2
2

25 00 | 2,814,453 | 276,300 || 25 00 | 2,286,823 | 230,378 | 25
26 00 | 2,405,175 | 298,741 || 26 00 | 2,376,363 | 303,134 || 26
27 00 | 2,495,680 | 322,034 || 27 00 | 2,465,677 | 326,763 || 27
28 00 | 2585961 | 346,187 || 28 00 |- 2,554,756 | 361,262 || 28
29 00 | 2,676,007 | 371,197 (| 2y 00 | 2,643,501 | 376,620 | 29
30 00 | 2,765,812 | 397,061 | 30 00 | 2,732,175 | 402,863 | 30

169, 949 ‘Zﬁl 936

258,507 | 284,102
346,838 | 307,154
'434,934 | 331,089

888888
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TaBLE 5.—For projections of maps of large areas—Continued.
COORDINATES OF CURVATURE.

Natural scale.—Values of X and Y meters.

Latitude 36°. . Latitude 37°. Latitude 38°.

Longi- Longi- . v Longi- . .
tude. X Y tude. X Y tude. X Y
o o 7 o 7 .
1 00 90, 164 462 100 89,012 467 1 00 87,833 472
2 00 180, 319 1,850 2 00 178, 015 1,870 2 00 175, 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 00 633, 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 00 720,517 | 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, 60: 46,706 10 00 876, 657 47,145
11 00 989, 720 55,903 11 00 976,976 56, 503 11 00 963, 933 57,034
12 00 1,079, 269 66, 5156 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 1,267,987 90, 494 14 00 1,241,707 91, 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, 828 105, 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, 069 168,203 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 1,828,914 207,229
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 2,084,743 270,316
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, 467 385, 009 27 00 2,371,287 338,519 27 00 2,338,406 341,613
28 00 2,490, 068 360,111 28 00 2,456, 612 363,874 28 00 2,422,433 367,192
29 2,576,407 386, 099 29 00 2,541,667 390, 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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TasLe 5.—For projections of maps of large areas—Continued.

COORDINATES OF CURVATURE,

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

Latitude 39°. 3 Latitude 40°. . Latitude 41°,

Longi . . Longi- L. Longi- -

¥ t‘udej. X X iudc. X Y tud%. X Yo
o 7 ot o 7
1 00 86, 627 476 1 00 85,394 479 1 00 84,136 482
2 00 173,243 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 00 346, 403 7,611 4 00 341,470 7,663 4 00 336,432 7,706
5 00 432,925 | 11,801 5 00 426,757 | 11,972 5 00 490,457 | 12,039
6 00 519, 396 17,121 6 00 511,990 | 17,238 6 00 504,428 17,335
7 00 605, 803 23,300 7 00 597,158 23,460 7 00 y 23,591
8 00 692,138 30,428 8 00 682, 252 30,637 8 00 672,159 30, 807
9 00 778,388 38, 504 9 00 767,260 38,768 9 00 755,897 38,983
10 00 864,545 | 47,527 || 10 00 852,171 | 47,852 || 10 00 839, 537 48,118
11 00 950,59§ 57,496 11 00 936,975 57,888 11 00 923, 067 68, 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 81,258
14 00 1,208, 027 93, 064 14 00 1, 190, 636 93,695 14 00, | 1,172,886 94,212

15 00 1,293,559 | 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 1,359,012 | 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 1,421,321 138,773
18 00 1,549,177 | 153,642 18 00 1,626,704 | 154,676 18 00 1,503, 775 165,520
19 00 1,634,023 | 171,124 19 00 1,610,267 | 172,272 19 00 1, 586,031 173,210

20 00 | 1,718,671 | 189,537 || 20 00 | 1,695,628 | 190,805 || 20 00 | 1,668,079 | 191,841
21 00 | 1,803,133 | 208,878 || 21 00 | 1,776,775 | 210,272 || 21 00 | 1,749,909 | 211,409
2200 | 1,857,337 | 229,146 || 22 00 | 1,859,698 | 230,671 || 22 00 | 1,831,509 | 231,914
23 00 | 1,971,333 | 250,337 | 23 00 | 1,042,387 | 251,998 || 23 00 | 1,912,869 | 253.852
24 00 | 2,055,091 | 272,450 || 24 00 | 2,024,833 | 274252 || 24 00.| 1,993,978 | 275,719

25 00 | 2,138,602 | 295,481 | 25 00 | 2,107,023 | 297,430 || 25 00 | 2,074,826 | 299,014
26 00 | 2,221,854 | 319,429 | 26 00 | 2,188,948 | 321,528 || 26 00 | 2,155,402 | 323,233
27 00 | 2,304,838 | 344,289 | 27 00 | 2,270,507 | 346,543 || 27 00 | 2,235,695 | 348,374
28 00 | 2,387,545 | 370,059 | 28 00 | 2,351,961 | 372,473 || 28 00 | 2,815,695 | 874,432
29 00 | 2,469,963 | 396,736 | 29 00 | 2,433,029 | 399,314 || 20 00 | 2,395,392 | 401,404
30 00 | 2,552,084 | 424,317 [. 80 00 | 2,513,790 | 427,063 || 30 00 | 2,474,774 | 429,287
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TABLE §.—For projections of maps of large areas—Continued.

COORDINATES OF CURVATURE.

[BULL, 234,

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

Latitude 42°. Latitude 43°. Latitude 44°.

Longi- Longi- Longi-

tude. X Y tud%. X ¥ tude. X Y

o ¢ o 7 o 7

100 82,851 484 1 00 81,541 485 1 00 80,206 486
2 00 165, 691 1,935 200 163,071 1,941 2 00 160, 401 1,945
3 00 248, 508 4,354 3 00 244,578 4,367 3 00 240,572 4,375
400 331,292 7,739 4 00 326, 050 7,763 4 00 320, 708 7,778
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 00 579,325 | 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 31,004
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 | 58,469 [ 11 00 894,415 | 58,639 || 11 00 879, 681 58, 746
12 00 990,985 | 69,563 | 12 00 975,195 | 69,766 || 12 00 959,110 69,893
13 00 | 1,072,956 | 81,605 || 13 00 | 1,055,837 1, 13 00 | 1,038,399 , 002
14 00 | 1,154,781 | 94,614 || 14 00 | 1,136,320 | 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 | 1,196,607 | 109,100
16 00 | 1,817,948 | 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 00 | 1,353,911 | 140,023
18 00 | 1,480,395 | 156,175 || 18 00 | 1,456,675 | 156,640 | 18 00 | 1,432,320 | 156,913
19 00 | 1,561,321 | 173,937 || 19 00 | 1,536,148 | 17,451 || 19 00 | 1,510,519 | 174,753
20 00 | 1,642,035 | 192,642 || 20 00 | 1,615,605 | 193,209 || 20 00 | 1,588,496 | 193,540
21 00 | 1,722,524 | 212,289 || 2L 00 | 1,694,632 | 212,909 | 21 00 | 1,666,240 | 213,270
22 00 | 1,802,779 | 232,874 | 22 00 | 1,773,619 | 233,551 || 22-00 | 1,743,738 | 233,942
23 00 | 1,882,788 | 254,396 | 23 00 | 1,852,155 | 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 | 324,644 || 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 | 377,555
20 00 | 2,357,067 | 403,002 |l 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 0G | 2,353,550 | 432,801




GANNETT.] GEOGRAPHIC TABLES AND FORMULAS. 47

TasLe b.—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 47°,

Longi- |’ Longi— Longi-

tude. X Y tude. X Y tude, X Y
[} ’ . ] ’ o ¢

100 |° 78,847 . 486 100 77,464 486 1 00 76, 066 485
2 00 157, 682 1,946 2 00 154,915 1,946 2 00 162,100 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 17,765
5 00 393, 996 12,160 5 00 387,074 12,1568 5 00 380, 034 12,131
6 00 472,663 17,508 6 00 464, 354 17,498 6 00 456, 904 17,467
7 00 561,268 23, 826 7 00 541,562 23,813 7 00 531,700 23,770
8 00 629, 769 31,114 8 00 618,684 31,096 8 00 607,410 31,040
9 00 708,184 39,370 9 00 695 708 39,347 9 00 683, 020 39,276
10 00 786,492 48, 594 10 00 772,623 48, 565 10 00 758, 6520 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 09, 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
15 00 1,175,994 109, 162 15 00 1,165,128 109, 091 15 00 1,133,917 108, 887
16 00 1,253, 404 124,163 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 1,382,543 | 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 1,661,019 198, 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 || 22 00 | 1,651,377 | 233,405
23 00 1,789,276 | 255,663 23 00 1,757,052 | 255,462 23 00 1,724,320 254, 950
24 00 1,864, 831 278 211 24 00 1,831,170 | 277,987 24 00 1,796, 982 277,425
25 00 1,940,103 | 301,690 25 00 1,904,999 | 301,441 25 00 1, 869, 351 300, 824
26 00 2,015,079 326,097 26 00 1,978,628 326, 820 26 00 1,941,415 325, 146
27 00 2,089,749 | 351,427 27 00 2,061,745 | 851,120 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, 376, 539
29 00 2,238,121 | 404,841 29 00 2,197,197 | 404,468 29 00 2,155, 408, 602
30 00 2,311,802 432,918 "|| 30 00 2,269,410 432, 507 30 00 2,226,392 431, 669
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TaBLE 5.—For projections of maps of large areas—Continued.
. COORDINATES OF CURVATURE.
Natural scale.—Values of X and Y in meters. .
Latitude 48°. Latitude 49°. Latitude 50°.

Longi- . Longi- Longi- .
tude. X» ¥ tude. S X tud%. X X

o 7 o7 o 7

1 00 74,626 - 484 1 00 73,172 482 1 00 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 00 215,037 4,313
4 00 298,377 7,742 4 00 292, 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 00 447,314 17,414 6 00 438,588 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 8 00 584, 310 30,815 8 00 572,492 30,646
9 00 670,125 39,1567 9 00 657,026 38,991 9 00 643, 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 1,403,618 173, 832 19 00 1,375, 840 173,071 19 00 1, 347, 660 172,099
20 00 1,476,871 192,506 20 00 1,446,613 191, 660 20 00 1,416, 934 190, 581
21 00 1,547,876 212,116 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 1,564,711 230, 314
23 00 1,691,001 264,128 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, 554 322,614 26 00 1,826,833 320, 758
27 00 1,974,015 349, 225 27 00 1,934,315 347, 640 27 00 1,894,077 346, 633
28 00 2,043,946 375,283 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 2,027,538 398,068
30 00 2,182,762 430,107 30 00 2,138, 536 428,123 .30 00 2,093,731 425, 619




GANNETT.] GEOGRAPHIC TABLES AND FORMULAS. 49
TaBLe 6.—Coordinates for projection of maps (scale yygspy).
[From Smithsonian Geographical Tables.]
Meridio- Abscissas of developed parallel.
Lat nal dis-
ati- tances :
tude of | from ] Ordmate:rc‘;f] 1del:velopetl.
parallel.| even |5 longi-[10’longi-{15’longi-20’ longi-(25’ longi-(30’ longi- p el
degree | tude. | tude. | tude. | tude. | tude. tude.
parallels,
© 7 | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
0 00 |co...... 2.922 | 5.844 | 8.765 | 11.687 | 14.609 | 17.531 | tude 0° 10
10 5.804 | 2.922| 5.843( 8.765| 11.687 | 14.608 | 17.530 [ inter-
20| 11.608| 2.922| 5.843 | 8.765 | 11.686 ) 14.608 | 17.530 | val.
30| 17.412| 2.922| 5.843| 8765 11.686 | 14.608 | 17.530
40| 23.216| 2.922| 65.843| 8.764| 11.686 | 14.608 | 17.529
50 | 20.020| 2.921 | 5.843| 8.764 | 11.686 | 14.607 | 17.528 ’ TInches. | Inches.
! ) 5| 0.000| 0.000
100 ceeeannnnn 2,921 | 5.843| 8.764 | 11.685 | 14.606 | 17.528 10 7000 | .000
10 5.840 | 2.921 | 5.842| 8,763 | 11.684 | 14.606 | 17.527 15 ‘000 | L000
20 11.608 | 2.921 | b5.842( 8763 | 11.684 [ 14.604 | 17.525 20 1000 | .00L
30| 17.412] 2.921 | 5.841| 8.762| 11.683 | 14.604 | 17.524 2% 000 | o0l
40| 23.216 | 2.920 | 6.841| 8.761 [ 11.682 | 14.602 | 17.522 30 ‘000 | Lo01
50 | 20.020| 2.920| 5.840| 8.761 | 11.681 | 14.601 | 17.521 :
2 00f.......... 2.920 | 5.840 | 8.760 | 11.680 | 14.600 | 17.520 9 30
10 5.804 | 2.920 | 5.830 | 8759 | 11.678 | 14.598 | 17.518
20! 11.608{ 2.919| 5.839 | 8768 | 11.677 | 14.596 | 17.516
30| 17.412| 2.919] 5.838) 8.757 | 11.676 | 14.594 | 17.513
40| 23.216 | 2.918{ 5.837! 8.76 | 11.674 | 14.592 | 17.511 5 0.000| 0.000
50 20.020| 2.918! 5.836( 8755 | 11.673 | 14.591 | 17.509 ig ~% '882
3 00 ieenn... 2.918 | 5.836 | 8.763 | 11.671 ! 14.589 | 17.507 20 .00L] .002
10 5.804 | 2.917| 5.835| 8.752| 11.669 |' 14.586 | 17.504 26 -002 | .003
20 11.608| 2.917| 5834 8750 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| 28.217| 2.916] 5.831| 8.747| 11.668 | 14.578 | 17.494
50 | 20.021| 2.915| 5.830.] 8.746| 11.661 | 14.576 | 17.491 4 50
4 00[aennn... 2.915 | 5.829 | 8.744 | 11.659 | 14.574 | 17.488
10 5.804 | 2914 5.828| 8742 | 11.656 | 14.570 | 17.484 5| o0.000! 0.000
20 11.609 | 2.913| 5.827 | 8.740 | 11.654 | 14.567 | 17.480 10 001 | .o0L
30| 17.413| 2.913| 5.825| 8.738| 11.651 | 14.564 | 17.476 15 coor | ooz
40 [ 28.217 | 2.912| 5.824| 8.736| 11.648 | 14.560 | 17.473 2 ‘002 | 003
50 | 29.022 | 2.911| 5.823| 8.734| 11.646 | 14.557 | 17.468 2 004 | .00
} : 30 005 | .007
5 00 {..o...... 2.011 | 5.822| 8.732| 11.643 | 14.654 | 17.465
10 5.804 | 2.910 | 5.820| 8.730 | 11.640 | 14.550 | 17.459
20| 11.609 | 2.909 | 5.818 | 8.727| 11.636 | 14.546 | 17.455 6 o
30| 17.414 | 2.908| 5.817| 8.7256| 11.633 | 14.542 | 17.450
40| 23.218 é 908 | 5. 315 g ;22 11. 630 14.533 1; 445
50 | 29.022 .907 | 5.813 .720 | 11.627 | 14.534 | 17.440 51 0.000 | 0.000
6 00 ......... 2.906 | 5.812| 8.718| 11.62¢| 14.530 | 17.435 10 -001 | 001
10 5.805 | 2.905| 5.810( 8715 11620 14.524 | 17.429 15 002 | .002
20| 11609 | 2904 | 5.808| 8712| 1LG6I6 | 14.520 | 17.424 20 004 ) 004
30| 17.414| 2.903| 5.806{ 8.709| 11.612( 14.515 | 17.418 25 -006 [ .006
40| 23.219| 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
7 00 |eeeeann.as 2.900 | 5.800{ 8.701 | 11.601 | 14.501 [ 17.401 8
10 5.805 | 2.899 | 5.798| 8.697 | 11.59 | 14.496 | 17.39%
20| 11.610| 2.898| 5.796| 8.604 | 11.592 | 14.490 | 17.387 5| 0.000
30| 17.415| 2.897{ 5.794| 8.690 | 11.587 | 14.484 | 17 381 10 .001
40| 23.220| 2.806 | 5.79L| 8.687 | 11.583 | 14.478 | 17.374 15 .003
50 | 20.025 | 2.895| 5.789| 8.684 | 11.578.| 14.473 | 17.368 gg '83?
8 00 |ceeunnn-. 2.894 | 5.787 | 8.680 | 11.674 | 14.468 | 17.361 30 1010
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TaBLE 6.— Coordinates for projection of maps (scale t34555) —Continued.

[Frdm Smithsonian Geographical Tables.]

Meridio- ‘Abscissas of developed parallel.
. nal dis-
'tl]l:ggl&f' tfarlgigs Ordinates of developed
parallel.|. even - |5 longi- [10’longi-|15’ longi-|20’ longi-|25' ongi-|30/ longl| parallel.
H degree | tude. tude. tude. tude. tude. tude.
: parallels.|"
© /| Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
8 00{.......... 2.804 | 5787 | 8.680 | 11.574 | 14.468 | 17.361 | tude g 90
10 5:805 | 2.802| 57841 8.677 | 11.569) 14.461 | 17.353 | inter-
20| 11.610 | '2.801| 5.782| 8.673| 11.564 | 14.455 [ 17.846 | val.
30 17.416 2.890 5.779 8.669 | 11.559 | 14.448 | 17.338
40| 23.221| 2.888| 5.777| 8.666| 11.554 | 14.442 | 17.331
60| 29.026| 2.887| 5.775| 8.662| 11.549 | 14.436 | 17.324 | Inches. | Inches.
N 5| 0.000 | 0.000
9 00 |.......... 2. 886 5.772 8.658 | 11.544 | 14.430 | 17.317 10 001 . 001
10 5.806 | 2.885  5.769 | 8.654 | 11.539 | 14.424 | 17.308 15 ‘003 | o003
20 | 11611 | 2.883| 5.767| 8.650 | 11.533 | 14.416 | 17.300 20 005! 005
30| 17.417| 2.882 | 5.764 | 8.646 | 11.528 | 14.410 | 17.291 2% 007 | 008
40 | 23.222| 2.881| 5.761| 8.642| 11.522| 14.402 | 17.283 30 ‘o1 ] o1
50 | 29.028 | 2.879 | 5.758 | 8.637 | 11.516 | 14.396 | 17.275
10 00f.......... 2.878 | 5.755°| 8.633 | 11.511 | 14.388 | 17.266 100 110
10 5.806 | 2.876| 5.752| 8.628 | 11.504 | 14.380 | 17.257
201 11612 | 2.8757 5.749| 8.624 | 11.498 | 14.373 | 17.248
30| 17.417 | 2.873| 5.746| 8.610 | 11.492 | 14.366 | 17.239 50 0.000] 0.000
.40 | 23,223 2.872| 5.743 | 8.614 | 11.486 | 14.358 [ 17.229 10 001 | 002
50 | 20.029 | 2.870| 5.740 | 8.610 | 11.480 | 14.350 | 17.220 y : :
4 16 003 | .004
100 [oven.... 2.869 | 5787 | 8.606 | 1474 | 1482 | 17211 | 5[ 006 | -006
10 5.806 | 2.867| 5.73¢| 8.601 | 11.468 | 14.334 | 17.201 30 13| o
20| 11.612 | 2.865| 5.730| 8.596 | 11.461 | 14.326 | 17.191 : - b
30| 17.419| 2.864 | 5.727 | 8.590 | 11.454 | 14.318 | 17.181
40 | 23.225 | 2.862| 5.724 | 8.585 | 11.447 | 14.309 | 17.171 N .
50| 29,031 | 2.860| 5.720| 8.580 | 11.440 | 14.300 | 17.161 12 13
12 00 [.......... 2.858 | 5.7171 8.575| 11.434 | 14.292 { 17.150
10 5.807 | 2.857 | 5.713| 8.570 | 11.426 | 14.282 | 17.139 51 0.000 | 0.000
20 | 11.613 | 2.855 | 5.700 | 8.564 | 11.419 | 14.274 | 17.128 10 20021 .002
. 80| 17.420| 2.853| 5.706 | 8.559 | 11.412 | 14.264 | 17.117 15 -004 1. 004
40| 23.226 | 2.851| 5.702| 8.553 | 11.404 | 14.256 | 17.107 20 -007 | - .007
50 | 29,033 | 2.849 | 5.698 | 8.548 | 11.397 | 14.246 | 17.095 25 0111012
: : 30 016 | .017
13 00.......... 2.847 | 56951 8.542 | 11.390 | 14.237 | 17.084
10 5.807 | 2.846 | 5.691 | 8.536 | 11.382 | 14.228 | 17.073
20| 11.614 | 2.844 | 5.687 | 8.530 | 11.374 | 14.218 | 17.061 140 150
30| 17.421| 2.842 | 5.683 | 8.524 | 11.366 | 14.208 | 17.049
40 | 23.228 | 2.840 | 5.679 | 8.519| 11.358 | 14.198 | 17.038
50 | 20.035 | 2.838| 5.675| '8.513| 11.350 | 14.188 | 17.026 5| 0.000 | 0.00L
. 10 .002°) .002
14 00 [ ..., 2.836 | 5.671 | 8.507 | 11.342 | 14.178 | 17.014 25 L0041 .005
10 5.808 | 2.834| 5.667 | 8.500| 11.334 | 14.168 | 17.001 20 L008 [ .009.
20 | 11.615| 2.831| 5.663 | 8.494 | 11.326 | 14.157 | 16.988 25 012 .013
30| 17.422( 2.829 | 5.658 | 8.488| 11.317 | 14.146 | 16.975 30 L018 | .019
© 40 23.230 | 2.827| 5.654| 8.481  11.308 | 14.136 | 16.963
50 | 29.038 | 2.825| 5.650) 8.475| 11.300 | 14.125 | 16.950 -
: 16
15 00 |..c....... 2,823 | 5.646 | 8.469 | 11.292 ) 14.114 | 16.937
10 5.808 | 2.821| 5.641{ 8.462 | 11.282 | 14.103 | 16.924
201 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|. 5628 | 8441 | 11.255| 14.069 | 16.883 15 .005
50 | 20.040 | - 2.812 | 5.623 | - .8.435 | 11.246 | 14.058 | 16.870 gg .809
: .014
16 00 |.ceune.n. .2.809 | 5.619 | 8.428 | 11.237 | 14.046 | 16.856 | . 30 .020
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TasLe 6.—Coordinates for projection of maps (scale 1ydsyy)—Continued.

[From Smithsonian Geographical Tables.]

Meridio- Abscissus of developed parallel.
| nal dis-
tnlgla“(;f t}?}ﬁs ’ Ordinates of developed
parallel.] even |5 longi-(10’longi-|15’ longi-|[20’ longi-{25’ longi-|30’ longi- purallel. *
degree | tude. tude. | tude. tude. tude. tude. |-
parallels. . R
o 7 | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
16 00 |.ennn...- 2.809 | 5.619 X 11.237 | 14.046 { 16.856 | tude 160 170
10 5.809 | 2.807 | 5.614 | 8.421 | 11.228 | 14.034 | 16.841 | inter-
20| 11.617| 2.804| 5.609 | 8414 | 11.218 | 14.022 | 16.827 { val.
30| 17.426| 2.802| 5.604 | 8.406( 11.208 | 14.010 | 16.813
40| 23.23¢| 2.800| 5.599 | 8.899| 11.199 | 13.998 | 16.798
50 | 29.043 | 2,797 | 5.595| 8.892| 11.189 | 13.986 | 16.784 «5 ’"f’:fé [Z,w”“'
1| 0.
17 00 |.eeeennn.s 2.795 | 5.590 | 8.885 | 11.180 | 13.974 [ 16.769 10 002 .83;
10 5.809 | - 2.792 | . 5.585 | 8.377; 11.170 | 13.962 | 16.7b4 15 005 | 005
20| 11.618| 2.790 | 5.580 | 8.869 | 11159 | 13.949 [ 16.739 2 T009r| 010
30| 17.427| 2.787| 5.675| 8.862| 11.149| 13.936 | 16.724 2% 014 015
40 | 28.236| 27851 65.570 | 8.354 ] 11.139 | 18.924 | 16.709 30 020 021
50 | 20.046 | 2.782 | 5.564 | 8.347 | 11.129 | 13.911 | 16.693 ;
18700 |...i...... 2.780 | 5.559 | 8.339 | 11.119 | 13.808 | 16.678 180 190
10 5.810 | 2.777| 5.554 | 8,331 11.108 | 13.885 | 16.662
20| 11.619( <2.774| 5.549| 8.323| 11.097 | 13.872 | 16.646
30| 17.429 | 2.772| 5.543| 8.815| 11.087 | 13.859 | 16.630 5| o.001! 0.001
40| '23.239 | 2.769 | 6.538 | 8.307 | 11.076 | 13.845 | 16.614 10 002 | 008
50 | 20.040 | 2.766 | 5.533 | 8.299 | 11.065 | 13.832 | 16.598 15 006 | o006
1900 e 2764 5527 | 8.201| 1L054 | 13818 | 16582 2| -0 010
10 5.810 | 2.761| 5.522| 8,262 11.043 | 13.804 | 16.565 30 02l o2
20| 11.621| 2.758 | 5.516| 8.274 | 11.082 | 13.790 | 16.548 : :
30| 17.431| 2755 | 5.510 | 8.266| 11.021 | 13.776 | 16.531
40 | 23.242 | 2.752| 5.505 | 8.257 | 11.009 | 13.762 | 16.514 N o
50 [ 29.052 | 2.750 | 5.499 | 8.249 | 10.998 | 13.748 [ 16.497 20° 21
20 00 {..enn.... 2.747 | 5.493 | 8.240 | 10.987 | 13.734 | 16.480 i
10 (- 5.811 | 2.743 | 5.487 | 8.231| 10.975 | 13.719 | 16.462 5( 0.001[ 0.001
201 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 1 .006
40 [ 23.244 | 2.735] 5.470 | 8.204 | 10.939 | 13.674 | 16.409 20 011} .01t
501 29.055 | 2.732| 5.464| 8.196{ 10.928 | 13.660 [ 16.391 25 017 | .018
30 L0251 . 026
20 00 [eerenn.... 2.729 | 5.458 | 8.187 | 10.916 | 13.645 | 16.373
10 5.812 | 2.726| 5.462 | 8.177 ] 10.903 | 13.629 | 16.355 |
20 11.628 | 2.723( 5.445( 8.168 | 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 | 2717 | 5.433 | 8,150 | 10.866 | 13.583 | 16.300
501 29.058 | 2.714 | 5.427 | 8.141| 10.854 | 13.568 | 16.281 5( 0.001{ 0.001
10 L003 | .003
22 00 |.ceenn.... 2,710 | 5.421 | 8.131| 10.842 | 18.552 | 16.262 15 .007 | .007
10 5.812 | 2.707| 5.414 | 8.122|°10.829 | 13.536 | 16.243 20 L0127 012
20| -11.625| 2,704 | 5.408 | 8.112| 10.816 | 13.520 | 16.223 25 018 | .019
30| 17.437 | 2701 | 5.401 | 8.102 | 10.802 | 13.503 [ 16.204 30 L0270 .02
40 23.250 | 2.697 | 5.395( 8092 10.790 | 13.487 | 16.184
50 ) 29.062| 2.694| 5.388| 8.083| 10.777 | 13.471| 16.165 o
23 00 |.......... 2,691 | 5.382| 8.073| 10.764 | 18.455 | 16.145
10 5.813 | 2.688| 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| o0.00
30| 17.439 | 2.681 | 5.362 | 8.042 [ 10.723 | 13.404 | 16.085 10 .003
40| 23.252 | 2.677| 5.855| 8.032 10.710 | 13.387 [ 16.064 15 .007
50| 29.066 | 2.674 | 5.348 | 8.022| 10.696 | 13.371 | 16.046 2(5> .013
. 2 .020
24 00 {eeeunnnn. 2,671 5.341| 8.012 | 10.683 | 13.354 | 16.024 30 .028
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TasLe 6.—Coordinates for projection of maps (scale y3755y)—Continued.

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.
nal dis- .

Lati- tances
t;udel lofl from 1 ) . ) )
parallel.| even ongi- |10’ longi-{15’ longi-[20’ longi-{25’ longi- (30’ longi-|

degree | tude. tude. | tude. | tude. tude. | tude.
parallels. .

Ordinates of developed
parallel,

o | Inches. | Inches. | ‘Inches. | Inches. | Inches. | Tnches. | Tnches. | Tongi-
24 00 |.eennn.... 2.671 | 5.841 | 8.012 | 10.683-{ 13.354 | 16.024 | tude 240 950
.10 5.814 | 2.667 | 5.334| 8.002| 10.669 | 13.336 |. 16.003 | inter-
20 11.628 2.664 5,827 7.991 | 10.65656 | 13,319 | 15.982 val.
30 17.442 2.660 5.320 7.981 | 10.641 | 13.301 | 15.961
40 23.256 2.657 5.813 7.970 | 10.627 | 13,284 | 15.940

50 | 20.069 | 2.653 | 5.306 | 7.060 | 10.613 | 13.266 | 15.919 | /| Inches. | Tnches.
5| " 0.001 | “0.001
2% 00 |.e...... 2.650 | 5.209| 7.949 | 10.509 | 13.249 | 15.808 | 10| .003 | .003
10 | 5815 2.646| 5202 | 7.938 | 100584 | 13231 | 15.877( 15| .07 [ .007
20| 11'629| 2.642| 5285 | 7.927| 10670 | 13.212 | 158 | 20| 013 | 013
30| 17.444| 2:639| b27/8| 7.916| 1055 | 13194 | 15833 | 25| .020| .02
40| 23'269 | 2.635| b.270| 7.005| 10540 | 13176 | 15.811| 30| .028| 029
50 | 29.074| 2.631| 5.263| 7.804| 10.526 | 13.157 | 15.788
2% 00 |cewe... 2.628 | 5.256 | 7.883 | 10.511 | 13.139 | 15.767 w0 | om0
10 | UA816°| Zie2a | 5.248| 7.872 | 10496 | 13.120 | 15.744
20| 11631 | 2620| 5:240| 7.861| 10.481| 13101 | 15721
30| 17.446 | 2.616| 5.233 | 7.849 | 10,466 | 13.082 | 15638 5| o.001] 0.001
40| 23262 | 2.613| 5.225| 7838 | 100451| 13063 | 15.676| 45| %005 | “003
50 | 29.077 | 2.600| 5,218 | 7.827| 10.436| 13.045| 15.654| 15| “0oa | oos
2700 [euenn. 2.606 | 5210 | 7.816| 10.421| 13.06 | 13| 2| 931 -2
10 | 758i6°| 2.601 | 5.203 | 7.804 | 10.405| 13006 | 15.:608 | 33| 00! gar
20 |- 11633 | 2507 | 5195 | 7.792 | 10.390 | 12.987 | 15584
50|  17.449 | 2.503 | 5187 | 7.780 | 10.374 | 12:967 | 15.560
. 40| 23265 2589 | 5179 | 7.768 | 10.358 [ 12947 | 15.587 | e
50 | 29.082| 2.586| 5.171| 7.757 | 10.342 | 12.928 | 15.514 & 2
28 00 | .. 2.582 | 5163 7.75 | 10.397 | 12.909 | 15.490
10 (8817 2.578 | 5.185| 7.733 | 10.311 | 12:880 | 15.466 5| o0.00t| 0.001
20| 11634 | 2574| 5.47| 7.721| 10.204 | 120868 | 15.442 | 10| .004 | 004
30| 17.451| 2.570| 5.139| 7.709| 10.278 | 12848 | 15.418| 15| .008| .008
40 | 231268 | 2.566 | 5131 | 7.697| 101262 | 1288 | 15394 201 ol | loi
50| 20008 | 2.562| 5123 | 7.68 | 10.246| 12:808 | 15.369 | 25| .022| l028
0| 0%2| 032
2000 [ooee.... ] 2.658 | 5.115| 7.673| 10.280 | 12.788 | 15.345
10 758187 2:553 | 5107 | 7.660 | 10.213 | 12767 | 15.320
20| 11.636| 2549 | 5008 | 7.648| 10.197 | 12.746 | 15.205 50 | st
80| 17.454| 2.545| 5.000 | 7.635 | 10180 | 12:725 | 15.270

50| 29.000 | 2.587| 5.073 | 7.610 | 10.146 | 12.683 | 15.220 s o001 o.001

2o | , 10| 004 | 004

30 00 oo, 2.533 | 5.065 | 7.598| 10:130 | 12.662 | 15.195| 5| ooz | 008
107508191 2528 | b5.056| 7.585| 10.113] 12.641 | 15169 55| ;5| Cois

20| 11.638 | 2524] 5.048| 7.572 10.09] 12.620 | 16.143 | 58| g3 | ops

80| 17457 | 2:520 | 5.089 | 7.559 | 10.078 | 12698 | 15118 | 5[ ‘o33 | osi

. 1]
3100 | oen..... 2.507 | 5.014| 7.520| 10.027 | 12.534 | 15.040 82
10| 758207 2.502| 5.005| 7.507 | 10,009 | 12.512 | 15.014

20| 11640 2498 | 4.996| 7.494| 9.992| 12,490 | 14.987 0.001

30| 17.460 | 2493 | 4,987 . 7.480 | 9.974 | 12.467 | 14.960 10 004

40| 23980 2489| 4.975| 7.46v| 9,956 | 12.445 | 14.934 5| 009

50| 20100 2.485| 4.969| -7.454| 9.938 | 12,423 | 14.908 2| o

25| 024

32 00 ...cenannn 2.480 4. 960 7.441 9.921 | 12.401 | 14.881 30 .034
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TasLe 8.—Coordinates for projection of maps (scale rxgys)—Continued.

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.
. nal dis-
tl{g‘é‘éf tﬁ%‘;ﬁs Ordinates of developed
parallel.] even |5 longi- [10/longi-[15’1ongi-[20’ longi-25’ longi-(30’ longi- parallel.
degree | tude. tude. tude. tude. tude. tude.
parallels.
© ¢ | Inches. | Inches. | Inches. | Inches. | Tnches. | Inches. | Inches. | Longi-
32 00 |.eeuian-.n 2.480 | 4.960 | 7.441 | 9.921 | 12.401 | 14.881 | tude 390 330
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 9.884 | 12.355 | 14.827 | val.
30 17. 462 2.467 4.933 7.400 9.866 | 12.833 | 14.80Q
40 23.283 2.462 4,924 7.386 9.843 , 12.310 [ 14.772 .
50 29, 104 2.458 4.915 7.373 9.830 | 12.288 | 14.745 /| Inches. | Inches.
5 0.001 | 0.001
.83 00 .......... 2.453 4. 906 7.859 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 . 009 .009
20 11,643 2,444 4,887 7.331 9,774 | 12.218 | 14.661 20 .015 .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 9.786 | 12.171 | 14.605 30 034 .035
b0 29,109 2.429 4,859 7.288 9,718 | 12.147 | 14,676
34 00 |.ureun...n 2,425 | 4.850 | 7.274 | 9.699 | 12.124 | 14.549 340 350
10 b. 823 2.420 4,840 7.260 9.680 | 12.100 | 14.520
20 11.645 | 2.415 4.830 7.246 9.661 | 12.076 | 14.491 -
. 80 17.468 2.410 4.821 7.231 9.642 | 12.062 | 14.462 -5 0. 001 0 001'
40 23.291 2.406 4.811 7.217 9.622 | 12.028 | 14.434 10 004 ) 004
50 29.113 2,401 4.802 7,203 9.604 | 12.004 | 14.405 15 009 : 009
300 |eeunnnn. 2.306 | 4.792| 7.188| 9.584| 11980 | 14376 | 2| U6y 016
10 b, 824 2.391 4.782 7.174 9.565 | 11.9566 | 14.347 30 N 036 036
20 11, 647 2,386 4.773 7.169 9.545 | 11.932 1 14.818 :
30 17.471 2.381 4.763 7.144 9.526 | 11.907 { 14.288
40 23.294 2.377 4.758 7.130 9.506 | 11.883 | 14.259 o °
50 | 29,118 | 2.372 | 4.743| 7.115| 0.486 | 11.858 | 14.230 36 .37
36 00 |.ccec..... 2. 367 4.733 7.099 9.466 | 11.833 | 14.200
10 5.824 2.362 4,723 7.085 9.446 | 11.808 | 14,170 5 0.001 | 0.001
20 11. 649 2. 867 4.713 7.070 9.426 | 11.783 | 14.139 10 . 004 .004
80 17,473 2.851 4,703 7.055 9.406 | 11.757 | 14.109 15 . 009 .009
40 23,297 2,846 4.693 7.039 9.386 | 11.732 | 14.078 20 .015 .016
50 29,122 2,341 4,683 7.024 9,366 | 11,707 | 14.048 25 .025 .026
. 30 . 036 .037
37 00 [.......... 2.336 4.673 7.009 9.345 | 11.682 | 14.018 X
10 5.826 2.331 4.662 6.994 9.325 | 11.6566 | 13.987
20 11. 651 2.326 4.652 6.978 9.304 | 11.630 { 13.956 380 390
30 [ 17.477 2.321 4,642 6.963 9.284 | 11.6056 | 13.925
40 23.302 2.316 4.631 6.947 9.263 | 11.579 | 13.894
50 29.128 2.311 4,621 6,932 9.242 | 11.563 | 13.864 5 0.001 | 0.001
38 00 [oe...... 2305 | 4.611| oo16| 9.222| tiper| mese| 10| 00| 004
10 5.827 2. 300 4.600 6. 900 9.200 | 11.501 | 13.801 20 017 017
20 11.653 2.29 4.590 6. 884 9.179 | 11.474 | 13.769 25 N 026 026
30 17.480 2.290 4.579 6.869 9.158 | 11.448 | 13.737 30 N 087 037
40 23.306 2,284 4.568 6.853 9.137 | 11.421 | 18.705 :
50 29.133 2.279 4. 5568 6.837 9.116 | 11.395 | 13.673
- o]
39 00 |oeun...... 2.914 | 4.548| 6.821| 9.09 | 11.369 | 13.642 40
10 5.828 2.268 4.537 6.806 9.073 | 11.342 | 13.610
20 11.655 2.263 4,526 6.789 9.052 | 11.3156| 13.677 b 0.001
30 17.483 2,258 4.5156 6.773 9.030 | 11. 13.5456 10 . 004
40 23.310 2.252 4,504 6.7566 9.008 | 11.261 | 13.513 15 . 009
60 29.138 2.247 4.493 6.740 8.987 | 11.234 | 13.480 ‘ég . g%
40 00 |.......... 2,241 4.483 6.724 8,966 | 11.207 | 13.448 30 .038
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[BULL. 234,

TABLE 6.—Coordinates for projection of maps (scale t354555) —Continued.

Meridio- Abscissas of developed parallel.
Lati r;al dis-
ati- ances s
tude of | from . Ordma.te; rof1 ﬂsvemped
parallel.| even |5 longi- (10’1ongi-115/longi-|20’ 1ongi-{26/ longi-|30/ longi-| barallel
: .| degree | tude. .| tude. tude. tude. tude. tude.
parallels. . : .
o Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
40 00 |eeun...... 2.241 | 4.483 | 6.724 | 8.965 | 11.207 | 13.448 | tude | o 410
10 5.829 | 2.236 | 4.472| 6.707 | 8.943 | 11.179 | 13.415 | inter-
20| 11657 | 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 | 13.316
50 29,143 2.214 4,428 6. 641 8.855 - 11.069 { -13.283 ! -t Inches. | Inches.
: 5] 0.00L] 0.001
41 00 |eeun...... 2,208 | 4.417 ) -6.625| 8.834 | 11.042 13.250 10 004 | .004
10 5.830 | 2.203 | 4.406 | 6.608 | 8.811|-11.014} 13.217 15| --.009 | .009
20| 11.659 | 2.197 | 4.394| 6.591| 8.788| 10.985 | 13.183 20 -.017| .017
30 | 17.489 | 2.192| 4.383| 6.575| 8:766 |-10.958 | 13.149 25 .02 | .026
40| 23.319| 2.186 | 4.372| 6.558 | 8.744 | 10.929 | 13.115 30 .038 | .038
50 | 29.149 | 2.180 | 4.360 | 6.541| 8.721| 10.901 | 13.081
42 00 |oene...... 2175 | 4.349| 6.524| 8.698 | 10.873 | 13.048 420 430
10 5.831 | 2.169 | 4.338| 6.507| 8.676 | 10.844 | 13.013
20| 11661 | 2168 | 4.326| 6.490 | 8.653 | 10.816 | 12.979
30| 17.492| 2.157 | 4.315| 6.472| 8.630 | 10.787 | 12.945 5| 0.00L| 0.001
407 23.393| -2.152.| 4.303| 6.455| 8.607 | 10.759 | 12.910 10 004 | 004
50 | 29.154 | 2.146 1 4.292| 6.438) 8.584 | 10.730 | 12.876 15 ‘010 | Lo10
20 017 | .07
43 00 |.eun...... 2,140 | 4.281 | 6.421 | 8.561 | 10.702 | 12.842 % 026 | o027
10 5.832 | 2,135 | 4.269 | 6.403 | 8.538 | 10.672 | 12.807 30 ‘038! 038
20 | 11.663 | 2.129| 4.257| 6.386 | 8.514 | 10.643 | 12.772
30| 17.495| 2128 | 4.246| 6.368 | %.491 | 10.614 | 12.737
40| 23.327| 2.117| 4.284| 6.351| £.468 | 10.585 | 12.701 440 450
50 | 20.159 | 2.111| 4.222| 6.833 | 8.444 | 10.556 | 12.667
44 00 |eeun.n.... 2105 | 4.210 | 6.316| 8.421| 10.52 | 12.631
10 | 75833°| 2:099 | 4199 | 5208 | 807 | 0096 | 12596 | 0 ) O 3011 000
90 | 11.666 | 2.093 | 4.187 | 6.280 | 8.373 |- 10.467 | 12.560 15| 010 010
30| .17.498 | 2.087 . 4.175 | 6.262 | 8.350 | 10.437 | 12.524 2 017 | ol
40| '23.831| 2.0811° 4163 | 6.244| 832 104077 12.489 % 007 | ooy
50 | 29.164 | 2.076 | 4.15L | 6.227| 8.302 | 10.378 | 12.453 30 038 | 038
45 00 |eeunnn.... 2,070 | 4.139| 6.209 | 8.278 | 10.348 | 12.417
10 5.834 | 2.064 | 4.127| 6.191| 8.254| 10.317 | 12.381 4 470
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 | 12.808 -
40| 23.335| 2.045| 4.091] 6.136| 8.181| 10.226 | 12.272 .
50! 29.169| 2.039| 4.079| 6.118| 8157 | 10.197 | 12.236 5| 0.001f 0.001
10 004 | .004
46 00 |-eue.n.... 2.033 | 4.067 | 6.100 | 8.133 |-10.166 | 12.199 15 -010 | . 010
10| 5.8% | 2.027| 4.054| 6.081| 8.108| 10.136 | 12.163 20| .07} .07
20| 11670 | 2.021| 4.042| 6.063| 8084 10.104 | 12.12 2 20271 .027
30| 17.504 | 2.015| 4.080 | 6.044 | 8.059 | 10.074 | 12.089 30 .038) .038
40| 23.839| 2.009| 4.017| 6.026| 8.034 | 10.043 | 12.052
50 ( 29.174 | 2.003| 4.005| 6.008( 8010 10.013 | 12.015 450
47 00 |-eun...... 1.996 | 3.992| 5.989 | 7.98 | 9.981| 11.978
10 5.836 | 1.990 | 3.980 | 5.970 | 7.960 | 9.951 | 11.941
20| 11.672| 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| 23.344 | 1.971| 3.943| .5.914| 7.885| 9.857 | 11.828 15 .010
50 | 29.180 | 1.965| 3.930| 5.895| 7.860 | 9.826 ) 11.791 %50 .017
.026
48 00 |eeeeennnn. 1.959 | 3.917 | 5.876 | 7.835 | 9.794 | 11.752 30 .038
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Meridio- Abscissas of developed parallel.,
. nal Qis-
tlInJSglof tj}x%?;is . ~ | Ordinates of developcd
parallel.| even |6 longi- 10’longi-|16 longi-20’ longi-|25 longi-30’ longi-| parallel.
degree tude. tude. tude. tude. tude. | tude. -
parallels.
o ! rnc/ws Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
48 00 |..........] 1.959 .917 | 5.876 .835 | 9.704 | 11752 | tude | o0 490
10 5.837 | 1.952| 3.905| 5.857| 7.810| 9.762 | 11.714 | inter-
20 1674 | 1.946( 3.8921 588 7.7841 9.730| 11.677 | val
30| 17.511| 1.940| 3.879| 5.819| 7.759 | 9.699 [ 11.638"
40| 23.348 | 1.933| 3.867| 5.800] 7.733| 9.667 | 11.600
50| 20.185| 1.927| 3.8 | 5.781| 7.708| 9.635 | 11.562 /5 Inoc;z%,i TInches.
49 00 |.......... 1,921 | 3.841| 5.762| 7.682| 9.603 | 11.523 10 1004 0:881
10 5.838 | 1.914 | 3.828| 5.743 | 7.657| 9.571| 11.48 % 00| 010
201 11.676 | 1.908| 3.815| 5:728| 7.631( 9.539 | 11.446 20 7| Coir .
30| 17.514 | 1.901| 3.803| 5.704| 7.605| 9.507 | 11.408 9% ‘026 | C02
40 23.852 | 1.895| 3.790 [ 5.684 | 7.579 | 9.474 | 11.369 30 ‘038 | Cos8 :
50 | 20.190 | 1.888| 3.777| 5.665| 7.553 | 9.442 | 11.830 | . ,
50 00 |.......... 1.882{ 3.764| 5.646 | 7.527 | 9.409 | 11.201 500 510
10 5.839 | 1.875| 3.750 | 5.626 | 7.501 | 9.376 | 11.251 ,
20| 11678 | 1.869 | 3.787 | 5.606 | 7.475 | 9.344 | 11.212 .
30| 17.517] 1.862| 3.724| 5.587 | 7.449| 9.811| 11.173 .
40| 23.356| 1.85| 3.711| 5.567| 7.422| 9.278| 11.134 9 0.001| 0.001
50 | 29.194| 1.849 | 3.698 | b5.547 | - 7.396 | 9.245 | 11.094 10 -004 1,004
15 009 { .009
5L 00 |.......... 1.842 3.685| 5.528| 7.870 | 9.212 | 11055 201 .07 017
10 5840 | 1.836| 8.672| 5.507| 7.343| 9.179 | 11.015 25 2026 .026
20| 11680 | 1.829| 3.658 | 5.488 | 7.317| 9.146| 10.975 30 -038 ) .087
30| 17520 | 1.823 | 3.645| 5.468| 7.290 | 9.113 | 10,936
40 | 23.360 | 1.816 | 3.632| 5.448| 7.264| 9.080 [ 10.895
50 | 29.200 | 1.809 | '3.618 | b5.428| 7.287| 9.046 | 10.855 520 630
52 00 [euene.... 1.803 | 3.605 | 5.408 | 7.210| 9.013 | 10.816 j
10 5.841 | 1.796| 3.502| 5.388| 7.184| 8.980| 10.775 51 0.001 | -0.001
20| 11682 | 1.789 | 3.578 | £.367 | 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 1 .009
40 | 23.364| 1.776 | 3.551 | 5.327| 7,103 | 8.878 | 10.654 20 017 | LG8
507 20.204 | 1.769 | 3.538 | 5.307| 7.076| 8.844 | 10.613 25| .02 | .026
30 .037 | ,.037
53 00 [-een.n.... 1.762 | 3.524 | 5.287| 7.049| 8.811| 10.573 .
10 5.842 | 1.755 | 3.511| 5.206| 7.022| 8.777 | 10.532
20| 11.684 | 1748 | 3.497| 5.246| 6.994 | 8.742 | 10.491 540 650
30| 17.526| 1.742| 3.488 | 5.225| 6.967 | 8.708 | 10.450 :
40 | 23.368| 1.735| 3.470| 5.205| 6.940| 8.674 | 10.409- ; i
50 | 29.210 | 1.728 | 3.456 | 5.184| 6.912| 8.640 | 10.368 5| 0.001| 0.001
10 .004 | .004
64 00 [ceeen.nn. 1.721 | 8.442| 5.164| 6.885| 8.606 | 10.327 15 .009 [ .ou9
10 5,843 | 1714 | 3.420 | 5.143| 6.857| 8.572| 10.28 20 .016 | ..016
20| 11.686 | 1707 | 3.415( 5.122| 6.830 | 8.537 | 10.244 25| ©.025| .02
30|, 17.520 [ 1.700 | 3.401 | 5.101| 6.802| 8.502 | 10.202 30 036 | . .036
40 | 23.372| 1.694 | 3,387 ( 5.080| 6.774| 8.468 | 10.161
50| 29.214 | 1.687| 3.873] 5.060| 6.746 | 8.433 | 10.120 o
)
55 00 [oeeeeniian 1.680 | 3.359 | 5.039| 6.719| 8.308| 10.078 :
10 5.844 | 1.673 | 3.345| 5.018| 6.691 | 8364 10.036-
20| 11.688| 1.666 | 8.331| 4.997| 6.663| 8.328| 9.994 5| 0.001
30| 17.532| 1.659 | 3.317 | 4.976| 6.635 | 8204 9.952 10 +.004
40| 23.376 | 1.652| 3.803 | 4.955| 6.607 | 8.258 | 9.910 15| .009
50 | 29.220 | 1.645| '3.289( 4:934| 6.579 | 8.224| 9.868 gg : .%g
66 00 [eeeeno-.. 1.638 | 3.275| 4.918| 6.551| 8.188| 9.826 30 .036 |
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"TaBLE 6.—Coordinates for projection of maps (scale 155y )-—Continued.

[From Smithsonian Geographical Tables.]

Abscissas of developed pa.r&llel..

Meridio-
Lat nal dis-
ati- tances s
tude of | from Ordxnate: '%f] l(};]eveloped
parallel.| even |5 longi-|10’longi-{15'longi-|20’longi- 5’]onm- 30’ longi- p *
degree | tude. | tude. | tude. tude. tude. tude.
parallels. .
© | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
6600 [ooernn... 1638 | 3.275 |  4.913 | 6651 | 818 | 9.8 | tude ! oo 570
10 5.845| 1.631| 3.261 | 4.802| 6.522| 8.153| 9.784 | inter-
20| 11.690 | 1.624| 3.247| 4.870| 6.494| 8.118| 96.741| val.
30| 17.535 | 1.616| 3.233 | 4.849 | 6.466 | 8.082| 9.698
40| 23.380| 1,609 | 3.219 | 4.828| 6.437 | 8.046| 9.656
50 | 29.224 | 1.602 | 3.204 | 4.807 | 6.409 | 8.011| 9.618 ¢ | Inches. | Inches.
.00L | 0.
67 00 1.......... 1595 3.190| 4.785| 6.380| 7.976| 9.571 13 0,%4 "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 20 016 | 016
30| 17.537| 1.574| 3.147| 4.721| 6.294 | 7.868 | 9.442 95 025 | J024
40 | 23.383 | 1.566 | 3.133 | 4.699| 6.266| 7.832| 9.398 30 036 | 035
50| 29.229 | 1.559 | 3.119| 4.678| 6.237| 7.796| 9.356
58 00 [...c...... 1.552 | 3.104 | 4.656 | 6.208 | 7.760 | 9.313 580 590
10 6.847 | 1.545( 3.090 | 4.634| 6.179| 7.724 | 9.269
20| 11.694 | 1.588| 3.075| 4.613 | 6.150| 7.688 | 9.226
30| 17.540 | 1.530 [ 3.061| 4.591 | 6.122| 7.652| 9.182 5| 0.001| 0.001
40 | 23.387 | 1.523| 3.046 | 4.569 | 6.092| - 7.616 | 9.139 ¥ o004 | 004
50 | 29.234 | 1.516| 3.032 4.547| 6.063| 7.579| 9.095 15 {009 008
59 00 (..ie...... 1500 | 3.017| 452 | 6.03¢| 7.548| 9.03 20 -8 -
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 : e
30| 17.543 | 1.487| 2.973| 4.460| 5.946| 7.433| 8.920
40| 23.891 | 1.479| 2.959| 4.438| 5.917] 7.396 | 8.876 600 610
60 | 20.238 | 1.472| 2.944 | 4.416| 5.888| 7.360 | 8.831
60. 00 |-eeo..... 1.465 | 2.929| 4.394! 5.858| 7.323| 6.788
10 5.849 | 1.457 | 2.914 | 4.372| 5.820| 7.286| 8.743 51 0.001| 0.001
20| 11:697 | 1.450 | 2.900 | 4.349 | 5.799 | 7.249 | 5.699 10 -004 | .004
30 17.546 | 1.442| 2.885| 4.327| 5.770 | 7.2121 8.654 15 -008 | .00
40| 23.394| 1.435| 2.870| 4.305| 5.740| 7.175| 8.610 20 2015 | 014
50 | 20.243 | 1.428 | 2.855| 4.283| 5.710| 7.138| 8.566 25 0231 .023
; 30 .033 | 033
61 00 f...o...... 1.320 | 2.840 | 4.261 | 5.681 | 7.101| 8.521
10 5.850 | 1.313| 2.8% | 4. 5.651 | 7.064 | 8.476 o o
20| 11.699| 1.405| 2.810| 4.216 | 5.621| 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| 0.001
10 .004 | .003
62 00 |.eun...... 1.875| 2.751| 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| 1L.701| 1.360| 2.720| 4.081 | 5.441| 6.801 | 8.161 25 L0022 022
30| 17.561 | 1.353 | 2.705| 4.058| 5.410| 6.763| 8.116 30 L032 | .081
40| 3.402 | 1.345| 2.690| 4.035| 5.380 | 6.726| 8.071
50 | 29,252 | 1.338| 2.675| 4.013| 5.350 6.688( 8.026 .
64
63 00 [c.ee...... 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
20| 1L702| 1.315| 2.630| 3.944| 5259 | 6.574| 7.889 51 0.001
30| 17.554 | 1.807| 2.614| 3.921| 5.228| 6.536| 7.843 10 .003
40| 23.405| 1.300 | 2.599 | 3.899 | 5.198 | 6.498 | 7.797 15 .008
50 | 29.256| 1.292| 2.584| 3.876| 5,168 | 6.460 | 7.751 20 .013
25 .021
64 00 |.......... 1.284 | 2.569 | 3.858 | 5.137 | 6.422| 7.706 30 .030
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TaBLE 6.—Coordinates for projection of maps (scale 1x555y)—Continued.

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.
nal dis-
Lati- tances
tude of | from
parallel,| even |5 longi-{10’longi-{15’ longi-|20’1ongi-|25’ longi-|80’ longi-
degree | tude. tude. tude. tude. tude. tude.
parallels. N

Ordinates of developed
parallel.

o ! Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
o~ . 9 3.853 . 137 . 422 7.706 | tude 640 650

10 5. 862 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.

50 29.260 1.246 2,492 3.738 4. 984 6.230 7.476 ¢+ | Inches. | Inches
5| 0.001| 0.001
65 00|.......... 1,238 1 2,477 3.715| 4.953 ) 6.192| 7.430 10 J003 | .003
10 5. 8563 1.231 2.461 3.692 4.922 6.1563 7.384 15 008 007
20 11.706 1.223 2,446 | 3,668 | 4.801 6.114 | 7.337 20 013 013
30 17,568 1.2156 2.430 3,645 4. 860 6.075 7.290 25

66 00 {.......... 1.192 2.384 3,575 4.767 6. 959 7.151 660 670

40| 23414 | 1161 2.321| 3as2| 46a2| b.803| coed| 5| %) 000

50| 929268 | 1153 2:305| 3458 | 4.611| 5.764 | 6.916 e

18] 007 | oo

67 00 foeeen... 1145 2.200| 3435| 4580 | 57| esee| 20| 03 -0
10| 775864°| 1137 | 2i2:a| 41| 45e8| 563 cez| 2| 02 -0

50 | 20.272 | 1.106 | 2.211 | 3.317| 4.422| 5.528| 6.634 68° 69°
68 00 |.......... 1.098 | 2.195| 3.293| 4.301| 65.489 | 6.586
10} 5,855 | 1.000| 2.180 | 3.269| 4.859 | 5.449 | 6.539 51 0.00L} 0.001
20 11710 | 1.082 ) 2.164| 3.246) 4.828] 5.410] 6.491 10 003 | .003
30| 17.565| 1.074| 2.148 | 3.222| 4.206| 5.370 | 6.443 15 007 (.006
40| 928.420 [ 1.066 | 2.132| 3.198| 4.264 | 5.330| 6.39% 20 012 011
50 | 29.276 | 1.058 | 2.116| 8.174| 4.232| 5.201| 6.349 2 L0191 018
‘ . 30 .027 026
69 00 .......... 1.050 | 2.100] 38.151| 4.201] 5.251| 6.301
10 5.856 | 1.042 | 2.084| 8.127| 4.169| 6.211| 6.253
20| 11712 | 1.084| 2,068 | 8.103| 4.137| 5.171| 6.206 700 710

3
50 29.279 1.010 2.021 3.031 4.041 5.062 6. 062 18 0. 00% 0. gg%
70 00 1.......... 1.002| 2.005 3.007 4.009 5.012 6.014 16 - 006 006
10 6.856 .994 1.989 2,983 3.977 4.972 5. 966 20 .011 010
20 11.713 . 986 1.972 2,959 3.945 4.931 5.917 25 017 016

720
71 00 |.......... .954 1.908 2. 862 3.816 4,771 5.725
10 b. 857 . 946 1.892 2.838 3.784 4.730 b.676
20 1L.714 |[© .938 1.876 2.814 3.752 4. 690 5. 628 - b 0.001
30 17.672 930 1. 860 2.790 3.720 4.660 5.579 10 .003
40 23.429 .922 1.844 2.765 3.687 4.609 5.53L 15 . 006
50 29,286 .914 1.828 2.741 3.655 4.569 5.483 gg . 8%2

72 00 |.......... . 906 1811 2.717 3.623 4.529 5.434 30 .023
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TaBLE 6.— Coordinates for piojection of maps (scale tx3%yy)—Continued.

[From Smithsonian Geographical Tables.]

Meridio-| Abscissas of developed parallel.
. nal dis- S
tﬁ‘ggl;)f tg%(]:;s_ Ordinates of developed
parallel.| even |5 longi- [10’ longi-{15 longi-I20’ longi-|25’ ongi-|30’ longi- parallel.
degree | tude. tude. | tude. | tude. | tude. | tude. ’
parallels, !

° 7 | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-

72 00 f.......... . 906 1.811 2.717 3.623 4.529 5.434 | tude 720' 730
10 5. 8568 . 898 1.795 2.693 3.590 4.488 5.386 | inter-

20 11. 71 . 889 1.779 2. 668 3.568 4,447 5.336 | 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

50 29.289 . 865 1.730 2.59% 3. 460 4,325 5.190 ¢ | Imches. | Inches.
0.001 | 0.001

78 00 |aeen..... .857 | 1.714| 2.571| 3.428| 4.285| b5.141 13 003 | o002
10 | 5858| 849 | 1.697| 2546 | 8.395| 4.244 | 5.002 5l 0! oos
20| 1L.717 841 | 1.681| 2.522| 3.362| 4.203| 5.044 20 ‘o0 | o010
30 17.575 832 1. 665 2.497 3.330 4,162 4.99% 2% .016 015
40 23.434 824 1.648 2.473 3.297 4,121 4,945 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 23.436 776 1.550 2.325 3.100 3.875 4. 650
50 29.295 767 1.534 2.300 3.067 3.834 4,601

% 00 |. ol 1e7l 2| sosa| ses| 4ase| 15| “oes| 3%
10 V750 | L1501 | 2.251| 3.002| 3.752| 4.502 %) 005 005
20 742 1.484 | 2,226 2.968 | 3.711 | 4.453 20 .009 009
30 i34 | 1468 | 2:201| 2,935 | 3.669 | 4.403 2% o1a | 013
40 726 1.451 2,177 2,902 3.628 4.354 30 020 .019
50 .77 1.435 2.152 2.870 3.587 4.304

76 00 [ieeeenen.. . 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 17.680 .684 | - 1.368 2.053 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 1.336 2.003 2.671 3.339 4.006 {—

. 001 .

7700 | iesn... 659 | 13191 1.978| 2.638| 3.297 | 3.956 | 001 0.000
10| 5.860 651 [ 1 1.953 | 2.604 | 3.256 | 3.907 15 005 | 004
20| 11721 .643| 1.285| 1.928| 2571 | 3.214 | 3.856 20| ‘o8| 007
30 | 17.582 634 | 1.269| 1.903) 2538 3.172| 3.806 % 013 012 |
40| 23,442 626 | 1.252 | 1.878| 2.504 | 3.131| 3.757 01 os| o7
50 29.302 618 1.235 1.853 2.471 3.089 3.706

78 00 (.......... . 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 .b93 1.185 1.778 2.371 2. 964 3. 556
30 17,583 .84 1.169 1.753 2.338 2,922 3.506 780 79°
40 23. 444 .576 1.152 1.728 2.304 2. 880 3. 456
50 29.304 . 568 1.135 1.703 2,270 2.838 3. 406 -

79 00 |.i..... 659 | L1109 | 1.678 | 2287 | 2.797| 8.356 w| 0| %o
10| 5.8l 5511 1.102| 1.653| 2.204| 2.755| 3.305 15| Coot| oot
20| 11.723 542 | 1.085| 1.628| 2.170| 2.713| 3.25 20 007|006
30 17.584 .534 1.068 1.602 2.136 2.671 3.205 25 011 . 010
40| 23.445| .526| 1.052| 1.577| 2.103| 2.620| 3.155 30| ows| o
50 29. 306 .517 1.035 1.5562 2.070 2.587 3.104

80 00 |..cenenn... 509 1.018 1.527 2.036 2.545 3.054
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TaBLe 7.— Coordinates for projection of maps (scale gz¥sy)-
[From Smithsonian Geographical Tables.]
Meridio- Abscissas of developed parallel.
. nal dis- .
Lati- tances
tude of | from Ordmatei r?mfl l(};l:ve]oped
parallel.| even |5 longi-(10’longi-{15’longi-|20’ longi-(25’1ongi-|30’ longi- P
degree | tude. -| tude. | tude. | tude. | tude. tude.
parallels.
© ! | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
0 00 f.ccenn.... 5.764 | 11.529 | 17.293 | 23.058 |- 28.822 | 34.586 [ 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 34,352 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 r | Inch. | Tnch.
50| 57.254 5.764 | 11.527 | 17.201 | 23.054 | 28.818 | 34.582 5| 0.000| 0.000
10 . 000 .
1 00 68. 704 5.764 | 11.527 | . 17.291 | .23.054 [ 28.818 | 34,581 15 . 000 . 38‘{
2 . 000 .001
10| 11.451 5.763 | 11.526 | 17.289 | 23.052 | 28.816 |- 34.579 zg ~000 i 800«2
20 22.901 5.763 | .11.5256 [ 17.288 | 23.050 | 28.813 [ 34.576 30 .000 -003
30 34.352 5.762 | 11.524 | 17.287 | 23.049 | 28.811 } 34.573
40| 45.803 | 5.762 [ 11.524 | 17.285 | 23.047 | 28.809 | 34.571
50 57.254 5,761 | 11.623 | 17.284 | 23.045| 28.807 | 34.568
2 00 68. 704 5.761 | 11.522 | 17.283 | 23.044 | 28.805 | 34.565 90 o
3
10 11. 451 5.760 | 11.520 | 17.281 | 23.041| 28,801 ; 34.561
20 22.902 6.769 | 11.519 | 17.278 | 23.038 | 28.797 | 384.556
30 [ 34.358 5,769 | 11.517 | 17.276 | 28.035 | 28.794 | 34.652 5 0.000 | 0.000
40 | 45.804 | 5.758 | 11.516 | 17.274 | 23.032 | 28.790 | 34.548 10 001|001
50 [ 57.254 5.7567 | 11.514 | 17.272 | 23.029 | 28.786 | 34.543 15 . 001 .002
. p . 002 .
3 00 68.705 5,756 | 11.513 | 17.270 | 23.026 | 28.783 | 34.539 é?, X 804 K %% :
10 11.4561 5.756 | 11.511 | 17.267 | 23.022 | 28.778 | 34.533 30 - 005 <098
20| 22.902 6.7564 | 11.509 | 17.264 | 23.018 | 28.773 | 34.527
30 [ 34.353 5.763 | 11.507 | 17.260 | 23.014 | 28.767 | 34.520 ,
40 45. 804 5.762 | 11.506 | 17.257 | 23.010 | 28,762 | 34.514
50 57.255 5.751 | 11.503 | 17.264 | 23.006 | 28.757 | 34.508 o 50
4 00| 68.700 5.750 | 11.501 | 17.251 | 23.002 | 28.752 | 34.502
10 11.451 5.749 | 11498 | 17.247 | 22.996 | 28.746 | 34.495 5| 0.000| 0.000 -
20 | 22,908 | 5.748 | 11.496 | 17.243 | 22.991 | 28.739 | 34.487 10 ‘o0r | ool
30 | 34.35d4 | 5.746 | 11.493 | 17.240 | 22.986 | 28.733 | 34.479 5 003 | - [o003
40 | 45.805 | 5.745 | 11.490 | 17.236 | 22.981 | 28.726 | 34.471 2 005 | - 006
50 | 57.256'| 5.744 | 11.488 | 17.232 | 22.976 | 28.720 | 34.463 2 007 | C009
6 00| 68.708 5,743 | 11.485 | 17.228 | 22,970 | 28,713 | 34.456 3-0 - <013
10 11.452 5.—741 11.482 | 17.223 | 22.964 | 28.705 | 34.446
20 22.903 | 5.739 | 11.479 | 17.218 | 22.958 | 28.697 | 34.436
30 34.855 5,738 [ 11.476 | 17.213 | 22.951 | 28.689 | 34.427
40 45. 806 5.736 | 11472 [ 17.209 | 22.945 | 28.681 | 34.417 6° 7°
b 57.258 5.736 | 11.469 | 17.204 | 22.938 | 28.673 | 34.408
6 00| 68.710 | 5.733| 11.466| 17.199 | 22,932 | .28,665 | 34.308 5| 0.000! 0.000
10| 11452 5.731 | 11.462 | 17.193 | 22.924 | 28.656 | 34.387 }2 : %‘i 88§
20| 22,904 | 5.729 | 11.458 | 17.188 | 22.917 | 28.646 | 34.375 2 007 | 008
30 | 34.356 5.727 | 11.456 | 17.182 | 22.910 | 28.637 | 34.364 95 o1l 013
40| d5.808 | 5.726 | 11.451 | 17.177 | 22.902 | 28.628 | 34.353 30 016|018
50 57,260 5,724 | 11.447 | 17.171 | 22.894 | 28,618 | 34,342 .
7 00| 68.712 | 5.722| 11.443 | 17.165{ 22.887 | 28.609 { 34.330
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TaBLE 7.—Coordinates for projection of maps (scale z3}z5)—Continued.

[From Smithsonian Geographical Tableé.]

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

tude of | from

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.
© ' | Inches. | Inches. | Inches. | Inches.| Inches.| Inches.| Inches. | Longi-
7 00 68.712 5,722 | 11.443 | 17,165 | 22.887 | 28.609 | 34.330 | tude 70 g0

inter-

10 11.462 5.720 | 11.439 | 17.169 { 22.878 | 28.598 | 34.317 | val.

20 22, 905 65.717 | 11.435 | 17.152 | 22.869 | 28.587 | 84.304

.30 34.358 5.715 1 11.430 | 17.146 | 22.861 | 28.576 | 34.291

40 | . 45.810 |, 5.713 | 11.426 | 17.139 | 22.852 | 28.565 | 34.278 , Inch. | Inch.
0.

50| B7.262 | 5.711| 11422 | 17.132 | 22.843 | 28.554 | 34265 51 o060 | 0 Goi
. : 1 002 | .

8 00| 68.715| 5.700| 11417 | 17.126 | 22.834 | 28.543 | 34.952 L IR A W
: 008 ). 1009
C10| 10458 | 6706 | 1412 17119 22.895 | os.5s1| se2sr|  ao| el M
To0| 22.906| 5.704| 110407 | 17111 | 22.815 | 28.519 | .34.2%2 | s | o8| Cou

30| 34359| b5.701| 11,408 | 17.104 | 22.805 | 28.507 | 34.208
10| 45812 b5.699| 11,398 | 17.09 | 22.795| 28.494 | 34.193
50| 57.265| 5.606| 11,303 | 17.080 | 22.786 | 28.482 | 34.178
9 00| 68.718| 5.604| 10.388 | 17.082 | 22.776 | 28.470 | 34.163
le} o
10| 1n.454| 5.691| 11.382| 17.073 | 22.764 | 28.456 | 34.147 9 10
20| 22,907 5.688 | 11377 | 17.065 | 22.754 | 28.442 | 34130
80| 83.361| 508 11.871| 17.057) 22742 | 28428 | 34114 | 5| o 01| 0.00
40| 45814 b5les3| 11366 | 17.049 | 22.732 | 28.415 | 34.007 5| 000 o000
50| 57,268 | 5.680 | 11360 | 17,040 | 22.720.| 28,401 | 34,081 01 sl -
20| owo]| lon
10 00| 68722 b5.677| 10.355| 17.032| 22.710 | 28.387 | 34.064 B o o
10| 10.45¢| 5.674| 11.349 | 17.023 | 22.698 | 28.372 | 34.046 30| .028] .0%
20| 25909 | 5671 | 11343 | 17,014 | 22.685 | 28.357 | 34,028
30| 34.263| 5.668| 11.837 | 17.005 | 22.673 | 28.342 | 34.010
40| 45.817| b5.665| 11331 | 16,996 | 22.661 | 28.327 | 33,992
50| 57.272| b6.662| 11824 | 16,987 | 22.649 | 28.311 | 33.973
. 110 120
1 00| 68.726| 5.659 | 11.318| 16.978 | 22.687 | 25.296 | 83.955
10| 11.455| 5.65 | 11.312 | 16.968 | 22.624 | 28.280 | 33.935 s| o001l o.00
20| 22.910| b5.652| 11305 | 16.958 | 22.610 | 28.263 | 33.915 " gL | o.001
30| 34.365| b5.649| 11,298 | 16.948 | 22.507 | 28.246 | 33,89 u w3y 008
40| 45.820| b5.646| 11202 | 16,938 | 22.584 | 28.230 | 33.875 By (08
50| 57.275| 5.642| 11285 | 16,998 | 22.570 | 28.213 | 33.855 A A

12 00| 68.730| 5.639°| 11.278 | 16,918 | 22.557 | 28.196 | 33.835
10| 11.456 | 5.636 | 11.271| 16.907 | 22.542 | 28.178 | 33.814
30| 34367 5.628| 11257 | 16,885 |. 22,514 | 28.142 | 33,770
40 | 45.823 | b5.625| 11.250 | 16.874 | 22.499 | 28.124 | 33.749 130 140
50 | 57.270 | 5.621 | 11.242 | 16.864 | 22.485 | 28.106 | 33.727 i

13 00 68.735 5.618 | 11.235 | 16.853 [ 22.470 | 28.088 | 33.706

5| 0.001| 0.001
10| 11.457| 5.614| 11227 16.841 | 22.455 | 28.069 | 33.682 01 a0
20| 22013| 5.610| 1020 | 16829 | 22.439 | 28049 | 33659 | 15| 98| 009
80 | 34370 | 5600 | 11212 | 16818 | 22424 | 28030 | ss.e3p| 20| Qb -0I6
40 | o827 | 602 | 11204 | 16.806 | 22408 | 23000 | 33e1z| | 92| 08

50 57.284 5.598 | 11.196 | 16.794 | 22.392 | 27.991 | 33.589
14 00 68.740 | 5.594 | 11.188 | 16.783 | 22.377 | 27.971 | 33.565
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TasLe 7.— Coordinates for projection of maps (scale gyisy)—Continued.

[From Smithsonian Geographical Tables.]

61

Meridio- Abscissas of developed parallel,
L nal dis-
ati- tances
tnde of | from Ordinates ofl ldclzvelopccl A
parallel.| even |5 longi-{10’longi-{15'1ongi-{20’ longi-25’longi-[30 longi- puratiel.
degree tude. tude. tude. tude. tude. tude.
parallels.
© ¢ | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
14 00 68.740 5,604 | 11.188 | 16.783 | 22.377 | 27.971 | 33.565 | tude 140 150
. inter-
10 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 34,373 5,582 | 11.163 | 16.745 ] 22.327 | 27.909 | 33.490
40| 45.830 | 5.578 | 11.155 | 16.733/| 22.310 | 27.888 | 23.465 o | Inches. | Inches.
50 57.288 5.573 | 11.147 | 16.720 | 22.294 | 27.867 | 33.440 5 0.001 | "0.001
16 00| 68.746| 5.569 | 11.138 | 16.708 | 22.277 | 27.846 | 33.415 }g ;383 . j%
10 | 11.459 | 5.565 | 11.130 | 16.694 | 22.259 | 27.824 [ 33.389 %g ;g;?, ;3%
20| 22.917| 5.560 | 1L.121{ 16.681 | 22.241 | 27.802 | 33.362 30 035 | o038
30 34,376 5,666 | 11.112 | 16.667 | 22.228 | 27.779 | 83.335 .
40 45,834 5,551 | 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 68.752 5.542 | 11.085 | 16.628 | 22.170 | 27.713 | 33.255 o o
[ 16 17
10 11,460 5.538 1 11.076 | 16.613 | 22.151 | 27.689 | 33.227
20 22,919 5.533 | 11.066 | 16.599 | 22.132 ] 27.665| 33.198
30| 34879 | 65.528 | 11.057 | 16.585 | 22,113 | 27.642 | 33.170 51 o.000| 0.001
40 | 45.838 | 5.524 | 11.047 | 16.571  22.094 | 27.618 | 33.142 100 o004 | 005
50 | 57.298 | 6.519 | 11.038 | 16.556 | 22.075 | 27.594 [. 33.113 15 ool Con
17 00| 68.768 | 5.514 | 11.028 | 16.542 | 22.056 | 27.571 | 33.085 32 ;8%2 ;8’23
10 11. 461 5.509 | 11.018 | 16.527 | 22.036 | 27.546 | 33.065 80 <040 <042
20 22,921 5.504 | 11.008 | 16.512 | 22.016 | 27.521 | 33.025
30 34,382 5.499 | 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 57.304 5.489 | 10.978 | 16.467 | 21.956 | 27.445 | 32,934 g a0
1 19!
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 | 21.916 | 27.394 | 32.872 5| o0.001] 0.001
20| 22,924 | 5.473 | 10.947 | 16.420 | 21.894 | 27.367 | 32.840 10 005 | 005
30 | 34.38 | 5.468 | 10.936 | 16.404 | 21.872{ 27.341 | 32.809 15| ot loio
40 | 456.848 | 5.463 | 10.926 | 16.389 | 21.852 | 27.315 | 32.777 2 ‘020 | o2l
60 | 57.310 | 5.458 | 10.915 | 16.873 | 21.830 | 27.288 | 32.746 % 03] o3
19 00 68.771 5.452 | 10.905 | 16.357 | 21.809 | 27.262 | 32.714 80 <044 <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 1 21.765 | 27.206 | 32.647
30 34.390 5.436 | 10.871 | 16.307 | 21.742 | 27.178 | 32.614
40 45,853 5.430 | 10.860 [ 16.290 | 21.720 | 27.150 [ 32.580 200 210
50 57.316 5.424 | 10.849 [ 16.274 | 21.698 | 27.123 | 32.547
20 00| 68.779 | 5.419| 10.888 | 16.257 | 21.676 | 27.095 | 32.513 5| o.001| 0.001
. 1 . . 006
10 11.464 5.413 | 10.826 | 16.239 | 21.662 [ 27.065 | 82.478 lg 8(1)2 8?‘3’
20 22.929 5.407 | 10.814 | 16.222 | 21.629 | 27.036 | 32.443 20 .022 022
30 34. 394 5,401 | 10.803 | 16.204 |- 21.605 | 27.007 | 32.408 25 .034 035
40 46. 858 5.896 | 10.791 | 16.187 | 21.582 | 26.978 | 32.373 30 . 049 051
50 57.322 5.390 1 10.779 | 16.169 [ 21.558 | 26.948 | 32,338
21 00 68.787 5.384 | 10.768 | 16.151 | 21.535 | 26.919 | 32.308
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TaBLE 7.—Coordinates for p'rojecmbh of maps (scale g3isy)—Continued.

[From Smithsonian Geographical Tables.]

Meridio- Abscissas of developed parallel.
. nal dis-
t‘%g‘l(')f t?rr(a)(‘?reis Ordinatc:r%f. tlxi:veloped
parallel.] even |5 longi- |10’ longi-|15’ longi-|20’ longi- (25’ longi-|30’ longi- P .
. degree tude. |- tude. | tude. tude. [ tude. tude.
parallels. .
© /| Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
21 00 68,787 5.384 | 10.768 | 16.151 | 21.5356 | 26,919 | 32.303 .tntde 210 990
[ mter-
10| 11.466| 5.378 | 10.755 | 16.133 | 21.511 | 26.889 | 82.966 | val
20 22.932 5.372 | 10.743 | .16.115 | 21.486 | 26.858 | 32.230
30 | 34.397 | 5.366| 10.731 | 16.097 | 21.462 | 26.828 | 82.193
40 | . 45.863 | 5.359 | 10.719 | 16.078 | 21.438 | 26.797 | 32.156 ! | Inches. | Inches.
50 57.329 5.353 | 10.707 | 16.060 | 21.413 | 26.767 | 32.120 ]8 0. 38% 0. ggé
22 00 68.795| 5.347 | 10.694 | 16.042 | 21.389 | 26.736 | 32.083 15 o013 | 013
20 L0221 .023
10| 11467 | 5341 10.682 | 16.022 | 21.363 | 26.704 | 82.045 gg . ggf{ . 3§g
20| 22,934 | 5,334 | 10.669 | 16.003 | 21.338 | 26.672 | 32.006 - :
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 | 57.336 | 5.315| 10.631 | 15.946 | 21.261 | 26.577 | 31.892
23 00| 68.803 1 5,309 | 10.618 | 15.927 | 21.236 | 26.545 | 31.853
230 240
10 11. 469 5.302 | 10.604 | 15.907 | 21.209 | 26.511 | 31.813
20 22.937 | 5.296 | 10.591 | 15.887 | 21.182 | 26.478 | 381.774 51 0.000| 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 |* 81.694 15 “014 01
50 | 57.343 | 5.276 | 10.551 | 15.827 | 21.102 | 26.378 | 31.654 20 02¢ | 025
24 00| 68.812] 5.269| 10.538 | 15.807 | 21.076 | 26.345 | 31.614 §8 ;832 ;8;3
10 11.470 | 5.263 | 10.526 | 15. 780 | 21.053 | 26.315 | 31577
20| 22,940 | 5.256 | 10.512 | 15.767 | 21.023 | 26.279 | 31.535
30| 34.410 | 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 | 31.450
50 | 57.350 | 5.235 | 10.469 | 15.704 | 20.938 | 26.173 | 381.408
i (o] e
25 00| 68.821 ] 5.227| 10.455 | 15.682 | 20.910 | 26.137 | 31.365 » 2%
10| 11.472 | 5.220| 10.441 | 15.661 | 20.881 | 26.101 | 31.322 12 0: 88(25 Ozggg
20 | 22.943 | 5.213| 10.426 | 15.639 | 20.852 | 26.065 [ 31.279 15 04| 015
30 34.415 5.206 | 10.412 | 15.618 | 20.824 | 26.029 | 31.235" 20 026 T026
40| 45.886 ° 5.199 | 10.897 | 15.596 | 20.795 | 25.993 | 31.192 2% 040 1 041
50 | 57.358 | 5.191 | 10.383 | 15.575 | 20.766 | 25.958 | 31.149 30 058 | 089
26 00| 68.830! 5.184 | 10.369 | 15.553 | 20.737 | 25.922 | 31.106
10| 11.4731 5.177|.10.354 | 15.531 | 20.708 | 25.884 | 31.061
20 22,946 | 5.169 10.339 | 15.508 | 20.678 | 25.847 | 31.017
30 | 384.419 ; 5162 | 10.324 | 15.486 | 20.648 | 25.810 | 30.972 - s
40| 45.802 ' 5.154 | 10.309 | 15.463 | 20.618 | 25.772 | 30.927 27 28
50 57,365 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 | 5.132 | 10.264 | 15.396 { 20.528 | 25.659 | 30.791] 20 20271 028
20 | 22.950 | 5.124 | 10.248 | 15.373 | 20.497 | 25.621 | 30.74b % 20421 043
30 | 34.424 | 5116 | 10.233 | 15.349 | 20.466 | 25.582 | 30.699 30 -061 1 .063
40 | 45.899 | 5.109 [ 10.218 | 15.326 | 20.435 | 25.544 | 30.663
60 57.874 5,101 | 10.202 | 15.803 | 20.404 | 25.505 | 30.607
28 00| 68.849 . 5,003 | 10.187 | 15.280 | 20.374 | 25.467 | 30.560
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Tasue 7.—Coordinales for projection of maps (scale g3455)—Continued.

[From Smithsonian Geographical Tables.]

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

tude of [ from

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.
o Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
28 00| 68.849| 65.093| 10.187 [ 15.280 | 20.374 | 25.467 | 30.560 | tude ogo | 290

inter-
10 11. 476 5.085 | 10.171 p 15.266 | 20.342 | 25.427 | 30.513 | val
2 | 22.953 5.077 | 10.1556 [ 15.232 | 20.310 | 25.387 | 30.465

30| 34.430 | 5.069 | 10.139 | 15.208 | 20.278 | 25.347 | 80.417
40 | 45.906 | 5.061 | 10,123 | 15.185 | 20.246 | 25.308 | 30:369 | | Fuehes. | Inches.
0.002

50| 57.383 | 5.064 | 10,107 | 15.161 | 20.214 | 25.268 | 30.821 5 0.002
29 00| 68.850| 5.046| 10.091 | 15.137 | 20.182 | 25.228 | 30.274 AR
10 11.478| 5.087| 10.0%5| 15.112 | 20.150 | 25.187 | 30.224 N sy 0
20| 22,957 | b5.020| 10,058 | 15.087 | 20.117 | 25.146 | 30.175 s0| Coeal o6a
30| 34435| 5.021| 10,042 | 15.063 | 20.084 | 25.105 | 30.126
40| 45.913| 6.013| 10.025| 15.038 | 20.051 | 25.064 | 30.076
50 | 57.391| 5.004 | 10.000 | .15.013 | 20.018) 25.022| 30.027
30 00| 68.870| 4.996| 9.993 | 14,982 | 10.985 | 24.981| 29.978 [ |— —=|—
200 . 310
10| 114800 d.988| 9.976| 14.963 | 19.951 | 24.939 | 29.927 30 8
20| 22960 | 4.979| 9,959 | 14.938 | 19,917 | 24.806 | 29.876
30 [+ 54440 | 4,971 | 9.942| 14,912 | 19,853 | 24.854 | 29.895 51 0002 0.00
40| 45020 | 49621 99951 14.887 | 19.849 | 24,8121 29.774 N g0z 0.002
50| 57.400 | 4,954 | 9.008 | 14.862 | 19.815| 24.760 | 29.728 1 P
31 00| 68.880 | 4.945| 9.891| 14.836 | 10.782 | 24.727 | 29.672 2 -y -0
10| 11482 | 4.937| 9.873| 14.810 | 19.747 | 24.683 | 29.620 80f .065| .067
20| 22,964 | 4.928| 0.856| 14.784 | 19.712 | 24.640 | 29.568
30| 34446 | 4.919| 9838 14.758 | 19.677 | 24.59 | 29.515
40| 45.027| 4910 0821 14731 | 19,642 | 24,552 | 29.463
50| 57.400 | 4.902| 9.804 | 14.705 | 19,607 | 24.500 | 29.411
. 16)O {«}
32 00| 68.891| 4.893 | 9.786| 14.679 | 19.572 | 24.465 | 29.358 8 8
10| 11484 | 4.88¢| 9.768| 1d.652 | 19.536 | 24.420 | 20.305 | .
20| 22967 | 487 | 9.750 | 14.625 | 19.500 24.876 | 29251 5| 02021 0.002
30| 34451 | 4.866| 0.732.| 14.598 | 19.465 | 24.331 | 29.197 0y coor) 008
40| 45934 | 4:857 [ 9.714'| 14572 | 19.429 | 24.98 | 29.143 Boar -a
50 | 57.418 | 4.848 | 9,696 | 14.545 | 19.393 | 24,241 | 29.089 . -08L
21 l047| o048
33 007 68.902| 4.839 | 9.679 | 14.518 | 10.857 | 24.196 | 29.03 [ 0| 068 .0G9

10 11.485 4.830 9.660 | 14.490 | 19.820 | 24.150 | 28.980
20 22,971 4.821 9.642 | 14,462 | 19.283 | 24.104 | 28.925

30 34,456 4.812 9.623 | 14.435 | 10.246 | 24.058 | 28.870
40 | © 45.942 4.802 9.605 | 14.407 | 19.210 | 24.012 | 28.814 340 350
50 57.427 4.793 9.586 | 14.879 | 19.173 | 23.966 | 28.759

34 00 68.913 4.784 9.568 | 14.352 | 19.136 | 23.920 | 28.704

10| 11.487 | 4.774| 9.549| 14.323 | 10.008 | 23.872 | 28.647 WX e
20| 22.975| 4.765| 9.530 | 14.205| 10.060 | 23.825 | 28.590 A Y -l
30| 34462 | 4.785| 9.511 | 14.267 | 19.022 | 23.778 | 28.533 S B 1S
40| 45.049 | 4.746| 9.492 | 14.238 | 18.984 | 23,730 | -28.476 Bl o
50| 57.487 | 4.787 | 0.473 | 14,210 | 18.946 | 23.683 | 28.420 00|

35 00 68.924 4.727 9.464 | 14.181 | 18.908 | 23.636 | 28.363
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TABLE 7.—Coordinqtes Jor projection of maps (scale z3izy)—Continued.
[From Smithsonian Geographical Tables.]
4Meridio- Abscissas of developed parallel.
. nal dis-
t&a&; l(',f tfar%fﬁs Ordinates of developed
parallel.| even |5 longi-[10’longi-{15/1ongi-[20’ longi-[25’ longi-{30’ longi- parallel.
degree | tude. tude. tude. tude. tude. tude,
parallels.
o Inches. | Inches. |- Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
35 00 68,924 4.727 9.454 | 14.181 | 18.908 | 23.636 | 28.363 | tude 350 360
- inter-
10 11.489 4.717 9.436 | 14,152 | 18.870 | 23.587 | 28.305 | val.
20 22,978 4,708 9.4156 | 14,123 | 18.831 | 23.539 | 28,246
30 34.468 44 232 g ggg 14. % lg. ;gg 23.490 23 188
40 45. 957 . 14. 18. 23.442 [ 28.130 ’
50| b57.446| 4.679| 9.357| 14.036 | 18.714 | 23.303 | 28.072 5 | Tches, | Tnches.
. . 008
36 00| 68.935| 4.669| 9.338 | 14.007 | 18.676 | 23.345 | 28.014 %g : 8‘1)2 .823
. 2 031 | .032
10| 11491 | 4.659 | 9.318 | 13.977 | 18.636 | 23.295 | 27.954 22 ; 839 ,8?,0
20 | 22,983 [ 4.649( 9.298 | 13.947 | 18.596 | 23.2d5 | 27.894 30 oLl Lo72
30 34,474 4,639 9.278 | 13.917 | 18.556 | 23.195 | 27.835
40 [ 45.965 4.629 9.258 | 13.887 | 18.617 | 23.146 | 27.775
50 57.457 4,619 9.238 | 13.858 | 18.477 | 23.096 | 27.715
37 00 68. 948 4. 609 9.219 | 13.828 | 18.437 23.0467 27.656 370 a5
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 | 22,894 | 27.472 5 0.002 | 0.002
40 45,973 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 | 27.350 15 . 018 .018
2 .032 .033
38 00 68. 959 4.548 9.096 | 13.645 | 18.193 | 22.741 | 27.289 zg . 020 051
30 .073 .073
10 11.495 4.538 9.076 | 13.613 | 18.151 { 22.689 |} 27.227
20 22.99%0 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 | 13.520 | 18.026 | 22.533 | 27.039 |.
50 57.475 4.496 8.992 | 13.488 | 17.984 | 22.481 | 26.977 390 400
39 00 68.970 4.486 8.971 | 13.467 | 17.943 | 22.429 | 26.914 )
10| 11497 | 4.475| 8.950 | 13.425| 17.900 | 22.375 | 26.851 51 0.002| 0.002
20| 22.994 | 4.464 | 8.920 | 13.393 | 17.858 | 22.322 | 26.787 10 008 | 008
30| 84.491| 4.454| 8.908 | 13.361 | 17.815 | 22.269 | 26.723 5 ‘018 | L019
40| 45.988 | 4.443 | 8.886 | 13.330 | 17.773 | 22.216 | 26.659 20 033 | .03
50 | 57.485 | 4.433 | 8.865 | 13.298 | 17.730 | 22.163 | 26.595 25 ‘51| Los2
30 .074 .074
40 00 68. 982 4.422 8.844 | 13.266 | 17.688 | 22.110 | 26.532
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 | 13.185 | 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 51 0.002!| 0.002
- 10 . 008 . 008
10| 11.501 | 4.346 | 8.691 | 13.037 | 17.383 | 21.728 | 26.074 15 o190 Lo19
20| 923.002 | 4.335 | 8.669 | 13.004 | 17.338 | 2L.673 | 26.007 20 033 033
30| 84.503 | 4.824 | 8.647 | 12.971 [ 17.204 | 21.618 | 25.941 25 052 | 052
40 | 46.004 | 4.312| S.625| 12.937 | 17.250 | 21.562 | 25.875 30 075 .07
50 57.506 4.301 8.603 | 12.904 | 17.205 | 21.507 | 25.808
42 00 69. 007 4.290 8.681 { 12.871| 17.161 | 21.451 ; 25.742
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TasLe 7.—Coordinates for projection of maps (scule 53izy)—Continued.

[From Smithsonian Geographical Tubles.)

Meridio- Abscissas of developed parallel.
nal dis-
u]fc%lof t?“l%fﬁs Ordinates of developed
parallel.| oven |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- '
42 00 69. 007 4.290 8.581 | 12.871 | 17.161 | 21.451 | 25.742 | tude o 20
. L inter- | 42 43
10 11. 503 4.279 8.558 | 12.837 | 17.116 | -21.395 | 25.674 | Vval.
20 23.006 4,268 8.535 | 12.803 | 17.071 [ 21.338 | 25.606
.30 34,510 4,256 8.513 | 12.769 | 17.0256 | 21.282 | 25.538
40 | " 46.013 4.245 8.490 | 12,735 | 16.980 | 21.225 | 25.470 ! | Inches. | Inches.
50 §7.516 4.234 8.467 | 12.701 | 16.935 | 21.169 [ 25.402 5 0.002 | 0.002
10 . 008 . 008
43 00 69.019 4.222 8.445 | 12,667 | 16.890 |- 21.112 | 25,834 15 019 .019
—_— . 20 . 033 .033
10| 11505 | 4.211| 8.422 | 12.633 | 16.844 | 21.054 | 25.265 %) .02 062
20 | 23.010 | 4.199 | 8.399 | 12.598 | 16.798 | 20.997 | 25.196 80 075 ¢ .07
30 34. 515 4.188 8.376 | 12.564 | 16.7561 | 20.939 { 25.127
45 46. 020 4.176 8.353 1 12.529 | 16.705 | 20,882 25,058
50 57.525 4.165 8.330 | 12.494 | 16.659 | 20.824 | 24.989
cdd 00 69. 030 4.153 8.807 | 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 c
30 34,522 4.118 8.230 { 12.354 | 16.473 | 20.591 | 24.709 5 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 4,095 8,189 | 12.284 | 16.379 | 20.473 | 24.568 15 .019 .019
. 20 .034 .034
45 00 69. 043 4.083 8.166 | 12.249 | 16.332 | 20.415 | 24.498 | © 25 . 052 . 053
—_— 30 .075 .076
10 11. 6509 4,071 8.142 | 12.213 | 16.284 | 20.355 | 24.426
20 23.018 4.069 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 | 24.139 460 0
46 00 69. 055 4.011 8.023 | 12.034 | 16.045 | 20.056 | 24.068
10 11.511 3.999 7.998 | 11.997 | 15.997 | 19.996 | 23.995 5 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 (. 11.888 | 15.851 | 19.813 | 23.776 20 034 . 03¢
50 57.5567 3. 951 7.901 [ 11.852 | 15.802 { 19.753 | 23.703 25 . 063 . 052
30 .076 075
47 00 69.068 3.938 7.877 ' 11.815 | 15.754 | 19.692 | 23.630
10 11.518 3.926 7.852 | 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 3.889 7.778 | 11.667 | 15.556 | 19.445 [ 23.334 480 49°
50 57.567 3.877 7.753 | 11.630 | 15.507 { 19.383 | 23.260
48 00 69. 080 3.864 7.729 | 11.593 | 15.457 | 19.322 | 23.186 5 0.002 | 0.002
' 10 .008 | 008
10 11,516 3.852 7.704 [ 11.555 | 15.407 [ 19.259 [ 23.111 15 .019 .019
20 23.031 3.839 7.679 | 11.518 | 15.357 | 19.196 | 23,035 20 .033 .033
30 34. 546 3.827 7.653 | 11.480 | 15.307 | 19.134 | 22.960 28 . 052 . 052
40 46.062 3.814 7.628 | 11.442 [ 16.257 | 19.071 | 22.885 30 .075 .075
50 | °57.577 3.802 7.603 | 11.405 | 15.206 | 19.008 | 22.810
49 00 69. 093 3.789 7.57 11.867 | 15.156 | 18.945 [ 22.734 >

Bull. 234—04—5
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TaBLE 7.—Coordinates for projection of maps (scalé g5igzs)—Continued.

[From Smithsonian Geographical Tables.]

Meridio- : Abscissas of developed parallel.

nal dis-

Lati- | tances .
tude of | from .

parallel.| even |5 longi-|10’longi-|15"longi-|20’ longi-|25 longi-[30’ longi-

degree | tude. tude. tude. tude. tude. tude. |

.| parallels.

Ordinates of develope
parallel. -

© ' | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. Longi-

49 00 [+ 69.093 3.789 7.578 | 11.367 | 15.156 | 18.945 | 22.734 ‘tutde 490 500
— . - ) inter-

' 10 11.517 3.776 7.653 | 11.829 | 15.105 | 18.882 | -22.668 | val.

20 23.035 3.764 7.527 | 11.291 | 15.004 | 18.818 | 22.581

-30 34. 552 3.751 7.502 | 11.253 | 15,003 | 18.754 | 22.506

40| 46.070 1 3.738 | 7.476 | 11.214 | 14.952 | 18.600 | 22.429 ' | Inches. | Inches.
50 | 57.587 | 8.725| 7.451 | 11.176 | 14.901 | 18.627 | 22.352 5| 0.002 | 0.002
. 0] .008| .008
50 00| 69.105| 8.713| 7.425| 11.138 | 14.850 | 18.563 | 22.276 51 ol o19
: 201 .033| .033
10| 11520 | 3.700°] 7.399 | 11.099 | 14.799 | 18.499 | 22.198 %5 | .052| .02
20| 23.039 | 3.687.| 7.374| 11.060 | 14.747 | 18.434 | 22.121 0 o | o7
30 | 34.558 | 8.674 | 7.348 | 11.021 | 14.695 | 18.369 | 22.043
10| 46,078 | 3.661| 7.322( 10.983 | 14.644 | 18.305 | 21.9651
5 | 57.598 | 3.648 { 7.296 | 10.944-| 14.592 | 18.240 | 21.888
51 00| 69.117| 3.635| 7.270| 10.905 | 14.540 | 18.176 | 21.811
: 510 520
10| 11521 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 | $.596 | 7.191 | 10.787 | 14.383 | 17.979 | 21.574 5| o0.002| 0.002
40 | 46.086-| 3.583 | 7.165| 10.748 | 14.330 | 17.913 | 21.496 10| oo8! .008
50 | 57.607 | 3.570 | 7.139 | 10.709 | 14.278 | 17.848 | 21.417 15| o9l o1s
. 20| .033| .033
50 00| 69.128 | 8.556 | '7.113 | 10.669 | 14.226 | 17.782 | 21.338 2 051 | .051

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 | 21.099
40 46. 094 3.503 7.006 |. 10.510 | 14.013 | 17.516 | 21.019
50 57.617 3.490 6.980 | 10.470 | 13.960 | 17.450 | 20.939

) 53° 540
53 00| 69.140 ) 3.477 | 6.953 | 10.430 | 13.906 | 17.383 | 20.860
10| - 11.525 | 3.463 | 6.926 | 10.389 | 13.852 | 17.316 | 20.779 5| o002 0.002
20 | 23.051| 3.450 | 6.899 | 10.349 | 13.798 | 17.248 | 20.698 10| o8| .o008
30 | 34.576 | 3.436 | 6.872 | 10.300 | 13.745 | 17.181 ! 20.617 |- Jo18] 018
40 | 46.102 | 3.423 | 6.845| 10.268 | 13.601 | 17.114 | 20.536 20 032 | 032
50 | 57.627 | 3.409 | 6.818 | 10.228 | 13.637 | 17.046 | 20.455 21 050 | .050
Lo 073|072
54 00| 69.152| 3.396] 6.791| 10.187 | 13.583 | 16.979 | 20.374 30 s !
10| 11527 | 3.882| 6.764 | 10.146 | 13.528 | 16.910 [ 20.292
20 | 23:055 | 3.368 | . 6.737 | 10.105 | 13.474 | 16.842 | 20.210
30 | 34.582 | 3.355|.° 6.709 | 10.064 | 13.419 | 16.774 | .20.128
40 [ '46:100 | 3.341) 6.682 | 10.023 | 13.364 | 16.706 | 20.047 : 55° 560
50 | 57.636 | 8.327| 6.655| 9.982| 13.310 | 16.637 | 19.964 |
55 00| 69.164 | 3.814| 6.628| 9.941| 13.255 | 16.569 | 19.883 51 0.002] 0.002
10| 11.529 | 3.300 | 6.600 | '9.900 | 13.200 | 16.500 | 19.800 }2 ;8?2 : 3?%
20 | 23.059 | 3.286 | 6.572 | 9.859 | 13.145| 16.431 | 19.717 0| ‘os2| o3
30 | 34.588 | 3.272| 6.545°| 0.817 | 13.089 | 16.362 | 19.634 2| o049 | o049
40| 46.117 | 3.258 | 6.617| 9.776 | 13.034 | 16.293 | 19.551 0| ol 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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67

Meridio- Abscissas of developed parallel.
I nal dis- - .
ati- tances 5
tnde of | from R . Ordmnt;i r(:lfngizvelopcd
paralltel.| even |5 longi-|10’longi-|15’longi-20’ longi-|25’ longi-{30’ longi- :
| degree tude. tude. tude. tude. tude. tude.
parallels.
© 7\ Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Tnches. | Longi- .
56 00 69.176 | 3.231 | 6.462 | 9.693 | 12.924 [ 16.155 | 19.385 ,tutdc 560 570 °
inter-
10 11,531 | 3.217 | 6.43¢ | 9.651 | 12.868 [ 16.085 | 19.301 | V&l
20 { 23.063 | 3.203| 6.406( 9.609 | 12.812 | 16.015 | 19.217
30 | 34.5947] 3.189) 6.378| 9.567 | 12.756 | 15.945| 19.134
40 46.126 | 3.175| 6.350 | 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 1(5) 0. 83% 0. 88§
57 00 | 69.188 | 3.147| 6.204| 9.441| 12.588 | 15.735 | 18.882( 15 018 | o017
20 1031 [ .031
10 | 11533 | 3.133| 6.266] 9.398| 12.531 | 15.664 | 18.797 254 .09 . 343
20 | 23.066 | 3.119| 6.237 | 9.356 | 12.475 | 15.504 | 18.712 80| .070 | .069 -
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 | 11535 | 3.048| 6.096| 9.143 | 12,191 | 15.239 | 18.287 .
20 { 23.070 | 3.03¢! 6.067| 9.101, 12.134 | 15.168 ; 18.201 A
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 1008 | .007
B0 | 57.675| 2.991| 5.981| 8.972| 11.962 | 14.953 | 17.944 15 017 | .017
: . : 20 .030 | .030
.59 00 | 69.210 [ 2.976| 5.953 [ 8.929 | 11.905 | 14.882 | 17.858 25 047 | 046
: 30 .068 | .067
10 | 11537 | 2,962 | 5.924 | 8.885 | 11.847 | 14.809 | 17.771
20 | 23.074 | 2.947| 5.895| 8.842 | 11.790 | 14.737 | 17.684
30 | 84.610 | 2.933| 5.86| 8.799| 11.732| 14.665 | 17.597
40 | 46.247 | 2,918 | 5.837 | 8.755 | 11.674 | 14.592 [ 17.510
50 | 57.684 | 2.904| 5.808! 8712 | 11.616 | 14.520 | 17.424 -
] 310
60 00 | 69.221| 2.890| 5.779| 8.669 | 11.558 | 14.448 | 17.3%7 60 61
10 11. 539 2.876 5. 750 8.625 | 11.500 | 14.876 | 17.249 5 0.002.] 0.002
20 | 23.077 | 2.860| 5.721 | 8.581 | 11.441 | 14.302 | 17.162 w!| 007! 007
30 | 34.616 | 2.846( 5.691 | 8537 | 11.383 | 14.229 | 17.074 5l 06! o6
40 | 46,154 | 2.831| 5.662 | 8.493 | 11.324 | 14.156 | 16.987 20 020 | 029
50 | 57.693 ! 2.816| 5.633| 8.450 | 11.266 | 14.083 | 16.899 2 ‘045 | 04p
61 00 | 60.232| 2.502| 5.604| s.406| 11.208 | 14000 16811 | 0 08 064
10 | 11540 | 2787 | 5.574| 8361 | 11.148 | 13.936 | 16.723
20 | 23.081| 2.772| 5.545| 8.317 ! 11.090 | 13.862 | 16.634
30 | 34.621| -2.758 | 5.115| 8.273 | 11.030 | 13.788 | 16.546
40 | 46162 | 2.743| 5.486 | 8.229| 10.972 | 13.715 | 16.457 620 630
50 [ 57.702 | 2.728 [ 65.456 | 8.184 | 10.912 | 13.641 | 16.369 :
62 00 | 69.242| 2713 | 5.427| 8.140 | 10.854 | 13.567 | 16.280 5 0"883 0. 802
0 | 12| 2009 5307| 09| 10700 18408 | 16201 | 101 L -7
20 | 23.084 | 2.684 | 5.867{ 8.051 | 10.734 | 13.418 | 16.102 20 ‘028 | Coo7
30 | 34.626| 2.669| ©5.837| -8.006| 10.675 | 13.344 | 16.012 2% 044 | 043
40 | 46.168 | 2.654 | 6.308| 7.961| 10.615 | 13.269 | 15.928 30 ‘063 | .o6L
50 | 57.710| 2,639 | 5.278| 7.917 | 10.556 | 13.195 | 15.833
63 00 | 69.253 | 2624 5.248| 7.872| 10.496 | 13.120 | 15.744




68

GEOGRAPHIC TABLES AND FORMULAS..

[BULL. 234,

TaBLe 7.—Coordinates for projection of maps (scale w53%v)—Continued.

[From Smithsonian Geographical Tables.]

Meridio-

Abscissas of developed parallel.
. nal dis-
tgg‘gl&f ’ tg%(;is ) Ordinates of d?veloped‘
parallel:| even |5 longi- [10’longi-({15’longi-|20’ longi-|25’1ongi-|30’longi- parallel.
degree | tude. tude. tude. tude. tude. tude.
parallels.
© /| Inghes. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
63 00 69. 253 2.624 5.248 7.872 | 10.496 | 13.120 | 15.744.| tude 630 640
inter-
i 11,544 2.609.| 5.218 7.827 | 10.436 | 13.045 | 15.654 | val.
20 23.087 2.5%4 5.188 7.782 | 10.376 | 12.970 | 15.564
30 34.631 2.579 5.158 7.937 ) 10.316 | 12.895 | 15.473
40 46.175 2.564 5.128 7.692 | 10.256 | 12.820 ! 15.383 + | Inches. | Inches.
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 2.534 5.068 7.602 | 10.136 | 12.670 | 15.203 15 ,815 ,013
20 .027 . 026
10 11.545 2.519 5.037 7.556 | 10.075 | 12.594 | 15.112 25 .043 ,04£
.20 23. 091 2.504 5.007 7.511 | 10.014 | 12.518 | 15.022 30 061 . 060
30 34,636 2.488 4.977 7.465 9.954 | 12.442 ! 14.930
40 46.182 2.473 4,947 7.420 9.893 | 12.367 | 14.840
50 57.727 2.458 4.916 7.374 9.832 | 12.291 | 14.749
65 00 69. 272 2.443 4.886 7.329 9.772 | 12.215 | 14.658 . o
65 66
10 11. 547 2.428 4.855 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 1006 006
50 57.735 2. 366 4,733 |; 7.100 9.466 | 11.833 | 14.199 15 014 014
. . 02!
66 00 69. 282 2.351 4.702 7.054 9.405 | 11.756 | 14.107 %g 828 833
. g . 30 .058 . 056
10 11.548 2.336 4,672 7.007 9.843 | 11.679 | 14.015
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 6.730 8,973 | 11.217 | 13.460 5 0.001 | 0.001
20 23.100 2.228 4.455 6.683 8.911 [ 11.139 | 13.366 10 006 006
30 34. 650 2.212 4,424 6.637 8.849 | 1i.061 | 13,273 15 014 013
40 46.2001 2,197 4.393 6.590 8.787 | 10.984 | 13.130 20 - .02 023
50 57,750 2.181 4.362 6.543 8.724 | 10.906 | 13.087 25 .038 . 036
. . 30 . 054 . 053
68 00 69. 300 2.166 4,331 6. 497 8.662 1 10.828 ) 12.994
10 11. 6552 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 2.088 4.175 6.263 8.850 | 10.438 | 12.525
69 00 69. 309 2.072 4,144 6.216 8.288 ©10.360 | 12.481 5 0.001 | 0.001
10 11,553 2. 056 4.112 6.169 8.225 | 10.28L | 12.337 }g 8‘1’2 : 8?3
20 23.106 2.040 4.081 6.121 8.162 | 10.202 | 12.242 20 1022 1022
30 34. 659 2.025 4.049 6.074 8.099 | 10.124 | 12.148 25 035 034
40 46.212 2. 009 4.018 6. 027 8.036 | 10.045 |, 12.0564 30 . 051 049
.50 57.764 1.993 3. 986 5.980 7.973 9.966 | 11.959
70 ' 00 69.317 1.977 3.955 5.932 7.910 9.888 | 11.865
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TasLe 7.—Coordinates for projection of maps (stale g347y)—Continued.

[From Smithsonian Geographical Tables.]

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

tude of from

Ordinates of developed

parallel.| even |8 longi-[10/longi-{15/1ongi-[20’ longi-{25' longi-|30 longi- parallel.
degree- | tude. tude. tude. tude. tude. tude.
parallels.
o 7 Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Juches. | Longi
70 00 69.317 1.977 3.9565 5.932 7.910 9.888 | 11.865 [ tude o o
inter- 0 e
10 11. 554 1.962 |, 3.923 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 r | Inches. | Inches.
50 57.772 1.898 ,  3.796 5.695 7.593 9.491 | 11.389 5 0.001 | 0.001L
10 . 005 . 005
71 00 $9: 326 1.882 3.765 5. 647 7.530 9.412 | 11.2%4 15 .012 .012
- . 20 022 021
10| 11.556 | 1.866| 8.733 | 5.600| 7.466 | 9.333 | 11.199 25 2034 1. 032
20 28.111) 1.80| 8.701| 5.552) 7.402| 9.253 | 11.108 30 040 ] .047

30 34,667 | 1.835 3. 669 5,504 7.338 9.173 | 11.008
40 46,222 1.819 3.637 9. 456 7.275 9.094 | 10.912
50 57.778 1.803 3. 605 5.408 7.211 9.014 | 10.816

69.334 1.787 8.574 5.360 7.147 8.934 [ 10.721

~
o
=
(=]

10 11. 557 L1771 3.542 5.812 7.083 8.864 | 10.625
20 23.114 1.766 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 } 0.001

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 .01l 011

- . 20 .020 .019

73 00 69, 341 1.691 3.381 5.072 6.762 8.453 | 10.144 25| . .03L .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 9.863
40 46, 232 1. 626 3.252 4.878 6. 504 8.131 9.757
50 57.790 1.610 3.220 4.830 6.440 8.050 9.660

| 740 750
74 00| 69.348| 1.594| 3.188| 4.782| 6.376| 7.970 | 9.563
10| 11559 | 1.578 | 3.155| 4.733| 6.811| 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
80 | 84.677 | 1.545| 3.091| 4636 | 681 | 7.727 | 9272 15 2010 | .009
40 | 46.236 | 1.520| 3.058| 4.587 | 6.116| 7.645| 9.175 20 018 | .017
50 | 57.796 | 1.513 | 3.026 | 4.539 | 6.052| 7.565| 9.077 2% 2028 | .02
B! 30 040 038
75 00| 69.355 | 1.497 | 2.993 | 4.490 | 5.987| 7.484( 8.950
10| 11.560 | 1.480 | 2.961 | 4.441 | 5922 | 7.402| 8.882
20| 23.120 | 1.464 | 2.928| 4.302| 6.85 7.321 | 8.7%6
30| 84.681 | 1.448| 2.896| 4.344 | 5792 | 7.240 | 8.687 :
40 | 46.241| 1.432 | 2.863 | 4.295| 5.726| 7.158| 8.590 760 770
50| 57.80L| 1.415| 2.83L( 4.246| 5.661| 7.077| 8.492
76- 00| 69.361| 1.399 | 2798 | 4.197| 5.59 | 6.995 | 8.394 5| o.001| 0.001
R 10 004 | .004
10| 1L.561| 1.383] 2.765| 4.148( 5530 | 6.913| 8.206 15 1009 | .008
20| 23122 | 1.366| 2733 | 4.099.| 5.465| 6.832| 8.198 20 20161 .06
30| 84.683) 1.850 | 2.700| 4.050 | 5.400| 6.750 | 8.099 25 025 | L0238
40| 46.244 | 1.334| 2:667( 4.00L| 5.384| 6.668| 8.002 30 036 | .03

50| 57.806| 1.317| 2.63¢| 3.952| 5.269] 6.586 | 7,903
77 00| 69.867 | 1.801| 2.602| '3.908 | 5.204| 6.505| 7.805
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GEOGRAPHIC TABLES AND FORMULAS.

[From Smithsonian Geographical Tables.]

[BULL. 234

Meridio- Abscissas of developed parallel.
X nal dis-
té‘étenéf t?r?ﬁf;s . Ordinates of developed
parallel.{ even |5'longi- |10’ longi-{15 longi-(20’ longi-|25’ longi-|30’ longi- parallel.
degree | tude. tude. tade. [ tude. tude. tude.
parallels.
. Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-

77 00| 69.367 | - 1.301 | 2.602 | 3.903 | 5.204 | 6.505 | 7.805 | tude oG 750
[ . X inter- ” !
10| 11.562 | 1.284 | 2.569 | 3.854| 5.138| 6.423| 7.707 [ val
20| 23.124 | 1.268 1 2.536| 3.8041 5.072| 6.3411 7.609
30| 84.686 | 1.252| 2.503| 3.755| 5.006| 6.258| 7.510 , . !
40| 46.248 | "1.235| 2.470°| 3.706 | 4.941 | 6.176 | '7.411 _ | Inches. | Inches.
50 57.810 | 1.219 | 2.438( -3.656 | 4.875( 6.094 | 7.813 5 0.001 0.001

B e

78 00| 69.373| 1.202| 2.405| 3.607 | 4.810| 6.012| 7.214 . .

! I ! ‘ 20| 015|014
10| 11563 | .1.186 | 2.372| 3.58| 4.744| 5.930| 7.115 33 ~8§§ ~3§%
20| 28.126| 1.169 | 2.339| 3.5087 4.678 | 5.847 | 7.016 : e
30| 34.689 | 1.153| 2.306 | 3.459 | 4.612| b5.765| 6.918
40 | 46.252 | 1.136 |- 2.278 | 3.410| 4.546 | 5.683 | 6.819
50 | 57.814 | 1.120 | 2.240{ 3.860 | 4.480 | 5.600 | 6.720

7 , ,104 | 2,207 | 8.311| 4.414| 5.518 | 6.621 i

79 00 69.377) 110 o0 I
10| 11.664 | 1.087 | 2.174 | 3.261 | 4.348 | 5.435| 6.522
20 | 23.127 | 1.070 | 2.141| 3.211| 4.282| 5.352| G.422
30 | 34.691 | 1.054 | 2.108| 3.162| 4.216| 5270 6.323 5| 0.001 | 0.001

+ 40| 46.255 | 1.037| 2.075 | 3.112| 4.150| 5.187| 6.224 10 -003 | .003
50 | 67.818 | 1.021| 2042 3.062| 4.083| 5.104 | 6.125 15 .007 [ .006
R

. 382 004 [ 2.00 3. .01 5.022 | 6.026 2 . .
80 00| 69.38 1. 00: 99 013 | 4.017 EH AR
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TanLe 8.—Coordinates for projection of maps (scale yyiyy)-

Meridio- Abscissas of developed parallel. )
.| nal dis- .
ot | o ~ Ordinates of developed

tude of | from N
parallel. | even |2 longi-| 5’ longi- |74 longi-|10/longi-| 124/ lon- |15/ longi-
degree | tude. tude. tude. tude. | gitude. | tude.
parallels.

parallel,

© 7\ Inches. | Inches. | Inches. | Inches. | Inches. | Inches, | Inches. | Longi-
. 2.650 | 5.299 | 7.949 | 10.599 | 13.248 | 15.898 | tude 250 260

05 5.815 | 2.648 | 5,296 | 7.944 | 10.591 | 13.239 | 15.887 | inter-

10 11,629 2. 646 5.292 7.938 | 10.584 | 13.230 | 15.876 | val.

16| 17.444 | 2.644 ) 65.288} 7.933 | 10.577 | 13.221 | 15.866 |

20 23.259 2.642 5.285 7.927 | 10.569 [ 13.212 | 15.854

25| 20,074 | 2.641| 5281 7.922| 10.562 | 13.203 | 15.843 |

30| 34888 | 2639 | 5277 | (7.916 | 10.555 | 13.194 | 15.832 oy Tichen, | Tnches.

85 +ovennnnn 2.637 | 5.274 | 7.911| 10.5i8 | 13.184 | 15821 o I A B

a0 |2 2.635| 5270 | 7.905 | 10.540 | 13.175 | 15.810 A I I

45 |21 2.633 | 5.266 | 7.900| 10633 | 1366 | 15.799 |  1of 9| 0oF

50 (<1000 2.631 | 5.263 | 7.894 | 100526 | 13157 | 15788 | 194 ovo | ovo
- IO 2,630 | 5259 | 7.880 | 10.5187 18148 | 15777 | 15| ol coie

2% 00 [ovn.n... 2.628 | 5.256 | 7.883| 10.511 | 13.139 | 15.766

) 5.816 | 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 | 15.744 970
15 17.447 2. 622 5.244 7.866 | 10.489 1 13.111 | 15.733
20 23.262 2.620 5.241 7.861 | 110,481 ' 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.
2.615 5.229 | 7.844 | 10.458 | 13.073 | 15.688 23 0.000
2.613 5.225 7.838 | 10.451 | 13.064 | 15.676 .002
2.611 5.222 7.833 | 10.443 | 13.054 | 15.665 74 .004
110 P 2. 609 _‘ 5.218 7.827 | 10.436 | 13.045 | 15.654 10 .007
51570 P 2.607 5.214 7.821 | 10.428 | 13.035 | 15.642 iéi . 8{%

27 00 |.......... 2. 605 5.210 7.816 | 10.421 | 13.026 , 15.631

15| 17449 | 2509 | 5199 | 7.798 | 10.397 | 12:997 [ 15.59 70 280

30 | 34808 | 2.593| 5.187| 7.780| 10,374 | 12.967 | 15,561 , 4
3. 2.591 | 5183 | 7.774 | 10.366 | 12:957 | 15549 | | TCheS | Tnches.
40 2500 | 5170 | 7.769 | 10.358 | 12.948.| 15.537 2 0.000 | 0.000
45 fo 2,588 | 5.175-| 7.763 | 10.350 | 12.938 | 15.525 NS A
50 |-l 2586 | 5171 7.757 | 10,342 | 12,928 | 15.514 ol oo
85 | 2684 | 5167 | 7.751| 10.335 | 12.918 | 15.502 o 0 o

: oL o

28 00 |.......... 2.582 | 5163 | 7.745| 10.327 | 12.908 | 15.490 Bl .05 .06

20| 23.268 | 2674 | 5.147| 7.721 | 10.294 | 12.868 { 15,442 200

35 [ eeennnns . 2.568 5.135 7.703 [ 10.270 | 12.838 | 15.405 ! | Inches.
400 2,566 5,131 7.697 | 10.262 | 12.828 | 15.393 24 0.000
L1 21 P 2. 664 5.127 7.691 1 10.254 { 12.818 | 15,381 002
80 |.veeennnn 2.562 5.123 7.685 | 10.246 [ 12,808 | 15.369 74 004
5170 PN 2. 560 5.119 7.679 | 10.238 | 12.798 | 15.857 }g* 3(1)17

29 00 [.......... 2.558 5.115 7.673 | 10.230 | 12.788 | 15.345 15 L016




72

GEOGRAPH.IG TABLES AND FORMULAS. [BULL. 234,

Tasre 8.—Coordinates for projection of maps (scale gxigs)—Continued.

Meridio- Abscissas of developed parallel.
X nal dis- . D
tl{ﬁ‘f of t?&fﬁs Ordinates of developed
| : . . . . parallel
parallel.| even [23/longi-|5’ longi- {74’ longi-{10’ longi-| 12}’ lon- |15 longi-| parallel.
degree tude. | tude. tude. tude. | gitude. | tude.
parallels. . .
© 7 | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-
8| 5115 | 7.673 | 10:230 | 12.788 | 15.345 | tude | o0 300
5.111 | 7.666 | 10.222 | 12.777 | 15.333 | inter-
5107 | 7.660 | 10.213 | 12.767 [ 15.320 | val.
5.103 | 7.654 | 10.205 | 12.756 | 15.308
s re) mul mag) bis
. -7 . 12. 15. ' | Inches. | Inches.
5.00 | 7.635| 10,180 | 12,795 | 15.270 oy T | Tuenes
5.086 1 7.629 | 10.172 | 12.715 | 15.258 002|002
5.082 | 7.623 | 10.164 | 12.704 [ 15.245 7l oot | ood
5.078 7.616 | 10.1656 | 12,694 | 15.233 10 007 007
5.073 | 7.610 | 10.147 | 12.684 | 15.220 124 Tom 012
5.069 7.604 | 10.138 | 12.673 | 15.208 15 016 017
5.065 | 7.598 | 10.130 | 12.663 | 15.195
5.061 | 7.591 | 10.122 | 12.652 | 15.182 410
5.057 | 7.585 | 10.113 | 12,641 | 15.169
5.052 | 7.578 | 10.104 | 12.630 | 15.157
5.048 | 7.572°| 10.096 | 12.620 | 15.144 .
5.044 | 7.565 | 10.087 | 12.609 | 15.131 23 0.000
5.039 | 7.559 | 10.079 | 12.598 | 15.118 5| 002
5.035 | 7.552 | 10.070 | 12,587 | 15.1056 73 004
5.031 | 7.546 | 10.061 | 12.577 | 15.092 10} .008
5.026 | 7.540 | 10.053 | 12.566 | 15.079 124 012
5.022 | 7.533 | 10.044 | 12.55 | 15.066 15 -017
5,018 | 7.527 | 10.036 | 12.544 | 15.053
5.014 | 7.520 | 10.027 | 12.534 [ 15.040
5.009 | 7.514 | 10.018 | 12.523 | 15.027
5.005 | 7.507 | 10.009 | 12.512 | 15.014 | Longi-
5.000 | 7.500 | 10.000 | 12.500 [ 15.000 | tude o o
4.996 | 7.494 | 9.992 | 12.489 | 14.987 | inter- | O! 32°
4.991 | 7.487 | 9.983 | 12.478 | 14.974 | Syal.
4.987 | 7.480 | 9.974 | 12.467 | 14.961
3. ggg ; 474 | 9. 9g5 12. f)g 14. 9@2 - -
467 | 9.956 | 12,445 | 14.9: ,
4974 | 7460 | 9.947 | 12.434 | 4071 | Thches. | Tnchos.
4.969 | 7.454 | 9.938 | .12.423 | 14.908 5 Too2 | o2
4.965 | -7.447! 9.930 | 12,412 | 14.894 o oos | ook
4,960 | 7441 | 9.921| 12.401 | 14.881 0 -8 008
4.956 | 7.434 | 9.912 | 12.390 | 14.868 5 ol o
4.951 | 7.427°| 9.903.| 12.378 | 14.854 : :
4.947 | 7.420 | 9.894.| 12.367 | 14.840 :
4.942 | 7.413| 9.884 | 12.356 | 14.827 290
. 4.938 | 7.407 | 9.875| 12.344 | 14.813 33
4.933 1 7.400 | 9.866 | 12.333 | 14.800
4.929 | 7.393 | 9.857 | 12.322| 14.786 -
4.924 | 7.386 | 9.848 | 12.810 | 14.772 211 0.000
4.920 | 7.379 | 9.839 | 12.299 | 14.759 -002
4.915 7.372 9.831 12. 287 14.745 74 . 004
4.910 | 7.366 | 9.821 | 12.276 | 14.731 10 008 | -
124 .012
4.906 | 7.359 | 9.812 | 12.265 | 14.718 15 .017
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Tanre 8.—Coordinates for projection of maps (scale zziyy)—Continued.

[From Smithgonian Geographical Tables.]

‘Mcridio- Abscissas of developed paralle].
. nal dis-
tl}‘(%gl;)f t}"r'(‘)(fﬁs Ordinates of developed
parallel.| even |24 longi-| 5 longi- [74/ longi-{10’ longi-| 124 lon- |16’ longi- parallel.
degree tude. tude. tude. tude. |{ gitude.| tude.
parallels. . )

© 7 | Inches. | Inches. | Tnches. | Inches. | Inches. | Inches. | Inches. | Longi-
0 2.453 4,906 7.369 | .9.812  12.265| 14.718 | tude 330 340"
2.45) | 4,901 | 7.352 | 9.802| 12,263 | 14.704 | inter-
2,448 4,897 7.345 9.793 | 12,241 | 14.690 | val.
2.446 4,892 9.784 | 12,230 | 14.676 .

X
4]
o3
x®

244d | 4,887 | 7T.331| 0,774 | 12.218 | 14.662
2441 | 4,882 | 7.324 | 9765 | 12:206 | 14648 | s | Tuches. | Fnches.

2. 439 4.878 7.317 9.756 | 12,195 | 14.633 QL 0.000 | 0.000
2.437 4,873 7.310 9.746 | 12,183 | 14619 5 . 002 .002
2,434 4,868 7.303 9.737 | 12.171 | 14.605 74 004 . 004
2.432 4, 864 7.296 9.728 | 12.160 ) 14.591 10 .008 .008
2.430 ] 4.859 7.289 9.718 | 12.148 | 14.577 124 012 .012
2,427 4.854 7.282 9.709 | 12,136 | 14.563 15 .07 .018
2,425 4. 850 7.275 9.700 | 12.124 [ 14.549 350

2,423 4,845 7.267 9.690 | 12,112 | 14.535

2,420 | 4.840 | 7.260 | 9.680 | 12.100 | 14.520 p
2.418 | 4.835 | 7.263 | 9.671 | 12.088 | 14.506 Inoclacgé

2,415 | 4.831| 7.246| 9.661 | 12.076 [ 14.492 2%

2,413 | 4.826 | 7.239 | - 9.652 | 12.064 | 14.477 5 -002

2,411 4,821 | 7.231 | 9.642 | 12.052 | 14.463 kel . 004

2.408 | 4.816 | 7.224 | 9.632 | 12.040 | 14.448 10 . 008

2 406 | 4.811 | 7.217 | 9.623 | 12.028 | 14.434 12§ .012
2,403 | 4.807 | 7.210 | 9.613 | 12.016 | 14.420 15 .018

2,401 4.802 7.203 9.0604 | 12.004 | 14.405
2.399 4.797 7.195 9.594 | 11.992 | 14.391

2. 396 4.792 7.188 9.584 | 11.980 ! 14.376
2.394 4.787 7.181 9.574 | 11.968 | 14.362

2,391 | 4.782| 7.174 |- 9.565 | 11.956 | 1d4.347
2.389 | 4.777| 7.166 | 9.555 | 11.944 | 14,332 | Longi-
2.386 | 4.773 | 7.159 | 9.545| 11.931 | 14,318 | tude | geo 360
2.384 | 4.768 | . 7.151 | 9.535 | 11.919 [ 14,303 | inter- | |
2.381 | 4.763 | 7.144| 9.525| 11.907 | 14.288 | val.
2379 | 4.758 ( 7.137| 9.516 | 11.895 | 14.273
2.376 | 4758 | 7.129| 9.506 | 11.882 | 14.259
2.374 | 4.748 | 7.122| 9.496 | 11.870 | 14.244| Inches. | Inches
0.001

2.372 4,743 7.115 9.486 | 11.858 | 14.229 2% 0.000 .
. 2.369 4,738 7.107 9.476 | 11.845 | 14.214 5 .002 . 002
% .004 .005
36 00 |..........| 2.3067|: 4.733 7.100 9.466 | 11.833 [ 14.200 10 .008 . 008
05 5. 824 2,364 4,728 7.092 9.456 | 11.820 | 14.185 124 012 .013
10 11, 649 2,362 4,723 7.085 9.446 | 11.808 | 14.169 15 .018 .018
15 17.473 2.359 4.718 7.077 9.436 | 11.795 | 14.164
20 23.297 2,357 4.713 7.070 9.426 | 11.783 | 14.139 g70

25 29.122 2.354 4.708 7.062 9.416 | 11.770 | 14.124

30 34,946 2. 8562 4.703 7.055 9.406 § 11.758 | 14,109

L3 2,349 | 4.698 | 7.047 | 9.396 | 11.745 | 14.094 ’ TInches.

40 |-l 2.346 | 4.693 | 7.039 [ 9.38 | 11.732 | 14.079 2t | 0.001

45 |eceenn.n. 2.344 | 4.688 | 7.032 | 9.376 | 11.720 | 14.064 5 .002

50 |-l 2,341 | 4.683 | 7.024 | 9.366 | 11.707 | 14.048 Th .005

55 |oininin. 2,839 | 4.678 | 7.017 | 9.356 | 11.094 | 14.033 10 | - '803
124 .01

37 00 |.......... 2.836 | 4.673 | 7.009 | 9.845 | 11.682 | 14.018 15 .018




74 . GEOGRAPHIC TABLES AND FORMULAS. [BULL.234.

1‘_ABLE 8.—Coordinates for projection of maps (scale szh55) —Continued. .

[From Smithsonian Geogrz?.phicul Tables.]

Meridio- \ Abscissas of developed parallel.
nal dis- .
Lati- tances
tude of | from : .
parallel.| even [24/longi-|5' longi- |74'longi-|10/longi-| 12}’ lon- |15/ longi-
degree | tude. tude. tude. tude. | gitude.| tude.
parallels. .

Ordin;mtes of developed
parallel.

© 7| Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Longi-|. .

2. 336 4.673 | . 7.009 9.345 " 11.682 | 14.018 | tude 370 380
4,667 7.001 9.835 | 11.669 | 14.003 | inter- :
4. 662 6. 994 9.825 | 11.656 | 13.987 | val.
4.657 6. 986 9.314 | 11.843 | 13.972 | -

4. 652 6.978 9.804 | 11.630 | 13.956

4.647 6.970 9.294 | 11.617 | 13,941 7| Inches. |- Inches.
4,642 | 6.963 9.283 | 11.604 | 13.925 21 0.001 | -0.001
4.637 6. 955 9.273 | 11.581 | 13.910 5 002 .002
4.631 6.947 9.2063 | 11.578 | 13.894 7 .005 -005
4.626 6.939 9.253 | 11.566 | 13.879 10 .008 .008
4,621 6.932.| 9.242 | 11.553 | 13.863 124 013 013
4.616 6.924 9.232 | 11.540 | 13.848 15 .018 019

4.611 6. 916 9.222 | 11.527 | 18.832

© 4,606 6.908 9.211 [ 11.514 | 13.817 390
4,600 6.900 9.201 | 11.501 | 13.801
4.59% 6,892 9.190 | 11.483 | 13.785

4.500 | 6.885 | -9.179 | 11.474 | 13.769

4.584 | * 6.877| 9.169 | 11.461 | 13.753 L | Inches.
4.579 | 6.869 | 9.158 | 11.448 | 13.737 2k 0.001
4.574 | 6.861 | 9.148 [ 11.435 | 13.722 5 -002
4.569 | 6.853 | 9.137 | 11.422 | 13.706 H .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

4.542 | 6.813 | 9.084 | 11.355 | 13.626 | Longi-
4.537°(  6.805 | 9,073 | 11.342| I13.610 | tude | .00 o
4.531 | 6.797 | 9.063 | 11.328 | 13.594 | inter- | S 40
4.526 | 6.789 | 9.052 | 11.315 | 13.578 | val. )

30 | 34.966 | 2.258 | 4.515| 6.773 | 9.030 | 11.288 | 13.545
2,255 4.510 | 6.765 | 9,020 | 11.274 | 13529

p - . ! | Inches. | Inches.
2952 | 4504 | 6.757 | 9.009 | 11.261 | 13.513 )
2,950 | 4.499 | 6.748 | 8998 | 11.247 | 13497 o o.00 it o.000
2.047 | 4494 | 6740 | 8.987 | 11284 | 131481 N sl -5
224 | 40488 | 6732 | BTG | 1L221L| 13465 10 s | o
40 2.201| 4483 | 724 8.966| 1207 | 13448 12 o | o

2,230 | 4.461 | 6.691 | © 8.922 1‘1'.152 13.382 C e

2.222 4.444 6. 666 8.888 | 11111 13.333 ! | Inches.

2.219 4.439 6.658 8.877 | ' 11.097 | 13.316 24 0. 001

2.217 4.433 6. 650 8.866 | 11.083 | 13.300 5 . 002

2.214 4.428 6,642 8.856 | 11.069 | 13.283 7% . 005

2.211 4,422 6.633 | 8.844 [ 11.056 | 13.267 10 . 008

124 .013

41 00 |.......... 2,208 4,417 6. 625 8.833 | 11.042 | 13.260 ) 15 019




GANNETT.]

GEOGRAPHIC TABLES AND FORMULAS.

Tanre 8.—Coordinates for projection-of maps (scale gyhyy) —Continued.

[From Smithsonian Geographical Tables.]

Abscissas of developed parallel,

Meridio-
It nal dis-
Lati- tances :
tude of | from Ordnmtez l?afl 1(ZSV(:Iopcd
parallel.| even (2}’longi-{5’ longi- (74’ longi-|10’ longi-[124" lon- |15’ longi- b :
degree tude. tude. tude. tude. | gitude.| tude.
parallels.
° /| Inches. | Tnches. | Inches. | Inghes. | Inches. | Inches. | Inches. | Longi-
41 00 |.......... 2.208 | 4.417 | 6.625 | 8.833 | 11.042 | 138.250 | tude 410 490
05 5.830 | 2.206 | 4,411 | 6.617| 8.822( 11.028 | 13.233 | inter- |
10| 11.659 | 2.203 | 4.406 | 6.608 | 8811 | 11.014 | 13.216 | val.
15 17.489 | 2.200 | 4.400 [ 6.600 | 8.800 | 11.000 | 13.200
20 [ 23.819 % 1’87 4. 334 G. ggé gﬂgg 10.986 | 13.183
25| 29.149 194 | 4.389 | 6. .7 10.972 | 13.166 ‘ Inches. »
30| 34,978 | 2192 4.383| -6.575 | 8.766 |.10.958 | 13.149 9% 001 Iﬁcém
35 |ieeannanns 2.189 | 4.377 6.566 | 8.755 | 10.944 | 13.132 5 002 | 002
2.186 | 4.372 6.558 | 8.744 | 10.930 | 13.115 7l 005 | L0065
2,183 | 4,366 | 6.549 | 8.732 | 10.916 | 13.099 10 ‘008 | 008
2.180 | 4.361 | 6.541| 8.721| 10.902 | 13.082 128 o3| o3
55 feveeenaann 2.178 4.3565 6.533 8.710 | 10.888 | 13.065 15 .019 019
42 00 [.oen.n.... 2.175 | © 4.349 | 6.524 | 8.699 [ 10.873 | 13.048
. 05 5.831 | 2172 | 4.344| 6.515| 8.687 | 10.859 | 13.03L 430
10| 11.661| 2.169| 4.338| 6.507 | 8.676 | 10.845| 13.014
16|, 17.492 | 2.166 | 4.332| 6.498 | 8.664 | 10.830 | 12.996 '
20 | 28.323| 2,163 4.326| 6.490 | 8.653 | 10.816 | 12.979 , -
25| 20.154 | 2.160 |. 4.321 | 6.481 | 8.641 | 130.802 | 12.962 Inches.
30| 34.984 | 2.158| 4.315| 6.472| 8.630| 10.787 | 12.945 24 0.001
3 P .| 2155| 4.800| 6.464| 8.618| 10.773 | 12.928 b -002
40 |.oooennnnn 2.152 | 4.304 | 6.455 | 8.607 | 10.759 | 12.910 74 005
45 |eeeieniaes 2,149 . 4.298 | 6.447 | 8.596 | 10.744 | 12.893 10| .008
B0 |.coeenn..n 2,146 | 4.292 | 6.438 | 8.584 { 10.730 | 12.876 125 .013
53 2.143 | 4.286 | 6.429| 8.573 | 10.716 | 12.859 15 -019
43 00 |enn.n.... 2,140 | 4.281 1 6.421| 8.561 1 10.701 | 12.842
05 5832 | 2137 4.275| G.412| 8.550 | 10.687 | 12.824 | ongi-
10 | 11663 | 2134 [ 4.269 | 6.403 | 8.538 [ 10.672 | 12.807 | gude " o
17. 2,132 4.263| 6.395| 8.526 | 10.658 | 12.789 | jnter- | 43 44
: 2.129 | 4.257 | .6.386 | 8.514 | 10.643 | 12.772 | val.
2,126 { 4.251| 6.377| 8.503 | 10.628 | 12.754
g. 133 4,246 | 6.368 g. 491 | 10.614 | 12.736
120 | 4.240 | 6.359 .479 | 10.599 | 12.719 , o
2117 4234 G.351| 8468 10585 | 1270y| | Tehes | Tackes
2,114 | 4.228 | 6.342 | 8.456 | 10.570 | 12.684 H 00z | o0m
2111 | 4.222| 6.333| 8.4d4 | 10.555 | 12.666 2 05| oos
: 2,108 | 4.216| 6.324 | 8.432| 10.541 | 12.649 10 008 | lo0o
) g . .
4400 |, 2,105 | 4.210 | 6.316| 8.421| 10.526 | 12.631 Iy .08 s
C 05 5.833 | 2.102| 4.205| 6.307| 8.409 | 10.511 | 12.613 : :
10| 11666 | 2.099 | 4.199 | 6.298 | 8.397 | 10.496 | 12.596
15| 17.498 | 2,09 | 4.193| 6.280 | 8.385| 10.482 " 12.578 o
20 23.331 |- 2.093| 4.187| 6.280| 8.378 ) 10.467 | 12.560 450
25| 20164 | 2090 | 4.181| 6.271.| 8.361 | 10.452 | 12,542
30| 34.997 | 2087 | 4.175| 6.262| 8.350 | 10.137 | 12.524
35 feeannnns 2.084 | 4.169 | 6.253 | 8.338 | 10.422 | 12.506 ' TInches.
4 2.081 | 4.163| 6.244 | 8.326 | 10.407 | 12.489 24 0.001
2.078 | 4.157 | 6.235 | 8.314 | 10.392 | 12.471 5 . 002
2.076 | 4.151| 6.227| 8.302 | 10.377 | 12.453 78 .005
55 [oeeannnns 2.073 | 4.145| 6.218| 8.290 | 10.363 | 12.435 1(2) '802
128 .01
45 00 |.......... 2,070 | 4139 | 6.209 | 8.278 | 10.348 | 12.417 15 .019




76 GEOGRAPHIC TABLES AND FORMULAS. [BULL. 234.

TasLE 8.—Coordinates for projection of maps (scale g WU)——-Contmued

rFrom Smithsonian (yeogmphu,al Tables.]

Meridio- Abscissas of developed parallel.
nal dis-
JLati- tances
tude of | from X
parallel.| even |24/longi-| &’ longi-|74’ longi-{10’ longi-[12}’ lon-|15’longi-
degree | tude. tude. tude. tude. | gitude.| tude.

parallels.

Ordinates of developed
parallel.

Inches. | Inches. | Inches. | Inches. | Longi- .
6.209 8.278 | 10.348 [ 12.417 | tude 450 460
6.200 8.266 | 10.333 | 12.399 | inter- '
6.191 8.254 | 10.318 | 12.381 val.
6.181 8.242 | 10.302 | 12.363

6.172 8.230.( 10.287 | 12.345
6.163 8.218 | 10.272 | 12.327 ’ Inches. | Inches.

6.154 8.206 | 10.257 | 12.308 2i #0.001 | 0.001
6.145 8.194 | 10.242 ) 12,290 5 .002 002
6.136 8.181 | 10.227 |, 12.272 74 . 005 005
6.127 8.169 | 10.212 | 12.254 10 . 009 . 009
6.118 8.157 | 10.197 | 12.236 121 013 013
6.109 8.145 | 10.182 [ 12.218 15 .019 .019
6.100 8.133 | 10.166 | 12.200

6.091 8.121 | 10.151 | 12.181 470

6.081 | 8.108 | 10.136 | .12.163
6.072 | 8.096 | 10.120 | 12.144
6.063 | 8.084 | 10.105| 12.126| ,
6.054 | 8.072 | 10.090 | 12.107 Inches.

6.044 | 8.059 | 10.074 | 12.089 24 0.001
6.035 | 8.047 | 10.059 | 12.070 b -002
6.026 | 8.035 | 10.043 | 12.052 Ty .005
6.017 | 8.022 | 10.028 | 12.033 101 .008
6.008 | 8.010 | 10.013 | 12.015 12 013

5.998 | 7.998 | 9.997 | 11.996 15 .019

5.980 | 7.985 | 9.982] 11.978
5.980 [+ 7.973°|  9.966 | 1L.959 | Longi-
5.970 |  7.960 | 9.950 | 11.940 | tude o o
5.961 [ 7.948| 9.935| 11.922 | inter-| %7 48
5951 | 7.935( 9.919 | 11.903 | “yal.
5942 ) 7.923| 9.903 | 11.884

5.933 7.910 9.888 | 11.865

5,923 7.898 9.872 | 11.846 ’ Inches. | Inches.

5.914 | 7.885| 9.856| 11.828
5.904 | 7.872| 9.811| 11.809 w000 ) 000
5.89 | 7.860 | 9.825 | 11.7%0 A A W
5.8 | 7.848 | .80 | 1L77L| - ol | o
U TN Y
5 876 7.835 [  9.794 | 11.752 15 019 1019

5:838 7784 9.730 | 11.676 49°

5810 | 7.746| 9.683 | 11619 ’ | Inches.
0.001

5.800 | 7.788 | 9.667 | 11.600 24 i
5790 | 7.721{ 9.651 | 11.581 51 .002-
5.781 | 7.708.| 9.685 | 11.562 7 .005
5771 7.695 | 9.619 | 11.543 0] .008
121 013,
5.762| 7.682| 9.608 | 11.524 15 o019

5.733 | 7.644 | 9.855 | 11.466 490 500

Inches. | Inches.

5.684 | 7.5791 9.474 | 11.369 gy 000 0000
5.675 | 7.566 | 9.458 | 11.349 o e
5.665 7.563 9.442 11.330 10 ’ 008 : 008
5. 655 7.540 9. 426 11,311, 124 0138 :013

15 ..019 .019




GANNETT.]

GEOGRAPHIC TABLES AND FORMULAS.

TasLe 9.—Coordinales for projection of maps (scale psyg).

[Prepared by 8. S, Gmmett‘]'

Abscissas of developed parallel.

Ordinates of devel-
oped parallel.

Latitudeof "Longitude interval.

parallel, .
Longi- .
5 7y 10 15 tude Inch.

- interval.

7
o Inches. | Imches. | Inches. | Inches. 5 002
2 00 10.949 | 14.599 | 21.899 N 005

05 .294 .941 .589 .883 10 009

074 .292 .937 583 .875 15 ‘0ol

10 .389. 933 .578 . 867 :

15 .284 . 926 .568 .852 oridi
Latitude | Meridi-
interval, | 008" dis-

20 7.279 | 10.918 | 14.557 | 21.836 tance.

224 . 276 .914 .552 .828

25 .273 .910 547 . 820 4 Inches.

30 .268 .902 .537 . 805 1 1.615

2 3.231
3 4.846

35 7.263 | 10.804 | 14.526 | 21.789 4 6.461

374 . 260 .890 ° .521 .81 5 8.077

40 .258 . 886 .515 .773 6 9.692

45 . 252 .878 506 .57 7 11..308

8 12,924
: 9 14.539

50 7.247 | 10.871 | 14.495 | 21.742 10 16. 154

524 245 .867 489 .734

55 . 242 .863 484 7% || Longi-

60 .287 . 855 473 .710. || fndein-| Inch.
terval.

27 00 7.237 | 10.855 | 14.473 | 2L.710 ,

05 .231 .847 .463 .694 5 | oo

074 229 .843 457 .686 Eh 008

10 226 .839 452 .678 10 010

15 221 .831 442 . 662 15 J029

20 7.215 | 10.822 | 14.430 | 21.645 || Latitude| Meridi-

21| a2 818 425 Tog7 || AItde ) onaf qis-

25 209 .814 419 .628 tance.

30 204 .806 408 .612

! Inches.
1 1.616

35 7.199 | 10.798 | 14.397 | 21.596 2 3.232

374 196 .793 .892 .587 3 4.847

40 193 789 386 .579 4 6.463

45 188 .81 375 .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 .359 .539 9 14.541

55 177 . 765 354 531 || . 10 16.157

60 171 757 343 .514
Lgngi—

1 - ch.
98 00 | 717 | 10757 | 14843 | 2npu [ e | Inch

05 166 .749 332 .498

074 163 . 744 326 .489 ,

10 .160 740 .321 .481 5 003

15 L1565 .732 .300 . 464 2 "0

10 .010

20 | Tl | 20T | g | us 5 022

24 . .7 . .44 . Teridi-

2% 144 115 Jo87 J81 || Latitude| Meridic

30 .138 .707 .276 414 || interval.| = 5 o

' 4 Inches.

35 7.182 | 10.698 | 14:265 | 21.397 1 1.616

374 .129 . 694 . 259 .388 2 3.232

40 .127 .690 .258 .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

5241 113 . 669 .225 .338 8 12.927

55 .110 .665 .220 £330 9 14.543

60 .104 . 656 . 209 .213 10 16.159

(&t
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GEOGRAPHIC TABLES AND FORMULAS.

~ Abscissas of developed parallel. Ordinates of devel
Latitudeof Longitude interval: - oped parallel.
llel,
parallel Longi-
5 - hay 107 15 tude Inch,
. interval.
o 7 Inches. | Inches. | Imches. | Inches. ’
29 00 7.104 | 10.656 | 14.209 | 21.313 5 .003
05 099 .648 .197 . 296 74 .006
74 096 543 191 .287 10 .010
10 093 .639 185 .78 15 .023
15 087 .630 174 -961 !
Latitude ol:fgf'glls
9 « interval. 3
20 7.081 | 10.621 | 14.162 | 21.243 ||in tance. .
‘ 2 -61 1 -226 4 Inches.
30 070 604 140 L1209 1 T
2 3.232
‘35 | 7.064 | 10.596 | 14.128 | 21.192 3 a8
374 . 061 .591 1122 1183 H 8 081
40 058 .587 116 174 2 0,697
45 052 578 | 105 157 7 11313
8 iz. gzg
9 4.54
50 7.046 | 10.569 | 14.093 | 21.139 -
52} 043 1565 1130 10 16.161
55 041 .561 021 . 132 Tomen
60 035 +652 069 1 tude in- | Inch.
terval.
30 00 7.035 | 10.552 | 14.069 | 21.104
05 029 .543 057 .086 ’
07% 026 .538 051 077 5 .003
10 .028 .534 045 .068 73 . 006
15 017 .52 .035 .051 10 .010
, . 15 .023
20, | . 7.011 | 10.516 | 14.022 | 21.033 , Meridi-
224 008 .512 016 024 || Latitude| 50y qis.
25 005 . 507 010 .015 [ interval.| T oo
30 6.999 499 | 13.999 | 20.998
’ Inches.
3 | 6.993 | 10.490 | 13.987 | 20.980 1 § o
374 990 .485 981 .971 3 1840
40 987 .481 975 .962 A & 962
45 982 L472 963 .945 : 8 0%
6 9. 698
. 7 11314
50 6.97 | 10.463 | 13.951 | 20.927 ;
524 973 S459 945 1918 s R
55 970 .454 939 1909 10 16,365
60 963 L4d5 927 890 || .
. 'Longi-
3L 00 | 6.963 | 10.445 | 13.927 | 20.890 || tudein- | Inch
05 957 .436 415 .872 || terval.
074 954 .431 908 .862 -
10 951 .426 902 .853 '
15 945 417 890 .835 5 .003
7% . 006
10 .011
20 | 6.939 | 10.408 | 13.878 | 20.817 1 024
224 936 .404 .872 .808 -
B %3 -39 86p 7% || Latitnde ridi-
. 53 .7 ; -
interval. tance,
35 | 6.920 | 10.380 | 13.841 | 20.761 1 Inches.
374 L9017 .376 .835 L7562 1 5935
40 .915 .372 .829 .744 H 155
45 .908 .362 .817 .72 : & 307
5 8.083
6 9.700
50 6.902 | 10.353 | 13.804 | 20.706 7 11.317
52% .899 .348 797 . 696 8 12. 932
55 .806 .34 .92 .688 9 14,549
60 .890 .334 .779 .669 10 16.166

[BULL. 234,

" TaBLE 9.— Coordinates for prajection of maps (scale 35355, )—Continued.



GANNETT.] GEOGRAPHIC TABLES AND FORMULAS.

TasLe 9.—Coordinales for projection of maps. (scalé r5hyy)—Continued.

Abseissas of developed parallel.
° pece Ordinatesof devel-
L atltu]rl F“]Of Longitude interval. ~ oped parallel.
parallel. |7
paralie Longi-
5 1Ty 10 15 tude [ Inch.
interval.
o Inches. | Inches. | Imches. | Inches. || '
32 00 6. 890 10. 334 13.779 20. 669 5 . 003
05 .883 .325 767 . .650 7% . 006
0% . 880 . 320 L760 [ . 640 10 011
10 .877 .315 . 754 . 631 15 .024
15 871 . 306 .742 .612
Latitude Ol:][:f lgi:-
. - interval. i
20 6. 864 10. 296 13.729 20. 593 tance,
zg% . ggl . Zgl - L 722 . g&}
2 . 858 . 287 L7116 | .54 .
30 -852 277 703 1555 1| Tuches.
' 2 3.234
’ 3 4,851
35 6. 845 10. 268 13.691 20. 536 4 6. 468
374 . 842 .263 . 684 .526 5 8.085
40 .839 . 2568 .678 .517 6 9.702
45 .833 .249 . 665 .498 7 11.319
8 12,935
9 14, 552
50 6.826 | 10.289 | 13.653 | 20.479 10 16.169
524 .823 234 . 646 .469
. 55 . 820 .230 .640 - . 460 Longi-
60 .814 .220 .627 441 tude Inch.
: interval, .
33 00 6. 814 10.220 13.627 20. 441 ’
05 . 807 .210 .614 1421 5 . 003
074 . 804 . 205 . 607 411 % . 006
10 .801 .. 201 . 601 402 10 .011
15 L794 L191 . 588 .382 15 024
o3| Meridi-
20 | 6788 | 10181 | 13.575 | 20.363 || Lettode] op, i
224 784 .176 . 569 .353 [|1nterval. f“yince.
25 . 781 .17 .562 .343
30 .75 .162 .549 .324 ) Tnehes.
. 1 . 617
2 3.234
35 6.768 10. 152 13.536 20.304 3 4.852
374 .765 . 147 .529 .24 4 6. 469
40 762 142 . 523 . 285 5 8.086
45 . 755 .132 . 510 . 265 6 . 9.703
' 7 11.321
. 8 12,938
50 6.749 | 10.123 | 13.497 | 20.246 9 14.655
52¢ - 745 .118 .491 . 236 10 16.172
55 742 113 484 . 226
60 736 .103 471 207 Longi-
tude Inch.
. interval.
34 00 6.736 -1 10.103 13.471 20.207
05 .729 . 093 458 187 ’
074 | .72 .088 .451 177 5 003
10 .722 .083 Ad5 4167 T 006
15 716 .073 431 (147 10 ‘ol
15 .025
20 6.709 10. 063 13.418 20.127 s
2t [ 706 .058 411 117 || Latitude | Meridi-
2% .702 -053 .405 1107 Jlinterval, | ol dis-
30 696 | ...043 .391 .087 . tance.
i ! Inches.
' 35 6. 689 10.033 13.378 20. 067 1 1.617
37¢ . 686 .028 .37L .057 2 3.235
40 . 682 .023 . 365 . 047 3 4.852
45 .676 .013 .35 .027 4 6. 469
5 8,087
6 9.705
50 6. 669 10.003 13.338 20.007 7 11.822
524 . 666 9.998 .331 19,997 8 12.938
662 993 .325 .987 9 14, 557
60 656 983 L3111 L967 ¢ [} 10 16.174
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AND FORMULAS.

[BULL.234.

TasLe 9.—Coordinates for projection of maps (scale, z5igy)—Continued.

) Abscissas of developed parallel.
Seissas of developed pamle Ordinatesof devel-
Latitudeof Longitude interval. oped parallel.
arallel. R
P Longi-
5 7w 107 15 tude Inch.
. interval.
o 7 Inches. | Inches. | Inches. | Inches. 4
35 00 | 6.656 | 9.983 | 13.311 | 19.967 5 | .003
05 -649 973 .. 298 .947 7k 1006
Co7s | 645 968 -991 2936 10 Jo11
10 | €42 -963 ~984 -926 15 025
15 .635 .953 271 ~906 :
20 | 6.628 | 9.942 | 13.257 | 19.885 | interval.| T oo
21 . ﬁgg 937 .250 . ggg -
2% .6 1932 243 . ; -
30 -615 1922 230 1845 4 Inches.
. 2 3.236
35 | 6.608 | 9.912 | 13.216 | 19.824 3 4.858
374 | .606 -907 ~209 .8l1a 4 6.47
40 -601 2902 203 -804 g g 332
45 .594 891 189 .83 s 115 i
8 12.9
50 | 6.588 | 0.881 | 13.175 | 19.763 9 14.560
524 | .584 876 1169 L7538 10 16.178
55 -581 8§71 .161 742 -
60 .574 861 1148 722 || Longi-
tude Inch.
: interval.
36 00 | 6.574 | 9.861 | 13.148 | 19.722
05 2567 |« .850 2134 L1701 .
075 | 564 845 BT .691 5 .003
10 -560 840 120 -680 7 1006
15 .553 829 .106 .659 10 “o11
15 025
: . 54 . 3. . . idi-
b | C38 1 I | PO | 68 |natituae| Meridi,
25 .539 808" .078 .617 |{interval.| ¢ oo
30 .532 799 1064 .596
’ o Incgfg.
1 1)
35 | 6.525 | 9.787 | 13.050 | 19.576 3 3,936
375 | .522 782 L044 .565 3 4854
40 .518 777 .036 .554 4 6.472
45 .511 766 .022 .53 5 & 090
6 9.%08
7 11.326
5 | 6.504 | 9.756 | 13.008 | 19.512 8 12.944
. 504 | .501 751 -001 -502 9 14. 562
55 .497 745 | 12,994 -491 10 16.180
60 ~490 735 L9080 470
Longi-
. . tude Inch.
37 00 6.490 9.735 12. 980 19.470 |jinterval.
05 .483 724 .965 -448
073 | - .479 718 -958 ~437 /
10 .476 713 -951 427 5 003
15 . 468 702 . 937 .405 7% .007
: : 10 - .3%2
15 .02
2 | 6.461 | 9 658)1 12.gzg 19. gs:;
241 .4 -1 . idi-
2 6 | o0s | 35 | Latitude|Meridi
30 | .47 670 | 893 | .34 ||interval.| Ty pce
: hes.
85 | 6440 | 9.659 | 12.879 | 19.319 A
374 .436 654 . 872 . 308 9 3,236
40 1433 649 -865 -298 3 1855
45 .425 638 851 . 276 4 6.473 -
;| i
50 | 6.418 | 9.627 | 12.836 | .19.254 ki 11.328
52} 415 . 622 .829 . 244 8 12,946
55 41 616 .822 .283 9 14.564
60 L404 605 .808 211 i0 16.182




GANNETT.} GEOGRAPHIC TABLES AND FORMULAS.

TasLe 9.—Coordinates for projection of maps (scale y3355)—Continued.

Abscissas of developed parallel. Ordinates of devol-
Latitude Longitude interval. oped parallel.
0. e
parallel. Longi-
5 7% 10 15 tude Inch.
interval.
o 7 Inches. | Imches. | Inches. | Inches. ’
38 00 | 6.404 | 9.605 | 12.808 | 19.211 5 .003
05 . 396 .504 792 .189 7+ 1007
075 .303 .589 2786 178 10 L012
10 -389 .584 718 .168 15 .026
15 .382 .573 L1764 1146
Latitude g\f]g?ddlls
20 6.375 9.562 | 12.750 | 19.124 [finterval.| Tt o
%g,} .37 gg{, “742 112
.367 1 734 -102
30 1360 540 2720 -080 1| Tches.
2 3.237
35 | 6.353 | 9.520 | 12.706 | 19.088 3 & 30
374 . 349 523 .698 .047 5 8 003
40 .346 518 -692 1087 P o T
45 338 |- 1507 1676 -014 g ﬂ 3‘4%
9 14.567
50 | 6.331 | 9.496 | 12,662 | 18.992 . t
524|307 491 -654 982 10 16.186
55 .324 485 .648 -791 -
60 .316 474 .631 .948 || Longi-
tude Inch.
. interval.
39 00 | 6.316 | 9.474 | 12,632 | 18.948 ||=
05 .309 463 L617 ~926 ’
074 - .305 457 -609 -914 5 .003
10 .801 - 451 602 .903 74 -007
15 .94 440 .587 .881 10 -012
' 15 .026
20 | 6.286 | 9.429 | 12,572 | 18.858 N Meridi-
28| .om2 423 565 "s7 || Latitude | Meridi
2% .279 418 | .567 .836 || interval.| “p b oo
30 L2711 406 .542 .813
’ Inches.
35 | 6264 | 9.3% | 12527 | 18791 ; o
37260 389 .520 .780 3 + 856
40 1256 384 .512 .768 I e
45 .249 373 497 .46 g S‘ %
. . 7 11.331
50 | 6.241 | 9.361 | 12.482 | 18.723 .
Rl A SR IR,
. 46 .01 -
60 1226 339 | 452 1678 10 16.188
Longi-
40 00 6.226 9.330. | 12.452 | 18.678 | tude Inch.
05 .19 .328 .438 *.656 || interval.
074 | . .25 .322 429 .64
10 .21 316 422 1633 ’
15 .203 305 406 .609 5 .003
7 -007
10 .012
20 | 6106 | 9.203 | 12.392 | 18.587 15 -026
24 1192 288 .384 L5376 —
B .18 22 376 | 564 | Latitude| Meridi-
. 361 540 || interval. Lnce.
3 | 6.173 | 9.259 | 12.346 | 18518 || fnches.
34|  .169 253 .338 .506 2 3 933
40 1165 247 .330 -495 3 g
45 1157 236 .315 472 ] 6 9%
5 8.09
6 9.714
50 | 6.150 | 9.224 | 12,300 | 18.449 7 11.333
524 “146 219 | 292 -438 8 12.952
55 S142 213 .285 a7 9 14.571
60 2184 201 1269 .403 10 16.190

Bull, 234—04——6
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GECGRAPHIC TABLES AND FORMULAS.

[BULL. 234,

TasLe 9.—Coordinates for projection of maps (scale zx}55)—~Continued.

Absci 1 llel. )
. bscissas of developed paralle Ordinates of devel-
La.titfude Longitude interval. oped parallel.
of . i .
parallel, : Longi-
: 5 Y 0 15’ tude | Inch.
interval..
o 7 Inches. Inches. Inches. TInches. ‘
41. 00 | 6,134 | “9.201 |-12.269 |.18.403 5 .003
05 127 190 1254 .380 T3 2007
oy | 128 184 1246 -368 10 012
10 119 178 1238 .356 15 1026
15 an .166 222 .333
| Cauge| Meril
2 | 6108 | 9.155 | 12.206 | 18.310 [ interval.|Tr o
IEIEIE I
. 1 . ‘ ‘ Inches.
30 .087 .131 175 -263 1 e,
. 2 3.239
35 | 6.080 | 9.119 | 12.159 | 18.239 3 4808
87y | .07 113 1152 L2927 H &
40 072 107 143 25 .2 !
45 -064 - 096 128 a8 s
~ L
B0 | 6.0 | 9084 | 12013 | 18 169 .
524 | .062 | 078 sy |10 | 16198
55 048 072 096 STy
60 .04l 06L .081 . ongl |
interval.
42 00 | 6.041 | 9.061 !-12.081 | 18.122
05 1033 .049 - 066 .008 ¢
o075 | o029 1043 L0567 .086 5 .003
10 025 037 2050 L074 74 ~007
15 ] o7 025 .034 .051 10 ~012
: 15 .026
2 6. 00 9.018 | 12.018 | 18.027 o | Meridi-
A 00 | e | B0 (Latitude el
2% -001 .001 .002 .003 - || interval. | Te T oo
30 | 5993 | 8989 [ 1198 | 17.979
' : 4 Inches.
85 | 5.8 | 8.9 | 190 | 17.98 | 3 1620
k] ies 971 .963 .944 3 o #5
40 (977 966 -955 .932 3 &8
45 2969 954 939 .908 : a8
7 1T g%?
50 | 5961 | 8942 | 11928 | 17.884 L
I T I I I
. . 9 861
60 1945 918 | lso1 .836 10 16.196
. Longi-
43 00 5.945 8,918 | 11.891 | -17.83¢ |/, tude Inch.
o | .97 . 1875 | ..812 | interval.
073 .933 900 . 868 .800
10 929 893 .858 787 !
16 R 881 842 -763 5 .003
74 1007
10 -012
20 | 5013 | s.860 | 1185 | 17.738 15 -026
201! "lo09 .817 2726 —
2% | .905 857 ;809 .74 || Latitude ol:fglﬂgils-_
30 1896 844 793 :689 | interval, | onal dis
35 | 588 | 8.8 | 11.777 | 17.665 1 hfcggg‘
37h | .884 826 2769 1653 3 3 o0
40 .880 820 .'760 . 640 3 1 360
45 872 808 744 2616 3 3141
5 8.100
6 9.719
50 { 584 [ 8706 | 11728 | 17.502 7 11,339
5241 .860 790 720 .580 . 8 12959
59 856 783 | .1 .567 9 14.579
60 .848 i} .69 .543 10 | 16.199




GANNETT.] GEOGRAPHIC TABLES AND FORMULAS.

TasLe 9.—Coordinates for projection of maps (scale rxi5y)—Continued,

Abscissas of developed parallel. .

S 1 ped p € Ordlm(tltes of]rllelvel-
. oped parallel.
Lntltfude Longitude interval,

0.
arallel.
P Longi-
LI 7. 1. 15, tude Inch.
interval.
o ! Inches. | Inches. | Inches. | Inches. !
44. 00 5.848 8.771 11.695 17. 543 ] .003
05 .88 .759 . 679 .518 74 .007
073 . 835 753 .670 .505 10 012
10 .831 746 . 662 493 15 027
15 .823 734 . 646 469
: Meridi-
' e | onat ais
20 5.815 8.722 1 11.629 17.444 ‘| tance.
22} g(l]o ’;(l)g ©.621 .43{1}
6 . .613 41 ’ Tnches.
30 798 .697 .596 L3904 1 1.620
2 3.240
. 3 4. 861
. 86 5.790 8.685 11.580 | 17.870 4 6.481
374 786 678 7 5 8.101
40 782 672 563 345 6 9.721
45 713 . 660 547 .820 7 11.341
8 12. 962
' 9 14.582
5.765 8.647 | 11.530 | 17.295 10 16.202
52} 761 . 641 .523 . 284
56 L757 .635 514 | .271 Longi-
60 1749 . 623 . 497 . 246 tude Inch.
interval.
45 00 5,749 8.623 11.497 17.246 4
05 .740 610 .481 |° .221 5 .003
074 .736 .604 .472 .208 VES .007
10 L7132 .598 .464 196 10 .012
16 L7124 .b85 447 .17 15 027

Latituae | Meridi-

20 5.716 8.573 | 11.481 | 17.146 |3 onal dis-
24 71 1567 423 T134 || interval.) Tepnee.
707 . 560 414 121 :
30 .699 .548 397 .096 ' Tnches.
. 1 1.621
2 3.241
8 | 5690 | 8535 | 11.380 | 17.070 3 4.862
875 . 686 .528 371 . 057 4 6.483
40 682 .522 .363 . 045 5 3;4103
45 .673 .510 .347 .020 6 ¥123
: 7 11.345
8 12. 964
50 5,665 8.497 | 11.330 | 16.995 9 14.585
524 661 ¢f 491 1321 982 10 16. 206
55 .657 .485 .313 .970
60 .648 472 .296 944 || Longi-
! . tude] Inch.
46 00 | 5618 | 8472 | 11206 | 16,901 ||I2tETVE"
05| .639 .459 278 | . .918 P
074 .635 .453 .271 .906 5 008
. 10 .631 .446 .262 .893 EN 009
X 16 .622 .433 .246 .867 10 "0l
. 16 .027
20 5.614 8.420 | 11.227 | 16.841 -
224 .609 .414 .219 .828 || 1atituge | Meridi-
.605 .408 .211 .816 || intervay, | onal dis-
30 .597 .395 193 .790 tance
. ’ Inches.
36 5.588 8.382 | 11.176 | 16.764 1 1.621
374 5 .376 167 2 3.242
40 .579 .369 159 738 3 4.863
45 571 .356 142 .713 4 6.484
b 8.105
6 9,72
50 5.562 8.343 | 11.125 | 16.687 7 11. 347
624 558 .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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. GEOGRAPHIC TABLES AND FORMULAS.

[BULL.934

TaBLE 9.—Coordinates for projection of maps (scale 53gy)—Continued.

issas of devel arallel.
Abs-c veloped paralle . Ording.tes of ](}e]vel-
. oped parallel.
Lat(x)tfudek Longitude interval.
arallel.
P ' - Longi-
57, . 10" 15", tude | Inch.
interval.
o 7 Inches. | Inches Inches. | Inches. 4
47 00 .| “5.545 8.318 | 11.091 | 16.636 5. .003
05 .537 .305 073 .610 73 . 007
" 074 | .532 .2 .065 .597 10 .012
10 .528 .292 .056 .584 15 .026
15 .519 .279 .039 .568
Latitude obll][&ng_]_i;-
20 5510 | 8.265 | 11.021 | 16.581 [|interval| tance
zg% 506 ggg &1’% gag i
2 .502 . . . Inches.
30 493 239 | 10,986 J479 B nehes
2 3.242
: 3 4.863
35 5.484 8.226 | 10.979 | 16.453 4 6.484
374 480 .220 .960 .440 5 8.105
40 476 .213 .951 427 6 9.726
4 .467 .200 .934 .401 7 11.348
8 12,969
. Y 14.590
50 5.458 8.187 | 10.916. | 16.374 10 16.211
534 454 .181 .908 .362
55 449 174 .899 .348 || Longi-
60 441 .161 .882 .323 tude | Inch.
interval.
48700 | 5.441 8.161 | 10.882 | 16.323 '
05 .432 .148 .865 .297 5 .003
073 | - .428 .142 .866 .284 7% .007
10 424 135 .847 o7 10 .012
15 .415 122 .830 .245 15 .028
: Meridi-
20 | b6 | 8108 | 10.811 | 16217 | Latitude|onglais.
291 .401 102 .803 .204 ‘! tance.
2 .397 .09 .79 .191
30 .3 L0832 7T .166 ’ Inches.
. 1 1.621
: : 2 3.242
85 | 5380 | 8.069 | 10.759 | 16.139 3 4.864
374 375 .062 750 125 4 6.485
40 370 .055 .741 111 5 8.107
45 .362 .042 723 .085 6 9.728
) 7 11.349
8 12.971
50 5.353 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 .670 005 || Longi-
. mde1 Inch.
49 00 | 53% | 8002 | 10.60 | 16.005 [ mrervel
05 326 7.989 652 | 15.978 ,
074 322 .982 .643 . 965 5 003
10 317 .976 .635 .952 A o0
15 .308 .962 .616 .924 10 ‘012
15 .026
20 | 5.299 | 7.948 | 10.598 | 15.897 —
22| .29 1942 -590 .885 | Latitude | Meridi-
25 .291 .936 .581 -872 linterval, | 0081 dis-
30 282 922 .563 .845 tance.
’ TInches.
35 5.272 7.908 | 10.545 | 15.817 1 1.622
374 .268 .9 .536 .804 2 3.243
40 .264 895 527 791 3 4.865
45 .255 .882 .509 .764 4 6.486
5 8.108
6 9.730
50 5.246 7.868 | 10.491 | 15.737 7 11. 351
624 .241 .862 .482 .723 8 12,972
56 237 .855 .473 710 9 14. 594
60 .227 .841 .45 682 10 16.216




GANNETT.]

GEOGRAPHIC TABLES AND FORMULAS.

Tasue - 10.—Coordinales for the projection of maps (scale 13¥g7)-

[Prepared by 8. 8. Gannett and George T'. Hawking.]

Lati tfude

Abscissas of dcveldped parallel.

Longitude interval.

Ordinates of devel-
oped parallel.

0.
parallel. .
Longi-
1. P hig 47, 5, tude Inch.
interval.
o/ Inches. | Inches. | Inches. | Inches. | Inches. 4

25 00 5.520 | 11,040 | 16,560 | .22.080 | 27.600 1 . 000
05 .516 .032 .549 . 065 .581 2 .002
073 .515 .029 .544 .057 572 3 .003
10 .512 .025 .538 .050 .562 4 .006
15 .509 .018 .528 .035 544 5 .009
0 | 5505 | 1010 | 16.515 | .00 | 27.525 | Latitae| Meridi-
224 .503 | . .006 .509 012 .516 || interval.|gicion e
2% . 501 002 .503 005 . 506 .
30 .497 | 10.995 492 | 21.990 .487 ] Inches

1 . 057
3 | 5.494 | 10.988 | 16.480 | 21.975 | 27.468 g igi;}
374 .492 9 . 476 968 . 459 S 24298
40 .490 980 . 470 960 .449 2 20,255
45 .486 972 . 458 945 . 430 0 - 00
50 5482 | 10.965 | 16.448 | 21.930 | 27.411
524 .480 . 961 441 .921 401 || Longi-
55 478 . 957 .435 .915 . 392 tude Inch.
60 475 950 | .424 . 900 .373 llinterval.

!

2600 5.476 | 10.950 | 16.424 | 21.900 | 27.373 1 000
05 .470 .942 .412 882 .353 2 1002
074 .469 937 . 406 875 .343 3 " 003
10 .467 933 .400 867 .333 1 " 006
15 463 - 925 .389 852 .314 5 " 000
2 5. 19 | 10. g]g 16. g;; 21.333 27‘.% Latitude Moelﬁfﬁi'

2 .45 1 . . interval.| 5. N
25" . 455 910 . 365 820 275 .| distance.
30 .451 902 .853 805 . 255

4 Inches.

1 X
35 5.447 | 10.894 | 16.341 | 21.789 | 27.235 2 12.115
374 .445 .390 .335 780 .225 3 18.173
40 443 .887 .330 713 .216 4 24,231
45 .439 .878 .318 .768 1196 5 30. 289
5 5.435 | 10.870 | 16.306 | 21.741 | 27.176
524 .433 . 866 .298 .732 167 || Longi- :
55 431 863 204 725 .157 tude Inch,
60 . 428 856 .282 710 .188 |{interval.

I .

2700 5.428 | 10.855 | 10.283 | 21.710 | 27.138 1 . 000
05 .422 .848 .270 695 .118 2 1002
074 .421 843 .264 686 .108 3 "003
10 .420 .839 . 258 678 .097 4 1006
15 .416 .831 . 247 662 077 5 1010
20| 5410 | 1082 | 16288 | 205 2.0 Ltitude Moridi--

R .409 .81 b 6 ||interval. | 5.

251 407 815 1920 628 1035 .| distance.

50 .403 805 .210 612 .015 ; Tnches
1 6.058

35 5.399 | 10.798 | 16.198 | 21.595 | 26.995 2 12.117

374 . 397 794 .191 .588 . 984 3 18.175

40 .395 .790 .185 .580 .974 4 24.235

45 .391 782 172 .562 .953 3 30.292

50 5.387 | 10.774 | 16.160 | 21.548 | 2. 933

524 .3%4 768 .164 .538

55 .3%2 765 .148 .530 912

60 .378 L1758 .135 .515 .892

85



36 GEOGRAPHIC TABLES AND FORMULAS. [RULL. 234.

TasLe. 10.—Coordinates for the prbjecliqn of maps (scale t5355)—Continued.

i loped parallel, .
Abscissas of developed paralle or dingtesof ﬁc}’el'
. o oped parallel,
Lat;tfudc Longitude interval.
parallel. | ] Longi-
1/, 2. 3" 47, 5. tude Inch,
interval.
o s Inches. | Inches. | Imches. | Inches. | Inches. 4
28 00 5.378 | 10.758 | 16.135 | 2L.516 | 26.892.. 1 . 000
05 .374 .749 .122 .498 .871 2 .002 T
074 .372 .745 -.116 L4838 861 i 3 .003
10 370 | 740 | 110 .480 -850 4 . 006
15 . 366 732 .098 .465 .830 5 .010
' 20 |- 5.0 | 1024 | 16,08 | 2148 | 26810 Latitude Meridi-
£ 360 720 078 | - .4 .799 val. | q;
2% .358 | - 715 072 | a0 | o789 distance.
30 | .354 .708 . 060 .415 768 7 Tnohes.
_ 1 6.060
35 | 5349 | 10.698 | 16.048 | 21.308 | '26.746 : 12220
374 347 1694 .041 .3 .73 A 24 238
40 345 690 | .03 .380 725 3 20,793
46 341 682 .022 .362 703 -
50 5.336 | 10.673 | 16.010 | 21.348 | 26.683 A
524 .334 .668 .004 .339 672 || Longi-
55 .332 .665 | 15.998 .330 |- .e62 || tude Inch.
60 | .328 . 657 .985 .312 .640 || interval.
: ’
29 00 5.328 | 10.657 | 15.985 | 21.312 | 26.640 1 . 000
05 .324 .648 .971 .295 619 2 .002
074 .322 643 . 965 .287 608 3 .003
10 320 640 .958 .278 598 4 . 006
15 315 630 .945 . 260 575 5 .010
2 | 5310 | 10.621 | 15.932 | 21.242 | 26.553 || Latitude| Meridi-
224 1,308 .617 925 | 934 .542 ||interval.|qi a0 oo
25 306 612 *.920 225 .532 .
30 302 605 .907 .209 .511 B Tnehes.
1 6. 060
35 5298 | 10.596 | 15.894 | 21.192 | 26.490 2 12.121
37k | 295 .591 .8 183 .478 3 18.182
40 .294 .587 1880 174 .468 4 24.242
45 289 .578 .867 156 .44 5 30.302
Pl
50 5.284 | 10.569 | 15.853 | 21.137 | 26.422
524 .282 .565 84T 2130 412 || Longi-
55 | ...280 ..560 . 841 121 :401 || tude Inch.
60 . 275 . 552 . 828 .104 .380 || interval.
. : ) — -
30 00 5.275 | 10.552 | 15.828 | 21.104 | 26.380 1 . 000
05 272 .543 815 | 086 .358 2 1002
07} 269 538 *.808 077 346 3 1003
10 267 534 . 801 068 .335 4 . 006
15 262 525 .87 050 .312 5 “010
20 | 528 | 0516 | 157 | 210 | 26.2% | Latitude Meridi-
224 . 256 .512 .76 .024. .280 |linterval. | 4.
% 254 507 2760 J014 268 distance.
30 .249 .499 .748 | 20.998 247 P
o| Inches.
1 6.061
5.245 | 10.490 | 15.735 | 20.980 | 26.225 2 12.122
374 243 485 .728 .971 .213 3 18.183
40 240 480 .721 .961 .202 4 24.245
45 .236 472 .708 .944 .180 5 30.305
" 50 5.232 | 10.463 | 15.695 | 20.927 | 26.159
52} 229 4 .688 918 147
55 227 .454 .681 908 135
60 .222 445 . 667 .890 112




GANNETT.] ‘ GEOGRAPHIC TABLES AND FORMULAS.

TasrLe 10.— Coordinates for the projection of maps (scule 15455 )—Continued.

Abscissas of developed 1lel.
ADSCISELS veloped purn Ordim(litesof lc}elvel-
i , . oped parallel.”
L"t(l)tf“d(’ Longitude interval.
parallel. Longi-
1. 27, 3. 47, 5. tude Inch.
interval.
o/ Inches. | Inches. Inches, Inches. | Inches. ’

3L 00 | 5.222 | 10.445 | 15.667 | 20 890 | 26.112 1 . 000
05 .218 .43 . 654 .872 .089 2. .002
074 .216 .432 .647 .863 .079 3 1003
10 213 | .426 .640 .853 . 066 4 . 006
15 . 209 417 .626 .834 .043 5 2010.

) . Lo . . Meridi-

20 5.904 | 10.408 | 15.613 | 20.817 | 26.021 | Latitude| " 0 7

223 .202 . 404 . 605 .807 .009 ||interval. | qiceoce

25 . 200 .400 .598 798 | 25.998

30.  .195 .390 .585 .780 .975 ; Tnches,
. 1 6. 062

35 | 5190 | 10.381 | 15571 | 20.762 | 95.952 § }g ig‘é

374 .188 .376 . 566 753 .941 4 24219

40 .186 .372 557 .743 .929 5 30,311

45 L3181 .362 .544 125 -906 -

50 | 5177 | 10.353 | 15.530 | 20.706 | 25.888 || T o

524 174 348 | - 523 .697 .871 P Inch

55 172 .344 .516 1688 S860 | e ich.

60 | .167 .334 502 669 .83¢ | mtervat |

- ’

32 00 5.167 | 10.334 | 15.502 | 20.669 | 25.836 1 . 000
05 162 425 487 . 650 812 2 .002
074 160 320 .480 .640 800 3 ..003
10 .158 .315 473 .630 .788 4 . 007
15 1153 .305 .458 “611 .764 5 .010
20 | 5148 | 10206 | 15.444 | 20502 | 25.740 || Latitude| Meridi-
24 “146 .291 487 | .582 .728 [linterval. | gigea e
2% .143 .286 .430 .573 .16
30 2139 277 .416 .554 .693 ; Inches

1 . 063

35 | 5.13¢ | 10.268 | 15.401 | 20.535 | 25.669 z At
374 131 263 .394 .526 .659 : 21 254

40 129 | . .258 .387 | .516 .645 5 5057
45 124 . 249 .373 498 | 1622 -

50 | 5120 | 10.239 | 15.359 | 20.478 | 25.598 - :
524 17 .234 .352 .469 586 || Longi-
" 56 .15 .229 .344 .459 .574 || tude Inch.

60 .110 . 220 .830 . 440 .550 | interval.

L 7

33 00 5110 | 10.220 | 15.330 | 20.440 | 25.550 1 .000
05 | .105 2210 .316 ~421 .526 2 -002
07} 1103 -206 .308 41 .514 3 .003
10 .100 -201. 2301 -402 -502 4 .007
15 2096 2191 .87 .382 .478 5 .010
20 | 5000 | 10182 | 15.272 | 20.363 | 25.454 | Latitude| Merigi
25 088 .176 S64 1352 -440 | interval. | qictatiee.

2 . 086 171 L9587 .342 428
30 .081 1162 L2242 .323 .404 , Tuches,

. 1 6. 065

85 | 6.07 | 10.152 | 1528 | 20804 | 25.3%0 || . 2 }g =
374 L074 47 .220 .294 .868 M 24 38
40 .071 143 .213 .285 356 H 30,599
45 .06 1132 1199 . 266 .331 -
50 5.061 | 10.123 | 15.184 | 20.246 | 25.307
52} 059 .118 A7 .236 $295
55 - 056 .13 .169 . 226 .282
60 .052 L1038 .15 .206 .258
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GEOGRAPHIC TABLES AND FORMULAS.

{BULL. 234.

Tasre 10.— Coordinates for the projection of maps (scale y3355)—Continued.

‘ Abscissas of developed parallel, vOrdim(lites'ofI(]le]vel»

: oped parallel.
Laté)tude Longitude interval.
parallel. N

. Longi-
1. 2/, 3. 4. 5. tude Inch.
: interval,

o Inches. Inches.. | Inches. Inches. | Imches. [

3400 5052 | 10.103 | 15.155 | 20.206 | 25.258 1 .000
05 -047 ..093 2140 .186 L9338 2 002
074 .044 .089 .132 176 -220 3 .003
10 2042 .083 125 . 166 .208 4 .007
15 .037 .073 2110 .146 .183 5 .010

- . Meridi-

20 | 5082 | 10.063 | 15.005 | 20.126 | 2.158 | Latitude] ~ T

2L | .029 .058 .087 .116 145 |{interval.{ qitonce.

2 .027 .053 .080 106 1133

30 022 -043 . 065 086 1108 T Tnehes,
E 1 6.065

35 | 5.017 | 10.033 | 15.050 | 20.066 | 25.083 -2 12280

374 .014 028 .042 . 056 .070 S s

40 -012 .023 .035 -046 . 058 5 e

45 .007 .013 .020 .026 1033 -

50 5.002 | 10.008 | 15.005 | 20.006 | 25.008 |

524 1 4.999 9.998 | 14.997 | 19.996 | 24.99% O‘agl‘ Inct

55 .997 .993 .90 .986 .o83 ||, tude | Inch.

60 . 992 .983 .97 . 966 .958 || Interval.

!

35 00 4.992 9.983 | 14.975 | 19.966 | 24,958 1 . 000
05 .87 973 . 960 - 947 .983 2 .002
074 .984 968 .952 936 1920 3 .003
10 .982 963 .945 926 .908 4 .007
15 .976 958 1929 906 .882 5 .010

: . Meridi-
2 | 4971 9.042 | 14.913 | 19.885 | 24.856 .L“tlt“d]c onal
22 . 969 937 .906 - 874 .843 [[dnterval. | gi 0 nce.
2 . 966 932 .898 864 .830 ]
30 .961 922 883 844 . 805 ’ Tnches.
. 1 6.067
35 | 4.95 | 0.912 | 14.868 | 19.824 | 24.780 5 12158
374 .953 907 .860 814 767 i 2. 266
40 .951 902 .853 805 .754 5 30,533
45 . 946 891 .837 783 .728 .
50 4.940 9.881 | 14.821 | 19.762 | 24.702 ;
52k | .938 | . .876 .814 752 .690 || Longi- h
55 .935 871 . 806 .742 677 ||, tude Inch.
60 .930 . 861 .91 722 .652 |/ interval.

36 00 4.930 9.861 | 14.791 | 19.722 | 24.652 1 . . 000
05 .925 . 850 776 | .01 .626 2 -002
074 .923 845 7768 690 L613 3 . 005
10 .920 840 .760 680 ~600 4 .007
15 .915 830 .45 660 574 b .010

. Meridi-
20 | 4.910 | 9.819 | 14.719 | 19.638 | 24.548 |[Latitudel T oy
L .907 814 721 628 .535 ||interval.| qiciance.
b 904 808 2 617 .521
3 . 899 798 . 697 H96 .495 ’ Tnches.
1 6.067
35 4,894 9.787 | 14.G81 | 19.574 | 24.468 .3 5208
374 .891 782 .673 564 .455 : o4, 258
40 .888 777 . 665 554 .442 H 30350
4 .883 766 649 532 .415 -
50 4.878 9.756 14.633 19.512 24,389 ’
524 .875 750 .626 501 .376
55 .873 745 1618 .490 .363
60 .868 735 .603 470 .338
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Tanre 10.—Coordinates for the projection of maps (scale t345y)—Continued.
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GEOGRAPHIC TABLES AND ¥WORMULAS.

¢

Abscissus of developed pamllel.v or dint}ites o f](}c]vel«
. - oped parallel.
Lat:)tfudc Longitude interval,

parallel. ‘Lon ai-

1. o, 3. 4. 5. tude Tnch.
interval.
o 7 .hz.clzcs'. Inches. | Inches. | Inches. | Inches. 4 ’

37 00 868 9,735 | 14.603 | 19.470 . 1 .000
05 .862 724 .586 448 .310 2 . 002
074 .859 .718 .578 .437 .296 3 .005
10 . 856 3 .569 L426 1282 4 . 007
15 . 851 702 .553 . 404 .255 5 .010 .
. : . Meridi-
20 | 4.8 | 9090 | 14.5% | 19.382 | 24.208 || Latitude| ¥ SNCH

- 224 .843 . 686 .529 .372 215 |Hinterval.| gicietice.
2 .840 .680 .521 .362 .202
30 .885 .670 . 505 .340 .175 ; Tnches.

) 1 6:068

35 | 4.830 | 9.659 | 14.489 | 19.318 | 247148 2 Y ;gg
374 . 827 .654 .481 .308 .135 A B vig+4
40 L824 . 649 .478 .298 122 5 30,541
45 .819 .638 .457 .276 . 095 e
50 4.814 9.627 | 14.441 | 19.25¢ | 24.068 -
524 L811 .622 432 .243 054 || Lougi- ,
55 . 808 616 | .42 .232 040 ||, tude Inch.
60 . 802 .605 407 .209 .012 | interval.

N . 4

38 00 4.802 9.605 | 14.407 | 19.209 | 24.012 1 .000
05 797 .594 .391 .188 | 23.985 2 . 002
074 L9t .589 .383 .178 .972 3 .005
10 .792 .584 375 .167 .959 4 .007
15 .786 B78° .359 .146 .32 5 .00

i }/I . ..
90 | 478l | ese2 | 14813 | 10.12¢ | 23.905 ||Latitnde| Merdi- |
1 778 . 556 .335 .113 .891 jlinterval.| Ty 6
2% 776 551 326 .102 .878
30 770 .540 .810 .080 -850 ; Tnches.
1 wene
35 | 4.764 | 9.520 | 14.293 | 19.058 | 93.822 z 12158
374 .762 . 524 .28 047 .809 4 2o
40 .759 .518 277 + 036 795 H 0508
45 .T54 . 507 . 261 .015 .768 : -
50 4.748 9.496 |- 14.244 | 18.593 | 23,740 |[~———
524 .746 .490 .236 L981 "726 || Longi--
5 | .742 .485 207 .970-j .m2 | tude | Inch.
* 60 .787 474 o1 | .948 .685 || interval.
. !

39 00 4.737 9.474 | 14.211 | 18.948 | 23.685 1 . 000
05 .731 .463 194 .926 .657 2 .002
074 .728 457 .185 .914 L642 3 .005
10 .726 .451 77 .902 .628 4 . .007
15 .720 440 | . .160 . 880 .600 5 .010
90 |- 474 | o429 | 1143 | 1888 | 23.672 | Latitude| Meridi:
228 712 .423 .135 .846 .558 [linterval.| gz eo oo,
% .709 .417 126 .88 ) 544
30 .703 .407 L1194 L8138 .516 ; Tnches

) . 1 6.070
35 | 4.698 | 9.395 | 14.093 | 18.790 | 23:488 : 12340
374 .695 .389 .084 779 .47 4 24 581
40 .692 .38¢ .076 . 768 .460 5 30, 851
45 686 .373 . 059 . 746 .432 -0l
50 4,681 9.362 | 14.042 | 18.723 | 23.404
B 524 678 ‘| .356 .034 712 .390
56 .675 .350 .025 .700 .375
60 .669 .339 .008 .678 .347

89
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GEOGRAPHIC TABLES AND 'FORMUL:AS.

[BULL. 284,

TaBLe 10.—Coordinales for the projection of maps (scale Tg{,w)—(}mltinued.

- Abscissas of devel llel.
bscissas o deve oped paralle Ordimétes of ]c}c]vel-
. oped parallel.
Lat(l)tfude _ Longitude interval.
parallel. : :
| Longi- N
1. 2, 3, 4, 5. * tude - Inch.
. interval.| -
o Tnches. Inches. | TFnches. | Inches. | Inches.’ Do
40 00 4,669 9.339 | 14.008 | 18.678 | 23.347 1 . 000
' 05 .664 .328 | 13.991 .665 .319 2 . 002
07% 2661 .32 .983 .644 .305 3 . 005
10 .658 .316 .975 632 .291 4 . 007
15 .652 .305 .957 .610 . 262 5 .010
20 4.647 9.203 | 13.940 | 18.586 | 23.233 [ Latitude L?,fﬂl
224 644 .288 .931 .575 .219 [jinterval. | gsqeo e
25 641 . 282 . 923 . 504 . 205 ;
30 ,635 .21 906 | 542 177 , Tnches.
- 1 6.072
3 | 4.630 | 9.250 | 13.889 | 18.518 | 23.148 3 1218
374 .627 253 -.880 .507 134 3 24, 286
40 .624 .248 .&71 495 119 5 30,558
45 .618 . 236 .84 472 .090 :
50 4.612 9.924 | 13.837 | 18.449 | 23.061 -
524 . 609 219 .828 438 .047. || Longi-
55 .606 .213 .. 819 1426 .032 ||, tude & Inch.
60 -600 .201 801 | .40z .002 || interval.
. . v
41 00 4.600 9.201 | 13.801 | 18.402 | '23.002 1 .000
. 0 .59 189 784 .378 | 22.973 2 . 002
074 .592 183 .776 368 .958 3 o .005
10 .589 178 . 766 356 .944 4 .007
15 .583 166 .749 332 .915 b - .010
20 4,577 9.154 | 13.732 | 18.309 | 22.886 | Latitude Ivfﬁﬁ(lh'
224 .574 149 .728 208 .872 [[interval. | g: 0 hce.
25 571 .143 .714 286 .857
30 . 566 .131 .697 ,262 .828 ,1 Tnches.
35 | 4560 | 9.119 | 13.679 | 18.239 | 22.798 2 2.1
37} .557 .114 ,670 227 784 i 24,590
40 L5654 108 .661 215 .769 5 30, 362
45 . 548 . 096 644 192 .740 -
50 4.542 9.084 | 13.626 | 18.168 | 22.710 || Longi-
52% .939 078 617 156 . 695 tude Inch,
55 .536 072 |- .608 145 .681 |[interval.
. , 3
4200 4.530 9.060 | 13:591 | 18.122 | 22.652 1 000
05 .524 049 .572 098 .622 > 1002
074 .521 043 564 086 .607 3 1005
10 .518 037 555 073 .592 4 007
6 |- .513 025 .537 050 .563 57 010
20 [ 4807 | .01 | 13.5%0 | 18.027 | 22,538 | Latitude Meridi.
2% . 504 007 511 014 .518 | interval.
2% -501 1002 1502 504 distance.
30 . 495 . 990 484 | 17, 979 474 g
CI ’ Inches.
1 6.073
35 4.489 8.978 | 13.467 | 17.956 | 22. 445 2. | 12.148
374 .486 972 . 458 .9dd 3 18.220
40 .483 966 449 .932 415 4 24.204
45 477 954 .431 908 .385 5 30.367
50 4.471 | 8.942-| 13,413 | 17.884 | 22.355
524 .468 936 404 | .872 .340
b5 . 465 .930 | - .89 . 860 1325 L
. ,3;‘?9? . 459 918 | .377 .836 .295
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TasLe 10.—Coordinates for the projection of maps (scale Tfhu)—Ci)lltinue(l.

A bscissas d llel.
Abscissas of developed paralle Ordinates of devel-

oped parallel.

Lnti)tfnde Longitude interval.
llel.
part ‘c Longi-
1. 27, 3, 47, 5. tude Inch.
. interval.
Q- ! Inches. | Inches. | Inches. | Inches. | Inches. 4

43-00 | 4.459 | 8.918 | 13.377 | .17.836 | 22.295 1 .000
05 453 . 906 .359 .812 - 265 2 . 002
074 .450 .899 .349 .799 . 249 3 -005
10 L4d7 .894 1340 L787 .234 4 .007
15 L4d1 .882 .322 .762 .203 5 .010
2 | 4434 | 8869 | 13303 | 1778 | 22172 | Latitude Moridi-
224 481 .863 | - 204 726 .157 [jinterval.| 434: 700,
25 L428 .856 .285 713 141 :
30 422 | ¢ 844 . 266 .688 .110 ; Tnches

) 1 6.075
35 | -4.416 | 8.8%2 | 13.248 | 17.664 | 22.080 2 To.
374 413 .82 | . .239 . 652 .065 A 24 08
40 .410 .820 .230 .640 . 050 5 bt
45 . 404 .808 .212 .616 .020 -
50 |- 4.398 | 879 | 13.194 | 17.502 | 21.990 |7 -
52} .395 .789 .184 .579 .974 e Inch.
55 .392 .784 176 .567 .959 ||, tu °] neh.
60 -386 772 57 | 643 .929 | Interval.

. ' ’

44 00 4.386 8.772 | 13.157 | 17.543 | 21.929 1 . 000
05 .380 . 759 .139 .518 .898 2 . 002
074 .376 .753 129 . 506 .882 3 . 005
10 373 47 1120 .494 .867 4 -007
15 .867 . 734 .102 .469 .836 5 .010

: Meridi-
20 [ 4361 | 8722 | 13.088 | 17444 | 20805 |\ Latitude o,
22} .35 .716 074 .d31 .789 || 1nterval-l gigtance.
25 355 709 .064 419 774
30 349 .697 . 046 394 L7438 , Tnches.
1 6.076
85 | 4342 | s.o85 | 13.007 | 17.370 | 21712 2| 1
374 339 .678 .018 .357 -696 1 24. 304
40 .336 L672 .009 .345 .681 5 30,380
45 ..330 2660 | 12.990 |+ 320 .650 :
50 4,324 8.648 | 12,071 | 17.205 | 20619 || Ty oo
524 .321 642 .963 283 | .604 rol Tnch
b5 .318 ,635 953 |, .270 .58 |linterval.| .o
60 .312 623 1935 . 246 .558 :
S ; ;

45 00 4.312 8.623 | 12,935 | 17.246 } 21.558 1 Ogg
05 .305 .610 .916 L221 L5627 2 -0
074 .302 - 604 . 906 .208 .511 8 . 085
10 .29 .598 .897 ..196 .495 4 007
15 .203 . 586 .878 71 Ld64 5 -010

: . ) Meridi-
20 | 4287 | 8673 | 12860 | 17.146 | 2r4s3 ||RAtAC) “op,)
224 .283 567 . 849 134 417 * | distance.
25 280 .560 .841 121 L401
30 .274 .048 .822 . 096 .370 ’ Inches.

1 é.ogz

. 2 12.1

35 | 4.268 8.535 | 12:803 | 17.070 | 21.338 3 18,231
374 . 264 .529 .793 .058 .322 1 24, 308
40 261 | .52 1784 .045 .306 5 30,385
45 . 255 .510 765 .020 .27
50 | 4.240 | 8.497 | 12.746 | 16.995 | 21.243
52 246 |, .491 737 982 | .28
55 | ..242 485 1| L .970 .212
60 .236 472 707 L9044 .180
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GEOGRAPHIC TABLES AND ,FORMULAS.

[BULL. 234,

TansrLe 10.—Coordinates for the projection of maps (scale 13355 )—Continued.

Abscissas of developed 1lel. g
sagol developed paratle Ordim:itos ofﬁe]vel-
i ope arallel.
. Lntgtfude Longitude interval. pedp
parallel. Longt
1. 20, 3. 47, 5. tude Inch.
interval.
o/ Inches.. | Inches. | Inches. | Inches. Inches. ’
46 00 4.286 8.472 | 12.707-| 16.944 | 21.17% 1 .000
05 .229 .459 .688 L 918 147 2 .002
074 :226 L452 .679 . 905 .131 3 . 005
10 .223 . 446 1669 .892 .115 4 .007
15 .216 .433 .649 .867 082 5 .010
20 | 4.210 | 8420 | 12.630 | 16.840 .| 21.051 | Fatitude l\fﬁﬂ?l'
224 .207 .414 .621 .828 .035 |!interval.| giceohce.
25 .204 .408 .611 .815 .019
30 .198 .395 .593 .790 | 20.988 v Tnches.
1 6.078
85 | 4191 | 8.3%2 | 1257 | 16.76¢ | 20.95 2| R
374 .188 .376 . 564 752 .939 M 24 315
40 .184 .369 . 553 .738 .922 5 30,501
45 .178 . 366 . 534 712 . 890 -
50 4.172 8.343 | 12.515 | 16.687 | 20.858 | -
524 | .168 337 .505 .674 (842 || SRBl
55 165 .330 .496 .661 826 el nea.
60 | .159 .318 476 .635 .794 :
47 00 4.159 | 8.318 | 12,476 | 16.635 | 20.794 o
05 152 .305 .457 .610 762 1 -000
074 .149 1299 . 448 .597 . 746 2 -002
10 .146 292 .438 . 584 .70 3 - 005
15 .139 .279 .418 .558 .697 4 -007
: 5 .010
20 4.133 2,266 | 12,398 | 16.531 | 20.664 . Meridi-
2y 130 | .29 | 389 | s18 | eds | Latitude] Top,)
25 ~126 L2562 .378 . 505 1631 * |distance.
30 .120 .239 . 359 .478 .598 : ,
4 Inches. |
: . 1 6.078
35 4.113 8.296 | 12.339 | 16.452 | 20.565 5 12,157
374 .10 .220 .329 .439 .549 3 18,235
40 .106 .213 .319 .426 .532 4 24.315
45 . 100 .200 .300 | .400 . 500 5 30. 392
50 4.094 8.187 | 12.281 | 16.375 | 20.468
524 .090 .180 .271 .361 461 (1 onei-
55 .089 1 .261 .348 435 | O eh
60 . 080 .161 .241 .322 402 linrorval. :
48 00 4.080 | 8160 | 12.241 | 16.321 | 20.401 !
05 .074 .148 .222 . 296 .370 1 -000
074 .071 .142 .212 . 284 .354 2 - 002
.10 .067 135 .202 é‘;o .337 2 «88?
. . 124 182 . 244 . 304 .
15 061 22 & 3 : -0
20 | 4.054 8.108 | 12,162 | 16.217 | 20.271 : Meridi-
225 | .05l 1102 “153 1204 -5 || Latitude| “opq)
25 . 048 .09 . 143 .190 .238 - |distance.
30 .041 L 082 123 164 L2056
. ) ’ Inches.
N 1 6. 080
! 35 4.034 8.069 | 12,103 | 16.138 | 20.172 i 12,160
374 .031 . 062 .093 124 .156 3 15,240
40 . 028 . 056 . 083 .110 .138 4 24, 320
45 021 . 042 .063 . 084 .105 5 30. 400
.50 4.014 8.029 | 12.043 | 16.058 | 20.072
525 .011 .022 .034 .045 -, 066
55 . 008 .016 .024 .031 .039
60 | .001 .002 .003 .004 . 006
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TasLe 10.—Coordinates for the projection of maps (scale p3355)—Continued.

GEOGRAPHIO TABLES AND KFORMULAS.

Absciss f developed parallel,
Abscissas of developed paralle or dim:ites of ﬁelvel'
. - oped parallel.
Lat,;tfude Longitude interval.
parallel. Longi-
1. 2. 3, 4, 5. tude Inch.
interval,
o Inches. | Inches. | Inches. | Inches. | Inches. !
49 00 4.001 8.002- | 12.003 16.004 20. 006 1 . 000
05 3.995 7.989 11,984 15.978 19.973 2 . 002
074 .991 . 982 .974 . 965 . 956 3 .005
10 . 988 976 . 964 .952 . 939 4 .007
15 .981 . 962 . 943 . 924 . 905 5 010
20 3.974 . 7.949 11,923 15. 898 19. S7é : Meridi-
wp o7l J942 Jol4 885 Jo6 || Latitude “ong)
25 . 968 . 936 . 904 .872 . 840 + |distance.
30 . 961 .922 . 883 . 844 . 805
! Inches.
= . 1 6. 081
35 3. 954 7.908 | 11.863 15.817 | 19.771 9 . 12.162
374 . 951 .902 . 863 -804 . 755 3 18.243
40 .948 .895 843|790 .738 4 24. 324
45 .941 . 882 .823 . 764 . 705 5 30. 405
50 3.934 7.869 11.803 15.738 19. 672
524 .931 . 862 L793 L7244 . 695
55 L9281 .85 .783 L7110 . 638
60 .921 .842 ~. 762 . 683 . 604
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TABLE 11.—Areas of quadrilaterals

GEOGRAPHIC TABLES AND FORMULAS.

[From Smithsonian Geographical Tables.|

" [BULL.234.

of earth’s surface of 307 extent in latitude and
longitude. .

Middle lati- : Middle lati- : Middle lati- :
. Areain Area in ; Area in
quat(lllgfa‘ééml, square miles. quatduglea(t)éml. square miles. qu;ggfa%ml. square miles.
o 7 o V4 ) . -] /
0 00 | 1,188.10 i1 00 | '1,166.84 22 00 | 1,103.68
0 115 | 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 11 45 | 1,163.85 22 45 | 1,097.88 -
100 | 1,187.92 12 00 | 1,162:81 23 00 | 1,095.91
-1 15. [ 1,187.82 12 15 | 1,161.75 23 15 | 1,093.92
130 | 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 } 1,186.9 13 30 i 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 25 15 | 1,077.23
3 30 i 1,185.95 14 30 | 1,151.23 25 30 | 1;075.05
3 45 71 1,185.62 ||~ 14 45 | 1,149.95 25 45 | -1,072.85
4.00 | 1,185.28 15 00 ! 1,148.65 26 00 | 1,070.64
4 15 | 1,184.92 15 15 [ 1,147.33 26 15 | 1,068.40
4 30 | 1,184.53 15 30 1 1,145.99 | -~ 26 30 | 1,066.14
4 45 | 1,184.13 . 15 45 | 1,144.63 26 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 | 1,141.84 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
7 00 | 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 | 1,087.47
7 45 | 1,177.53. 18 45 | 1,126.62" 29 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 | 1,174.63 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 | 1,172.28 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 | 1,111.11 32 00 | 1,011,40
10 15 | 1,169.63 21 15 | 1,109.28 32 15 | 1,008.69
10 30 |.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




GANNETT.]

GEOGRAPHIC TABLES AND FORMULAS.
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Tasie 1l.—Areas of quadrilaterals of earth’s surface of 807 extent in lutitude and longi
tude—Continued.

[From Smithsonian Geographical Tables.]

Middle lati- : Middle lati- . Middle lati- N
Are Area in Area in
qunglgﬁm(t)ém]. Sq“m{ewn;ri.lles' quatclllglea(zferdl. square miles. quat(;lgfu%grnl. square miles.
o 7 . o /- . ° ’

. 33 00 1,000. 43 44 00 860. 25 56 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 55 456 674. 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
3 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

.87 15 950. 43 48 15 797.13 59 15 613. 59
37 30 947. 8 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. 20 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 63 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 © b4 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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[From Smithsonian qeogtaphical Tables.]

[BULL. 234,

s of earth’s surface of 30/ extent in latitude and longi-
tude—Continued.

Middlelatitude s Middlelatitud : Middlelatitud .
of ql(l}eilﬁl.‘ill&\.ll-c Area n;l[l] zg'uaro of q{?ﬁgf;'e Areai]?il] gg‘uare of qéﬁgf&_e Areanl]rillgguare
o ’ o 7 o Vi N
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 45 455,13 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 84 45 110.18
69 00 430. 84 77 00 270.73 85 00 104. 95
69 15 425. 96 77 15 265. 62 8 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. 3¢ 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 52.53
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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Tanve 12.—dreas of quadrilaterals of earth’s surface of 15/ extent in latitude and
longitude. ' ’

[From Smithsonian Gcogrz{phicul Tables.]

Middle latitude Area in Midd'le latitude Area in Middle Iatitude f{ren in

of quadrilateral. |square miles.|| of quadrilateral. [squaremiles.|| of quadrilateral. [squaremiles.
A o s u ) o 7
0 07 30 297.02 5 37 30 295. 63 11 07 30 291. 59
0 15 00 297,02 5 45 00 295.57 11 15 00 291. 47
0 22 30 297.02 |- 5 52 30 295. 51 11 22 30 291. 34
0 30 00 297.01 6 00 00 295. 44 11 30 00 291.22
0 37 30 297.01 6 07 30 295. 37 11 37 30 291.09
0 45 00 297.00 6 15 00 295.31 | 11 45 00 290. 96
0 52 30 296. 99 6 22 30 295.24 || .11 52 30 290. 83
1 00 00 296. 98 6 30 00 295.17 1200 00 290. 70
1 07 30 296. 97 6 37 30 295. 09 12 07 30 290. 57
1 15 00 296. 96 6 45 00 295. 02 12 15 00 | 290.44
1 22 30 296. 94 6 52 30 294. 95 12 22 30 290. 30
1 .30 00 296.93 7 00 00 294, 87 12 .30 00 290.17
1 37 30 296. 91 7 07 30 204.79 1237 30 290. 03
1 45 00 296. 89 7 15 00 294.71 12 45 00 289. 89
1 52 30 296. 87 7 22 30 294.63 || 12 52 30 289. 75
2 00 00 296. 85 7 30 00 294. 55 13 00 00 289. 61
2 07 30 296. 82 7 37 30 294. 47 13 07 30 289. 47
2 15 00 296. 80 7 45 00 294. 39 13 15 00 289. 33
2 22 30 296. 77 7 52 30 294. 30 13 22 30 289.18
2 30 00 296. 75 8 00 00 204. 21 13 30 00 289. 03
237 30 296.72 8 07 30 294.12 13 37 30 288. 88
2 45 00 296. 69 8 15 00 294. 03 13 45 00 288.73
2 52 30 "296. 66 8 22 30 293. 94 13 52 30 288. 58
3 00 00 296. 63 8 30 00 293. 85 14 .00 00 288. 43
3 07 30 296. 60 8 37 30 293. 75 14 07 30 288. 28
3 15 00 296. 56 845 00 | 293.66 14 15 00 288.12
3 22 30 296. 53 8 52 30 293. 56 14 22 30 287.96
3 30 00 296. 49 9 00 00 293. 47 14 30 00 287. 81
3 37 30 296. 45 9 07 30 293. 37' 14 37 30 287. 65
3 45 00 296. 41 9 15 00 293.27 14 45 00 287. 49
3 52 30 296. 36 9 22 30 293.16 14 52 30 287.33
4 00 00 296. 32 9 30 00 293. 06 15 00 00 287.17
4 07 30 296. 28 9 37 30 292. 95 15 07 30 287.00
4 15 00 296. 23 9 45 00 292. 85 15 15 00 286. 83
4 22 30 296.18 - 9 52 30 292.74 15 22 30 286. 67
4 30 00 296. 13 10 00 00 292. 63 15 30 00 286. 50
4 37 30 296. 08 10 07 30 292. 52 15 37 30 286. 33
4 45 00 296. 03 10 15 00 292.41 15 45 00 286. 16
4 52 30 295. 98 10 22 30 292. 30 15 52 30 285. 99
5 00 00 295. 93 10 30 00 292.19 16 00 00 285. 82
5 07 30 295. 87 10 37 30 292.07 16 07 30 285. 64
5 15 00 295. 81 10 45 00 291. 95 16 156 00 285. 46
5 22 30 295. 75 10 52 30 291. 83 16 22 30 285. 28
5 30.00 295. 69 11 00 00 291.71 16 30 00 285.10

Bull. 234—04——7
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- TasLe 12.—Areas of quadrilaterals of earth’s surface of 157 extent in latitude and longi-
tude—Continued.

. [From Smithsonian Geographical Tables.]

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

° ’ ” o ’ ” o r

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 00 263. 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 30 282. 66 2337 30 272.72 29 07 30 | -260.30
- 18 15 00 282.46 23 45 _00 272.47 29 15 00 259. 99
18 22 30 282. 26 23 52 30 272.21 29 22 30 259. 68
18 30 00 282.06 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 2568. 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 30 281. 04 24 37 30 270.65 30 07 30 257.78
19 15 00 280. 83 24 45 00 270. 38 300 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 25 45 00 268. 21 31 15 00 254. 86
20 22 30 '278.90 25 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 15 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 2717. 32 26 45 00 265. 97 32 15 00 252.17
21 22 30 277.09 26 52 30 265. 68 32 22 30 I 251.83
21 30 00 276. 86 27 00 00 265. 39 32 30 00 251.49

21 37 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 .
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TasLe 12.—Areas of quﬁdrilalemls of earth's surface of 157 extent in latitude and longi-
tude—Continued. :

[From Smithsonian Geographical Tables.]

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

] / 7. o /7 ” o] / /”

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 4 15 00 214.17
33 22 30 249. 06 38 52 30 232.48 4 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 4 52 30 211.91
3¢ 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 52 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 30 228. 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
3 00 00 244. 40 40 30 00 227.15 46 00 00 207.78

35 07 30 244. 03 40 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
35 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
.736 30 00 239.91 42 00 00 222.08 47 30 00 202. 15

36 37 30 239. 53 42 07 30 221. 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 B2 30 219. 04 48 22 30 198. 80
37 30 00 236. 83 43 00 00 | 21860 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 00 217.78° 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




100 GEOGRAPHIC TABLES AND FORMULAS. [BULL. 234,

TABLE 12.—Areas'of quadrilaterals of earth’s surface of 157 extent in latitude and longi-
- tude—Continued. .

a

- [From Smithsonian Geographical Tables.]

Middle latitude Area in Middle latitude | Area in Middle latitude Area in
of quadrilateral. |square miles.|| of quadrilateral. {square miles.l| of quadrilateral. [square miles.

49 37 30 193. 93 55 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. 94 556 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. 95 556 37 30 169. 26 61 07 30 144. 93
50 15 00 191.46 56 45 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

50 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
5130 00 186. 45 57 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
52 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 68 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 || 89 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 00 148.91 656 45 00 123.38
54 52 30 172. 46 60 22 30 148. 34 65 52 30 122.78
55 00 00 171.93 60 30 00 147.77 66 00 00 122,19
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TABLE 12.-—Aréas of quadrilalerals of earth’s surface of 157 extent in latitude and longi-
' tude—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. |square miles.

66 07 30 121. 59 71 37 30 | 94.78 77 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 15 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 30 00 90. 43 78 00 00 62.56

67 07 30 116. 80 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 30 114. 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 00 112,587 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 52 30 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 1 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
70 00 00 102. 81 75 30 00 75. 32 81 00+ 00 47,08

70 07 30 102. 20 75 37 30 74.69 8L 07 30 46. 44
70 15 00 101. 59 75 45 00 74. 05 81 15 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 81 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 82 00 00 41.89

71 07 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
71 22 30 96. 03 76 52 30 68. 32 82 22 30 39.94
71 30 00 95.41 77 00 00 67.68 82 30 00 39.29
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. TaBLE 12.—Areas of quadrilaéerals of earth’'s surface of 15/ extent in latitude and longi-
) tude—Continued. '

[From Smithsonian Geographical Tables.]

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

s v }/' T o s w-
82 37 30 38.64 85 07 30 25.58 87 37 30 '12. 48
"82 45 00 37.99 85 15 00 | 24.93 87 .45 00 11.82
82 52 30 37.84 85 22 30 | 24.27 87 52 30 | - 11.18
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 85 45 100 22.31 88 15 00 9. 20

83 22 30 '34.73" I 85 52 30 | * 21.66 88 22 30 ° 8.54
83 30 00 34.08 ‘86 00 '00 | ° 21.00 '88--30 00 7.88
83 37 30 33.42 86 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 8 22 30 | 19.04 || -88 52 30 5,91
84 00 00 31.47 86 30 00 18..38 89 00 00 5.26
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 62 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

85 00 00 26.24 87 30 00 13.13
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of earth’s su
longitude.

‘[From Smithsonian Geographical Tables.]

103

rface of 10/ extent in latitude and

Middle lati- | 4 pop 1y square Middle lati- | 4 00 5 square Middle lati- | ;00 i1 square
d : d. s de of

qunt(;lriﬁl‘t)éml. miles. qua'i;)rifugéml. miles. qua.tcilrifngeml. miles,
o ’ ‘ . o /7 o 7
0 05 132. 01 7 2 130.93 14 45 | 12077
0 15 132. 01 7 3 130. 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 45| 132.00 8 05 180.73 15 25 127.38
0 55 131. 99 8 15 130. 68 15 35 127.28
1 05 181.99 8 % 130. 63 15 45 127.18
1 15 131.98 885 130,57 15 55 <|  127.08
1 % 181.97 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 05 130. 40 16 25 126. 77
1 55 131.94 9 15 130.34 16 35 126. 66
2 05 181.93 9 2 130. 28 16 45 126.55
2 15 131.91 9 35 130. 22 16 55 126. 44
2 95 181.90 9 45 180.15 17 05 196. 33
23 131. 88 9 55 130.09 1715 126. 22
2 45 131. 86 10 05 130. 02 17 % 126. 11
2 55 131. 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 9% 131.78 10 45 129.76 18 05 125.65
3 35 181.76 10 55 129. 68 18 .15 125. 54
3 45 18174 11 05 129.61 - 18 25 125. 42
3 55 181.71 11 15 129. 54 18 85 125. 30
4 05 131.68 11 2 129. 47 18 45 125.18
4 15 131. 66 1 35 129. 39 18 55 125. 06
4 95 131.63 11 45 129. 32 19 05 124,94
4 35 131.60 11 55 129. 24 1915 124:81
4 45 131.57 12 05 129.16 19 2 124. 69
4 55 131.54 12 15 129. 08 19 35 124. 56
5 05 181. 50 12 25 129. 00 19 45 124.44
5 15 131.47 12° 35 .198.92 19 55 124. 31
5 25 131.44 12 45 128. 84 20 05 124.18
5 35 131. 40 12 55 128.76 2 15 124.05
5 45 131. 36 13 05 128. 67 2 25 123. 92
5 55 131.33 13 15 12859 20 35 123.79
6 05 131.29 13 25 128. 50 2 45 123..66
6 15 131.25 13 35 128. 41 20 55 123.52
6 25| 13121 18 45 128.33 21 05 123.39
6 35 131.16 13 55 19824 . 21 15 123.25
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 | 122,84
7 15 130. 98 14 35 127.87 21 55 122.70
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TABLE 13.—Areas of quadrilalerals of earth’s surface of 10 extent in latitude and longi-
: tude—Continued.

[From Smithsonian Geographical Tables.]

Middle lati-
tude of
quadrilateral.

Area in square
_miles.

Middle lati-
tude of
quadrilateral.

Area in square
miles.

Middle lati-
tude of
quadrilateral.

Area in square
miles,

122. 56
122,42
122, 28
122.13

121. 99
121. 84
121. 69
121. 55

121. 40
121.25
121.10
120. 94

120.79
120. 64
120.48
120. 33

120. 17
120.01
119. 85
119. 69

119.53
119. 37
119. 21
119. 04

118. 87
118.71
118. 54
118.37

118. 21
118. 04
117.87
117. 69

117. 52
117. 35
117.17
116.99

116. 82
116. 64
116.46
116. 28

116.10
115.92
115.73

115.55

115. 37
115.18
114. 99
114. 81

114. 62
114. 43
114. 24
114. 04

113. 85
113. 66
113.47
113.27

113. 07
112.88
112. 68
-+ 112.48

112.28
112.08
111.87
111. 67

111.47
111. 26
111. 06
110. 85

110. 64
110. 43
110. 22
110.01

109. 80
109. 59
109. 37
109.16

108. 94
108.73
108. 51

108.29

108. 07
107. 85
107.63
107.41

107.19
106.96
106, 74

106. 51

106. 29
106. 06
105. 83
105. 60

105. 37
105. 14
104.91
104. 68

104. 44
104, 21
103. 97
103, 74

103, 50
103. 26
103. 02
102.78

102. 54
102. 30
102. 06
101. 82

101, 57
101, 33.
101. 08
100. 83

100. 59
100. 34
100. 09
99. 84

99. 59
© 99,33
99. 08
98, 83

98. 57
98. 32
. 98.06
. 97.80

97.55 |
97.29
97.03
96,77

96. 50
. 96.24
95. 98
95,71
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TaBLE 13.—Areas of quadrilaterals of earth’s surface of 107 extent in latitude and longi-
tude—Continued.

[From Smithsonian Geographical Tables.]

- Midadle lati- A;‘ea in square Middle lati- Area in square Mitd%le kflti; Areain square
quntcl]lgfa?(fzml. miles. quagi‘?ﬁxgéml. miles. qutu;l riﬁu?eml. miles.

o 7 o / o 4
44 05 95. 45 50 45 84.21 57 25 71.78
44 15 95.19 50 55 83.91 57 35 71. 46
44 25 94, 92 51 05 83. 61 57 45 71.13
44 35 94, 65 51 16 83. 31 57 585 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 25 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
4.:5 55 92, 48 52 35 - 80.90 59 15 68.18
46 05 - 92.21 52 45 80. 60 59 25 67. 84
46 15 91. 94 52 55 80. 29 59 35 67.51
46 25 91. 66 53 05 79.98 59 45 67.18
46 35 91. 38 53 15 79.68 59 &5 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 25 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 61 15 64.16
48 05 88. 85 54 45 76. 88 6l 25 63. ‘82
48 15 88.57 54 55 76.57 61 35 63. 48
48 25 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 36 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 06 74. 35 62 45 61.10
49 35 86. 26 56 15 74.03 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 59.72
50 15 85. 09 56 55 72.75 63 35 59.37
50 25 84. 80 57 05 72.43 63 45 59. 03
50 35 84. 50 57 15 72.10 63 55 58. 68




106

GEOGRAPHIC TABLES AND FORMULAS.

[BULL. 234.

- TaBLE 18.—dreas of quadrilaterals of earth’s surface of 10’ exlent in latitude and longi-
tude—Continued. .

. [From Smithsonian Geographical Tables.]

~

Middle lati- ; Middle lati- - ; Middle lati- ;
; Area in square de of Area in square ' Area in square

qu;(;]gfageml. miles. qna&luri&?eral. miles. qua‘(ilr(iil‘;?éra]. miles.
o -7 ) ) 7 .0 Vi
64 05 58.33 70 45 44.05 7725 29.13
64 15 57.99 70 55 43. 69 77 35 28.76
64 25 57.64 71 05 43.32 77 45 28. 37
64 35. 57.29 71 15 42,95 77 55 27.99
“64 45 56, 94 1 2 42.58 - 78 05 27. 62
64 55 56. 59 71 35 42,22 78 15 27. 24
65 05 - 56.24 71 45 41.85 78 25 26. 85
65 15 55. 89 71 55 41.48 78 85 26. 47
65 25 55. 54 72 05 41.11 78 45 26.09
65 35 55.19 72 15 40. 74 78 55 . 25.71
65 45 - 54.83 72 25 40. 37 79 05 25. 33
60 oo 54, 48 72 35 40. 00 79 15 24. 95
66 05 54.13 72" 45 39.63 79 25 24,57
66 15 53.78 72 55 39.26 79 35 24.18
66 25 . 53.42 73 05 38.89 79 45 23. 80
66 35 53. 06 73 15 38.52 79 - 55 23. 42
66 45 52.71 73 25 - 38.15 80 05 . 23.04
.66 55 52,35 73 35 37.78 8015 . 22.65
67 05 52.00 - 73 45 37.41 80 25 22. 27
67 15 51, 64 73 55 37.03 . 80 35 21. 89
- 87 25 51.28 - 74 05 36. 66 80 45 21. 50
67 35 50. 93 74 15 36.29 80 55 21.12
67 45 50. 57 74 25 35.91 81 05 | 20. 73
67 55‘ 50. 21 74 385 35.54 81 15 20. 35
68 05 49. 85 74 45 35.17 81 25 19.97
68 15 49. 49 74 55 54.79 81 -35 19. 58
68 25 49.13 75 05 34,42 81 45 19. 20
68 35 48.77 75 15 34.04 81 55 18. 81
68 - 45 48.41 7% 25 33.66 82 05 18.43
68 55 © 48.05 75 35 33.29 82 15 18.04
69 05 47.69 75 45 32.91 82 25 17. 65
69 15 47.33 75 55 32.'53 82 35 17.27
69 25 46. 97 76 05 32.16 82 45 16. 88
69 35 46. 60 76 15 31.78 82 55 16. 50
69 45 46. 24 76 25 ® 31.40 83 05 16.11
69 55 45. 88 76 35 31.03 8315 15.73
70 05 45.51 76 45 30.65 83 25 15. 34
.70 15 45.15 76 55 30. 27 83 35 14. 95
70 25 44.78 77 056 29. 89 83 45 14.57
70 35 44,42 77 15 29.51 83 55 14. 18
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TABLE 13.—Areas of quadrilaterals of earth’s surface of 10/ extent in latitude and longi-
i tude—Continued. ' .

[From Smithsonian Geographical Tables.]

Middle lati- |, 0, i square Milee Iati- | rea in square Middle lati- Area in square
quasil:'(ijlea?efml . miles. quaglx-(iifn?gral. _ Toiles. quuslr(i]ﬁlggral . miles.
o/ ' o/ l o 7
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 55 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
85 25 10. 69 - 87 25 6.03 89 25 1.36
8 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 9.563 87 55 4. 86 89 55 0.19
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TasLe 14.— For conversion of arc inlq time.

© h. m.|] © jh.m.| © [h. m.| © |h. m.| © [h. m.|] © Jh:'m f fm. s. | ¥ s
0| 0 0[60( 4 0({120] 8 0 (180 |12 0{240 |16 030020 0| O| 0 0{ O [ 0.000

1] 0 4| 61| 4 4(121| 8 4181 |12 4241 |16 4]301[20 4 11 0 4 1] 0.067
21 0 8( 62| 4 8|122{ 8 8[182|12 & [242(16 8|302(20 8 2| 0 8 2} 0.133

3| 012| 63| 4121128 | 812|183 |12 12 243 |-16 12 | 303 | 20 12 3| 012| 3] 0.200
4| 016| 64| 416|124 | 816|184 | 12 16 | 244 | 16 16 | 304 | 20 16 41 016 4 0.267
6| 02| 65| 420|126 | 820 (185 | 12 20 |245 | 16 20 {305 | 20 20 5 02| 5033
61 024 66| 424|126 824|186 |12 24 | 246 | 16 24 | 306 | 20 24 6| 024| 6 0.400
7] 028| 67| 428127 ] 828|187 |12 28| 247 | 16 28 | 307 | 20.28 7] -028| 7| 0.467
8| 032| 68| 432|128 832(188 | 1232|248 | 16 32 | 308 | 20 32 S| 032| 8] 0.533
91 036| 691 436|129| 836|189 |12 36249 |16 36 | 309 | 20 36 9| 03] 9| 0.600
10| 040 70| 440|180 | 840|190 | 12 40 |250 | 16 40 [310 | 20 40 || 10| 040 |

11| 044 71| 444|131 | 844|191 | 1244 | 251 | 16 44 | 811 | 2044 || 11| 0 44

12| 04%| 72| 448]132| 848 (192 | 1248252 | 1648|312 | 2048 | 12| 048

13 052 | 78| 452|133 | 85211981252 | 263 | 16 52 | 813 | 20 62 || 13| 0 62
“14| 056 74| 456|134 | 856|194 | 12 56 | 254 | 16 56 | 324 | 20°56 || 14 [ 0 56

1501 0] 7| 5 0[185] 9.0(195{13 0|266]17 0{8156|21 0| 15| 1 0

6] 1 4] 76| 5 4|136| 9 4|196]13 4[256(17 431621 4/ 16| 1 4

1711 8 77| 6 8187 9 819718 8([257 |17 8|817|21 8] 17| 1 8

18| 112 78| 512(138{ 9121198 (1312 {268 1712|318 2112 |} 18| j12}:

19| 116 79| 516|139 | 916|199} 1316|259 |17 16 [ 319 |21 16 || 19| 1 164

20| 120 80| 520|140 | 9 20 i200 | 13 20 |260 | 17 20 {820 | 2120 || 20 | 120

21| 124 81| 524|241 924|201 |13 24 {261 [ 1724|321 (21 24| 21| 124 ]

221 128 82| 528 (142| 928|202 (1328|262 ) 1728 3222128/ 22 128

23| 132] 83| 532|143) 932|203|1332|263|1732]3823]2132] 23| .]132

24| 136| 84| 536 |144| 936(204]| 1336|264 (1736|324]|2036( 24| 136

25| 140 85| 540|145 ( 9 40 |205 | 13 40 |265 | 17 40 |825 | 21 40 | 25 | 1 40

26| 144 86| 544 | 146 | 944 | 206 | 13 44 | 266 | 17 44 [ 326 | 21 44 || 26 | 1 44

271 148! 87| 5481147 | 9481207 | 1348 1267|1748 {327 | 21481} 27| 148

28| 152| 88| 552|148 962|208 | 13622681752 (328)|215621( 28| 152

20 156 89| 5566 )149 ) 956|209 |13 56 | 269 | 17 56 | 329 | 21 56 || 29 | 1566

80| 2 0] 90] 6 0[150 {10 0210 |14 0[270]{18.0(380 (22 0| 80| 2 O

31| 2 4| 91| 6 4|151 (10 4| 211 |14 4271 |18 4(331 |22 4| 81| 2 4

32 2 8| 92 6 8[152110 8212 |14 827218 8(332(22 81| 82| 2 8

33| 212 93] 6121631012218 | 1412|273 | 1812333 (2212 83| 212

34| 216 94| 616 (154 | 1016 [ 214 [ 14 16 | 274 | 18 16 2216 | 84| 216

35| 22| 95| 620|155 1020 | 216 | 14 20 [275 | 18 20 {8335 [ 2220 || 85 | 220

36| 224 96| 624|156 | 1024 [ 216 | 14 24 | 276 [ 18 24 | 336 | 2224 || 86| 224
- 37| 228 97| 628|167 1028|217 (1428|277 (1828 337 (2228 | 87| 228

38| 2382 | 98| 682|158 (1032|218 | 1432|278 ]1832 (8338|2232 | 38| 2382

39| 236( 99| 636|159 (1036|219 | 1436|279 {1836 (3392236 39| 2386

40 [ 240|100 | 640|160 | 10 40 220 | 14 40 |280 | 18 40 (340 [ 22 40 || 40 | 2 40 .
41| 244 {101 | 644 | 161 | 10 44 | 221 | 14 44 | 281 | 18 44 | 341 | 2244 || 41| 244 | 41| 2.733
42| 2481102 648|162 (1048 (222 |14 48:| 282 (18 48 | 3842|2248 || 42| 248 | 42| 2.800
431 252|103 652|163 1052|223 | 1452|283 | 1852 | 343 | 2262 || 43| 252 | 43| 2.867
441 256|104 | 656|164 |10 566 | 224 | 14 56 | 284 | 18 56 1 344 | 2266 || 44| 256! 44 | 2.933
456 3 0{105| 7 0]165]11 0(225 (15 0 (285 |19 0(345 (23 0| 46| 3 O] 45 3.000
46| 3 41106 7 416611 4226|156 4286 |19 4 (346|238 4| 46( 3 4| 46 3.067
47| 3 8|107) 7 8|167 |11 8|227 |15 8|287{19 8347 |23 8| 47| 3 8| 47| 3.133
48| 312 |108f 712 [168]1112 (2281512 | 288 | 1912 (3482312 48| 312 48| 3.200
49| 316|109 | 7161691116 |229|1516 | 289 | 1916|349 | 2316 | 49| 316 | 49| 3.267
50 | 320 (110 | 720170 (11 20 |280 | 15 20 |290 | 19 20 (850 } 23 20 || 60 | 3 20| 50 | 3.333
51| 324|111 | 724} 171 1124|231 | 1524|291 |19 24 | 351 |23 24| BL| 824 | 51| 8.400
521 3928|112 | 7281721128 (282 | 1528|292 | 1998|352 |23 28| 62| 328| 62| 8.467
53| 832|113 782(173| 1132|233 (15321293|1932 (353 (2382 53| 382| 53| 38.538

11 40 1175 | 11 40 |2 1 ¢ 4 [ . 6

562 gig 112 ;44 176 | 11 44 | 236 | 16 44 | 296 | 19 44 | 356 | 23 44 b6 3 4 56 | 8.733
57| 348|117 | 748|177 | 1148|287 | 1548 | 207 | 1948 | 357 | 23 48 || 57 | 3 48| 57 | 3.800
58| 852 (118 752178 (1152 (238 1552|298 (1962|358 | 2362 (| 58| 3 62| 68| 3.867
69| 856 (119| 756|179 |11 56 239 | 15 56 | 299 { 19 56 | 3569 | 23 56 || 69 | 3 656 | 59 { 3.933
60| 4 0{120 8 0180 |12 0240 |16 0{800 |20 0 (860 |24 0| 60| 4 0| 60| 4.000
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TaBLE 15.—For convér.sion of time into are.
Hours of time into are.

Time. | Arc. | Time. | Are. | Time. | Arc. | Time, | Arc. | Time. Are. | Time. Arc.

hrs. ° Tors ° hrs. ° hrs. ° hrs. ° hrs. °
1 15 5 75 9 | 135 13 | 195 17 | 265 21 315
2 30 6 90 10 | 150 14 | 210 18 | 270 22 330
i 45 7 105 11 165 15 225 19 285 23 345
4 60 - S 120 12 180 16 240 20 300 24 360

Minutes of time into arc. Seconds of time into are.

m. o m, o/ m ° S, v s. r rn . rn
1 015 21| 515 411015 1/ 015 21 515] 41|10 15
21 030 22 5301 42|10 30 21 030 22 530 42 10 30
3| 045 23 545 | 43110 45 3 045 23 5 45| 43110 45
4 1 0f 24| 6 0] 4411 O 4 10 24 6 0 44|11 0
53 1151 25 6151 45 |11 15 5 115) 25 615| 45 (11 15
6 1301 26| 630| 46| 11 30 6| 130} 26 6 30 46 | 11 30
7 145 27 6 45 47 | 11 45 7 145 27 645 | 47 |11 45
8 20 28 7 0f 48|12 0 8 2 0 28 7 0] 48112 0
9 215 29 7151 4911215 91 215 29 715 491215 -

10 2301 30 730]) 50 {12 30 10 2301 30 730 50 | 12 30 -

11 245 31 7 45 51 | 12 45 11 2 45 31 745 | 51|12 45

12 3 0] 32 8§ 0] 52113 0 12 3 01 32 8 0 52|13 0

13 315 33 815 53 | 13 15 13 315 33| 815 53|13 15

14 3 30 34 830 | 5413 30 14 | 3 30 34| 830 54|13 30

15| 345 85| 845 55 (1345 15| 345| 35| 845)| 55| 13 45

16 4 0 36 9 0] 5614 0 16 4 0 36 9 0f 56|14 0

17 415 37 9 15 57 | 14 15 17 415 37 915 57 | 14 15

18] 430 38 9 30 58 | 14 30 18 4.30 38 930 58114 30

19 4 45 39 9 45 59 | 14 45 19| 445 39 945 59| 14 45

20( 5 0] 4010 0] 60|15 O 20 5 0 f}O 10 0] 60|15 0

Hundredths of & second of time into arc.

Hundredths .

of n second .00 .01 .02 .03 .04 .05 .06 .07 .08 00
of time.

s. " : " " 4 " " . " " " "
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| 1.80| 1.95] 2.10] 2.25| 2.40| 2.55| 2.70| 2.85
| .20 3.00( 3.15( 3.30| 3.45| 3.60| 3.75| 3.90| 4.05| 4.20| 4.35
.30 4.50| 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
050 | 7.50| 7.65| 7.80| 7.95| 8.10| 8.25| 8.40| 8.55| 8.70| 8.85
.60 9.00 | 9.15{ 9.30| 9:45| 9.60] 9.75( 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 (12.1512.30 | 12.45 | 12.60 ] 12.75 | 12.90 | 13.05 | 13.20 | 13.35
.90 13.50 | 13.65 {1 13.80 | 13.95 | 14.10 | 14.25 | 14.40 | 14.55 | 14.70 | 14.85
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TaBLE 16.— For conversion (}f mean {ime into sidereal time.
m m m m
8 [} 1 2 3
h m s h m s h m s h m s ] m s m s
0 00 0 6 5 15 | 12 10 29 | 18 15 44 000 | 0 0 0.50 3 3
1 0 6 5 6 11 20 | 12 16 34 | 18 21 49 001 |0 4 0.51 3 6
2 012 10 |-6 17 2 | 12 22 40 | 18 27 & 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 60 | 18 40 5 0.04 |0 15 0.54 3 17
5 03 2 | 6 3 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 15 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 0.68 3 32
-9 0 54 47 7 0 2| 18 5 16 | 19 10 31-] 009 |0 33 0.59 3 35
10 1 0 52 7 6 7 | 13 11 21 | 19 16 36 010 [0 37 0.60 3 39
1 1 6 58 | 7 12 12 | 13 17 27 | 19°22 41 011 {0 40 | 0.6L 3 43
12 113 3 7 18 17 | 13 23 32 | 19 28 47 0.12 |0 44 0.62 3 46
13 119 8 7 24 23 | 13 29 87 | 19 34 52 0.13 |0 47 0.63 3 50
14 125 13 7 30 28 | 13 35 42 | 19 40 67 014 |0 51 0.64 3 b4
15 131 19 7 36 33 341 48 | 19 47 2 0.15 [0 55 0.65 3 57
16 137 % 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 5
18 1 49 34 7 54 49 | 14-0 .3 | 20 5 18 018 |1 6 0.68 4 8
19 1 55 40 8 0 54 (14 6 9 | 2 11 23 019 41 9 0.69 4 12
20 2 1 4 8 6 59 | 14 12 14 | 20 17 28 0.20 |1 13 0.70 4 16
21 3 7 50 8§ 18 5 | 14 18 19 | 20 23 34 021 |1 17 0.71 4 19
22 2 13 55 819 10 | 14 2¢ 24 | 20 29 39 022 |1 2 | 0.72 4 23
93 2 92 1 8 2 15 | 14 30 30-|. 20 35 44 0.23 |1 24 0.73 4 27
24 2 2% 6 8§ 31 2 | 14 3 35 | 20 41 49 0.24 |1 28 0.74 4 30
25 2 82 11 8 37 2 | 14 42 40 | 20 47 5 0.25 |1 31 0.75 4 34
26 2 38 16 8§ 43 31 | 14 48 45 | 20 54 O 0.26 |1 3 0.76 4 38
27 2 44 22 8 49 36 | 14 54 51 | 21 0 5 027 |1 39 0.77 4 41
28 2 50 27 8 65 4L | 16 0 56 | 21 6 10 0.28 | L 42 0.78 4 45
29 2 56 32 9 147 |.35 7 112 12 16 0.20 |1 46 0.79 4 49
30 | 3 2 37 9 7 52 | 15 13 6 | 21 18 21 0.30 |1 50 0.80 4 b2
31 3 8 43 9 13 57 | 15 19 12 | 21 24 26 0.31 |1 53 0.81 4 56
32 3 14 48 9 20 2 | 15 2 17 | 21 30 31 0.32 |1 57 0.82 4 59
33 3 20 53 9 26 8 | 15 31722 | 21 36 37 0.3 |2 1 0.83 5 3
34 3 2 58 9 32 13 | 15 37 27 | 21 42 42 0.34 |2 4 0.84 5 7
35 33 3 9 38 18 | 15 43 33 | 21 48 47 0.35 |2 8 0.85 5 10
36 33 9 9 44 23 | 15 49 38 | 21 54 52 0.3 |2 11 0.86 5 14
37 3 45 14 9 50 28 | 15 55 43 | 22 0 58 0.37 |2 16 0.87 5 18
38 3 51 19 966 3¢ | 16 1 48 | 22 7 3 0.38 |2 19 0.88 b 21
39 357 2¢ | 10 23 | 16 7 b4 | 22 13 8 0.3 |2 22 0.89 5 2
40 4 330 | 10 8 44 | 16 13 B9 | 22 19 13 0.40 |2 26 0.90 5 29
41 4 935 | 10 14 49 | 16 20 4 | 22 25 19 0.41 |2 30 0.91 5 32
42 4 15 40 | 10 20 55 | 16 26 9 | 22" 31 24 0.42 |2 33 | 0.9 5 36
43 421 45 | 10 27 0 | 16 32 14 | 22 37 29 0.43 |2 37 0.93 5 40
44 4 2751 | 10 33 5 | 16 38 2 | 22 43 34 0.44 |2 41 0.94 5 43
45 4 33 56 | 10 39 10 | 16 44 25 | 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 b1
47 | 4 46 6| 10 51 21 | 16 56 35 | B 1 60 0.47 |2 52 0.97 5 54
48 452 12 | 10 57 2 | 17 2 41 | 28 7 55 0.48 |2 - 55 0.98 5 58
49 4 58 17 | 11 3 31 | 17 8 46 | 23 14 0 0.49 (2 59 0.99 6 2
50 5 4 22 | 11 9 37 | 17 14 51 | 23 20 6 0.5 [38 3 1.00 6 5
51 5 10 27 | 11 15 42 | 17 20 56 | 23 26 11 .
52 5 16 33 | 11 21 47 | 17 27 2 | 23 32 16 ,Examplg: Let the given mean
58 | 5 22 8 | 11 27 52 | 17 33 7 | 23 38 21 | timebe14b 57m 325,56,
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 | firstfor14bbdmble 2m27s -
56 5 40 54 | 11 46 8 | 17 51 23 | 23 56 a7 | thenfor 2 41.56  0.44
57 5 46 59 | 11 52 13 | 17 57 28 | 24 2 42 2o
gg g gg 3 11 58 ;9 13 3'33 24 8 48 The sum
2 4 24 |1 24 1
38 4 58 140 57m 325, 564-2m 275, 44=15" Om ¢
60 6 5 15 | 12 10 290 | 18 15 44 | 24 20 68

is the required sidereal time.
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. TaBLe 17.—Jor conversion of sidereal time_ into mean time.

m m m m 4

8 0 1 2 3 -

h m s h m s h m g h m s 8 m 8 m 8
0 0 00 6 6 15 | 12 12 29 | 18 18 44 0.00 0.0 |- 050 3 3
1 0 6 6 G 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
3018 19 6 24 33 | 12 30 48 | 18 37 2 0.03 011 0.53 3 14
4 0 24 25 6 30 40 | 12 36 54 | 18 43 9 0.04 0 16 0.54 3 18
5 0 30 31 G 36 46 | 12 43 0 | 18 49 15 0.05 0 18 0.5 | 8 21
6 0 36 37 6 42 52 | 12 49 7 | 18 55 21 0.06 0 22 0.56 3 2%
7 0 42 4 6 48 58 | 12 55 13 | 19 1 27 0.07 0 2 0.57 3 29
8 0 48 50 65 4 |13 119 | 19 7 34 0.08 0 29 0.58 3 82
9 0 54 56 7111 | 13 7 25 | 19 13 40 0.09 0 33 0.59 3 36
10 1 1 2 7 17 { 13 13 31 | 19 19 46 0.10 0 37 | 0.60 3 40
11 17 9 7 13 23 | 13 19 38 | 19 25 52 0.11 0 40 0.61 3 43°
12 113 15 7 19 29 | 13 25 44 | 19 31 59 0.12 0 44 0.62 3 47
13 119 21 725 3 |13 31 50 | 19 38 5 0.13 0 43.| 0.63 3 b1
14 12 27 7 31 42 | 13 37 56 | 19 44 11 0.14 0 51 0.64 3 b4
15 1 31 34 7 37 48 | 13 44 3 | 19 50 17 0.15 0 55 0.65 3 b8
16 137 40 7 43 54 | 13 50 9 | 19 66,23 0.16 0 59 [ 0.66 4 2
17 1 43 46 7 60 .1 | 13 56 15 [ 20 230 0.17 1 2 0.67 4 5
18 1 49 52 7 66 7 | 14 2 21 | 20 8 36 0.18 1 6 0.68 49
19 1 556 59 8§ 2 13 | 14 8 28 | 20 14-42 0.19 110 0.69 4 13
20 2 2 5 8 8 10 | 14 14 34 | 20 20 48 0.20 113 0.70 4 16
21 2 81 8 14 26 | 14 20 40 | 20 26 55 0.21 117 0.71 4 2
22 2 14 17 § 20 32 | 14 26 46 | 20 33 1 0.22 121 0.72 424
23 2 20 4 § 2 38 | 14 32 53 | 2 39 7 0.23 1 24 0.73 4 27
24 2 2 30 § 32 44 | 14 38 59 | 20 45 13 0.24 1 28 0.74 4 31
25 2 32 36 8§ 38 51 | 14 45 20 51 20 0.25 | 1 32 0.76 4 35
26 2 38 42 § 44 b7 | 14 51 11 | 20 57 26 0.26 1 % 0.76 4 38
27 2 44 49 § 51 3 | 14 57 18 | 21 3 32 0.27 139 0.77 4 42
28 2 50 55 § 57 9| 156 3 24 | 21 9 38 0.28 1 43 0.78 4 46
29 2 57 1 9 316 | 15 9 30 | 2L 15 45 0.29 1 46 0.79 | .4 49
30 | 3 3 7 9 9 22 | 16 15 36 | 21 21 51 0.30 1 50 0.80 4 53
31 3 9 14 9 1b 28 | 156 21 43 | 21 27 57 0.31 1 b4 0.81 4 57
32 3 15 20 9 21 8¢ | 15 27°49 | 21 34 3 0.32 1 67 0.82 5 0
33 3 2172 9 27 41 | 15 33 55 | 21 40 10 0.33 2 1 0.83 5 4
34 3 27 32 9 33 47 | 156 40 1 | 21 46 16 0.34 2 5 0.84 5 8
35 3 33 38 9 39 53 | 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 58 928 0.36 2 12 0.86 5 15
37 3 46 b1 9 52 5 | 15 58 20 | 22 4 35 0.37 2 16 0.87 5 19
38 3 51 b7 9 58 12 | 16 4 26 | 22 10 41 0.38 2 19 0.88 5 22
39 35 3| 10 4 18 | 16 10 33 | 22 16 47 | 0.39 2 2 0.89 5 26 .
40 4 4 10 | 10 10 2¢ | 16 16 39 | 22 22 53 0.40 |-. 2 26.| 0.90-| 5 30
41 410 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 ¢ 0.42 2 3 0.92 5 87
43 4 22 28 | 10 28 43 | 16 34 57 | 22 41 12 0.43 2 37 0.93 5 41
44 .| 4 28 85 | 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 A0 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 5 37 0.47 2 52 0.97 5 55
48 453 0 [ 1060 14 [ 17 5 20°| 23 11 43 0.48 2 56 | "0.98 5 59
49 459 6 | 11 5 2 | 17 11 36 | 23 17 49 0.49 2 59 0.99 6 3
50 5 6 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 23 47 | 28 30 2
52 5 17 25 | 11 23 39 | 17 29 54 | 23 36 8 .
53 5 23 31 | 11 29 45 ] 17 36 0 | 23 42 14 Example: Given 150 0m Qe
54 5 29 37 | 11 8 52 | 17 42 6 |23 48 21 The table gives
55 |5 3 43 | 11 41 58 | 17 48 12 | 23 54 27 first for 14b57m18  2m 276
56 6541 50 | 11 48 4 | 17 54 19 | 24 0 33 then for 2 42 0.44
57 5 47 .56 | 11 54 10 | 18 0 25 | 24 6 39 B0 0 2z
58 5 64 2 | 12 0 17 | 18 6 31 | 24 12 46 The difference g
59 6 0 8 | 12 6 23 | 18 12 37 | 24 18 52 1500m 02 — 2 278 44 = 14 57 329,56
60 6 6 15 | 12 12 29 | 18 18 44 | 24 24 58 is the required mean time.
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TABLE 18.— For interconversion of feet and decimals of .a mile.

[BULL. 234,

Feet. 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 .55 4224 .80
317 .06 1637 .31 2957 .56 4277 .81
370 .07 1699+ ) 3010 .7 4330 .82
422 .08 1742 .33 3062 .58 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 .22 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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TasLe 19.—Converting wheel revolutions into hundredths of a mile.
) [Prepared by J. H. Jennings.]
[Scale divisions outside; revolutions inside.]
CIRCUMFERENCE OF WHEEL, 9.5 FEET.

0 1 2 3 | 4 5 ] 7 ] 9 | 10
0 6 11 17 22 28 33 39 44 50 56
10 61 67 72| 78 83 89 94 | 100 | 105 | 111
20 17| 122 | 128 | 133 | 139 | 144 | 150 | 155 | 161 | 167
30 172 | 178 | 183 | 189 | 194 | 200 | 205 | 211 | 216 | 222
40 228 | 233 | 239 | 244 | 250 | 255 | 261 | 266 | 272 | 278
50 283 | 289 294 | 300| 305 | 311 316 | 322 | 328 | 333
60 339 | 344 | 350 | 355 | 361 | 366 372 | 378, 383 | 389
70 394 | 400 | 405 | 411 | 416-| 422 | 428 | 433 | 439 | 444
80 450 | 455 | 461 | 466 | 472 | 478 | 483 { 489 | 494 | 500
9 | 506 | 511 | 516 | 522 | 528 | 533 | 539 | 544 | 550 | 555
CIRCUMFERENCE OF WHEEL, 9.6 FEET.

0 1 2 3 4 6 6 7 8 9 10
0 5| 11| 16| 22| 27| 33| 38| 44| s0| 85
10 60 66 72 7 82 88 93| 99 105 | 110
20 116 | 121 | 126 | 132 | 137 | 143 148 | 154 | 159 | 165
30 170 | 177 | 182 | 188 | 193 | 199 | 204 | 209 | 215 | 220
40 225 | 231 | 236 | 242 | 247 | 253 | 258 | 264 | 270 | 275
50 | 281 | 286 | 292 | 297 | 303 | 308 | 314 | 319 | 825| 330
60 336 | 341 | 347 | 352 | 358 363 | 369 | 374 | 380 | 38
70 391 | 396 |° 402 | 407 | 413 | 418 | 424 | 429 | 435 | 440
80 446 | 451 | 457 | 462 | 468 | 473 | 479 | 484 | 490 | 495
90 501 | 506 | 512 | 517 | 523 | 528 | 534 | 539 | 544 | 550
CIRCUMFERENCE OF WHEEL, 9.7 FEET.

0 1 @ 3 4 5 6 7 8 9, 10
0 5 11 16 22 27 33 38 44 49 54
10 60 65 | 71 76 81 87 92 98 | 103 | 109
20 114 | 120 | 125 131 | 136 | 142 | 147 | 152°| 158 | 163
30 169 | 174 | 179 | 185 | 190 | 196 | 201 | 206 | 212 218
40 223 | 228 | 234 | 239 | 245 | 250 | "256 | 261 | 267 | 272
50 277 | 283 | 288 | 294 | 299 | 305 | 310 | 316 | 321 | 326
60 331 337 | 342 | 348 | 353 | 359 | 364 | 370 | 376 | 381
70 386 | 392 | 397 | 403 | 408 | 414 | 419 | 424 | 429 | 435
80 441 | 446 | 451 | 457 | 462 | 468 | 473 | 479 484 | 490
90 495 | 500 | 506 | 511 | 517 | 522 | 528 | 533 | 530 | 544

Bull. 234—04——38
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TaBLE 19.—Converting wheel revolutions into hundredths of a mile—Continued.

CIRCUMFERENCE OF WHEEL, 9.8 FEET.

0 1 2 3 4 b3 6 . 7 8 9 10
0 5 11 16 22 27 32 38 43 49 54
10 59 65 70 75 81 86 91 97 | 102 | 108

20° 113 119 | 124 | 129} 135 | 140 | 145 | 151 | 156 | 162
L0 167 | 172 | 178 | 183 | 189 | 194 | 199 | 205 | 211 | 216
40 221 | 226 | 231 | 237 | 242| 248 | 253 | 259 | 265 | 270
50 275 | 280 | 286 | 291 | 296 | 302 | 307 | 313 | 318 324
60 329 | 334 | 339 | 345 | 350 ) 356 | 361 | 366 | 372 377
70 | 383 | 388 | 394 | 400 | 405 | 410 | 415 | 421 | 426 431
80 437 | 442 | 447 | 453 | 458 | 464 | 469 | 474 | 480 | 485
90 490 | 496 | 501 | 506 | 512 | 517 | 522 | 528 | 533 i 539

CIRCUMFERENCE OF WHEEL, 9.9 FEET.

0 5 11 16 21 27 32 37 43 48 53
10 59 64 69 75 80 85 91 96 | 101 | 107
20 | 112 | 117 | 122 | 128 | 133 | 138 | 144 | 149 | 155 | 160
30 165 | 170 | 176 | 181 | 186 | 192 | 197 | 203 | 208 | 213
40 |- 219 224 | 229 | 235 | 240 { 245 | 251 | 256 | 261 | 267
50 272 | 277 | 282 | 288 | 293 | 298| 304 | 309 | 314 | 320
60 325 | 330 | 336 | 341 ] 346 | 352 | 357 | 362 368 | 373
70 378 | 384 | 389 | 394 | 400 | 405 | 410 | 416 | 421 | 426
80 432 | 4371 442 | 448 | 453 | 458 | 464 | 469 | 474 | 480
90 485 | 490 | 496 | 501 | 506 | 512 | 517.| 522 | 528 | 533

CIRCUMFERENCE OF WHEEL, 10 FEET.

w | 58| 63| 69| 75| 80| 8| 90| 96| 101 | 106
20 | 111 | 116 | 120 | 127 | 132 | 137 | 143 | 148 | 153 | 158
s0 | 164| 169 | 174 | 180 | 185 | 190 | 195| 201 | 206 | 211
40 | 217 | 222 | 227| 232 | 238 243 | 248 | 253 | 259 | 264
50 | 269 | 275| 280 | 285 | 200 | 296 | 301 | 806 | 311 | 317
60 | 322 327 | 333 | 338 | 343 | 340 | 354 | 359 | 364 | 370
70 | 375 | 380 | 385 | 391 | 396 | 401 | 406 | 412 | 417 | 422
80 | 428 | 433 | 438 | 444 | 449 | 454 | 459 | 465 | 470 | 475
90- | 481 | 486 | 491 | 496 | 502 | 507 | 512 | 517 | 523 | 528
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TaBLE 19.— Converting wheel revolutions into hundredths of a mile—Continued.

CIRCUMFERENCE OF -WHEEL, 10.1 FEET.

0 1 2 -8 4 b [ 7 8 9 10
0 50 10| 16| 21| 26| 31| 36| 41| 47| 52
10| 58| 63| 68| 73| 79|-84| 89| 94| 100| 105
g0 | 110| 115 | 120 | 126 131 | 136 | 142 | 147 | 152 | 157
so | 162 | 167 | 173 | 178 | 183 | 188 | 193.| 199 | 204 | 209
a0 | 214| 220| 226| 231 ].236 | 241 | 247 | 252 | 257 | 262
50 | 267 22| 277 | 282 | 288 | 293 | 298 | 303 | 308, 314
60 | 319 | 324 | 329 | 334 | 340 | 345| 350 | 355| 361 | 366
0 | 371 | 76| 381 | 386 | 392|397 | 402 | 408 | 413 418
80 | 4924.| 429 | 434 | 439 | 445°| 450 | 455 | 460 | 466 | 471
90 | 476 | 481 | 486 | 492 | 497 | 502 | 507 | 513 | 518 | 523
CIRCUMFERENCE OF WHEEL, 10.2 FEET.

0 1 2 3 4 5 6 7 8 9 10
0 5( 10| 16| 21| 2| 81| 86| 41| 47| 52
w | 57| 62| 67| 73] 78| 83| 88| 93| 98| 104
20 | 109| 114 | 119| 124 | 130 | 135| 140 | 145| 150 | 155
s0 | 161 | 166 | 171 | 176 | 181 | 186 | 191 197 | 202 | 207
40 | 212] 218 | 224 | 229 | 234 | 239 | 244 | 249 | 254 | 259
50 | 264| 269 | 275| 280 | 285 | 290 | 295 | 300 | 306 | 311
60 | 316 | 321 | 326 | 332 | 337 | 342 | 347 | 352 357 | 363
0 | 368| 373| 378 | 383 | 388 | 394 | 399 | 404 | 409 | 414
so | 419 | 425| 430 | 435 | 440 | 446 | 451 | 456 | 461 | 466
oo | 471 | 476 | 481 | 487 | 492 | 497 | 503 | 508, 513 | 518
CIRCUMFERENCE OF WHEEL, 10.3 FEET.

0 1 2 3 4 b 6 7 8 H 10
0 50 10| 15| 20| 2| 81| 36| 41| 46| 51
w | 56| 62| 67| 72| 77| s2| 87] 92| 97| i03
20 | 108 | 113 | 118 | 123 | 128 | 133 | 138 | 144 149 | 154
so | 159 | 164 | 169 | 174 | 180 | 185 | 190 | 195 | 200 | 204
40 | 209 | 214 | 219| 224 | 230 | 235 | 240 | 245 | 250 | 236
50 | 262 | 267 | 272 | 27| 282 | 287 | 292 | 297 | 303 | 308
60 | 313| 318 | 323 | 328 | 333 | 338 | 344 | 349 | 354 | 359
0 | 364| 369 | 374 | 380 | 385 | 390 | 395| 400 | 405 | 410
80 | 416 421 | 426 | 431 | 436 | 441 | 446 | 451 | 457 | 462
90 | 467 | 472 | 477 | 482 | 487 | 492 | 498 | 503 | 508 | 513
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[BULL. 234.

TaABLE 19.——Cbnverting wheel revolutions into hundredths of' a mile—Continued.

CIRCUMFERENCE OF WHEEL, 10.4 FEET,

0 1 2 3 | 4 5 P 7 8 9 10
0 50 100 15| 20| 25| 30| 36| 41| 46| 51
10 56| 6L] 66| 71| 76| .8 | 8| 91| 97| 102
2 107 | 12| 17| 122 | 127 | 182 | 137 | 142 | 147 | 152
s0 | 157 | 163} 168 | 173 | 178 | 183 | 188 | 193 | 198 | 203
a0 | 208 | 213| 218 | 223 | 2928.| 233 | 238 | 244 | 249 | 254
50 | 259 | 264 | 269 | 274| 279 | 284 | 289 | 295 | 300-| 305
6o | 310| 315| 320 | 325 | 330 | 335 | 340 | 345 | 350 | 356
70 | 361| 366 | 371 | 376 | 381 | 386 | 391 | 396 | 401 | 406
8o | 411| 416 | 421 | 426 | 432 | 437 | 442 | 447 | 452 | 457
00 | 462 | 467 | 472 | 478 | 483 | 488 | 493 | 498 | 503 | 508
CIRCUMFERENCE OF WHEEL, 10.5 FEET.
0 1 2 3 4 5} .6 7 8 9 10
0 10| 15| 20| 25| 30| 35| 40| 45| 50
10 55| 60| 65| 70| 75| 80| 85| 90| 95| 101,
20 | 106 | 111 | 116 | 120] 126| 131 | 136 | 141 | 146 | 151
30 | 156 | 161 | 166 | 171| 176 | 181 | 186 | 191 | 196 | 201
s | 206 211 216 221 | 226 231 236 | 241 | 246 | 251
so | 257 | 262| 267 | 272 | 27| 282 287 | 202| 207 | 302
60 | 307 | s12| 817 322| 327 332| 337 | 342 | 347 | 352
w0 | 57| s62| 367 | 72| 377 382 387 | 392| 307 | 402
so | 407 | 412| 417 | 422| 498| 433 | 438 | 443 | 448 | 453
90 | 458 | 463 | 468 | 473 | 478 | 483 | 488 | 4931 498 | 503
CIRCUMFERENCE O¥F ’\'\"I'IEEL, 10.6 FEET.
0 1 2 3 4 5 6 7 8 9 10
) 5/ 10 15| 20| 2| 30| 35| 40| 45| 50
10 55| 60| 65| 70| 75| 80| 85| ‘90| 95| 100
20 | 105| 110| 115| 120 ( 125 | 130 | 135 | 140 | 144 | 149
s0 | 154 159| 164 | 169 | 174 | 179 | 184 | 189 | 194 | 199
40 | 204 209! 214 | 219| 224 | 229 | 234 | 239 | 244 | 249
50 | 254 | ‘250 | 264 | 269 | 274 | 279 | 284 | 289 | 204 | 299
60 | 304 | 309 | 314 | 319 | 324 | 329 | 334 | 339 | 344'| 349
0 | 354 | ‘350 | 364 | 369 | 374 | 379 | 384 | 389 393 | 398
8o | 403 | l408 | 413 | 418 | 423 | 428 | 433 | 438 | 443 | 448
90 | 453 | 458 | 463 | 468 | 473 | 478 | 483 | 488 | 493 | 498
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TasLe 19.— Converting wheel revolutions into hundredths of « mile—Continued.

CIRCUMFERENCE OF WHEEL, 10.7 FEET.

0. 1 2 3 L 4 B 6 7 8 9 10

0 50 10| 15| 20| 25| 80| 35| 40| 44| 49
10 541 59| 641 69| 74| 79| 84| 89| 94| 99
20 | 104 | 109 | 114°| 119 123 | 128 | 133 | 138 | 143 | 148
s0 | 153 158 | 163 | 168 | 173 | 178 | 183 | 188 | 193 | 198
40 | 203 | 207 212 217 | 222| 227 | 232 | 237 | 42| 247
ao | 252 | o257 | 202| 207 | 272 | 277 | 282| 287 | 291 | 296 .
6o. 1 301 | 306 | 311 | 316 | 321 | 326 331 | 836 841 346
0 | 351 ( 356 36L] 366| 371 | 375 | 380 | 385 | 390 | 395
80 | 400 | 405 | 410 | 415 | 420 | 425 | 430 | 435 | 440 | 445
00 | 450 | 454 | 459 | 464 | 469 | 474 | 479 | 484 | 489 | 494

CIRCU)’[ FERENCE OF WHEEL, 10.8 FEET.
0 1 2 3 n 5 T 6 7 8 9 10
0 5 10| 15| 20| 24| 29| 34 39| 44| 49
10 54| 59| 64| e8] 73| 78| 83| 88| 93] 08
oo | 103 ] 108 | 113| 118 | 122 | 127 | 32| 137 | 142 w47
so | 152 | 156 | 161 | 166 | 171 | 176 | 181 ] 186 | 191 | 196 |
40 | 200 | 205 | 210 | 215 | 220 225| 230 | 235 | 240 | 244
50 | 249 | 254 | 259 | 264 | 269 | 274 | 279 | 283 | 288 | 293
60 | 298 1 303 | 308 | 313 | 318| 323 328 | 332 337 | 341
70 | 346 | 351 | 356 | 361 | 366 | 371 ] 376 | 881 386 | 391
so | 396 | 401 | 406 | 411 | 416 | 421 | 425 | 430°| 435 | 440
90 | 445 | 450 | 455 | 460 | 464 | 469 | 474 | 479 | 484 | 489
~cl RCUMFERENCE OF WHEEL, 10.9 FEET.

0 1 2 3 4° b 6 H 8 -9 10
0 5| 10| 15| 19| 24| 29| 34| 39| 44| 48
10 53| 58| 63| 68| 73| 78| 82| 87| 92| 97
20 | 102 -107 [ 111} 116 | 121 | 126 | 131 | 136 | 141 ] 145
30 | 150 | 155 | 160 | 165 | 170 | 175 | 179 | 184 | 189 | 193
40 | 197 202 207 212| 217 | 222 | 227 | 232 237 | 242
50 247 | 2521 257 | 261 | 266 | 271 | 276 | 28| 286 | 290
60 | 295| 300| 305].310 | 315 | 319 | 324 | 329 | 334 | 339
70 | 344 | 349 | 353 | 358 | 363 | 368 | 373 | 378 | 383 387
80 | 392 | 397 { 402 | 407 | 411 |" 416 | 421 | 426 | 431 | 436
90 | 440 | 445 | 450 | 455 | 460 | 465 | 469 | 474 | 479 | 484
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Tanre 19.—Converting wheel revolutions into hundredths of a mile—Continued.-

CIRCUMFERENCE OF WHEEL, 11.0 FEET.

Q 1 b4 3 4 5 6 7 8 9 . 10
0 5| 10| 14| 19| 24| 2| 33| 38| 43| 48
0| 831 57| 62| 67.| 72| 76| 8| 8| 91| 9
20 | 100| 106| 110 | 115| 119 | 124 | 129 | 134 | 139 | 144
30 | 149 154 | 158 | 163 | 168 | 173 | 178 | 182 | 187 | 192
s0 | 197 | 202 206 | 211 | 216 | 221 | 225| 230 2385 | 240
s0 | 245 | 250 | 254 | 259 | 263 | 268 | 273 | 278 | 283 | 288
6o | 203 298| 302 | 307 | 812| 317 | 321 | 326 | 331 | 336
0 | 341| 346 | 350 | 355 | 460 | 365 | 369 | 374 | 379 | 384
so | 389 | 394 | 398 | 403 | 408 | 413 | 417 | 422 | 427 | 432
90 | 437 | 442| 446 | 451 | 456 | 461 | 465 | 470 | 475 | .480
CIRCUMFERENCE OF WHEEL, 11.1 FEET.
0 1 2 3 4 b 6 7 8 9 .10
0 5({ 10| 14| 19| 24| 29| 33| 38| 43| 48
10| 52| 57| 62| e| 71| 76| 81| 8| 90| 9
20 | 100] 104 109 114 | 119 | 124 | 120 133 | 138 | 143
30 | 147 | 152 157 | 161| 166| 171 | 176 | 180 | 185| 190
“a0 | 195 ] 200 205| 209 | 214 219| 224 | 229 233| 238
50 | 243 248 | 252 | 257 | 262 | 267 | 271 | 276 | 281 | 286
6o | 290 | 295 | 300 | 305 | 309 | 314 | 319 | 324 | 328| 333
70 | 338 | 343 | 347 | 352.| 357 362 | 367 | 371 | 376 | 3881
80 | 386 | 390 | 395| 400 | 405 | 409 | 414 | 419 | 424 | 428
90 | 433 | 438 | 443 | 447 | 452 | 457 | 462 | 466 | 471 | 476
CIRCUMFERENCE OF WHEEL, 11.2 FEET.
0 1 2 3 4 B :i 7 8 9 10
0 5 4| 19| 24| 28| 33| 38| 42| 47
10 520 57| 62| 66| 71| 76| 80| s4| 8| 94
20 99 | 104 | 108 | 113| 117 122| 127 | 182 137 | 141
s0 | 146 | 151 155 | 160 | 165| 169 | 174 | 179 184 | 188
s0 | 193| 198 | 208.| 207 | 212| 217 222 | 226 | 231 | 236
50 | 240 | 245| 250 | 255 | 259 | 264 | 269 | 274 | 278 | 283
‘s0 | 287 | 202 | 297 | 302 | 307 | 312 | 316| 321 | 326| 330
70 | 334 339 844 | 348 | 353 | 358 | 363 | 367 | 872 | 377
s0 | 382 386 | 391 | 396 | 400 | 405 | 410 | 415 | 419 | 424
90 | 429 | 434 | 438 | 443 | 447 | 452 | 456 | 461 | .466 | 471
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Tasre 19.—Converting wheel revolutions into hundredths of « mile—Continued.

. CIRCUMFERENCE OF WHEEL, 11.3 FEET,

0 1 2 3 4 Y 6 7 8 9 10
0 50 of 14| 19| 23| 28| 33| 87| 42| 47
w | 51| 56| 61| 65| 70| 74| 79| 83| 8| 93
20 08 | 103| 108 | 112| 117 | 122 126 131 | 135 | 140
20 | 145 | 150 | 154 | 159 | 164 | 168 | 173 | 178 | 188 | 187
20 | 190 196| 200| 205| 210| 215| 220| 224 | 220 | 234
50 | 238 | 243| 248 252 | 257 | 261 | 266 | 271 | 276 | 280
60 | 285 | 290 | 294 | 209 | 304 | 308 | 313 | 318 | 322 | 327
0 | 332| 336| 341 | 346 | 350 | 355 | 360 | 364 | 370 | 374
so | 378 383 | 387 | 892 | 397 | 402 | 406 | 411 | 416| 420
90 | 425 | 430 | 434 | 439 | 444 | 448 | 453 | 458 | 462 | 467
CIRCUMFERENCE OF WHEEL, 11.4 FEET.
| o ! 2 3 4 5 6 7 8 9 10
1
0 5 9| 14| 18| 23| 28| 32| 37| 42| 48
10 50| 56 60| 65| 69| 74| 79| 83| 88| 93
20 97| 102] 107 | 111 { 116| 120 | 125| 129 | 134 | 139
so | 143 148 152 | 157 | 162 | 167 | 171 | 176 | 180 | 185
a0 | 190 195 199 | 204 | 208 | 213| 217 | 22| 227 | 231
s0. | 236| 241 | 245| 250 | 255 | 259 | 264 | 260 | 273 | 278
oo | 282 | 287 | 291 | 206 | s01| 306| S10| 315 319 | 324
0 | 320 333| 338 343| 347 | 352 | 357 | 361| 366:| 370
so | 375 | 380 | 384| 389 | 394 | 398 | 403 | 407 | 412| 417
oo | 421 | 426 | 431 | 435 | 440 | 445 | 449 | 454 | 458 | 463
CIRCUMFERENCE OF WHEEL, 11.56 FEET.
0 1 2 3 + d [ h 8 9 10
0 50 9| 14| 18| 23| 28| 32| 37| 41|, 46
10 | 50| 55| 59| 63| e8| 72| 77| ‘s2| 87| 92
20 { 96| 100 105| 110 | 114| 119 124 | 128 | 133 | 138
30 | 142 | 147 151 156 | 161| 165| 170 | 174 | 179 | 184
s0 | 188 | 193 | 197 | 202 | 207 | 211 | 216| 220 | 225|229
50 | 234 239 243 | 248 | 252 | 257 | 262 | 266 | 271 | 275
60 | 280 | 285 | 280 | 204 | 208 | 303| 308 | 312| 317 | 321
70 | 326 | 331| 335 | 340 | 344 | 349 | 353 | 358 | 363 | 367
so | 372 377 | 381 | 386 | 390 | 395 | 399 | 404 | 409 | 413
oo | 418 | 422| 427 | 432| 436 | 441 | 445 | 450 | 454 | 459
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TaBLE 19.— Comerting wheel revolutions into hundredths of a mile—Continued.

CIRCUMFERENCE OF WHEEL, 11.6 FEET. .

0 1 2 3 4 b 6 7 8 9 10
0 50 9| 14| 18| 23| 27| 32| 36| 41| 46
10 50| 55| 59| 64| e8| 73| 77| 82| s&7| 4
20 96°| 100 | 104 | 109 | 114 | 118 | 23| 127 | 132 136
s0 | 141 | 146 | 150 | .155 | 150 | 164 | 168 | 173 | 178 | 182
s0 | 187 | 191 196 | 200 | 205 | 209 | 214 | 218 | 223 |.227
50 | 232 237 | 241|-246 | 2507 255| 259 | 264 | 269 | 273
6o | 278 | 282 | 987 | 291 | 206 | 800 | 305 | 309 | 314 | 318
0 | 323| 328 | 332 | 337 | 341 | 346 350 | 355 | 360 | 364
so | 369 | 373 | 378 | 382 | 887 | 891 | 396 | 400 | 405 | 410
90 | 414 | 419 | 423 | 428 | 432 | 437 | 441 | 446 | 450 | 455
. CIRCUMFERENCE OF WHEEL, 11.7 FEET.
0 - 1 2 3 4 5y 6 7 8 9 10,
0 5 9| 13| 18| 23] 2v| 32| 36| 41| 45
10 50 54| 59| 63| e8| 72| 7| 81| 6| 90
20 95 | 99| 104 108| 113| 117 122| 126| 131 | 135
30 | 140 | 144 | 149) 153 | 158 162| 167 | 171| 176 | 180
s0 | 185 | 189 | 194 | 198 | 203 | 207 | 212 | 217 | 221 | -225
50| 230 | 235 | 239 | 244 | 248 | 253|257 | 262 | 26| 27
60 | 275 | 280 | 284 | 289 | 203 | 298| 302 | 307 | 311 316
0 | 320| 325| 320| 334 338 | 343 | 347 | 352 356 | 361
so. | 365| 370 | 374 | 379 | 383 | 388 | 392 | 897 | 401 | 406
90 | 410 | 415 | 419 | 424 | 428 | 433 | 437 | 442 | 446| 451
CIRCUMFERENCE OF WHEEL, 11.8 FEET.
(1] 1 2 3 4 d 6 7 8 9 10
0 4| 9| 13| 18| 22| 2r| 2| 36| 40| 45
10 49| 83| 8|, 62| 67| 72| 76| 80| "8 89
20 94 | 98| 103| 107 | 112 116| 1201 | 125 | 130 | 134
30 ‘139 | 143 | 148 | 152 | 157 | 161 | 165 | 170 | 174 | 179
a0 | 183 187 192 197 | 201 | 206| 210 215 219 | 223
s0 | 298| 232| 237 | 241 | 246| 250 | 255 | 259 | 264 |' 268
60 | 273 | 277 282 286 | 291 | 295| 300 | 304 | 309 | 313
a0 | 317| 821 | 326 | 330 | 335 | 330 | 344 | 348 | 353 | 358
so | 362| 367 | 372| 376 | 380 | 385 | 389 | 393 | 398 | 402
90 | 407 | 411 | 416| 420 | 425 | 429 | 434 | 438 | 443 | 447
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TaBLE 19.— Converting wheel revolutions into hundredths of « mile—Continued.

CIRCUMFERENCE OF WHEEL, 11.9 FEET.

0 1 2 3 4 5 6 7|8 9 10
0 4 9| 13 18 22 27 31 35 40 44
10 49 53 58| 62 67 71 76 80 84 89
20 93 98 | 102 107 | 111 | 115 | 120 | 124 | 129 | 133
30 0] 138 | 142 146 | 151 | 155 | 160 | 164 | 169 | 173 | 178
40 182 | 187 | 191] 195 ) 200 | 204 | 209 213 | 218 | 222
50 | 226 | 231 | 235 | 240 | 244 | 249 | 253 | 258 | 262 | 266
60 2700 275 | 280 | 284 | 289} 293 | 298| 302 | 306 | 311
70 315 | 320 | 324 329 | 333 | 338 | 342 | 346 | 350 | 355
80 360 | 364 | 369 | 373 | 377 382 | 386 391 | 395 | 399
90 404 | 409 | 413 | 417 | 422 | 426 | 431 | 435 | 440 | 444
CIRCUMFERENCE OF WHEEL, 12 FEET.
0 1 2 8 4 5 6 7 8 9 10
0 4 9] 13 18 22 26 31 351 40 44 .
10 48 53 57 62 66 70 75 79 84 88
20 91 96 | 100 | 104 | 109 | 113 | 118 | 122| 128 | 132"
30 136 | 141 | 145 | 150 | 154 | 158 | 163 | 168 | 172 | 176
40 180 | 185 189 | 194 | 198 | 202 | 207 [ 211} 216 | 220
50 224 | 229 233 |. 238 | 242 | 246 | 251 | 255 | 260 | 264
6o | 268 | 273 | 277 | 281 | 286 | 290 | 295| 299 | 304 | 308
70 | 312, 317 ] 321°| 326 | 330 | 334 | 339 | 343 ) 348 | 352
80 356 | 361 | 365| 370 | 374 | 378 | 383 | 388 | 392 | 396
90 400 | 405 | 409 | 414} 418 | 422 | 427 | 431 | 436 | 440
CIRCUMFERENCE OF WHEEL, 12.1 FEET.
0 1 2 3 4 5 6 7 8 9 10
0 4 9 13 17 22 26 31| 35 39 44
10 48 |- 53 57 61 66 70 75 79 83 87
20 91 96 | 100 | 105 | 109 | 113 | 118 | 122 126 | 131
30 135 139 | 144 | 148 | 153 | 157 | 161 | 165 | 170 | 174
40 178 | 183 | 187 | 192 | -196 | 201 | 205 | 209 | 214 | 218
50 222 | 227 | 231 | 235 | 240 | 244 | 249 | 253.| 257 | 262
60 266 | 270 | 275 | 279 | 283 | 288 | 292 | 296 | 301 | 305
70 310 | 314 | 318 | 323 | 327 | 331 | 336 | 340 | 344 | 349
80 353 | 358 | 362 | 366 370 | 375 | 379 384 | 388 | 392
90| 397 | 401 | 405 | 410 | 414 419 | 423 | 427 | 432 436




122

GEOGRAPHIC TABLES AND FORMULAS.

[BULL. 234.

TABLE 19.—Converting wheel revolutions into hundredths of « mile—Continued.

' CIRCUMFERENCE OF WHEEL, 12.2 FEET.

0 1 2 3, 4 5 6 7 8 9 10
0 4 9 13 17 22 26 30 35 39 43
10 48 52 56 6L | 65 69 74 78 82 87
20 91 95 | 100 | 104 | 108 | 113, 117 121 | 126 | 130
30 134 | 138 | 143 147 151 156 | 160 | 165 | 169'| 173
40 178 | 182 | 186 | 191 | 195 199 | 204 ; 208 | 212 | 216
50 221 | 225 | 230 | 234 | 238 | 243, 247 | 251 | 256 | 260
60 264 | 268 | 273 | 277 | 281 | 286 290 | 294 | 299 | 303
70 307 | 312 | 316 | 320| 325 | 329 | 333 | 338 | 342 | 346 | -
80 351 356 359 | 364 368 | 372 | 377 | 381 | 385 | 390
90 395 | 399 | 404 | 408 | 412 417 | 421 | 425 | 429 | 433

After measuring wheel use nearest tenth for size of wheel.
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TaBLe 20.—Five-place logarithms of natural numbers.

[Fractional change in a number corresponding<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>