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PREFAUSE,

MucH perplexity and difficulty has been felt by smveyors
in the use of the Magnetic Compass, in consequence of its
variations from the true meridian, at various localities or
stations, and also its almost constant diurnal changes as well
as aberrations, caused by local attraction. A more perfect
guide for the surveyor than the Magnetic Needle was, there-
fore, very desirable. The long continued efforts made by
the author to accomplish this object, resulted in the inven-
tion of the Solar or Astronomical Compass. A model of
this instrument was made in the year 1835, by the inven-
tor, in order to test its¢prirciples, and in the latter part of
the same year, the first Solar Compass was made, under his
direction and supervision, by William J. Young, of Phila-
delphia, Pa. The instrument was then submitted to a com.
mittee of the Franklin Institute, of the State of Pennsyl-
vania, who after a full examination of its principles and
merits, awarded the inventor a premium of twenty dollars
and a “Scott’s Legacy’” medal. The Solar Compass as then
made, like most newly invented instruments, was soon found
susceptible of improvement and of greater usefulness than
at first anticipated. Accordingly the inventor made se-
veral alterations and improvements suggested by experience,
and in December, 1840, again submitted the instrument, as
improved, to a committee of the same Institute, who re-
ported a decided improvement, in point of accuracy, and
the simplicity of its adjustments and use. The inventos
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has since continued to improve this instrument as more ex-
perience in the use of it secmed to suggest. And in 1851
exhibited it, as improved, at the World’s Fair, in the city
of London, where a premium medal was awarded the ex-
hibitor by the jurors on Astronomical Instruments.

Since its invention in 1835, and during its progressive
improvements, the inventor has been called upon, personally
or by letter, from a large portion of the surveyors of the
public lands, for information how to adjust and use it. Such
inquiries could be but imperfectly answered by letter, or a
few hours’ conversation, and the author could not, without
being discourteous, avoid replying in some manner to such
necessary inquiries, though a serious tax sometimes on his
business. To prevent this the inventor published a few
pages of instructions, showing how to adjust and use this
instrumert, and distributed them among the surveyors; but
soon after this, new discoveries were made in the construc-
tion and adjustments of the Solar Compass, consequently
what had been done only supplied their wants in part, and
the inventor was solicited by many of the surveyors of the
public lands for full instructions on this subject, and a trea-
tise on surveying adapted to their wants in the field of sur-
vey. The foregoing remarks constitute the apology of the
author for assuming a task so foreign to his habits of life,
and to which duty seemed to impel him in the absence of
any prospects of this much needed work being soon accom-
plished by any other person. This treatise contains much
original matter, mostly derived from experience in practical
surveying. The elements of surveying as published and
taught in the schools, are purposely omitted to lessen the
size of this work, the object of which is to furnish the
practical surveyor with a convenient pocket companion suited
to his business while engaged in his field work. The inex-
perienced surveyor in this branch of the public service has
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need of all necessary information to enable him to accom-
plish his arduous duties in a proper manner. The frequent
failures in part, or in whole, by many Deputy Surveyors, have
done much injury to the public surveys, and ruined their
hopes and reputation,

This is a sufficient reason for introducing into this work
the necessary outfit and preparations for a large survey in
the wilderness, the want of which has been one of the prin-
cipal causes of these failures.

The author does not presume that this treatise is without
defects; he indulges the" hope, however, that it will answer
the purpose for which it is designed, until further experience
shall furnish a better. The author has availed himself of
the experience of several practical surveyors, in preparing
this work, and has also consulted the best authorities that
appeared to throw light upon the subjects treated of.

The tables of Natural Sines and Tangents, at the end of
the work, have been carefully compared with different standard
works, and are offered to the surveyor with a confidence that
he will find them accurate. The table of chords has been
added to supply a want, frequently experienced, in draught-
ing, where a reliable protractor is not at hand. The majority
of protractors accompanying draughting instruments are
either so small or so inaccurate as to be productive of sensi-
ble errors in large draughts.

A¥
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N4 LIFOR N
SOLAR COMPASS, AND SURVEYOR*S-COMPANION.

THE SOLAR COMPASS DESCRIBED.

SEE PLATE I.

The Solar Compass works astronomically in determining latitude,
and in measuring horizontal angles from the true meridian, and in
determining the declination, and hour arcs, of celestial objects within
the Zodiac; and is further used as a magnetic compass. This in-
strument is used on a tripod, with a ball and socket, in order tc
adjust it readily to an approximate level by the hand, after which it
is adjusted to a true level by means of four thumb-screws at the
lower end of the socket, by which it is attached to the tripod. No
part of these are seen in the plate, except the ball, clamp and screw,
at u. This clamp fastens the-instrument on the tripod in any re-
quired position. The Solar Compass has two main plates, seen at
a. and b.—a. is the upper and b. the under plate, the latter is that on
which the compass sights ce. are attached by screws and steady
pins. This plate revolves underneath the upper plate on a conical
centre piece, and may be clamped to it at any required angle by
two clamps, one of which is seen at p. There is, also, an inlaid sil-
ver ring on the under plate, divided into half degrees, which is co-
vered by the upper plate, except at two opanings at opposite points,
with a vernier attached to each, d.d. Upon the upper plate is at-
tached a needle-box, e, by a conical centre piece below the cap of
the needle g. This needle has an arc of about 36°, divided into
halves, for its north end only. A lever, r, is to raise the needle from
its pivot when not in use.
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The needle-box has a limb extending at right angles from its
centre, which is not seen in the plate. At the end of this limbisa
vernier and arc to set off the needle’s variation; the tangent screw
to this limb and vernier is seen between % and d. In consequence
of the imperfection of magnetic needles, the arc is attached to the
upper plate by two screws, and made adjustable, so that all instru-
ments of this kind can be made to read the same magnetic variation.
On the upper plate two adjustable spirit levels are placed at right
angles to each other, for the purpose of adjusting the instrument to
a true level, when an observation is made on any celestial object.
The edge of the upper plate is divided to every five degrees of a
circle; and in its centre is placed a brass pin, rising a little above
the needle-box; by this arrangement, the surveyor can readily see
the approximate course of any object in view, without turning the
sights in its direction.

- Together with the foregoing described parts, on the upper plate
is placed the solar apparatus, which is attached to it by two small
blocks, fastened by screws and steady pins, one of which is geen at z.
Into- each of these blocks one axis of the latitude arc g enters
Thgse axes are connected by the hour arc z and two radial arms z z
from its centre at s. From this centre of the hour arc, a curvili-
near arm extends to the latitude arc g. The latitude arc movesin a
grooved arc to which its vernier ¢ is attached, The grooved arc is
fastened to the compass plate by a flange at its base, and two screws.
The latitude arc g has a radius of about five inches, and is divided
into quarter degrees, and its vernier ¢ reads these divisions to mi-
nutes. The latitude arc is clamped at any required latitude, by a
clamp screw on the back side, not seen on the plate. The hour arc
1, a8 above stated, lies between, and connects the axes of the latitude
arc: it is only a portion of the hour circle, and is divided to half de-
grees. This arc gives the hour angle of celestial objects within the
Zodiac of about 55° or 60° east and west of the meridian.

The revolving limb », with its declination arc #, is mounted on
the centre of the hour arc, and has a free motion on its conical
spindle or axis, within the conical socket s, at the lower end of which
is a collar and screw, for the purpose of giving a suitable tenseness
to its movement. This is called the polar axis.

In connexion with the revolving limb is another moveable limb z,
attached to it by a short conical centre at /; the other end with ita
vernier m, moves over the declination arc %, and is clamped to it at
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pay required declination, by a clamp screw on the back side of the
arc. This arc has about the same radius, and the same divisions
and vernier as the latitude arc.

A small brass plate is attached by screws to each end of the limk
z, standing out at right angles from the limb; and into the upper
half of one plate, and the lower half of the other, is set a small con-
vex lens, as seen at oo, called the solar lenses; and on the opposite
brass plate to each lens, is attached a small adjustable silver plate
by means of three screws. On each of these silver plates two sets
of parallel lines are drawn, crossing each other at right angles, at a
suitable distance apart to embrace the sun’s image, which falls be-
tiveen them from the lens.

The set of lines which are parallel to the hour arc are called the
equatorial lines, and the set which are vertical to the hour arc are
called the hour lines. On the upper edge of each brass plate above
named, is placed an equatorial sight w w, which can be attached or
detached at pleasure, by means of small thumb screws.

There is also another limb (not seen in the plate) called an ad-
juster, which can be substituted in the place occupied by the limb'x, :
for the purpose of adjusting to a parallelism with the lenses, the
equatorial lines on the silver plates. Itis a brass bar about six
inches long, and one-fourth of an inch thick, with a plane surface,
and three small pins at each end. The pins are for the purpose of
keeping the limb z, when on the adjuster, in its place.

The adjuster when used must be attached to the same place occu-
pied by the limb z, with the same centre and screws that held the
latter. (See second adjustment.)

PRINCIPLES OF THE SOLAR COMPASS BRIEFLY
EXPLAINED

Where a solar compass is correctly adjusted in all its parts, and
also to the latitude and meridian of the place of observation, witn
its vernier m, of the declination arc clamped at 0, or zero, then the
polar axis s, of the instrument, will be parallel to the axis of the
earth, and the moveable limb z, with its lenses and equatorial sights,
will consequently be at right angles to the polar axis, and will re-
volve on this axis parallel to the plane of the equator; therefore, it
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is clear that this motion coincides with the diurnal motion of any
heavenly body that has no declination, and it is equally clear, that
this eoincidence holds good when a celestial object has north or
south declination, if its declination be set off on the declination arc
of the instrument;. for, the diurnal motion of the heavenly object
will be like the motion of the moveable limb z, parallel to the equa-
tor and equidistant from it. Now if the instrument be turned hori-
zontally out of the meridian, the polar axis will not be parallel to
the axis of the earth, nor will the moveable limb z revolve parallel
to the equator; consequently it will not follow the diurnal motion of
any heavenly body; therefore, if the sun’s declination be set off on
the declination arc, the sun’s image from the lens will not fall be-
tween the equatorial lines on the silver plate, but will fall above or
below them, and will not fall between them until the compass is
turned again.into the true meridian.

It is from these principles cf the solar compass that the true me
ridian is obtained, and the variation of the needle determired, etc.

ADJUSTMENTS OF THE SOLAR COMPASS.

Before using the solar compass it must be correctly adjusted.
This consistsin bringing its different parts to their proper place, and
in determining the index errors of the instrument in its graduated
arcs, which is chiefly done by reversals and adjusting screws.

FIRST ADJUSTMENT.

To adjust the two spirit levels k k, to a horizontal movement of the instru-
ment on its lower axis.

Place the compass on the tripod, and level it, or nearly so, with
the hand, then by means of the levelling screws at the lower end of
the ball and socket, bring the bubble in each level to the middle of
its opening. If the bubbles do not move while the compass is turned
horizontally around on its lower axis, this adjustment is right; but
if they move, the levels must be adjusted by the screws at the end
of each for that purpose, until the bubbles will remain stationary
while the instrument is turned horizontally arsund.
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SECOND ADJUSTM ; -
15 make the solar lenses and the equatorial [ esl)rl\hl inSt& T
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patallel to each othe
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Detach the limb z, by taking out its fastenl r&éfo‘d atfach" ¢
the adjuster in its place, with the same screws that held-the Hmb;
then clamp it at the moveable end, to the sun’s declination as near
as practicable. Now let the compass be placed on the tripod where
the sun shines, and level it, with the sights north and south, or
nearly so; then place the limb z on the adjuster, between the pins,
the same side up that was upon the compass, and then bring it to
bear on the sun as in other observations, and turn the compass hori-
zontally, if necessary to bring the sun’s image precisely between the
equatorial lines on the silver plate; now, without moving the com-
pass in the least out of level, or otherwise, take the limb z from
the adjuster and turn the upper side down, without changing ends,
and place it on the adjuster again; then see if the sun’s image falls
betwecn the equatorial lines as before. If it does, this plate is in
adjustment; but if it does not, loosen:the three small screws which
hold the silver plate, (having oblong holes under their heads,) and
move this plate one-half of the observed difference, up or down as
the case requires, and lightly tighten the screws again. Repeat
these observations and adjustments, as above described, until the
sun's image falls precisely between the equatorial lines, either side
up. This plate then will be in correct adjustment.

Now reverse the ends of the limb z, and adjust the other silver
plate in the same manner as the first. When this is done, the paral-
lelism of the lenses and equatorial lines are as perfect as reversals
will make them, and the equatorial sights are also parallel to these.
The adjuster may now be taken off and the limb z returned to its
place. It will not be necessary to repeat this adjustment unless the
silver plates get moved by accident or otherwise. The best time to
make these adjustments, is between the hours of 10 A. M. and 2 P. M.

In making this adjustment the limb z should fit accurately on the -
adjuster, and the brass plates in which the lenses are set must be
precisely of the same breadth; if they are not, this adjustment can-
not be correctly made. Therefors, these plates should be carefully
tried with a gauge, and any difference in size corrected.

B
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THIRD ADJUSTMENT.

To find the index error of the declination arc.

FIRST METHOD.

Set the vernier m of the declination arc % at 0, or zero, place the
compass on the tripod, and incline it north or south, as the sun may
have north or south declination, until the sun’s image falls precisely
between the equatorial lines on the silver plate; then reverse the
lenses by turning the revolving limb half way around, and see if the
sun’s image falls precisely between the equatorial lines on the other
silver plate; if it does, there is no index error in this arc; but if it
does not, move the limb z up or down, as the case requires, on the
declination arc one-half of the observed difference, and try the re-
versals again, and so repeat them, if necessary, until the sun’s image
falls precisely between the equatorial lines on both silver plates.
The amount of index error in this arc ¢can now be read by its vernier
m. If the index error is below the graduated zero point on the de-
clination are, its amount must be subtracted from the declination of
the celestial object, before it is set off on the declination arc; but if
above, it must be added.

SECOND METHOD.

Set the vernier m of the declination arc % at zero, as before, and
bring the equatorial sights to bear on some distant object; then,
without moving the compass in the least, reverse the revolving limb
v, and see if the line of sight is the same as before; if it is, there is
no index error; but if not, proceed as described, by reversals on the
sun, until the equatorial sights will bear on the same objects when
reversed.

FOURTH ADJUSTMENT.

To bring the polar azis to a right angle with the axis of the latitude are.

This adjustment generally is, and always should be made by the
instrument maker, but the surveyor should test his instrument in all
of its parts. First detach the solar apparatus from the upper plate,
by taking out the clamp screw of the latitude arc, and the screws
that fasten its axis and blocks to the upper plate; then take a piece
of board about four inches wide and a foot long, with smooth edges,
and nail one edge to another board about one foot square, so that
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it will be at right angles to its surface. Place this on a stand or
table, in a convenient place to view some distant object, then take
the blocks that hold the axes of the latitude are, and place them on
their axes, and fasten them by their screws to the upper edge of the
narrow board; by this arrangement the polar axis s can be brought
to a perpendicular, and then reversed, by giving motion to the axea
of the latitude arc of 180°.

The moveable limb z must now be clamped to its true zero point,
as found by the third adjustment, and the polar axis s brought to a
perpendicular; the revolving limb v must now be turned parallel to
the axis of the latitude arc; then observe some distant object through
the equatorial sights; now reverse the polar axis as above directed,
and see if the equatorial sights bear on the same object as before
reversing the polar axis; if they do, the polar axis is at right angles
to the axis of the latitude arc; but if not, the face of the flange, or
the seat of the conical socket s, must be ground on one side enough
to correct this error, so that the equatorial sights will bear on the
game object when reversed as above stated. If the error e small,
it may be corrected by placing a thin piece of tin foil, or gsme other
firm substance, under one side of the flange of the conical socket s.

FIFTH ADJUSTMENT.

To make the crmpass sights coincide with the true meridian, wken an ob-
servation i3 made with the solar compass.

Place the compass on the tripod, and clamp the sights to an east,
west course; then take out the clamp screw to the latitnde arc, and
raise this arc until the polar axis s is horizontal, or nearly so, and
fasten it in this position, which can be easily done by piacing a small
wedging piece of wood between the edge of the hour arc and the

. upper plate of the compass, and a small brace of wood between the
brass‘centre pin and the conical centre s of the hour arc. Then
clamp the vernier m of the declination arc at its true zero point, as
found by the third adjustment. Now bring the equatorial sights to
bear on some distant object in or near the horizon; then anclamp
the main plates @ and b, and bring the compass sights to bear on
the same distant object; (it is well to reverse the equatorial sights
and make the same observation again;) if both sigbts still coincide,
read at the verniers d d, the amount of the index error, it any. be
tween these plates.
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This adjustment should always be made by the insirument maker,
and cleared of index error, by a proper adjusiment of the compass
sights on the lower plate. But if any index error is found in the
instrument, while in the hands of the surveyor, it should be allowed
for in all courses run by him, or he may correct it by removing one
of the compass sights the required amount so as to make the line
of sight to coincide with the meridian. This can be done by en-
larging, with a small round file, the holes on one side of the steady
pins and screw that hold the compass sight to the lower plate,
enough to correct the index error. The vacancy on the side of the
steady pins may be filled with tin foil, or some other substance that
is not magnetic.

SIXTH ADJUSTMENT.
To find the index error of the latitude arc.

This is most correctly done by determining the latitude of any
station by north and south stars, or, determine the latitude by the
sun, and again by the pole star; (see article, ¢ Latitude by the Solar
Compass;”) one-half of the difference of latitude thus found, if any,
is the index error of this arc. If the latitude determined by an
observation on the sun, or star within the zodiac, be less than the
latitude by the north star, the half difference must be added to the
zodiacal observation, to obtain the true latitude of the station; but
if greater, it must be subtracted. But this index error is not used
for any other purpose than to find the true latitude, for the latitude
given by an observation on a celestial object within the zodiac, is
the latitude to be used for all other purposes.

SEVENTH ADJUSTMENT.
To find the indez error of the hour are.

Adjust and clamp the compass sights to the true meridian, as
directed in the remarks to find the meridian, variation of the needie,
&ec.; also, set a stake in the meridian, four or five chains south of
the instrument, and keep the compass sights directed to it. Then
at the distance of ten or twelve fect south of the instrument, suspend
a plumb line from the top of a suitably inclined pole set in the ground,
and firmly supported with crotches, and of a sufficient height to ob-
gerve, near the top of the line, the meridian passage of the sun.
Then with the aid of a suitable dark glass, observe through the
porth sight vane, the meridian contact of the sun’s west limb with
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the line, while an assistant has kept the sun’s image accurately be-
tween the hour lines on the silver plate. At this point, read on the
graduated side of the declination arc, at either end of ilie revolving
iimb, its distance from the graduated zero poiznt, and the same again
with the last contact of the sun’s east limb: half the difference on
the hour arc, between these two observations, will be its true zero
point ; from which read the index error.

It should be remarked here, that the principles of the solar com
pass have been applied in various ways to surveying instruments,
to suit the views of mathematical instrument makers, or surveyors
for whom they were made; but the solar compass described in the
foregoing pages, and for which the adjustments are given, has been
found, after much experience in its use, to ke the best adapted to
surveying the public lands, and for this purpose it is generally used;
for the reason that it is more safely and conveniently carried and
used through all the exposures which are unavoidable in the wilder-
ness. Some change, however, may be made in its mechanical con-
struction, for the purpose of city surveying, and for running the
lines and curves of railroads, etc. But in whatever form they may
be made, it is important to a good solar apparatus, that the latitude
and declination arcs have a radius not less than five inches, so that
their divisions may be sufficiently large to be easily read, and the
arcs readily and accurately adjusted for use. The importance of
this will be understood by considering the frequency of these adjust-
ments, and the circumstances under which they are made while
running lines in the field. So far as known to the author, but few
surveyors have qualified themselves to use the solar compass on any
other celestial object than the sun; and, perhaps, as few have fully
understood its principles and adjustments. The reason of thisis found
in the fact, that no work has been published before this, sufficiently
elucidating its principles, adjustments ard use. The sun is the prin-
cipal celestial object used in surveying lines with this instrument,
which only requires a knowledge of the true declination of the sun
for each hour of the day, in the longitude where the survey is to be
made. Therefore, with the instructions here given, no accomplished
surveyor with the magnetic compass, need hesitate to use the solar
compass on the sun; and he will soon acquire the further knowledge
of using it on other heavenly bodies at night, to determine the va-
1iation of the needle, and for other purposes treated of in this work
1f the solar compass has been truly adjusted in all of its parts, pre-
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vious to its being used in the field, the surveyor may feel the fullest
confidence in the true course of his lines run with it.

ASTRONOMY.

Though merely a knowledge of the apparent diurnal motion of
the sun in the heavens, will serve for the single purpose of usipg’
the solar compass on that luminary; yet, for all the purposes for
which this instrument can be employed by night on the planets and
fixed stars, a more extended knowledge of astronomy is required.

Therefore, the following brief notice of astronomical facts and phe-
nomena is deemed necessary to be understood by all surveyors, to
enable them to use the solar compass to the best advantage.

SOLAR SYSTEM.

The sun is the centre of the solar system, around which all the
planets revolve in elliptical orbits, from west to east,* with dimi-
nished velocities as their distances increase from the sun: the planes
of their orbits are nearly coincident with the plane of the ecliptic ;
therefore, their greatest declinations will be sometimes more or
less than the sun’s greatest declination, by the amount of the angle
of inclination of each of their orbits to the plane of the ecliptic.
See the following table.

Sy | o5

822 [Mean distance Mean sidereal Inclination | B ’g

S e B | in English period in of orbit to ]
Planet’s names. 2 3 | miles from mean Solar, the eclip-l og-E]

534 | the Sun. days. tic. g8

= =EA
The Sun, . . . |883.246

3.224 37.000.000 87.969.225 | 7° 0° 9.1 |109.400
68.000.000 224.700.787 | 3023'28”.5 | 80.060
95.000.000 365.256.361 68.080
95.000.000 27.321.661 | 5° 8'47”.9 2.290
% 142.000.000 686.979.646 | 1951 6”.2 | £5.000
Jupiter, . 89.170 495.000.000 | 4.332.584.821 | 1°18'51”.3 | 28.000
Saturn, . . . .| 79.042 | 906.000.000 |10.759.219.817 | 2°29'35”.7 | 20.000
Uranus, . . .| 35112 | 1.820.000.000 [30.686.820.830 | 0°46'28”.4 | 15.000
Neptune, . . .| 35.000 | 8.600.000.000 |60.128.000.000

Mercury, .
Venus, . « «
The Earth, .
The iMoon, .
Mars, . 7.
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#* [last and west are relative, or local terms. It is meant here. that they move in
thelr orbits around the sun, in the same direction as the opposite side of the earth
from the sun moves around its axis.
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THE EARTIL.

The earth is an oblate spheroid, whose equatorial diameter ex-
ceeds its polar diameter about 26 miles; the cause of this difference
is supposed to be the centrifugal force of the earth’s rotary motion
around its axis.

The north and south poles of the earth are two points on its sur-
face, opposite to each other; and a straight line between these two
points is called the axis of the earth, around which the earth re-
volves, from west to east, once in a sidereal day.

The axis of the earth is always inclined from a perpendicular to
the plane of its orbit; in other words, the axis of the earth has an
angle to the axis of the ecliptic, of about 23° 287, * Therefore, the
axis of the earth is always in the same direction in regard to the
heavens, in every part of its orbit. -

This angle-of inclination causes the declination of the sun north
and south of the celest:igl equator, during each revolution of the
earth around the sun. It is; algo; the principal cause of the decli~
nations of the planets; the different seasons of the year; and the
different length of days’and nights.

EQUATOR.

The Equator encircles the earth at right angles to the axis, and
is equidistant, or 90° from its poles; its plane divides the earth
into two equal parts, called northern and southern hemispheres.

The plane of the equator, if extended to the heavens, is called the
celestial equator, which has an angle to the plane of the ecliptic,
(like the angle between their axes) of about 23° 28/,

The motion of the earth around its axis is uniform; but the ve-
locity of the earth in its orbit around the sun is unequal, the mean
of which is 59/ 8// each day. The sun will therefore return to any
given meridian each day in unequal times; hence the difference be-
tween apparent and mean time, called the equation of time.

A tropical year is 865d., 5h., 48m., 49s. A sidereal year, rec-
koned in mean solar time, is 365 d., 6 h., 9 m., 9. 6s., and reckoned
in sidereal time, is 366 d., 6 h., 9m., 9. 6s.

The reason of this difference is, the earth has moved once around
tie sun in its orbit the same way the equator moves around its own
axis. The earth must therefore complete one revolution and 59/
877 on its axis each day, to bring the sun to the same meridian
This is called solar time.
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The earth has precisely one revolution on its axis from the transis
of a fixed star to the next transit of the same star, which is a side-
real day of 24 hours; but, if reckoned in mean solar time, it is 23h.,
56 m., 4s., 977/,

An astronomical day commences at noon, and is reckoned from
one to 24 hours successively; the civil day commences at the pre-
ceding midnight, and is reckoned from 1 to 12 hours, twice in a civi
day: therefore the last 12 hours of the civil day correspond to the
first 12 hours of the astronomical day. All astronomical calcula-
tions are computed in astronomical time.

LATITUDE. ‘

Latitude on the earth is reckoned north and south of the equator
in degrees, etc., of the meridian, to the poles (or 90°.) Difference
of latitude is an arc of the meridian, between any two parallels of
latitude.

LONGITUDE.

Longitude on the earth is reckoned east and west from any prime
meridian, in arc or time to 180° or 12 hours. Difference of lon-
gitude is the difference in arc or time, between any two meridians,
reckoned on any parallel of latitude.

ECLIPTIC.

The Ecliptic is a great circle of the heavens, and its plane is the
extension of the plane of the earth’s orbit, indefinitely, into space,
or the starry heavens.

The sun is always in the ecliptic, and the orbits of all the planets
cut or intersect the ecliptic at opposite points, called their nodes, in
which only eclipses occur.

ZODIAC.
The Zodiac is an imaginary belt or circle of the heavens, and oc-
cupies a space of 8° on each side of the ecliptic; within which all
the planets appear to perform their revolutions around the sun.

DECLINATION.
Declination of a heavenly body is reckoned north and south of the
equatorial plane. The complement of the declination of a celestial
object is its nearest polar distance.
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RIGHT ASCENSION.

The right ascension of heavenly bodies is reckoned in time from
the first point of Aries, or the vernal equinox, around in the order
of the signs, on the equator, to the same point again. The longitude
of heavenly bodies is reckoned from the same point, and in the same
order on the ecliptic, in degrees, etc., as right ascension is reckoned
m time on the equator.

. ALTITUDE AND ZENITH DISTANCE.

The altitude of a celestial object is the angle in which it is oh-
served above the horizon. The zenith distance of a heavenly body
is its angular distance from the zenith, or point directly over head
of the observer.

HORIZON.

An observer has twc horizons, the sensible and rational. The
gensible horizon is a circle at the extent of view in all directions, on
a horizontal plain, or on the ocean. The plane of the rational hori-
zon divides the earth inte two equal parts through its centre, paral-
lel to the sensible horizon; it is, therefore, the semi-diameter of the
earth below the sensible horizon.

REFRACTION AND PARALLAX.

The atmospheric refraction causes a heavenly body to appear
ahove its true place in the heavens, except it be in the zenith. The
parallax of a celestial object is the difference in altitude that would
appear between an observation made from any point on the earth’s
surface and from its centre. Therefore, parallax causes heavenly
bodies to appear below their true place in the heavens, except they
are in the zenith; hence the corrections for parallax and refraction
of instrumental observations on celestial objects.

AZIMUTH.

The azimuth of a heavenly body is reckoned on the horizon of the
observer, between a vertical plane of the meridian, and another ver-
tical plane passing through the centre of the celestial object, to the
zenith of the observer. In other words, it is the true bearing of a
heavenly body referred to the horizon from the meridian,
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Azimuths are generally reckoned from the north in north latitude,
and from the south in south latitude.

The amplitude of a heavenly body is its true course or bearing at
rising or setting, from the east or west points of the horizon.

NAUTICAL ALMANAC.

Blunt’s Nautical Almanac and Astronomical Ephemeris, (on ac-
count of its size) is the most convenient that has yet been pub-
lished for the surveyor to take data from, for the use of the solar
compass. The heading of each page and column is a sufficient ex-
planation of its contents and use.

This almanac is adapted to mean noon at Greenwich, England,
except the sun’s declination, which is more properly given for ap-
parent noon.

It will be seen that the quantities in the columns are continually
varying from day to day; therefore some reduction is necessary to
adapt them to any other time or longitude, than that for which they
were registered. This is accomplished by applying the hourly dif-
ferences, where they are given, according to their sign or precept;
and where the hourly differences are not given, take the required
proportional part of the difference between the preceding and suc-
ceeding noon at Greenwich, and add to or subtract from the re-
gistered quantities, according as they are increasing or decreasing,
as the case requires. :

FIXED STARS.

The following table of the mean places of 35 fixed stars has been
seleoted from the Nautical Almanac, for January 1st, 1854, for the
purpose of night observation with the solar compass. The sign -
prefixed to an annual variation is to be added to, and the sign — is
to be subtracted from the right ascension: also, for stars having north
declination, |- signifies add, and — subtract; but for stars of south
declination - denotes that the variation is to be subtracted from, and
~— that it is to be added to the declination.
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FIXED STARS.

23

MEAN PLACES OF THIRTY-FIVE PRINCIPAL FIXED STARS
FOR JANUARY lsT, 1854.

Il
¢

4 . s RigHT ANNUAL ANNUAL |
STAR’S NAME. 5 AR CRR S Viw DECLINATION. Vs
H.M. S. 8. e X P i
Ceti, . 21 036 15414 |4 3-0127 | 8. 18 47 20-28 19-832
a Urs. Mm (Polaris,) 211 611891 180600 | N. 88 31 52:32 19-241
(7‘ CBllL, 2" ool o Jagir by b - 1024 GaS 2:9997 | 8. 8 56 1708 18740
a Anetls,. e o o o) 2] 158 57027 |4 33634 | N. 22 46 11-30 | 4-17-274
th. « o . . .23 254 39087 31269 | N. 3 30 5023 14:399
r, P A . «| 3| 83848759 |4 35527 | N. 23 38 5965 | 4 11-536
a Tauri (Aldebaran,) 1| 427 32809 34336 | N. 16 12 4211 7702
B Orionis (Reigel,) 1( 5 731330 (4 28803 |S. 822 27:30 | 4 4540
d Orionis, . . . .| 2| 524 32994 30 S. 0 24 4087 3
¢ Orionis, . . . 2 [~ 5 28 48357 |4 3:0436 |S. 117 57-31 | <+ 2709
a Orionis, . . var.| 5 47 16094 32469 | N. 7 22 3137 | 4 1112
p Geminorum, . . 3] 614 7640 36357 | N.22 35 121 | — 1-367
a Canis Maj. (blrius) 1| 638 42014 26447 | 8. 16 31 11-02 4:602
a Can.Min. (Procyon,) 1| 7 3139317 31459 [ N. 5 35 43-82 8-859
a Hydr. &., 21 920 24674 | 4 29430 (8. 8 14132 | —15343 ;
a Leonis (Re'rulus,) 12 |10 0 35517 |4 32026 | N. 12 40 4382 | —17-380 !
J Leonis, s " <123 |11 6 20253 32064 | N. 21 19 22-28 19645
8 Leonis, . F .| 2|11 41 36:517 |4 3:0656 | N. 15 23 16-95 | — 20-084
a Virginis (qplcm,) .| 11317 30330 31495 | S. 10 23 5241 18946
a Bootis (Arcturus,). 114 9 0134 27332 | N. 19 56 40-39 18919
a?Libre, . . . |23 |14 42 48491 | 4 3:3070 | S. 15 25 5572 15234
B Ursa Mlnoris, .« «| 2|14 51 10977 | — 02687 | N. 74 45 7-18 14760
B Libree, . . . . 2115 9 9271 32202 | 8. 8 50 2749 13-601
a Serpentis,. . . . |23 (1537 4683 29514 | N. 653 17.13 11-643
B Scorpii, . « .| 215 56 57-182 34784 | 8. 19 2¢ 672 10275
a Herculis, . . . .|var.|17T 7 59418 27322 | N. 14 33 3700 4449
a Ophiuchi,. . . .| 217 28 9421 27796 | N. 12 40 11-94 2967
§ Aquilee, . . . .| 3|18 58 41894 27546 | N. 13 39 000 5022
y Aquile, . . .|.3 (19 39 19055 | 4 2:8553 | N. 10 15 38:89 8434
a Aquilee (Alta-ir,) . |12 |19 43 39-502 29286 | N. 8 29 1027 9154
B Aquarii, . . .| 3]21 23 52159 31673 | S. 612 3937 15°609
B Cephei,. . . . .| 3|21 2645508 0.8045 | N. 69 55 12:83 | 15686
& Pegasi, . . . . .[23|2137 0915 |+ 2.9510 | N. 9 12 28:01 | 4 16:297
a Aquarii, . o 312158 16921 30826 [S. 1 1 3853 17-300
a Pegasi (Markab,) .| 2 |22 57 20402 29834 | N. 14 25 14-62 19-310

LATITUDE BY THE SOLAR COMPASS.

After the solar compass has been correctly adjusted in all of its
parts, its future usefulness depends upon finding the latitude as
given by the instrument, at the place where it is used.

That it may not berepeated again, hereafter, it should be remarked,
that in all observations with the solar compass, it must be placed
on the tripod, and accurately levelled, with the latitude arc turned
toward the equator; except, that when making an observation on
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the pole-star, it must be turned in that direction. This can be done
approximately by the magnetic needle.

Thus prepared, set off the sun’s declination for noon on the de-
clination arc, allowing for its index error, if any, and the sun’s me-
ridional refraction, also, adjust the latitude arc approximately to the
latitude of the place, and the revolving limb ». at its true zero point
on the hour are 7.: in other words, for noon.

Commence the observation for latitude about fifteen minutes be-
fore the sun culminates, by turning the instrument horizontally on
its lower axis, so that the sun’s image will.fall between the hour
lines on the silver plate, and raise or lower the latitude are, if neces-
sary, to bring the sun’s image between the equatorial lines. Then
follow the motion of the sun, by turning the compass horizontally,
at short intervals of time, and adjust the latitude arc, to keep the
sun’s image between the equatorial lines, until he culminates. The
latitude of the station can then be read at the vernier of the latitude
arc.

The same method may be pursued by night to determine the lati-
tude by an observation on any celestial object within the zodiac,
viewed through the equatorial sights. In making these observa-
tions, it will sometimes be necessary for an asgistant to hold a lighted
candle a little behind and above the head of the observer, in such a
manner that the equatorial sights can be seen; but not so bright as
to obscure the star.

LATITUDE BY THE POLE-STAR.

It should be remarked, that the latitude given by an observation
on any heavenly body within the zodiac, is read direct on the lati-
tude arc; but when the latitude are is turned to the north for an
ohservation on the pole-star, or some other star near the pole, the
latitude arc will read the co-latitude of the station; it must, there-
fore, be subtracted from 90° to obtain the true latitude. In these
latter observations, the polar distance of the star must be set off on
the declination arc instead of its declination, and if the upper meri-
dian passage of the star be observed, the declination arc must be
turned toward it; but, if the lower meridian passage of the star be
observed, the declination arc must be turned from the star. -

Seesixth adjustment to find the index error of the latitude are.
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EASTERN ELONGATIONS OF POLARIS.

|

I)us.‘ APRIL.‘ May. | JUNE. | JULY. | AUGUST. SEPT.
¥

H. M. . H. M. H. M. H. M. H. M. H. M.
1 | 1818 1626 | 14:2¢ | 1220 | 1016 8-20
7 17-56 16:03 1400 1155 953 758

13 | 1734 1540 13:35 1131 930 7-36

19 | 1712 | 15617 1310 11-07 9-08 715

85 | 1649 1453 1245 1043 845 653

WESTERN ELONGATIONS OF POLARIS.

Days.| Ocr. Nov. DEec. JaN. FEB. | MARCE.
HM | LM | .M | B.M. | H.M. | HM
s 1818 16-22 1419 12:02 950 8:01
7. ] 1756 1559 13-53 11-36 926 738
13 17-34 1535 13-27 11-10 902 716
19 17-12 1510 13-00 1044 8:39 654
25 16'49 14:45 12:34 10-18 816 633

To find the time of the meridian passages of the pole star, add
8 hr. 59 min. to the time of its elongation.

TO FIND THE TRUE MERIDIAN, AND HORIZONTAL ANGLES
FROM IT; ALSO, THE VARIATION OF THE NEEDLE.

Clamp the sight of the compass at 0 or zero, and adjust the lati-
tude arc to the latitude of the place; also, set off the sun’s declina-
tion for the time of day, allowing for index error, if any, and the
sun’s meridional refraction; then bring the sights of the compass
approximately into the meridian by the needle, and the solar lenses
into the direction of the sun; if the sun’s image does not fall between
the equatorial lines, turn the instrument horizontally, and the re-
volving limb-». on its axis, in a manner to bring the sun’s image be-
tween the equatorial lines, allowing for refraction, if required; then
the compass sights will be in the true meridian. Now if the needle
g- be lowered on to its pivot by the lever 7., its variation from the
true meridian can be read, and set off on the are for that purpose;
the tangent screw of the vernier limb is seen at k. and d. (See
Plate 1.)

To set the sights of the compass to any other course or angle from
the meridian it is only necessary to unclamp the under plate from
the upper, and turn the sights to the course required, the angle of
which can be read at the verniers d. d.

Observations for the same purpose can be made in the night, on
any celestial object within the zodiac, by the use of the equatorial
sights, instead of the lenses; and by observing two stars, one east,

o]
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and the other west of the meridian, the variation of the needle, or
the course of a line, may be more accurately defined.

ZENITH DISTANCE AND ALTITUDE.

Clamp the compass sights to 90°, or for an E. and W. course, also,
set off on the declination arc 27 degrees, and bring the revolving
limb v to zero or noon on the hour arc. Then by turning the in-
strument horizontally on its lower axis, bring the solar lenses and
equatorial sights into the direction of the sun or star to be observed,
and raise or lower the latitude are as the case requires, until the
sun’s image falls between the equatorial lines, or the star is seen
through the equatorial sights. If the observation be made with
the declination arc turned from the object, 23 degrees must be
added to the reading of the latitude are, to obtain the zenith distance
of the object observed; but if the declination are is turned towara
the object, 23 degrees must be subtracted from the reading cf the
latitude arc, to obtain the zenith distance.

If the zenith distance be subtracted from 90 degrees, the altitude
of the object will be had.

TIME OF DAY BY THE SUN.

After an observation is made to detcrmine the variation of the
needle, or the course of a line by the sun, bring the revolving limb
to one division on the hour arc in advance of the sun, then observe
the movement of the sun’s image to the instant it arrives between
the hour lines; and correct for index error of the hour are, and the
effects of refraction, and the hour angle from the meridian at that
time, expressed in degrees will be had, which may be converted
into time by allowing 15 degrees for an hour, and for each degree
four minutes of time. If mean time is required, add or subtract

the equation of time according to its precept, and mean time will be
had.

DIURNAL VARIATION OF THE NEEDLE.

It has been found by numerous observations, that the diurnal va-
riation of the needle is more in summer than in winter months, an.
the amount of these aberrations is more or less on different days of ™
the same season of the year, and is probably caused by heat and cold.

But the order in which these diurnal changes take place, can be
a little more clearly defined. The north end of the needle will ar-
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tion between one and two hours after

It will soon after gradually decline westerly until one or

two o’clock, P. M., soon after which it will decline eastward, and
at sunset it will have returned half way back to where it was in the

1na

Its daily movement may be better undersiood by an ex-

DIURNAL VARIATION OF THE NEEDLE.
amination of the following table :—

€.

at its most easterly decl
morning.

rive
sunri

The following observations were made by the author in latitude 42 degrees 42 minutes Noxth,
near Detroit, in July, 1839.

1839, THERMOMETER. WEATHER. WEATHER. WiNp. MAGNETIC VARIATION,

July.[ 514 A.M.| 1P. M. | 64P.M.| A.M. P.M 6 4A.M.| 1P.M. |614P. M.
13 60 9 62 clear, light showers, | W.S. W.| 10 4% 10 28 10 42
14 59 72 67 clear, flying clouds, N.W. 1 42 1 26 1 33
15 56 73 64 cloudy, | light showers, NeW. 1 32 1 28 1 28
16 55 71 66 cloudy, | some. cloudy, West. 1 38 1 28 1 30

17 52 80 69 clear, clear, W.N.W.{ 1 30 1 28 1 30
18 55 8514 83 clear, clear, West. 1 4 1 28 1 35
19 56 89 82 clear, flying clouds, S. W. 1 40 1 28 1 8
20 63 80 74 clear, cloudy, S.8.W.| 1 40 1 25 1 35
21 70 82 77 clear, cloudy, South. 1 42 1 28 1 30
22 72 86 5 cloudy, | some. cloudy, ‘West. 1 40 1 28 1 35
23 65 88 77 clear, clear, East. 1 4 1 23 1 36
24 72 86 T f rain, clear, W.S.W.| 1 43 1 25 1 35
25 69 83 80 clear, clear, N. W, 1 41 1735 1 32
26 66 88 79 clear, cloudy, West. 1 40 1008 1 35
27 69 80 76 clear, shower, West. 1 41 1 30 3. 87
23 64 86 80 clear, clear, West. 1 42 1 24 1 30
29 66 87 78 cloudy, clear, ‘West. 1 4 1 21 1 30
30 69 90 79 clear, showers, ‘West. 1 41 1 2 1 33
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It will be seen that the average variation for eighteen days
at 5h., 80m., A. M., is 1° 89/ 507/, E.
at 1h., 00m., P. M., is 1° 25/ 377/, E.
at 6h., 30m., P. M., is 1° 88/ 237/, E.
The difference of these numbers gives the diurnal variation as
follows: —
Between morning and evening—6/ 277/,
Between morning and noon—14/ 137/,
Between noon and evening—7/ 4677,

From these facts it may be seen, that the variation of the needle,
as found at one time, cannot be safely relied upen in running lines
at any length of time subsequently. Hence the importance of find-
ing its variation at the time the line is being run.

To guard against errors occurring on account of .the variation,
the surveyor should at the end of each line, or at the point where
the variation of the needle is found, for the purpose of running a
line from it at some future time, take the bearing of some distant
object, and make a note of the same. On resuming the work, if the
sun should be obscured by clouds so as to prevent finding the varia-
tion of the needle, he can observe the course of the same object again,
and the difference in'its course, if any, is the change of variation, and
must be allowed for to correct the variation previously determined.

Local attraction, also, so frequently changes the direction of the
needle, that the surveyor cannot safely extend his line far without
an observation to find its variation; and it will be frequently found
that a little delay for this purpose, will more than compensate for
all the supposed advantuges of running the line without it.

»

TO FIND THE MERIDIAN PASSAGE OF A FIXED STAR,
AND ITS HOUR ANGLE AT ANY HOUR OF THE DAY.

Subtract the sun’s Right Ascension for the day and hour of obser-
vation, from the star’s Right Ascension, borrowing 24 hours for the
latter when necessary, and the difference will give the star’s meri-
dian passage in solar time; if mean time be required, add to or sut-
tract from the solar time, the equation of time, according to its
precept, and the meridian passage of the star will be given suffi-
ciently near for that purpose. Then, if the hour of observation,
(astronomical time) can be subtracted from the time of the star’s
meridian passage, the star’s hour angle, east of the meridian will be
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given; but if the meridian passage of the star be subtracted from the
hour of observation, it will give its hour angle, west of the meridian
And thus it may be determined what stars are most favourably si-
tuated, for the purpose of finding the variation of the needle, at any
time of night.

If any one of the fixed stars named in the preceding table are
not truly known to the observer by the geography of the heavens,
it is necessary to find the time of meridian passage in order to know
the star’s hour angle at the time of the proposed observation.

This being known, set the instrument to the star’s declination
and the equatorial sights to the hour angle of the star, on the hour
are, then bring the sights of the compass into the meridian as near
ag may be by the needle; the equatorial sights will then direct the
eye, nearly, to the star sought for, and by a little movement of the
insty ament horizontally on its lower axis, bring the line of sight to
bea: lirectly on the star, and the observation is complete.

TIYE EFFECT OF REFRACTION AND PARALLAX IN THE
USE OF THE SOLAR COMPASS EXPLAINED.

The equatorial and hour lines of the solar compass will vary their
angles from the horizon, as the object observed by the instrument
recedes from, or approaches to the meridian of the observer; and
‘when at 90°, or six hours from the meridian, the equatorial lines
‘will have an angle to the horizon, equal to the co-latitude, and the
hour lines equal to the latitude of the place of observation. Now if
the equatorial lines were at all times in a vertical plane, passing
through the centre of the celestial object, refraction would not pro-
duce any effect in the course of lines run with the solar compass;
but as they will have an angle, as above stated, at different hours of
the day, a proportion of the whole amount of refraction, according
to the angle, must be allowed for, when large enough to produce a
sensible effect in the course of the lines. The equatorial lines are
parallel to the horizon when observing a celestial object on the me-
ridian; therefore, the whole amount of the meridional refracticn
must be allowed for, in setting off its declination. The hour lines
are only affected by the whole amount of the refraction, or parallax,
when on the equator, or latitude 0°.

The effect of parallax of the sun and large planets, is too small to
be regarded, except in the most r;ﬁned observations. But the pa-

o
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rallax of the mnon is too large to be neglected in any; for this rea
son, a tab'e of refraction in altitude is given in this work.

Refraction does not decrease in regular proportion to the altitude
of the object. When a celestial object is in the zenith, it has no
refraction or parallax; but when it is in the horizon, its refraction
is 33/ 5617/, and at an altitude of 45° about one minute, (more ex-
actly 58//;) the natural co-tangent of the altitude of a heavenly
body, express nearly its refraction.

For the purpose of determining with facility the whole amount of
refraction in altitude of a celestial object, the compass sights have
lines drawn across them at various distances from the top; at each
of these lines are figures, which indicate, in minutes of a degree, the
amount of refraction in altitude of a celestial object, as seen from
each line in range with the top of the other sight.

From the amount of refraction thus found, subtract the meridional
refraction, then the following table will give the proportion of the
remainder, expressed in hundredths, to be added to its declination,
when the latitude is of the same name ; or subtracted from it, when
of a contrary name, from one to six hours in time, east and west of
the meridian; also, the proportion of the whole amount of the sun’y
refraction, to be subtracted in time from his hour are, in the fore-
noon, and added to it in the afternoon, to obtain the true apparent
time. This table will also be nseful in observations on the Moon ;
for the same proportion of the moon’s parallax in altitude, must be
allowed for on the declination arc, in a reversed order from that of
refraction; in other words, the same proportion of the moon’s pa-
rallax in altitude, corrected for refraction, (see table for that pur.
pose) must be subtracted from her declination, when the latitude is
of the same name, and added to it, when of a contrary name,

Fox the purpose of making corrections for refraction expeditiously,
while running lines by the sun, there are three lines drawn below
the equatorial lines, 5/ apart, by which to estimate the proportion
of refraction to be allowed, by bringing the lower limb of the sun’s
image the number of minutes below the lower equatorial line on the
silver plate, instead of setting it off with the sun’s declination,
When the surveyor becomes familiarly acquainted with making these
allowances for refraction, in using the solar compass, he will seldom
need to refer to the tables, or to mathematical calculations, to en-
able him to make a proper allowance for refraction at all hours o1
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Jie day, except when the sun is within 5° of the horizon. But for
an observation by night on a star, its refraction should be set oft
with its declination, in the manner before stated.

PROPORTION OF REFRACTION TO BE ALLOWED IN HUNDREDTHS
OF THE WHOLE.

ON THE EQUATORIAL LINES. ON THE HOUR ARC.

HOURS FROM THE MERIDIAN. HOURS FROM THE MERIDIAN.

Vat.|1H.|2H.'83H. 4H. (60, 6H.||1H.|28.|3H.|4H.'50.{6n.

10°( 97 |87 (72 52|81 17| 2649|7085 | 95| 98
120197 187172 58|83 21 (125(49 (69|85 95|98
14° 97 | 87 73 53 |35 24| 25|48 |69 |85 | 94 | 97
16°) 97 | 88 78 55|36 28 || 25 | 48 | 68 | 83 | 93 | 96
182,97 | 88 74 57 (39,81 25|48 |67 |82]92}95
200197 | 88 75 58 |42 34| 24 |47 | 67 | 81 | 91 | 94
220197 |80 75 59 |45 37 | 24 | 46 | 66 | 80 | 89 | 93
24°1 97 | 89 1 76 61 | 47 |

2601 97 | 89 77 63 | 50 | 44 || 23 | 45 | 64 | 78 | 87 | 90
282197 190 78 66 | 62 | {

8001 97 [ 90 79 66 | 556 50 || 22 | 43 | 61 ; 75 | 84 | 87
3201908 191 80 68 |57 53| 22|42(60]72|82]85
34°1 98 {91 81 71 (60 56| 22|42(569{71]|80] 83
862198 192 82 71|62 69| 21|40 ;57|70 | 78181




32 INVENTION AND IMPROVEMENT

/

DR. YOUNG’S REFRACTIONS,

The Barometer being at 80 inches, and the infernal Thermometer
at 50, or the external at 47 degrees, with the correction for 4 1
inch in the Barometer, and for — 1 degree in the Thermometer of
Farenheit.

[=3 . < (=3
< o 5 + ®a’ 3 + M0 :
3| MR |BulES] T (6B |8 |85 ] 3 | 4% | &a [&S
B | & ||y S | Ed | | £ s e e
[ b= = 2 ) h=) =S 15 2 -
S e BHAI 2| &% |B+ Al = | & A+ |A 1
o/ 1 n ” r o/ rn 4 4 o rn ” "
008351 [ 74|81 [[3-0[1435 {30 |23 | 80|63 |133 | 8
53263 | 71|16 51419 | 29 |22 10| 628 |131 | -83
10 3158 [ 69|73 || 10144 |20 |22 20 | 621 | 128 | -82
5(31-5 |67 |70 || 15|1350 |28 |21 30 | 614 | 126 | -80
203013 | 65|67 || 20]1335 |28 |21 40|67 |128 | 7
25| 2024 [ 63|64 || 25(1321 |27 |20 50 |60 |121 | 77
30 2837 [61]|61 || 30|13 7 |21 |20 || 9o0|55e |129 | 76
35| 2751 | 50 [ 50 || 851253 |26 |20 10 | 547 | 117 | 74
40 | 216 |58 |66 || 40 |1241 |26 |19 20 (541 [115 | i3
45 | 2624 |56 | 54 || 45 (1228 |25 |19 30 | 536 |11 | -72
50 | 2543 | 65 | 51 || 50 |1216 |25 |19 40 (580 |111 | 71
565|253 (63|49 || 65[123 |26 |18 50 | 525 | 110 | 70
1.0| 2425 | 52|47 [[4- 01162 | 241 | 170 ([10- 0 [ 520 | 108 | -89
5234850 |46 || 10|1180 | 234 | 164 || 210|515 |106 | -67
10 | 2313 | 49 | 46 || 20 | 1110 | 227 | 158 20 | 510 {104 | 65
15 | 2240 | 48 (44 || 30 (1050 [ 220 [163 || 80165 |102 | -6¢
20 | 228 | 46 |42 || 40 | 1082 | 213 | 148 40 (50 |101 | 63
25 | 21087 | 45 |40 | 50 | 1015 [ 207 [ 143 || 50 | 456 | 990 | 62
30| 217 | 44|39 |50 958 [201 |1-88 [|1L. 0 [ 451 | 98 | -60
352088 |43 (38 || 10| 942 [196 | 134 || 10 | 447 | 96 | -59
40 | 2010 |42 (36 || 20| 927 | 191 |18 || 20[448 | 95 | 58
451943 | 40 |35 || 804 911 {186 |1-26 || 30 489 | 94 | 57
50 | 1917 |39 |84 || 40| 858 | 181 |122 || 40 (435 | 92 | -56
| 55| 1852 | 89 [ 33 || 50 | 845 | 176 | 119 50 | 481 | 91 | 55
g0 (1529 | 38|32 |6 0| 882 | 172 | 115 [|12- 0 | 4281 | 900 {556
51185 |37 (31 || 10| 820 |168 | 111 10 | 4244 | 886 |-548
| 101743 |36 ({30 || 20| 89 |164 [109 || 20 |4208 | 874 |-541
; 15| 1721 |86 29 || 30| %58 | 160 | 106 || 30 [ 4178 | 863 |-533
20 (17°0 |35 |28 || 40| 747 | 1567 | 103 || 40 | 4139 | 851 |-524
25 | 1640 (34|28 || 50! 737 | 153 | 1:00 50 | 4107 | 841 (517
£ 50 | 1621 | 83 ! 27 |7 0.l 721 | 160 | -08 |[13 0 | 4 75| 830 |-509
35162 [83/27 || 10| 717 | 146 | 95 || 10 | 4 44| 820 |-508
40 | 1543 (32 126 || 20| 78 | 143 | -93 20 | 4 14 | 810 |-496
45 (1525 (82|25 || 30| 659 | 141 | 01 30 | 3584 | 800 |-490
50 |15 8 |31 |24 || 40| 651 | 138 | -89 40 | 8565 | 789 |-482
£5 11461 130 '33 |l 50| 643 | 135 | -7 50 ' 3526 | 779 |-478
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TABLE OF REFRACTIONS—continuea.

= 8.0 £ P = ‘?‘30. 2 P ] = ?300' = P l
S HB |8y S5 F ) E3 1B | B8 1< A2 8y ES
Sl €8 |gm g || 21 &4 e~ lgm | 8| €8 |Em |[E™
=~ - = - - 2 ] - -
< | & |8+ |Bl ||[<| & [B+ |1 || <& &+ 1& 1
o 7 r”n ” ” o A ” ” o rn ” ”n o
14:0| 3499 | 770 | -469 | 36 | 1-200 | 2:68 | <161 || 66 | 250 | -87 | -052
10| 3471 [ 761 | -464 || 37 | 117-1 | 258 | 155 |f 67 | 247 | 83 | -050
20| 3444 [ 752 | 458 || 33 | 1144 | 249 | 149 || 68 | 235 | 79 | -047
30| 3418 | 743 | -453 || 39 | 1-11-8 | 240 | 141 || 69 [ 224 | T5 [ 045
40] 3392 | 734 | -448 |/ 40 [ 1- 93 1232 [-139 || 70 | 212 | 71 | -043
50( 3367 | 726 | 444 |! 41 |1- 69 | 224 | 134 || 71| 199 | -67 | -040
1501 3343 | 718 | 430 || 42 | 1- 46 | 216 | 130 || 72 [ 188 | -63 | ‘028
30| 3273 | 6:95 | 424 |l 43 [ 1- 24 [ 209 | 125 || 73 | 177 | 59 | -036
160 3206 | 673 | -411 || 44 | 1- 0:3 | 202 | 120 || 74 [ 166 | 56 | -033
30 3144 | 651 | 399 45 581 | 1-95 | ‘116 75 | 155 52 | -031
7013 85 | 631 | 386 || 46 | 561 | 188 | 112 |f 76 | 144 | 48 | -029
20] 3 290|612 | 374 || 47 | 542 [ 181 | 108 || 77 | 13-4 | 45 | -027
180 | 2576 | 504 | -362 || 48 | 523 | 175 | -104 || 78 [ 123 | -41 | -02
10 b 2477 | 561 | 340 || 49 | 505 [ 169 | -101 || 79 | 112 | -38 | -023
20 | 2387 | 531 | -322 [[ 50 | 48-8 | 163 [ -097 || 80 | 102 | -3¢ | -021
21 | 2305 | 504 (805 || 51| 471|158 [-094 || 81| 92 | -31 |-018
22 | 2232 | 479 | 200 || 52 | 454 |152 [-090 || 82| 82 | 27 |-016
23 | 2165 | 457 | 216 || 53 | 438 | 147 |-088 || 83| 71 | -24 [ -014
24 | 2101 | 435 | -264 || 54| 422|141 |-085 |'8¢| 61 | -20 | -012
2 | 242|416 [-252 |[ 55| 408 {136 |-082 || 85| 51 | 17 | -010
26 | 1688 | 397 | 241 || 56| 393 131 [-079 || 86 | 41 | 14 | -008
27 | 1538 | 381 [-230 |[ 57| 378|126 |-076 || 87 | 31 | -10 ; -006
28 | 1491 | 365 | -219 || 58 | 364 | 122 |-073 || 88| 20 | 07 | 004
20 | 1447 [ 250 | -200 || 50 | 850 117 |-070 || 89 [ 10 | 03 | 002
30 | 1405 | 336 | -201 [ 60| 336|112 |-067 || 90| 00| -00 | -000
31 | 1366 | 323 |-198 || 61| 323 [1-08 | 065

32 | 1330 (311 |-186 | 62| 310 [1-04 | -062

33 | 1205 | 209 |-179 || 63| 297 | -99 | -060

34 | 1261 | 288 | 173 || 64| 284 | 95 | 057

35 | 1230|278 | 167 ll65| 272 |.-91 | 055

The correction for an increase of altitude of one inch in the Baro-
meter, or for depression of one degree in the Thermometer, is to be
added to the tabular refraction; but when the Barometer is lower

than thirty inches, or the Thermometer higher than 47 degrees, the

correction becomes subtractive.

When great accuracy is required, 0003 inch should be deducted
from the observed height of the Barometer, for each degree that the
Thermometer near it is above fifly degrees, and the same quantity
ndded for an equal depression.
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CORRECTION OF MOON’S APPARENT ALTITUDE FOR PARALLAX AND
MEAN REFRACTION.

B ’ MooN’s HORIZONTAL PARALLAX. BaRoM. 30 IN. THERM. 50°.| + 4
o B Eloht
o Eif
zgﬁi 64 | 55 | 56/ | 517 | 58 | 59/ l 60/ ' [ L S

o tn N ’ nr o miyr on ron r”n TN o

8 | 4659|4758 |48 58 | 49 57 | 50 57 | 5156 | 5256 | 5355 | 8

10 |47 56|48 55|49 54 | 50 53 |51 52 [ 52 51 | 53 50 | 54 49 | 10

12 4826149255023 5122152215319 56418 56517 12

15 4839149375035 5133|5231 5329 5427?5525 15

20 |48 T7{49 3|50 0/5056|56153)5249 5345 5442 20

24 (47 9(48 4148594954 (5049 (5144 (523815333 | 24

27 |4612)47 64759 4853494615040 |51583 5227 | 27

80 |45 345554647 4785|48311492315015(561 7; 80

32 [4412:45 34554 /4645]4735|4826/4917 50 8| 32

84 (431744 744564546 (4630 (4725(4815(49 5| 34

36 |4218143 64355(4444 453214621 |47 914758 | 36

388 |4114(42 214249 /4336(4423|4511 (4558|4645 38

58 | 275312825 |2857|12929(3010}3032|31 43136 58
27 71273728 8/283912910|2941|3012|3043| &9
60 126192649 (2719274912819 (2849 2019 (2949 | 60

MEASURING LINES.

In the surveys of the United States lands it is requirad, that the
mesasuring chain should be two poles, or thirty-three feet in length,
and containing fifty links, which must be compared with, and ad-
justed to the length of the standard chain in the Surveyor General’s
Office, and afterwards to be frequently compared with a standard
chain kept by the surveyor for that purpose. But all the measure-
ments, and calculations, are kept, and entered in the field book, in
four pole chains, of one hundred links.

The surveyor is required to use eleven tally pine; they should be
made of steel, and not more than about one foot in length, and largs
enough near the points, to cause them to drop perpendicularly; at
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the top end of each pin, a loop or eye should be made, in which a
piece of red cloth may be fixed, that they may be more readily
found, when stuck among weeds, grass, &e.

In all measurements the level or horizontal length is to be taken:
for this purpose, in ascending hills, banks, &c., the chain-men must
let down one end of the chain to the ground, and raise the other end
to a level therewith, at the elevated end of which a tally pin should
be plumbed and let fall, to ascertain the spot for setting it; and,
when the surface of the ground is very steep, it may be necessary
to take so much of the length of the chain as can be raised to a level,
80 as to obtain the true horizontal measurement.

In measuring lines, one of the eleven tally pins must be set at the
starting-point, and when the remaining ten are set, it is called s
tally or out, (five chains) and the forward chain-man cries ¢ Tally,
and each chain-man registers the distance by slipping a thimble or
loop on a tally belt worn for that purpose. The back chain-man
then comes up, and having counted, in the presence of his fellow,
the tally pins which he had taken up, so that both may be assured
that none have been lost, takes the forward end of the chain and
proceeds to set them. Thus the chain-nien alternately change places,
each setting the pins that he had taken up, so that one is forward
in all the odd, and the other in all the even tallies; which contri-
butes to the accuracy of the measurement, facilitates the recollection
of the distances to notable objects on the line, and renders a mis-
tally almost impossible.

Measurements with the chain and tally-pins are often very im-
perfectly performed by the chain-men, and much more error is made
than is generally supposed. It has been found by many trials, with
as good men as can generally be obtained, that with two sets of chain-
men, instructed alike in the proper manner of keeping their chain
level and straight on the line, and of setting the tally-pins plumb,
as well as holding the ends of the chain to them, a difference has
sometimes been made of 36 links, and an average difference of 15
or 16 links to a mile, in common timbered land. But repeated
measurements over the same mile, by the same chain-men, and near
the same time, will generally agree within five links; yet after
several months’ employment in the field, a measurement of this line
may not agree so nearly. Again, the same chain-men will make a
different measurement to some oxtent, over swamps, marshes, wind-
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falls and thickets, when there is snow on the ground and whes
there is none, in cold and in warm weather, effecting a change in
the length of the chain, and by measuring fast or slow the amount
of error to each would be difficult to estimate. Therefore the sur-
veyor should keep a vigilant watch over his chain-men, and see that
their duties are performed in the best manner, to counteract ail
these sources of error as far as practicable.

TELESCOPIC MEASUREMENT.

This method of measuring, when properly conducted, is more
uniformly the same, and therefore correct, than measurements
made by the chain by various chainmen. It is well adapted to
measure along the shores of lakes and rivers where obstacles are
frequently found of a character to prevent a good measurement with
a chain, also for measuring short distances over streams, ponds, &c.

The following arrangement and method of measuring with a tele-
scope and rod will be found very convenient for meandering rivers,
lakes, &c. A good telescope must be provided, of about 16 or 18
inches in length when adjusted for use, with two parallel lines cor-
rectly set in its principal focus, forming between them, in the field
view, not less than 45/ of a degree. This telescope is attached to
the sight of the compass with a suitable fixture for that purpose,
when wanted for use. Provide a sliding-rod, such as are commonly
used for taking levels for canals, railroads, &c., with two targets,
one stationary at the top of the rod, the other moveable, with a
vernier for the usual readings, on the lower part.

When measurements with the telescope and rod are to be made,
the telescope must be attached to the compass sights and adjusted
for an observation; then measure four chains from it very accu-
rately, and place the rod at that point, with ths targets facing the
compass, then bring the upper line in the telescope to bear correctly
on the upper target by means of the levelling screws, and adjust the
moveable target to range with the lower line, then by observing
accurately the distance the targets are apart on the rod, when they
measure the angle formed by the parallel lines in the telescope at
the given distance from the compass, the observer will hive data
from which a table may be readily constructed for all other dis-
tances, of which the telescope will enable the observer to view the
distance between the targets accurately. It may conduce to tha
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correctness of this method of measuring to make observations at
various distances, to test the accuracy of the table thus formed;
after this, the surveyor may feel a confidence in the correctness ot
his measurements with the telescope and rod.

Lines run and measured by this arrangement along the shores ot
lakes and navigable streams are most conveniently and expeditiously
done with two skiffs or canoes, or even with two light rafts, with
the compass in one«and the rod in the other, which can be landed
at suitable points and distances apart on their shores; then, after
the bearing and distance between them has been taken, the compass
can be moved, with the skiff or canoe, to the position occupied by the
rod, and the latter again stationed at the next suitable point, and
its course and distance taken as before, and so on to the close of the
survey.

In all observations, care should be taken to hold the rod at right
angles to the line between it and the compass; but it is often neces-
sary to lean the rod at right angles to this line, sometimes even to
a level with the horizon; in all such cases, the telescope must be
rolled in the y’s to bring the parallel line at right angles to the rod.

By this method, the shores of lakes and rivers, however difficult
to be measured with the chain, may be correctly meandered by
course and distance, without encountering the obstacles on shore
with the compass and chain.

To prevent confusion or mistake in the locality of the different
stations and notable objects on the land or off the shore, a tempo-
rary map should be fully kept up with the survey, on which each
object must be represented in order to furnish data for the con-
struction of a good and correct map.

No surveyor, however, should presume to meander important
surveys by this method, except he has previously made the neces-
eary preparations, and has qualified himself by some practical
experience beforehand.
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TABLE

CHAINS TO FEET.—FEET TO CHAINS.
Links, 7-92 inches.—Chain, 66 feet, == 792 inches.

v T 1

CHAINS INTO FEET. FEET INTO CHAINS. :
£ £ . :
- 8c Feet. A Feet. Feet. | Links. Feet. Links.
SR (SRe] : |
0-1 0-66 30 198 || 0-10 0-15 10-0 15-1
0-2 1:32 40 264 || 0-20 0-30 15-0 227
0-3 1-98 5-0 330 || 0:25 0-38 20 80-3
0-4 2-64 6-0 896 || -0-30 0-45 24 36-3
0-5 3:30 70 462 || 0-40 0-60 27 40-9
0-6 8-96 80 528 || 0-50 0-76 | 30- 454
0-7 4-62 9-0 594 || 0-60 0-91 33" 50-0
0-8 5-28 || 10-0 660 || 0-70 1-06 36~ 5456
0-9 594 | 20- 1320 || 0-76 1-13 || 39- 59-1
0-10 6:60 | 80- 1980 |{ 0-80 1-21 | 40- 606
0-20 13-20 || 35- 2310 || 0-90 1-36 42 63-3
0-30 19-80 || 40- 2640 || 1-00 1:51 45- 68-2
0-40 26-40 | 45- 2970 || 2-0 3-0 48 727
0-50 33-00 || 50- 3300 || 30 4-5 59- 757
0-60 89-60 || 65- 3630 || 4-0 6-0 51- 778
070 46-20 || 60- 3960 || 50 7-5 b4- 81-8
0-80 52-80 | 65- 4290 || 6-0 9:1 57 86-3
0-90 59-40 | 70- 4620 || 7-0 10-6 60- 90-9
100 66-00 | 75- 4950 || 80 121 63+ 95-4
2:00 | 1382- 80- 5280 || 9-0 13-6 66 100-

CONVENIENT METHODS FOR MEASURING DISTANCES OVER
RIVERS, LAKES, MIRY-MARSHES, ETC.; WHICH CANNOT
BE MEASURED DIRECTLY WITH THE CHAIN.

It may be remarked here, that in surveying large districts of new
country, many obstacles of this kind are to be expected, and are met
with sometimes under many difficulties, such as the direction and
swampy or thickety character of their shores, also, the annoyance
felt by the presence of increasing swarms of blood-thirsty flies and
moschetoes, which largely infest such shores in summer; hence the
importance of the best management, and correct and expeditious
methods of passing such obstacles.

The following illustrations will assist the inexperienced surveyor
in the accomplishment of this object. They are given on the princi-
ple of reducing the base, whatever may be its course or courses, te
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a right-angled base to the course of the linu o be measured. This
can be readily done if care be taken to run and measure the base,

at such angles that their latitude and depa.‘ture can be taken from
the traverse table.

FIGURE 1.
Distance required over lake from A to O, course East,—right-
engled base,—from A to B 690 li Ang? ﬂ 20° 20/
Natural co-tangent of th g&&a# k" 2;2 698525

Multiplied by base 4.
U N T F R S I T 242867250

16191150
‘«iumﬂ"’%m

Cwer lake 1862 links

o
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FIGURE 2.
Distance required over lake from D to F, course West.—From D
to E, 8. 20° E 752 links—gives 707 links southing, which is the

right-angled base K @, and 257 links easting from D to K. Angle
at F15%°.

Natural co-tangent of the angle at Z. ......... .....=38.5457382

Multiplied by the base K. Z, 707

(Nat. co-tan. F XK E.)—K D=D F. 24820124

(8.545.702 X 707)=2507—257=2250. 24820124
2506.832524

Subtract distance from D to K, 257

Distance from D to 7, 2250 links nearly,

. FIGURE 3

Distance required over lake from @ to I, course South.
To obtain a base in this example, we run

: Southing. Westing.
S. 563 degrees, W. 400 ....... 28D . e o881
8.19% do W.440......, 415 .. ... 145
S. 50 do W.548....... 5 VAR R et A 420
Distance from G to § ............. 992 ........ Hto § 896 links.
Co-tangent of the angle 16° 38/ at 1, 3.847319
Multiply by the base H S, 896
20083914
30125871
26778552
Distance from S to 7 2999.197824
Add distance from G to § 992

—

Distance over lake from G to I 8991 links.
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DISTANCE OVER A RIVER BY “OFF-SET.”
+ EXAMPLE.

Q

08’2

by

FIGURE 4.

In running a line north, intersect the right bank of .a river at 4,
(eourse N. N. E.,) and erect an object, turn the compass sights to
west, to an object at B, and pass over the river to it, then run and
measure a line north to C, and ¢ off-set”’ east into line at D, the dis-
tance between 4 and D will be equal to the distance between B and
C. Or, if a line be run and measured from 4, N. 60°, E. until an
object in line at D bears N. 30° W., the distance 4. D. will be twice
that of 4. Z., for the reason that the triangle thus formed is one-
half of an equilateral triangle.

Frequently off-sets are made in passing small lakes, bends of rivers,
etc.: sometimes the distances can be advantageously taken over
such obstacles, with the telescope and rod, (see article, Telescopic
Measurement.) Also, it often happens that a suitable angle can be
taken, and the base to that angle measured afterwards; in such
cases the distance can be taken from the traverse table; but if no
traverse, or other proper tables are at hand, the following angles,
on a right angle base, and the multiplier to it, will give the distance.
These may be committed to memory.

Angle 11°, 18/, multiply the base by 5,

¢ 14, 2 multiply the base by 4,
p*

/
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Angle 18, 26, multiply the base by 3,
« 21, 41, multiply the base by 2.5,
¢ 96, 34, multiply the base by 2.

' FIGURE b



AREA OF A MULTANGULAR FIELD. 43

SHORT METHOD OF FINDING THE AREA OF A
MULTANGULAR FIELD.

EXAMPLE, SHOWING HOW TO REDUCE THE PLOT OF A MULTANGULAR
FIELD TO A FIELD OF EQUAL AREA HAVING ONLY THREE OR FOUR
SIDES, BY WHICH ITS CONTENTS MAY BE READILY FOUND.

To reduce such a field the only instruments required, after the
meanders are properly laid down, are a good parallel-rule,* and a
fine protracting point.

In the preceding figure first extend the base E H to an indefinite
length ; then placing the rule on the angles 1 and 3, move it parallel
from the angles 1 and 3 to the angle 2, and mark the exact point of
intersection at 4, on the base £ H. Now place the rule on 4 and
the angle 4, then move it parallel to the angle 8, finding the point B
on the base E H; place the rule on B and the angle 5, and move,
parallel, to the angle 4, finding the point C on the base £ /. Now
place the rule on the point C, and the terminating point 6 on the line
F @, and move the rule, parallel, to the angle 5, finding the point
D on the base £ H, from which point draw a line to 6, the process
then being complete. The line D 6 thus drawn leaves the same area
of lake to the left, that there is of land to the right.

FIGURE 6.

Any figure may be calculated upon the same principle by drawing
» base and erecting a perpendicular line from it, passing through

*The triangle and the rule are the best.
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the figure. Place the rule at a and ¢, then move, parallel, back %
4, marking the point 1 on the base; then from'1 to , and move for-
ward to ¢ and so on to the angle at 4, leaving a triangle to the right
of the perpendicular. Proceed in like manner with that portion of
the figure to the left of the perpendicular line, throwing it into two
: triangles'.

CROSSING RIVERS AND LAKES.

In connexion with convenient methods of measuring distances
over lakes and rivers, it is proper to take notice of the means em-
ployed, by the most experienced surveyors, for the transit of the
surveying party over such waters, when fording them, or travelling
around their shores, is impracticable, or causes too much delay.

For this purpose floats or rafts made of logs, of the most dry and
ouoyant timber at hand is used, and when formed into a raft, its
leagth should be about four times its breadth; with this proportion
the raft will steer better, and pass through the water with more ease
and expedition, than broad and short rafts.

The following is a safe and expeditious method of constructing
these floats:—At a convenient place lay two skids, at a suitable dis-
tance apart, parallel to the shore, and near to the water, place on
these two logs, twenty feet long and one foot diameter, which are
to be the outside logs of the raft, and at about two or three feet
from the ends of these, make with an axe a dovefail notch three or
four inches deep, and about as wide on their upper sides; then fit
into these notches a cross piece, or tie of a suitable size, and wedge
them there firmly, so that these logs will not be separated on the
water; then before or after launching this into the water, as con-
venjgnce may suggest, fill in underneath the cross pieces, between
the outside logs, with smaller timber of the same length, and tie
them to these pieces, or fasten them by means of a dovetail notch.
For crossing deep water, where poles cannot be used, paddles, or
oars will be needed; they can be split out of a log and hewn into the
proper shape in a few minutes.

With the whole force of ‘the surveying party, it will require frem
one to two hours to construct a raft of a sufficient size to pass them
all over a lake or river at one time.
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RUNNING LINES WITH THE SOLAR COMPASS.

In commencing a survey where the latitude, as given by the in-
strument with which the survey is to be made, is unknown, the sur-
veyor should first determine the latitude of his commencing point.
He should remember, that in running any other than an east and
west line, he is continually changing his latitude, so that every
ninety-two chains and thirty links, of northing, or southing, will
change his latitude one minute of a degree, or 5/ 12/ for six miles,
and a corresponding change of latitude must be set off on the lati-
tude arc. During the progress of a large survey, the surveyor
should determine his latitude daily, if practicable, by the meridian
passage of the sun, to test the correctness of the adjustments of the
latitude and declination arcs.

It is equally important that the sun’s declination be truly set off
on the declination arc, for the time and longitude of the station, as
it is that the latitude arc be truly adjusted to the latitude of the
place of observation.

The following method of preparing the sun’s declination, as taken
from the Nautical Almanac, for daily use, in any longitude, will be
found useful in practice:

EXAMPLE.

To calculate the sun’s declination for all hours of the daytime
for May 11th, 1854, in latitude 42° N, longitude 120° W., or eight
hours before noon, local time, corresponding to Greenwich noon.

12 h.— 8 h.=4 h. A. M., at the place of observation.
Sun’s declination, 170 52 éé” at Greenwich noon, as per Nautical Almanae,

Meridional refraction -
17 52 37 4h.A.m, 17° 57 41”7 at noon.
Hourly difference 4 38 38
17 53 15 S5h.a.m, 17 58 19 1h.p.m.
38 38
17 53 gg 6h.A.ar, 17 58 57 2h.P.m.

38

17 54 31 Th.Am, 17 59 35 3h.p.M.
38 38

17 56 9 8h.a.m, 18 0 13 4h.P.m.
38 38

17 55 47 9h.AmM, 18 O 51 5h.p.m.
38 38

17 56 2510h.A.M, 18 1 29 6h.P.M.
38 38

17 87 311bh.aM, 18 2 7 Thr.x
38 38

17 57 4112h.x, 18 2 45 8h.r.x.
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To calculate the sun’s declination for August 25th, 1854, for all
hours of the daytime, in latitude 45° N., longitude 90° W., or six
hours before noon, local time, corresponding to Greenwich noon.

12 h.—6=6 h A. M., at the place of observation.
Sun’s declination N., 10° 487 127 10° 44/ 321” 11h. A. M.

*Meridional refraction-- 39 5
10 4851 6h.A.m, 10 4339 12h.m
2 52

*Hourly difference— 5
10 4759 Th.a.x, 10 4247 lh.pP. M

52 52

10 47 7 8h.A. M, 10 4155 2h.p.M.
52 52

10 4615 9h.A.m, 10 41 3 3h.P.M
52 52

10 4523 10h.A. M, 10 4011 4h.P. 3
52 52

10 44381 11h. A M, 10 3919 5h.p.M

The calculations for the sun’s declination for each hour of the
day can be made after the preceding forms, on blank leaves placed
in the field book, where they would be required through the day.

In the following table the hourly difference of the sun’s declina-
tion, as given for the day, in the Nautical Almanac, will be found to
the nearest second in the left hand column, and the change of de-
clination for any number of hours to twelve, will be found against
it, under the hour at the head of the columns.

+ This table is useful when the sun’s declination is required for any
number of hours up to twelve, before or in advance of Greenwich
noon.

EXAMPLE.

Suppose the sun’s declination is required for September 6, 1854,
at 2h. P. M., in longitude 120° W., or 8h. in time W. of Greenwich,
then 8-}-2=10 hours. The sun’s declination at Greenwich noon is
6° 287 6277 N.; hourly difference 567/, against this, in the above
table, and under 10 hours, we find 9/ 207/, which subtract from
69 287 52//=6° 19/ 327/ for the sun’s declination at the time and
place required.

* The hourly difference of the sun’s declination must be added when his de«
chnation is increasing, and subtracted when it is decreasing’; and the meridional
refraction must be added to the declination when the latitude is of the same
name, and subtracted when of a contrary name. See method of finding Meri
dional Refraction.,
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Observations with the solar compass for the purpose of running
lines, or to determine the variation of the needle, should not be made
when the sun or other celestial object is nearer than 8°, or thirty-
two minutes of time from the meridian: nearer than this, the obser-
vations may not give the course required sufficiently correct for the
ordinary purpose of running lines.

The best part of the year for running lines with the solar compass
is the summer season, or when the latitude and the declination of
the sun are both of the same name. During this portion of the yeax
there is usually the most fair weather for work of this kind, and
the sun’s altitude being generally higher through most of the day,
affords more frequent opportunities in the forest to adjust the in-
strument by the sun, to the course of the line. There are, also,
more hours of the day in which the solar compass can be used; the
advantages of this will be fully realized when running lines in thickly
timbered land, or in hilly or mountainous districts, when their sum-
mits intervene between the insirument and the sun, until a late hour
in the morning and early in the afternoon.

From the principles already given in regard to the use of the solar
compass, it will be perceived, that it requires more skill to use it
with facility, than it does to use the magnetic compass; therefore,
the surveyor should acquire this skill, before entering upon any im-
portant survey.

More line can be run with the sclar compass in a day, than with
the magnetic compass in the same time, if both instruments are pro-
perly used; for the reason that it requires less time to adjust the
solar compass to the course by the sun, than it does the magnetic
compass by the needle.

Much experience has established the fact, that a continual line
can be run independently of the needle, through heavy timberel
land, without cutting away any timber, except lopping a bush oc-
casionally, between the instrument and the sun. <Therefore, lines
can be correctly run through any mineral region or other country,
however great the local attractions or variations may be on the
magnetic needle, with an accuracy not attainable with the magnetic
compass. In making the survey of new districts of country, espe-
cially where there is considerable local attraction, it is important to
determine the variation of the needle frequently, and make a record
of the same for future reference.
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During the surveys of the mineral region of Lake Superior, it was
discovered that all mineral veins in that country had an influence,
more or less, on the direction of the magnetic needle, its North end
being generally attracted towards the metallic vein. These indica-
tions led (and no doubt will to a greater extent in future) to the
discovery of mineral veins of various kinds in that and other regions;
but the influence of metallic deposits on the magnetic needle, ac-
cording to their various qualities, courses, distances, depths, &ec.,
from the instrument, are as yet imperfectly understood.

It is to be hoped that this subject will receive, in future, that at-
tention which its importance requires.

These aberrations in proximity to metallic deposits, suggest to the
mind that they may be caused by galvanic currents, which circulate
around the earth, and become deflected out of their general course
by the metallic veins being a better conductor than the surround-
ing medium.

Galvanic currents conducted by any metallic substance always in-
fluence the direction of the magnetic needle, and incline it toward
a right angle to its course; metallic deposits may also, in connexion
with the various rocks and other substances in which they are im-
mediately enclosed, form in themselves, local galvanic batteries, of
greater galvanic intensity than is generally circulating in their vi-
cinity, and thus diffuse an influence around them at considerable
distances.

If these suggestions are correct, they seem to point to metallic
deposits, in connexion with other substances in which they are en-
closed, as the producing cause of the galvanic currents which cir-
culate continually around the earth, nearly at right angles to its
axis.

CONVENIENT RULES FOR CORRECTING THE COURSE OF
RANDOM LINES, WHEN THE CORRECTION DOES NOT
EXCEED 200 LINKS TO EACH MILE.

Rule for half a mile, or forty chains.

From the number of links to be corrected in that distance, sub-
tract one-seventh ; the difference will be the number of minutes of &
degree required for the correction of the course.

E
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EXAMPLE.
Number of links to be corrected, 42—6-=—=36/ answer.

Rule for one mile, or eighty chains.
From half of the number of links to be corrected in that distance,
pubtract one seventh; the difference will be the number of minutes
of a degree required for the correction of the course.

EXAMPLE.
Number of links to be corrected, 70--2—=35—5=—=30/ answer.

Rule for three miles.

Divide the whole number of links to be corrected by seven; the
guotient will be the number of minutes of a degree required for the
correction of the course.

EXAMPLE.
Number of links to be corrected, 297 +-7=—423/ answer

Rule for six miles.

Divide one half of the number of links to be corrected by seven;
the quotient will be the number of minutes required for the cor-
rection of the course.

EXAMPLE.
Number of links to be corrected, 370 <+~ 2 = 185 +~7 = 263/ ans.*

The distances given for corrections, in the above examples, are
those for which corrections are generally made in the surveys of the
public lands, and the calculation for the course of the corrected line,
can generally be mentally made by the surveyor, while he is occu-
pied in adjusting his instrument.

For other distances, when the correction does not exceed 1° 45/,
divide the distance run, by the number of links to be corrected in
the length of the line; the quotient will be the natural co-tangent of
the correction to be applied to the random course.

In the following table, the angle of correction is given in the first
column from 1/ to 1° 40/; and against each angle the departure is
given for distances one, forty, eighty, and two hundred and forty chains,
or three miles. These distances may be reckoned as tens, hundreds,
thousands, if the position of the decimal point in each departure be
ehanged accordingly.

The departure under distance one chain is of course the natural

* The above rules are close approximations.
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sine of the angle; therefore, if it be multiplied by the distance run
on any angle, the product is the departure.

>
TABLE, SHOWING THE ANGLE OF CORRECTION FOR RANDOM LINES.

S [Number|Links| Links | Links 8 |Number| Links | Links | Links
% Joflinks | in 40| in 80 in3 & |oflinks| in40 | in 80 in3
< |in1lch.| ch. |chains.| miles. | < |in1 ch.|chains, |chains.| miles.
1/1-000291 | 116| 233 690 51 |-014835 | 59-34 | 11868 | 356°04
21000582 | 233| 466 | 1397 52 |-015126 | €050 | 12101 | 363-02
3 1-000873 | 349| 698 | 2095 53 |-015417 | 61'67 | 123:34 | 37001
4 |-001164 | 466| 931 | 2794 b4 |*015707 | 62:83 | 12506 | 376:97
5 |-001454 | 583 1163 | 3490 556 [-015998 | 63-99 | 127-98 | 383-95
6 (001745 | 698 | 1396 | 41-88 56 |°016289 | 6516 | 13031 | 390-94
7 {-002036 | 814| 1629 | 4886 57 [-016580 | 66'32 | 13264 | 397-92
8 1002327 | 931| 1862 | 5585 58 (-016871 | 67-48 | 13497 | 40490
9 [+002618 | 1047 | 2094 | 62:83 59 |-017162 | 6865 | 137:30 | 411-89
10 002909 | 11-64 | 2327 | 6982 || 1 0 |-017452 | 69-81 | 13962 | 418:85
11 |-003200 | 1280 | 2560 | 7680 |l 11 |-017743 [ 7097 | 14194 | 42583
12 |-003491 | 1396 | 2793 | 8378 || 1- 2 |-018034 | 7214 | 144-27 | 43282
13 |-003782 | 1513 | 3026 | 9077 | 1+ 3 |-018325 | 73:-30 | 146'60 | 439-80
14 |-004072 | 1620 | 3258 | 9773 || 1- 4 |-018616 | 7446 | 148-93 | 44678
15 |-004363 | 17-45 | 34'90 | 10471 |j 1+ 5 |-018907 | 7563 | 151268 | 45377
16 {-004654 | 1862 | 37-23 | 111:70 | 1+ 6 |-019197 | 7679 | 153:68 | 46073
17 1-004945 | 1978 | 39-56 | 118-68 || 1 7 |019488 | 77°95 [ 155-90 | 467-71
18 1-005236 | 20-04 | 4189 | 12566 |l 1- 8 |-019779 | 7912 | 158-23 | 47470
19 {-006527 | 2211 4423 | 132:65 || 1- 9 |-020070 | 80-28 | 160-56 | 48168
20 [-005818 | 2327 | 4654 | 13963 || 110 [-020361 | 8144 | 162:89 | 488:66
21 |-006109 | 24-44 | 4887 | 14662 || 1-11 |-020652 | 82:61 | 16522 | 49565
23 |-006400 | 2560 | 51:20 | 153-60 || 1-12 |-020942 | 8377 | 167-54 | 502'61
23 1°606690 | 2676 | 5352 | 160-56 || 113 |-021233 | 8493 | 169-86 | 509-59
24 1-006081 | 27-92 | 5585 | 167°54 || 114 |-021524 | 8610 | 17219 | 51658
25 {°007272 | 2909 | 5818 | 174-53 || 115 |-021815 | 87-26 | 174-52 | 623-56
26 |-007563 | 30-25| 6050 | 181-61 ([ 116 |-022106 | 88-42 | 176:85 | 530-54
27 |°007864 | 31-42| 62:83 | 18850 |f 1-17 |-022397 | 89-39 | 179-18 | 637'53
28 |-008145 | 3258 | 6516 | 19548 | 118 [-022687 | 90-75 | 181:50 | 544-49
29 [-008436 | 3374 | 67-49 | 20246 |l 119 |[-022978 | 0191 | 18382 | 65147
30 |-008726 | 3490 | 69-81 | 209-42 || 120 |-023260 | 93:08 | 18615 | 55846
31 |-009017 | 36-07 | 7214 | 21641 || 1-21 |-023560 | 94-24 | 18848 | 56544
32 [°009308 | 37-23 | 7448 | 223-39 || 122 |-023851 | 9540 | 190-81 | 57224
33 |-009699 | 3840 | 7679 | 230-38 || 1-23 |-024141 | 96-56 | 19313 | 579-38
34 1-009890 | 30-56 | 79-12 | 237-36 || 1-24 |-024432 | 9773 | 19546 | 586:37
35 (+010181 | 40-72( 81-45 | 244-34 || 126 |-024723 | 98-80 | 19778 | 593-35
36 [+010472 | 41-80 | 8378 | 251-33 || 126 |°025014 | 100-06 | 200-11 | 600-34
37 [+010763 | 43-05 | 8610 | 258-31 || 1-27 |°025305 | 101-22 | 202-44 | 607-32
38 (011054 | 44-22 | 8843 | 26530 || 128 |°025595 | 102:38 | 20476 | 614-28
30 [-011344 | 45-38 | 90-75 | 27226 || 1-29 [-02588G | 103-54 | 207-09 | 621-26
40 |-011635 | 4654 | 9308 | 279-24 || 1-30 |-026177 | 10471 | 209-42 | 628:25
41 |-011928 | 4770 9541 | 28622 || 1-31 |-026468 | 105-87 | 21174 | 63523
42 |-012217 | 48-87 | 97-74 | 203-21 || 132 |'026759 | 107-04 } 214-07 | 64222
43 1-012508 | 50-03 | 10006 | 300-19 | 1-33 |-027049 | 10820 | 216:39 | 649-18
44 1-012799 | 51-20 | 10239 | 307'18 || 1-34 |-027340 | 109-36 | 21872 | 65616
45 |°013090 | 52-36 | 10472 | 31316 || 1-35 [-027631 | 110-52 | 221-05 | 66313
46 (-013381 | 53-52 | 107°05 | 321'14 || 136 |°027922 | 11169 | 223-38 | 67013
47 {-013671 | 5468 | 109-37 | 328-10 || 1-37 |-028212 | 112:85 | 225770 | 677:09
48 [-013962 | 56-85 | 11170 | 335°09 |l 1-38 |-028503 | 11401 | 228-02 | 68407
49 |014253 | 57-01 | 11402 | 34207 | 1-39 [-028794 | 115-18 | 23035 | 691-06
50 |-014544 | 5818 | 116:35 | 340-06 || 140 |-029085 | 116-34 | 23268 | 695:04
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TABLE OF LATITUDES AND LONGITUDES.

In the use of the Solar Compass, it is necessary to know approxi-
mately at least, the Longitude of the place where the instrument is
used, for the purpose of taking out of the Nautical Almanac, the Sun’s
declination, &c., and reducing them to a time, and Longitude of the
place of observation.

For this purpose, the following tabular statement of the latitude,
and longitude from the meridian of Greenwich, of some of the most
important places, in North America, are given.

LoNGITUDE WEST.

LATITUDE
PLACES. 2 £ RIS R
Nonts, In Degrees.! In Time.
o 1 n o ¢ n H. M. 8.
Acapulco, . . . « Mex, .1165019 | 9949 9| 689 16
Albany, (Capitol,) .« o« N.Y,. .|4239 3| 734149 | 45459
Ambherst, SCollege,) . . Mass,. 1422215 723128 |450 6
Apostle Islands, (Lake Superior,) F vty i 147 100) 91 00 6 4
Augusta, (State House,) « Me, . .}441843| 69 50 439 20
Baltimore, (Monument,) . Md, . .|391748| 7636395 626
RBellevue, (Am Fur. Cos.? Trading
Post, Missouri River,) ’, Sk 16 . .138 8241 9547 4616 2311
Boston, (State House,) . . . Mass,. .[422127| 71 330|44424
Brazos Santiago, « o o Texas .26 6 0 9712 6 23 48
Brent’s Fort, . . - . AR . .{88 23810333156 5413
Burlington, . . . . < N.J,. .|40 451 | 745287 |4 5930
Buligton, . ¢ 00 0T Wy TS AL e 20 78 10 45240
Cape Hancock, (Mouth of Colum-
bia River,) . . Oregon, .|461635 (124 145|816 7
Charleston, (St. Mich.s Ch. ,) § b« | 324633 | 79 5538|519 42
Chisagay. & - o .0l . I, . .|420000 | 87 35 5560 2
Columbus, . e« o+ Ohio,. .[395700; 8 3 53212
Concord, (State House,) . « N.H,., .|431229| 7129 4 15 56
Dalles of the Columbia Mi=sxonary
.| 4585 55 | 120 55 8 340

0. T
Detrmt, (St. Paul’s Church,) . Mich, '8 .| 421945 83 230
Dover, . 3 5 « Del, . 3 10 75 30

Ewing Harbour, . . . . O.T,. .|424422| 1242852

® oven
8 8
o =
o <

Falls of St. Anthony, U. 8. Cottage, . 3 .| 445840 | 93108061242
False Dungeness Bay, . o . Wash, Ter.,, | 48 7 562 | 123 27 21 | 8 13 49
Fort Boisee, . Oregon, .|4349 22 11647 3|7 47 8
Fort beson, (Old Block IIouse,) ¥, . .1364735| 9515106 21
Fort Hall, . . (A . 143 13011229 5472959
¥ort Laramie,  siaing s .1 421210 | 104 47 43 | 6 59 11
Fort Leavenworth (Landing,) o s o .| 8921 14| 9444 6 18 56
Fort Nez Perce, . S v 0. Tiyls . 146 346

Frapkfort, . 3 . . s TEKya e .| 3814 84 40 5 88 40
l“rederickton, . . . « 'NJBi;. .| 46 3 66 45 427
Galveston, (Court House,) . . Texas, .|291814| 944634|619 6
Granite Island, (Lake Superior,). . .+ .| 4640 87 30 b 60
Great Salt Lake, Islandin, . . . . .[411042 11221 72
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LoNGITUDE WEST.

LATITUDE
PLACES. g —_—
Nogry. In Degrees.x In Time.
g ) & L3N o r n H.M. 8.
Walifax, . . . . . S NISLL .| 443920 | 633640 |4 142
Harrisburg, . . . § o A .| 40 16 76 50 5 T2
Indianapolis,. . o« .« . Ind,. .}|3055 86 5 b 44 20
Jackson, . . . . . « Miss,. . 13223 2 8 6 00 32
Jefferson, > . . . R Oy o .| 38 36 92 8 6 832
Kanzas River, Mouth of, . b ek .13 6 3| 0433 618 11
Key West Light, . Fasars .| 2433 81 48 527 12
Keweenau Point, Lake Supenor,) o3 o gt Al At S 88 30 5 54
Kingston, . . . CW,., .|#4 8 76 40 5 640
LittleRock, . . .« o+ . Ark,. .|3%440 92 12 6 848
Mexico, (Cityof) . . . . Mex,. .|102545] 99 5 6|6 3620
Milledgeville, . f . . o Ga,¥ . .33 720} 81945 (53319
Milwaukie, . T SHY & .1 43 345 | 87 5T 5 51 48
Mouth of Missouri Rlver, D erl e 3 .|335136| 900040 |600 3
Mobile, . . . . . o Alags .1304126| 8 129|556 2
Monterey, . . . F . Mex, . .| 254013 | 100 25 36 | 6 41 42
Montpelier, . . . . . Vt, . .| 4417 72 36 4 50 2¢
Montréaly T RN T L O CLE . 14531 738 35 454 20
Nebraska, or Platte River, Junction
of North and South Forks, . . . .[4 5 5101212464525
New Orleans, (City Hall,) . e .| 205730 | 9 6
Pittsburg, . USSP I ¢ T Bt &) 80 2 520 8
Point Conceptlon, . . . . Cal, . 1342656 11202539 |8 142
Point Hudson, . Wash. T., .|48 7 81224433 |81058
Prairie du Chien, Am. “Fur Co’s
Homse,: . o o o o o Moo 488G 01 L 9NN 6 487
Quebec, (Citadel) . . . . C.E,. .{464912| 7116 445 4
Richmond, (Capitol,) . . . Va, . .|373217| 7727128 |5 950
Sacramento City, . . . . Cal, . .| 38 3442|120 nearly.| 8
Sackett’s Harbour, o ol e NoXge Suiii431 56 57 5 348
St. Paul’s, . . . . . Min, . .]445246 ] 93 454161219
St. \rain s Yort, . . . Indian Ter.,, | 40 16 62 | 10512 23 | 7 48 1
San’ Franclsco, (Presjdio,) % . (ol . 374735 (1222615 | 8 9 45
Santa et g NMy .1384 61106 1227 4 5
Scarboro Harbour AR . WashT, .|482149 |12437 1281829
Snake River, above Amer. Fa.lls, D . .| 4247 51124013 |7 30 41
Springfield, . & . . . Tt .| 3948 89 33 5 568 12
Tallabassee, . o " Pa, .7 .180 28 84 36 538 24
Toronto or York, (Observ.,) o 2, o Cur WY .1433935| 792130 (517 26
Tuscaloosa, . 7 4 Ala,, . .| 8312 87 42 5 50 45
Washington, (CapitoL,) . . . D.C, .|385334| 77 130(5 8 6
York, /. o i oy ifei.im et werplieg sia st 4G 0NI0L | 700 442 40

The latest and best maps of North America show the longitude of
all places within its boundary sufficiently near for the purpose ot

reducing the sun’s declination to their meridians.
g

E*
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LENGTHS IN NAUTICAL MILES AND STATUTE MILE3 OF DEGREES OF
LATITUDE AND LONGITGDE IN DIFFERENT LATITUDES.

DEGREE OF THE PARALLEL. DEGREE OF THE MERIDIAN.
Latitude | Nutical | Statute || LAUIBAC | Noutical | statute
Parallel. miles. miles. point. miles. miles.

200 | 56404 | 065018 200 50664 | 68777

21 56:039 | 64598

22 56657 | 64158

23 55258 | 63698

24 54843 | e3-219

25 54411 | 62721 25 59706 | 68825

26 53962 | 62204

27 53497 | 61668

28 53016 [ 61113

29 52518 | 60540

30 52005 | 59948 30 50749 | 68875

31 51476 | 59:338

32 50931 | 58709

38 50370 | 58063

34 49794 [ 57-399

35 49203 56718 35 59796 68629

36 48507 | 56:019

37 47976 | 55304

38 47341 | 54571

39 46:960 | 53822

40 46:026 53066 40 59-847 68-987

41 45348 | 52974

42 440654 | 51476

43 43949 | 50662

44 43230 | 4933

45 42:497 48-988 45 59899 69048

46 41752 | 48128

41 40993 | 47-25

48 40222 | 46365

49 30439 | 45462

50 38643 41545 50 59951 69:108

A degree of longitude at the equator == 69-163 statute miles.
A second of time at the equator =15216 feet.

RUNNING PARALLELS OF LATITUDE.

Parallels of latitude are curved lines, and they increase in curva-
ture from the equator to the poles, and cross all meridians at right
angles. All lines run at any angle from the meridian, by courses
taken at short intervals, partake more or less (according to the angle)
of the curvature of parallels of latitude.

When the compass is set to a true east and west course, in any
latitude, the line of sight is at right angles to the meridian, and in
consequence of the spheroidical figure of the earth, which causes the
survature of the par}xllels of latitude, this line of sight will converge
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or the equator. Some correction is therefore due to each course
taken between stations, to keep the line on the same parallel of la-
titude. This correction, however, is too small to make any material
error in tracing the paralle], if the stations are not more than 30//
of longitude apart; but if larger than this, the convergency on the
equator should be computed for the distance, and allowed on the
side towards the pole. Buta more convenient and practical method
of running parallels of latitude, or lines at any angle from the meri-
dian, is to back sight on each forward sight, and take half the dif-
ference between their courses, when large enough to be perceptibie.
Thus, the forward and back sights, give double the amount of curva-
ture between the two stations, the one half of which must be set off
at the end of the forward sight toward the pole, to keep the line on
the same parallel of latitude. Any unusual difference between two
equal stations, must be re-examined, and errors corrected if any, as
the line advances.

A line run west six miles, or more, with long stations between
sights, cannot be retraced by running east in the same manner, for
the east line will fall towards the equator; therefore attention should
be given to this subject in running the east and west lines of the
public lands, when long distances are taken between stations over
water, prairies, or open lands. j

When running a parallel of latitude, if an object be observed due
east or west from any station, the correction of the course to touch
the same parallel on the meridian of the object, is equal to one half
of the angle of convergency between the two meridians, which pass
through the station and the object.

The following table will show the convergency of siz miles apart on
the parallel of each degree of latitude, and six miles from them to-
wards the poles of the earth.
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TABLE.
5 & 5 £ 5 >
o - o < o
5.0 %8 | 58 (=] BE | %E {vs| 58 | 25
o QLR < B R v R L e | R R )
22| A2 | ¥2 (52| 5E | BE |52 | 58 | B2
gl He | wa |l 88 S3Eal€d | £8| 38 ] <5
o i S &3] O 8 ||&3] S S
o rn o rn o rn
10 | 150 | 14 || 27 | 369 | 288 || 44 | 701 | 501 .
1m | 167 | 17 || 28 | 336 | 246 | 45 | 726 | 512
12 | 165 | 111 |[ 29 | 402 | 253 | 46 | 752 | 523
13 | 178 | 114 || 30 | 419 | 30 [ 47 | 78 | 53¢
14 | 182 | 118 || 31 | 436 | 37 | 48 | 806 | 516
15 | 194 | 128 || 32 | 454 | 315 || 49 | 835 | b39
6 | 207 | 129 || 33 | 472 | 323 || 50 | 865 | 612
17 | 220 | 13¢ || 32 | 401 | 381 | 51 | 897 | 625
18 | 234 | 140 || 85 | 609 | 830 || 63 | 930 | 640
19 | 2¢9 | 147 || 36 | 527 | 346 || 53 | 964 | 655
20 | 265 | 154 || 37 | 647 | 35 || 5+ |1000 | 710
21 | 278 | 159 || 88 | 668 | 44 || 55 |1037 | 726
22 | 208 | 26 |l 8 | 588 | 413 || 56 |1076 | 743
23 | 308 | 212 || 40 | 609 | 422 || 57 [1118 | 800
24 | 828 | 219 || 41 | 631 | 4381 || 58 162 | 819
25 | 338 | 225 | 42 | 654 | 441 | 50 |1200 | 840
26 | 354 | 232 |l 43 | o7 | 451 || 60 11257 | 900

EXPLANATION AND USE OF THE ABOVE TABLE.

To find the convergency and angle for the fractional parts of each
degree of latitude, increase the convergency and angle, in proportion
to the fractional part required. The convergency of equal lengths of
weridians with same latitude are in proportion to their distance
apart. '

The convergency between any two meridians, whose lengths are
equal to their mean distance apart, is in proportion to the square
of the distance given in the table (six miles) to the square of the
length required.

EXAMPLE.

Suppose it is required to find the convergency of two meridians
three miles in length and three miles apart, in latitude 42° (62):
65.4 :: 32: 16.85 links.

Suppose a station in latitude 42° N. an object is observed due
east eight miles distant; how far north of the object is the same pa-
rallel of latitude, of the station from which the observation is made ?
Proceed asin the above example. 86: 65.4::64:116. 27. One half of
which is 68,14 links nearly, answer. (See rule preceding the above
table.) If the angle be required that would touch the same parallel
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north of the object, it will be given by the following proportion; 6: 4/
41/7:: 8: 6/ 14/7. One half of which is 8/ 7 or N. 89° 56’ 58 E.*

CONVERGENCY OF MERIDIANS.

RuLE.—As the cosine of any given latitude is to a given distance
of longitude, in that latitude, so is the cosine of any other latitude,
to the distance of a corresponding longitude; the difference of these
pumbers will be the convergency.

EXAMPLE.

Required the conveiggncy of two range lines that are 6 miles or

480 chains apart, in latitude 42° 80’ north, and extending north ten
townships, or to latitude 43° 21’ 48,

As cosine of lat. 42° 80/ = 9.867631
: Longitude 480 chains, = 2.68124]
:: Cosine of lat, 48° 21,487 = 9.861548
12.542784
9.867631

: Log. - - 2.6751563 = 473.32 subtract

from 480. chains = 6.68 chains. The convergency.

.
TO RUN A LINE PARALLEL TO A GIVEN MERIDIAN, AT ANY DISTANCE
EAST OR WEST OF IT.

Find the angle of convergency between the meridians for the dis-
tance required, then run the line at the angie thus found, east or
west of the meridian as the case requires.

AMPLITUDE OF CELESTIAL OBJECTS.

All heavenly bodies will rise and set to the north, or to the south
of the east and west points of the horizoxn, as their declination may
be north or south.

In consequence of the horizontal refraction of celestial objects,
the proper time of taking their amplitude is when their centers ap-
pear about 83’ above the horizon.

TO FIND THE AMPLITUDE.
To -the Log, secant of the latitude (rejecting its index,) add the
Log-sine of the sun’s or star’s declination; the sum will be the Logs

* The preceding rules are close approximations te the truth.
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sine of the course, the sun or star will rise or set from the east or
west point.

EXAMPLE.
Latitude 42° 45’ Log. secant, 134118
Declination 15° 10,’ Log. sine, 9.417684
Log sine of Amplitude, 9.661797 == 20° 52.
PROBLEMS.

TO FIND THE TIME OF THE SUN RISING OR SETTING.
RuLe.—To the tangent of the latitude, add the tangent of the
sun’s or star’s declination, and subtract radius from their sum; the
remainder is the cosine of the semi-diurnal arc, when the latitude
and declination are of different names; and of the semi-nocturnal
arc, when both are of the same name,

EXAMPLE.

Sun’s decl. 18° 20’ Tangent = 9.520305
Latitude 41° 50’ Fpngent = 9.951896

19.472201

Subtract radius 10.000000
Cosine 9.472201 = 72° 45 or 4b. 51min.

Apparent time of sunrise when the latitude and declination are
of the same name, or sunset when they are of different names.

T0 FIND THE ANGLE THAT THE EQUATORIAL LINES OF THE SOLAR
COMPASS, MAKE WITH THE HORIZON IN ANY LATITUDE, WHEN OB-
SERVING A CELESTIAL OBJECT, AT ANY HOUR ANGLE FROM THR
MERIDIAN.

Rune.—As radius is to the cosine of the latitude, so is the sine of
the hour angle of the celestial object, to the sine of the angle of the
squatorial lines with the horizon.

EXAMPLE.
As radius, 10.000000
: Cosine of lat. 42° 30’ = 9.867681

:: Sine of H'’r angle 80° 00/ = 9.698970
: Sine of angle = 9.666601 = 21° 38/ nearly.
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Y0 FIND THE AZIMUTH OF THE POLE STAR AT THE TIME OF ITS
GREATEST ELONGATION.

RULE.—As cosine of the latitude, is to radius, so is the cosine of
the declination, to the sign of the azimuth or elongation.

EXANPLE.
Latitude 40° 20, declination of the pole star, Jannary 1st, 1854,

88° 827/
As cosine of lat. 40° 20
: Radius

:: Cosine of Decl. 88° 32/ 7~

: Sine of azimuth

9.882121
10.000000
8.407727

18.407727
9.882121

8.5256606 = 1°, 55/, 20"

YO FIND THE MOON’S PARALLAX IN ALTITUDE, AND TO REDUCE IT TO
THE QUANTITY TO BE SUBTRACTED FROM HER DECLINATION WHEN
HER LATITUDE IS OF THE SAME NAME, AND ADDED TO IT, WHEN OF

A CONTRARY NAME.

RuLE.—As radius is to the sine of horizontal parallax, so is the
cosine of altitude to the sine of parallax in altitude: subtract the
refraction in altitude and the meridional refraction; take the pro-
portional part of this difference from table of proportional parts of
refraction, and apply it to her declination as above named.

EXAMPLE.

As Radius, 10.000000
: Sine horizontal parallax 58’ = 8.227134

3 : Cos. altitude 36° = 9.907958

: Sine parallax in altitude,
Refraction in altitude, 1/ 20"
Meridional refraction, 48"

2! 8§

8.135092 == 46/, 55"
~—2/ 87
44/ &7  Pros
portional part in latitude
36° at 8h. from the meridian,
82 = 36/, 43” to be appliea
to the Moon’s declination.
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HOW TO FIND THE MERIDIONAL REFRACTION OF CELESTIAL OBJECTS
IN ANY LATITUDE.

EXAMPLE.

In latitude 42° N., 90°—42—48°,
Sun or star’s declination north, -+ 156° 30/
63° 307,

‘The meridional altitude is
The refraction of which is 2977, (see table of refraction.)

SECOND EXAMPLE.
90°—38°=52° 00/.

In latitude 38° N.,
— 10° 15,

Declination south,

The meridional altitude is 41° 45/,

the refraction of which is 17 577
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In view of the many hilly and mountainous districts yet to be
surveyed, and their chorographical and geological characters de
fined, as well as for other purposes, the following table and theo-
rems as given by Sir George Shuckburgh, will show in what man-
ner the barometer is used for ascertaining the height of Mountains,
Hills, &c.*

‘s @ ":}
g a s
g 5 g 5 g I~
5 £ 5 3 5 £
e & ||l & |&| &
o o o
30 8644 47 900-2 64 9361
31 8665 48 902-3 65 938-2
32 8685 49 9045 66 940-3
33 870-6 50 9066 67 9424
8727 51 9087 68 944'5
35 8749 52 910-8 69 9467
36 8770 53 9130 70 948-8
37 8791 54 9151 LA 9509
38 881-3 55 917-2 72 9530
39 8834 56 9193 73 9551
40 8854 57 9214 74 957-2
41 8875 58 9235 75 959-3
42 889-6 59 925'6 76 961-4
43 891-7 60 9277 v 9635
44 893-8 61 929-8 78 9656
45 8960 62 9319 79 9677
46 8981 63 934-0 80 969-9

DEPRESSION OF MERCURY IN GLASS TUBES, OR CORRECTIONS TO BE
ADDED FORBR CAPILLARY ATTRACTION.

INCHES.

Diameter of Tube, | 0-25 | 030 | 040 | 045 | 0 60
Correction, . . . | 0020 | 0015 | 0007 | 0005 | 0002 !

* 10 perform this operation accurately, two persons should take contemporary
pbservations with two barometers and thermometers, the one at the bottom of
hill, and the other at the top.

¥
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Rure.—The difference between the two barometers at the bottom
and top of the mountain, multiplied by the height of the barometer
at the bottom of the mountain; and that product by the tabular dif-
ference corresponding to the mean of the thermometers, and divided
by the mean between the readings of the barometers, will equal the
amount of elevation in feet. '

EXAMPLE.

Suppose the barometer at the bottom of the mountain to stand at
30 inches, thermometer 60°; and the barometer at the top 26.36
inches, thermometer 46°; required the height of the mountain.

As per rule the mean of the two barometers = 28.18 inches, their
difference = 8.64 inches; and the mean of the two thermometers —
53°. The number corresponding to 53° in the table is 918.0, hence
(8,64 x 80 x 918.0) —+- 28.18 — 8537.92 4. The height of the
mountain.

The following are extracts from the remarks of the late eminent
Dr. Halley :—

¢“In calm weather, when the air is inclined to rain, the mercury
is commonly low.

¢“In serene, good weather, the mercury is generally high. Upon
very great winds, though they be not accompanied with rain, the
mercury sinks lowest of all, with relation to the point of compass
the wind blows upon.

¢In calm frosty weather, the mercury generally stands high.

¢ Within the tropics, and near them, there is very little or no
variation of the height of mercury in all weathers.

“The greater height of the barometer, is occasioned by two con-
trary winds blowing towards the place of observation, whereby the
air of other places is brought thither and accumulated.”

Inregard to the course of winds, and their effect on the barometer
and weather, they are variable in differert countries, and th erefore
omitted here.

Extracts from a Manual published by J. H. Belville of the Royal
Observatory of Greenwich.

‘¢ Heat and moisture are the principal causes of the variations in
the weight of the atmosphere, and necessarily in the variations in
the barometer at the same station.”

¢The variations of the barometer, are less within the tropics,
than in the temperate and polar regions; they vary in different
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tountries in the same latitude, and they are greater in mountain-
vus countries, and islands. In Peru, the range of the mercury is
about one-third of an inch—in London two and a half inches, and
in St. Petersburg, it exceeds three inches.”

“It is not so much the absolute height, as the actual rising and
falling of the mercury, which determines the kind of weather likely
to follow.”

¢“Great depressions at all seasons are followed by change of wind,
and oy much rajw.”

“Rain in some quantity may fall with a high pressure, pre-
vided the wind be in any of the northerly points.”

““No great storm ever sets in with a steady rising barometer.”

“The variations of the barometer, are always greater in the
winter than in the summer.”

¢Sudden depressions of the barometer, sometimes occur in wea-
ther apparently calm. It is almost an established fact, that storms
have a circular motion; and, if when an exhaustion, or sudden
diminution of the atmosphere takes place, the mercurial column
happens to be in the partial vacuum or centre of motion, the air will
be at rest; while the surrounding air at a greater distance from the
centre, will be violently agitated with a less fall of the barometer.”

N. B.—In all observations for this purpose, the rise and fall of the
mercury should be reckoned from its mean height at whatever ele~
vation the station may be above the sea level.

ANEROID BAROMETER.

The Aneroid Barometer is a new instrument for ascertaining the
variations of the atmosphere: its action depends on the effect produced
by the pressure of the atmosphere on a metallic box, from which the
air has been exhausted and then hermetically sealed: the hand of
the Aneroid can be set to correspond with the mercurial barometer,
by which it should be compared by turning a screw on its back-side.
This screw when turned with, or against the sun, alters the position
of the hand, and is not to be touched for any other purpose.

There is another gilt hand, called the register or index, which moves
above the other by a nut or thumb piece which projects through the
centre of the glass, to enable the observer to register the barometer
hand, by which to refer its movement for another time, or in ascend-
ing or descending hills, &c.

The Aneroid Barometer can be carried and used through any country
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with about the same safety as a watch, and is, therefore, the most
suitable barometer of any now in use, for measuring the height
of hills and mountains, in new countries.

The corrections for temperature for the Aneroid, are seldom pre-
cisely the same as for the mercurial barometer; but the quantity
necessary for thermometrical correction can be readily found, by
exposing the instrument to the temperature of the external air for
twenty or thirty minutes, and set the hands coincident, then place it
near the fire until the thermometer is at ninety or a hundred degrees;
the variation of the hand, divided by the variation in degrees of the
thermometer, will give the quantity for each degree.

MEASUREMENTS OF HEIGHTS WITH THE BAROMETER.

The following table, being an extract from the elaborate table of
W. Galbraith, A. M., furnishes another expeditious method for this
purpose. 'Y

In this table, the third column exhibits numbers in English feet,
corresponding to the height of the barometer (shown on its left,) in
inches, tenths, and hundredths, the proportional parts to thousandths
are given in column headed A.

BAROMETRIC TABLE.

'Y Bar. | English T Bar. | English A Bar. | English
faelndneh. Feet. Inch. Feet. 3 Inch. Feet.
+ | 2800 | 274253 + | 2820 | 276113 + | 2840 | 277958
09 1 274346 09 L 276206 09 1 278050
19 2 | 274440 19 2 | 276298 18 2 | 278142
2:8 3 | 274533 28 3 | 276391 2:8 3 | 278234
37 4 | 274626 37 5 | 276483 37 4 | 278326
47 5 | 274719 | 46 5 | 276576 46 5 | 218418
56 6 | 274813 | 56 6 | 276668 55 6 78510
65 T | 214906 | 65 7 | 216761 64 7 | 278602
76 8 | 274999 74 8 | 276853 T4 8 | 278693
84 9 | 27H092 83 9 | 276946 83 9 | 218785
4+ | 2810 | 275184 + | 2830 | 277037 + | 2850 | 278877
09 1 | 275277 09 1 | 217129 09 1 | 278969
19 2 | 275310 18 2 | 217222 18 2 | 279060
2:8 3 | 27546:3 28 3 | 217214 27 3 79152
37 4 | 275556 37 4 | 277406 37 +4 | 279243
46 5 | 275649 46 5 | 277498 46 5 | 279335
58 6 | 275742 55 6 | 20759:1 55 6 | 279426
65 7 | 275835 65 7 | 217683 64 7 7951°8
74 8 | 275927 74 8 | 2170175 73 8 | 279609
84 9 | 276020 83 9 | 277867 82 9 | 2797011
3
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A Bar. English o Bar. English A Bar. English
. Inch. Feet. * | Inch. Feet. * | Inch. Feet.
~+ 28:60 279792 | .| 2920 285217 || 4 | 2980 29053.1
09 1 27988:3 | 09 1 285306 || 09 1 290619
18 2 279975 | 1-8 2 285396 || 18 2 290706
27 3 280066 | 2-7 3 285485 | 2:6 3 290794
37 4 280157 | 36 4 285575 || 85 4 20088.1
46 5 280248 | 45 5 285664 | 44 5 29096.9
b5 6 280340 54 6 285754 53 6 29105.6
64 7 280431 | 63 7 285843 || 61 7 201144
73 8 28052.2 | 7-2 8 285932 | 70 8 29123.1
82 9 28061.3 | 80 9 28602-2 || 79 9 291319
+ 2870 280705 | 4+ | 20:30 286111 || 4 | 2990 291406
09 1 280796 | 0-9 1 286200 | 09 1 291493
1-8 2 280887 f 1-8 2 286289 f 17 2 29158:1
27 3 28097-8 | 27 3 286378 | 26 3 29166-8
36 4 281069 | 3:6 4 286467 || 35 4 291756
45 5 281159 | 45 5 286556 | 44 5 29184-2
55 6 281250 | 53 6 286645 || 52 6 291930
64 7 281341 f 62 7 286734 | 61 L 292017
78 8 | 281432 |71 8 286823 | 70 8 29210-4
82 9 | 281522 | 80 9 286912 || 78 9 292191
+ 28:80 | 281613 | -4 | 2940 287000 |l 4 | 80-00 29227-8
09 1 281704 | 09 1 287089 |l 0.9 1 292365
1-8 2 281794 | 1-8 2 287178 | 1-7 2 202452
27 3 281885 || 27 3 287266 || 26 3 20253-9
36 4 28197:5 |l 36 4 287355 | 35 4 292626
45 b 28206:6 | 44 5 287444 | 43 5 29271-3
54 6 282156 | 53 6 28753:3 | 52 6 292800
63 7 282247 | 62 Vi 287621 | 61 7 29288-7
w2 8 282337 | 71 8 287710 |l 7-0 8 202973
81 9 28242:8 || 80 9 287799 || 78 9 29306-0
+ | 2890 | 282518 [+ | 2950 | 287887 |+~ | 3010 | 203147
09 1| 282608 | 09 1 | 287975 || 09 1 | 293234
18 2 | 282699 [ 18 2 | 288064 |17 2 | 293320
27 3 | 282189 |27 3 | 288152 || 26 3 | 293407
36 4 | 282879 |85 4 | 288241 |35 4 | 293492
45 5 | 282069 |44 5 | 288329 || 43 5 | 293580
b4 6 | 283060 |53 6 | 288418 |52 6 | 203667
63 7 | 283150 [ 62 7 | 288506 | 61 7 | 298753
72 8 | 283240 || 71 8 288594 |f 69 8 293840
81 9 |- 283330 || 80 9 28868-2 [ 7-8 9 29392'6
4 2900 | 283421 f 4 | 2960 288771 (|4 | 3020 29401-3
09 1| 283511 |09 1 | 288859 |09 1 | 294099
18 2| 283601 | 18 2 | 288947 [ 17 2 | 204186
27 3 | 283691 | 26 3 | 289036 | 26 3 | 204272

3.6 4| 283181 {35 4 | 280124 |35 4 | 29435

45 5 | 283871 f 44 5 | 289212 |43 6 | 204445
54 6 | 233961 |53 6 | 289300 | 52 6 | 204532
63 7 | 284050 | 62 7 | 289388 | 61 7 | 204618
72 8 | 284140 |70 8 | 280476 | 69 8 | 204704
81 9 | 284230 |79 9 | 289564 |78 9 | 204791
-+ 29-10 28432:0 || 4 | 2970 289652 || 4 | 3030 294877
09 1 284410 |l 09 1 28974:0 | 09 b 294963
18 2 284500 | 1-8 2 28982:8 | 17 2 29504-9
27 3 28458:9 [l 26 3 2899016 || 26 3 295136
36 4 284679 | 3.5 4 290004 | 34 4 29522-2
45 b 284769 | 44 5 290091 | 43 5 29530-8
54 6 284858 [ 53 6 29017-9 || 52 6 295394
63 7 284948 | 61 1t 290267 60 7 295480
72 8 285038 | 70 8 290355 || 69 8 295566
81 9 285127 Y79 9 290442 W 77 9 295652

o
Xk



66 TIE BARCMETER.

A Dar. | English [l A Bar. | English || N Dar. English
* | Inch. Leot. l * | Inch. Feet. )| = | Inch. Feet.
|
+ | 3640 | 206738 + | 3060 | 207450 || -+ | 3080 | 299152
.09 1 | 295824 09 1 | 297535 08 1 | 299237
17 2 | 295910 R 2 | 297621 17 2 | 29932:2
26 3 | 295996 26 3 | 297706 25 3 | 299407
34 4 | 296082 34 4 | 297791 34 4 | 299492
43 6 | 206167 43 5 | 297876 42 5 | 299576
62 6 | 206253 51 6 | 29796-2 51 6 | 209661
60 7 | 296339 6:0 7 | 298047 59 7 29974:6
69 8 | 296425 68 8 | 208132 68 8 | 299831
(¢ 9 | 296510 7 9 | 298217 76 9 | 299915
+ | 3050 | 296596 -+ | 3070 | 29830-2 4 | 3090 | 300000
09 1 | 296681 09 1 | 208387 08 1 | 300085
17 2 | 296767 17 2 | 20847-2 17 2 | 300169
2:6 3 | 296852 25 3 | 208557 25 3 | 300254
34 4 | 296938 34 4 | 298642 34 4 | 300338
43 5 | 297023 43 5 | 208727 42 5 | 30042:3
51 6 | 297109 51 6 | 208812 51 6 | 300507
60 7 | 297194 60 7 | 298897 59 0 30059-2
68 8 | 207279 68 8 | 208982 68 8 | 300676
(e f 9 | 207365 i 9 | 299067 76 9 | 30076'1

EXAMPLE,

At the foot of a hill the barometer indicates 29.54 inches, then
carried immediately to the top of the hill reads 28.70 inches. In the

table at 29.54 we find 28824.1 feet,
at 28.70 we find —28070.5 feet,
Height of hill 753.6 feet.

To perform this operation accurately, when the interval of time
exceeds ten minutes between the two observations, two persons should
take contemporary observations, with two Aneroid Barometers, one
at the foot, and the other at the top of the hill, and correct each for
temperature,



SYSTEM OF SURVEYS OF THE U. S. LANDS.

The public lands of the United States are surveyed in a uniform
mode established by law, by lines run by the cardinal points of the
compass; the north and south lines coinciding with the true meri-
dian, and the east and west lines intersecting them at right angles,
giving to the tracts thus surveyed the rectangular form.

The public lands are laid off and surveyed, primarily, into tradts
of six miles square as near as practicable, called fownships, contain-
ing 23040 acres each. The townships are subdivided into thirty-six
tracts, called sections, each of which is one mile square, as near as
may be, and contains 640 acres. Any number, or series, of con-
tiguous townships, situated north or south of each other, constitute
a Range.

To obtain and preserve a convenient and uniform mode of num-
bering the ranges and townships, it is usual in commencing the sur-
vey of an insulated body of public lands to run, or assume two stand-
ard lines, as the basis of the survey to be made therein. One of
these standard lines is run due north and south, and is called the
principal meridian, to which the ranges are parallel, and from which
they are numbered eastward and westward. The other standard
line is run due east and west, and is called the dase line, from which
the townships are numbered, northward and southward.

To distinguish from each other, the systems, or series of surveys
thus formed, the several principal meridians are designated by pro-
gressive numbers. Thus the meridian running north from the mouth
of the Great Miami river, is called the first principal meridian: the
meridian running north through the centre of the State of Indiana, is
called the second principal meridian: that running north from the
mouth of the Ohioriver, through the State of Illinois, is called the third
principal meridian: that running north from the mouth of the Illinois
river, through the States of Illinois and Wisconsin, is called the fourth
principal meridian: and that running north from the mouth of the
Arkansas river, through the states of Missouri and Iowa, is called
the fifth principal meridian.
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CorrECTION LINES correct the error that would otherwise arise
from the convergency of meridians, and arrest that proceeding from
the inaccuracies of measurcment. They are run due east and
west at stated distances, generally at the end of every tenth town-
ship, and each forms a base for the townships north of it. Each
range of townships should be made as much over six miles in width
on each base and correction line as it will fall short of the same width
where it closes, on the next correction line north, the excess or de-
ficiency of width being always thrown into the last half mile, on all
of the lines closing out to the west boundary of each township.

This mode of executing the public surveys, conduces more, per-
haps, than any other which could be devised, to the simplicity, regu-
farity, and symmetry of the work, and to the ease and certainty with
which any tract may be identified.

The public lands are surveyed by Deputy Surveyors, appointed by
¢he Surveyor General of the State or Territory, in which the dis-
trict assigned to each deputy may be situated ; their duties are pre=
scribed by general and special instructions.

OF SUBDIVIDING TOWNSHIPS.

Each township is laid off and surveyed into thirty-six sections as
near as may be of one mile square, by lines running north and south,
crossed by others running east and west. The sections are known
and designated by progressive numbers, beginning at the north-east
corner of the township, and numbering westward and eastward alter-
nately, as shown in the following diagram.

18 17 16 15 14 13

19 20 21 22 23 24
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Quarter section corners are established equidistant between the
section corners, except on the section lines closing on the north and
west boundaries of townships, on which they are set at forty cbains
from the last section corner, and the excess or deficiency of measure
(if any) is carried out into the last half mile, and cast upon the
north and west sides of the township, as required by law. Various
instructions have been given by Surveyors General, to Deputy Sur-
veyors, for the purpose of accomplishing an equitable and lawful
subdivision of townships into sections, none of which, it is believed,
will effect this object better than the system adopted in 1850, by
ihe surveyor general of Ohio, Indiana, and Michigan; by which the
true course and measurement of every line is given, and the ine-
qualities of measurement proportionally carried to every sectional
line. This, together with the closing of the section lines at post on
the north and west boundaries of the townships, (which were for-
merly closed at the intersection of the lines run to them, whether at
~ost or not,) has much improved the symmetry and equality of the
subdivision of townships.

An act of Congress of the 24th May, 1824, authorizes a departure
from the ordinary mode of surveying the public land, on any river,
lake, or bayou, whenever, in the opinion of the President of the
United States, the public interest would be promoted thereby, so ag
to survey such lands, in tracts of two acres in width fronting ox
such river, lake, or bayou, and running back to the depth of forty
acres.

ON SUBDIVIDING SECTIONS, AND RE-ESTABLISHING OF EXTINCT LINES
AND CORNERS: DEDUCED FROM THE ACTS OF CONGRESS, IN REGARD
TO THE SURVEYS OF THE PUBLIC LANDS ; AND THE CONSTRUCTIONS
AND TUSAGES THEREON.

The general principles on which the public lands are surveyed,
have already been given; but the county surveyors and purchasers
of these lands, are more immediately interested in the proper method
of subdividing sections into such tracts as are sold to purchasers from
the United States land offices; and the re-establishing of extinet lines
and corners, when from any cause they are lost or cannot be found.

In the regular surveys of the public lands, no other lines are
actually run and marked by the Deputy Surveyors of the United
States, than township lines, and sections, or subdivisional lines of

\
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townships, into seetions; on all of these lines, no other than section
and quarter section corners are established; except meander cor-
ners at the end of all fractional section lines which close on rivers,
lakes, &ec.

All sections in a full township, except those which are bounded by
its north and west sides, are treated as full sections in their sales
and subdivisions; and also, the south half of sections on the north
boundary, and the east half of sections on the west boundary of each
full township, are sold and subdivided as full half sections. Section
sizteen in each township is reserved for school purposes, and is not, there-
fore, subject to private entry.

From various causes (elsewhere treated of in this work) section
lines do not always correctly coincide with the cardinal points; nor
will their measurement in all cases be found exactly eighty chains or
one mile in length. (See article on measurement with the chain.)
Quarter section corners, especially in the older surveys, may not
always be found equidistant between the section corners. This de-
fect arises in most onses, it is believed, from difficult or careless
measurement with the chain.

Notwithstanding such errors, all corners that can be identified
by the original field notes, or other unquestionable testimouy, must
be regarded as the original corners, and for that purpose should be
perpetuated with new posts and bearings when the old ones decay.

EXTINCT LINES AND CORNERS.

When a Section corner cannot be identified by the original field notes,
or by clear and unquestionable testimony, run a right line between
the nearest noted station trees, north and south, and east and west
of the lost section corner, if there be any such trees within the dis-
tance of the nearest quarter section, or section corners; but if no
station trees be found, then between the nearest quarter section or
section corners, and at the point of intersection of these two lines
re-establish the section corner, with new bearings from it to the near-
est and most durable objects; which of course should be recorded
with the survey.

Extinct Quarter Section corners, except on fractional section lines, if
not identified as above stated for section corners, must be re-estab-
lished equidistant between the section corners, in a right line be-
tween the nearest nmoted station trees each side of it, if there be
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iny; but if none are found, then in right line between the section
corners,

Extinct Quarter Section corners, on section line, which ciose or
the north and west boundaries of townships, must be re-established ae-
cording to the original measurement thereof, at forty chains from the
lastinterior section corner towardsthe townshipline. For anexample,
suppose the line between sections 8 and 4, or 18 and 19, to be 81.20
chains, according to the original survey, and by the measurement of
the county survey, 80.90 chains. Then say as81.30: 80.90:: 40.00
to = 39.81}. Thus 39 chains and 81} links is the distance the
quarter section corner must be established from the last interior
section corner, according to the measure of the county surveyor.

Lost or extinct Township corners, except on correction lines, should
be restored in the same manner as already given for section corners;
and extinct quarter section corners on township lines, should be re-
stored in the same manner as those on interior section lines.

In subdividing townships into sections, the section lines which
close on the north and west boundaries of townships, have not al-
ways been closed at the section corners which were established on
the survey of the township lines; but at such points on their bound-
aries, as the first lines run to them may have intersected.

Wherever this has been done on the north and west boundaries of
townships, a new quarter section corner must be established, equi-
distant between the corners of all such irregular closing lines; for,
the section and quarter section corners established on the survey of
these boundaries, belong exclusively to the adjoining township. Con-
sequently, to restore lost or extinct section corners, that were esta-
blished on the north and west boundaries of townships, during their
subdivisions into sections as above mentioned, the section lines
clésing at these corners, must be retraced to them. But to restore
lost section, or quarter section corners, that were established on the
original survey of the township lines, these boundaries should be
carefully retraced and measured, and the lost section and quarter
section corners should be re-established at their proportional distance
from each other, between known corners. The only exception to
this rule is, when it is clear that the section lines have been regu-
larly run according to instructions, and can be correctly retraced ts
the township line. The section corners sheuld then be re- established
st such intersections.
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Eitinct or obliterated lines may be restored by running right lines
between re-established and other known corners; except noted sta-
tion trees be found between them, when the lines between corners
must conform to the noted station trees.

It may be remarked here that no surveyor can legally alter or
correct the original surveys. It is his duty to restore them as far as
practicable to their original condition.—In making resurveys of the
public lands, such directions and absolute length must be given to
each line as were given to them by the original surveyor, whether
the retracing, courses and measurements, agree with the original
survey or not; except otherwise directed by the Surveyor General,
or the Commissioner of the general Land Office.

BEARING TREES, &c.

Bearing trees, to corners, have a hlaze with a notch in them near the
ground and facing the corner; sometimes the letters B T are found
in the blaze above or below the notch, which are the initials of Bear-
ing Tree. Their size, kind of timber, course and distance from the
corner post, is given in the field notes of the survey.

Section, and quarter section trees are ‘‘faced off”” on the side to-
wards the corner, four or five feet from the ground. The quarter
section trees are marked thus } 8. At section corners these trees
are marked with the number of the Range, Township and Section,
thus, R. 24 W. T. 45 N. S.: 15.* There i3 no note made of these
trees in the field books, unless they are bearing trees also; they are
marked for the purpose of giving information at the corner, of the
number of the sections which corner there, and also, the number of
the township and range. Station trees on the lines, are notched with
two notches on each side in the direction of the line, and their size,
kind of timber, and distance from the last section corner are given
in the field notes.

SUBDIVISION LINES OF SECTIONS.

The subdivisions of whole sections into such tracts as are sold by the
land officers of the United States, to purchasers of public lands, are
raade by running right lines between the quarter section corners, on
the north and south, and east and west sides of the section; and at
the intersection of these lines is established the common corner for

® In prairies, the posts set in mounds for corners are marked in like manner.
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its four quarters, without regard to the quantity of land contained
in each of them. These quarter sections are sold as containing 160
acres each, and are designated as the N. E., N. W., 8. E. and S. W.
quarters.

Quarter sections are divided into halves, by a north and south
line, equidistant by measurement between its east and west corners.
These tracts of land are supposed to contain eighty acres each, and
are designated as the east and west half of the quarter section.

Furthermore a quarter section is, also, divided into quarters by
lines run north and south, and east and west, equidistant between
its four corners, and at the intersection of these lines at the centre
of the quarter section, isestablished the common corner to its four
quarters. These quarters of a quarter section are supposed to con-
tain forty acres each, and are described as the N. E., N. W., 8. E.
and S. W. quarters of the quarter section.

The following diagram of the subdivision of a whole section, will
more clearly show the method of subdividing such section.
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Quarter sections adjoining the north and west boundaries of town-
ships, are deemed to be fractional, and therefore, may contain more
or less land, than is given to other quarter sections within the town-
ships; they are sold or surveyed according to their plats in the land
offices.

G
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ON SUBDIVIDING FRACTIOI\}AL SECTIONS.

Fractional section lines which close on meandered rivers and lakea,
or on reservations, &c., are required by law to be run north and
south, or east and west, as the case requires. "These lines like thosa
before mentioned in the subdivisions of townships into sections, may
not precisely agree with the cardinal points of the compass.—There-
fore, in subdividing fractional sections embraced by fractional section
lines, which close on meandered streams, lakes, &c.; the quarter
section line should be run with an intermediate course between the
section lines; and the fractional quarter sections thereof, should be
divided in like manner.

The subdivisions of fractional sections, are indicated on the maps
of surveys, in the land offices.

AN ACT CONCERNING THE MODE OF SURVEYING THE
PUBLIC LANDS OF THE UNITED STATES.

¢ L. Be it enacted, §c. That the Surveyor General shall cause all
those lands north of the river Ohio, which, by virtue of the act en-
titled, “An act providing for the sale of the lands of the United
States in the territory northwest of the river Ohio, and above the
mouth of the Kentucky river,” were subdivided, by running through
the townships parallel lines, each way, at the end of every two miles,
and by marking a corner on each of the said lines, at the end of every
1ile, to be subdivided into sections, by running straight lines, from the
mile corners thus marked to the opposite corresponding corners, and
by marking, on each of the said lines, intermodiate corners, as near
as possible equidistant from the corners of the sections of the same.
And the said Surveyor General shall also cause the boundaries of all
the half section, which had been purchased previous to the first day.of
July last, and on which the surveying fees had been paid according
to law by the purchaser, to be surveyed and marked, by running
straight lines from the half mile corners heretofore marked, to the
opposite corresponding corners; and intermediate corners shall at
the same time, be marked on each of the said dividing lines, as
nearly as possible equidistant from the corners of the half section on
the same line: Provided, That the whole expense of surveying and
marking the lines, shall not exceed three dollars for every mile whicn
has not yet been surveyed. and which shall be actually run, sur.
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veyed and marked, by virtue of this section. And the expense of
making the subdivisions directed by this section, shall be defrayed
out of the moneys appropriated, or which may be hereafter appro-
priated, for completing the surveys of the public lands of the United
States.

4 II. That the boundaries and contents of the several sections,
half sections, and quarter sections, of the public lands of the United
States, shall be ascertained in conformity with the following princi-
ples, any act or acts to the contrary notwithstanding:—1st. All the
corners marked in the surveys returned by the Surveyor General,
or by the surveyor of the land south of the state of Tennessee re-
spectively, shall be established as the proper corners of sections,
or subdivisions of sections, which they were intended to designate;
and the corners of half and quarter sections, not marked on said
surveys, shall be placed as nearly as possible equidistant from those
two corners which stand on the same line. 2d. The houndary lines,
actually run and marked in the surveys returned by the Surveyor
General, or by the surveyor of the land south of the state of Ten-
nessee, respectively, shall be established as the proper boundary
lines of the sections, or subdivisions for which they were intended;
and the length of such lines, as returned by either of the surveyors
aforesaid, shall be held and considered as the true length thercof.
And the boundary lines which shall not have been actually run and
marked as aforesaid, shall be ascertained by running straight lines
from the established corners to the opposite corresponding corners;
but in those portions of the fractional townships, when no such oppo-
site corresponding corners have been or can be fixed, the said bound-
ary lines shall be ascertained by running from the established corners,
due north and south or east and west lines, as the case may be, to the
water course, Indian boundary line, or other external boundary of
such fractional township. 8d. Each section, or subdivision of section,
the contents whereof shall have been, or by virtue of the first section
of this act, shall be returned by the Surveyor General, or by the sur-
veyor of the public lands south of the state of Tennessee, respectively,
shall be held and considered as containing the exact quantity ex-
pressed in such return or returns; and the half sections and quarter
sections, the contents whereof shall not have been thus returned,
shall be held and considered as containing the one half, or the one
fourth part, respectively, of the returned contents of the section ot
which they make part.
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4 III. That so much of the act, entitled ‘“An act making provi-
sion for the disposal of the lands of Indiana territory, and for other
purposes,” as provides the mode of ascertaining the true contents of
sections, or subdivisions of sections, and prevents the issue of final
certificates, unless the said contents shall have been ascertained, and
a plot certified by the District Surveyor, lodged with the register,
be, and the same is hereby repealed. [Approved, February 11,
1805.]

GEOLOGICAL AND TOPOGRAPHICAL IN CONNEXION WITH
LINEAR SURVEYS.

GEOLOGICAL SURVEYS.

In connexion with the linear surveys of new districts of country,
the surveyors have good opportunities to make geological examina-
tions, and to collect specimens of minerals that may be discovered
in the course of their work. Such specimens, when submitted to a
scientific and practical geologist, will enable him to determine the
true character of such new districts, and what kinds of products
may be expected to be derived from them.

It is, therefore, of much importance, that surveyors of the public
land should possess or acquire, at least a sufficient knowledge of
geology, to enable them to make a proper collection of geological
specimens; and also, to observe the character, stratifications, dip, &c.,
of any rocks in place, or other mineral deposits.

Such services afford pleasure and profit to the surveyors, while
they contribute to the public interest, and to science. A system of sur-
veys for this purpose has been partly tested; but while in successful
progress, it was interrupted by the death of the geologist, the la-
mented Dr. Douglass Houghton, while he was engaged in prosecuting
a geological, in connexion with the linear survey, of the south coast
of Lake Superior.

This system possesses many advantages over any other that has
been adopted, for obtaining a general geological knowledge of new
and unsettled countries, the expense of which is trifling compared
with an independent geological survey; also, such surveys are of
great value when known, in directing emigrants to the country suit-
able for their occupation or enterprise, and thus effect an early and
judicious development of its resources.
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A system of linear and geological surveys may be satisfactorily
prosecuted, by the appointment of a competent geologist to a clerk-
ship in each Surveyor General’s office: the Deputy Surveyors being
made assistant geologists to execute the field work, under a well di-
gested system for that purpose, who should make their report, and
return their specimens to the Surveyor General, when the geologist
under him can investigate such reports, and embody the whole in
one connected geological report, so far as such surveys extend.

By this system, it will be seen that the position of all mineral de-
posits from which specimens are taken, may be precisely located by
measure on the survey, and be as easily found as the various section,
quarter section, and other subdivisions themselves, a consideration
of much importance, which any independent geological or other
system yet adopted fails to do.

TOPOGRAPHICAL SURVEYS.

The general topographical features of new districts of country are
of much interest to the public, and especially to emigrants. Such
surveys can be made with but little expenditure of time while the
linear surveys are in progress, by a proper use of the Aneroid Ba-
rometer, for the purpose of determining on the lines, the height of
hills, ledges, &c., above the valleys; (see article on the use of the
Aneroid Barometer) and by observing also, the course and angle of
elevation or depression of distant noticeable objects, on the summits
of hills, mountains, ledges, &c., and in the valleys below them; which
can' be seen from two or more stations on the lines at the time they
are being run. And further, when running the meanderings of
the shores of rivers or lakes, bearings and angles of elevation may
be also taken to conspicuous objects on islands, rocks, sand-bars, &ec.,
which ean be seen from their shores. To these observations should
be added, sketches of landscapes, ledges, and whatever else may
interest the inquiring mind.

Such bearings, and angles of elevation and depression, form tri-
angles with a given base to each, which are good data for mapping,
or trigonometrical calculations, to establish the course, distance,
elevation or depression, from a fixed point within the survey of every
object with which they are connected.*

* In making calculations for the heights of distant objects, the table for correc-
tions for curvature and refraction, will give the number of feet to be added to their

height; on the account of the difference of the apparent and true level from the

point of observation. ax
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YABLE OF CORRECTIONS FOR CURVATURE AND REFRACTION, SHOWING
THE DIFFERENCE OF THE APPARENT AND TRUE LEVEL, IN FEET AND
‘DECIMALS OF A FOOT, FOR DISTANCES IN FEET AND MILES.
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200 | -00094 | +00013 | *00083 A 3752 +0536 -3216
250 | 00149 | -0002L | +00128 | 1 *6670 +0953 5717
300 | -00215 | -00031 | 00184 | 114{ 15008 2144 1-2864
350 | 00293 | -00042 | ‘00251 | 2 2:6680 +3811 2:2869
400 | -00383 | 00055 | 00328 | 215 | 41688 *5955 35733
450 | -00484 | -00089 | ‘00415 | 3 6:0030 8561 51469
500 | -00598 | -00085 | -00513 | 81| 8§1708 1:1673 7:0035
550 | 00724 | 00103 | -00621 | 4 10°6720 1:5246 91474
600 | -0986L | 00123 | 00738 | 414 135468 19295 | 115773
- 650 | 01010 | ‘00144 | -00866 | 5 166750 2:3821 | 142029
700 | 01172 | -00167 | -01005 | 515 | 201769 28924 | 17-2045
750 | 01345 | -00192 | 01153 | ¢ 240120 34303 | 20-6817
800 | ‘01531 | -00219 | -01312 | €14 | 281809 40258 | 241551
850 | 01728 | -00247 | -01481 | 7 326830 46690 | 280143
900 | -01938 | 00277 | ‘01661 | 714 | 875190 53509 | 821591
950 | -02159 | 00308 | 01851 | 8 42-6880 60997 | 366883
1000 | 02392 | -00333 | +02050 | 815 | 481910 68844 | 41-3066
1050 | 02638 | -00377 | -02261 | 9 540270 77181 | 46:3089
1100 | -02805 | -00414 | -02481 | 91| 601971 85096 | 515975
1150 | -03164¢ | -00452 | 02712 |10 667000 95236 | 67-1714
1200 | 03445 | -00492 | -02953 | 11 807070 | 115206 | 60-1774
1250 | -03738 | 00534 | 03204 |12 950480 | 137211 | 82:3269
1300 | -04043 | 00578 | 03465 |13 | 1127230 | 161033 | 966197
1350 | 04361 | +00623 | 03738 ‘14 | 1307320 | 18-6760 | 1120560
1400 | -04689 | -00670 | 01019 |15 | 1500750 | 214393 | 1286357
1450 | -0503C | 00719 | -04311 |16 | 1707520 | 243031 | 146:3589
1500 | +05383 | 00769 | -04614 |17 1927630 | 276376 | 1652254
1550 | +05748 | 00821 | 04927 |18 | 2161086 | 30-8727 | 1852359
1600 | -06125 | -00875 | 05250 |19 | 2407870 | 343981 | 206:3839
1650 | 06514 | -00031 | -05583 |20 | 266:8000 | 881143 | 2286857
1700 | -06914 | -00988 | -03926

1750 | -07321 | -01047 | 06230
1800 | -07792 | -01107 06645 | For a very close approximation.

1850 | 08183 | -01170 | -07018 | Correction for Curvature in feet = 22°
1900 | -08637 | 01234 | -07403 : 3
1950 | 09008 | 01300 | ‘07793 | D being distance in miles.

2000 | -03570 | -01367 | -08203
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A useful application ot a series of triangles can be made across
lakes, bays, harbours, &c., commencing from a correctly measured
base. on or near their coasts, so connected with every point or object
on their shores or within their waters, that the meanderings of
their shores, and position of islands, sand-bars, soundings or other
objects can be correctly delineated on a map, by course and distance
from any known point of survey. A full description of the above
principles with proper examples, would occupy too much space to
be admitted here, but it is believed that the well qualified practical
surveyor, will find but little, if any difficulty in applying tl;ese princi-
ples to any survey that may require their use.

OUTFIT FOR A SURVEYING COMPANY OF SIX MEN FOR
FOUR MONTHS IN THE PUBLIC SURVEYS.

SUPPLIES OF PROVISION.
The following quantity and kinds, or a substitute for them, is gene-
rally required.
8 barrels of flour.
2} do. of clear pork.
3 bushels of beans.
2 do. of dried apples.
120 1bs. of good dry sugar.
70 1bs. of ground coffee, or a substitute for it
10 1bs. of saleratus, or its substitute.
1 1b. of ground pepper.
1 small bag of table salt.
25 1bs. of rice.
4 1bs. of Castile soap.
CAMP FURNITURE.
1 large tent for the surveying company.
1 small tent for the packmen.
6 Mackinaw blankets.
8 common blankets to spread underneath thess.
2 dozen boxes of matches. (best kind.)
1 good chopping axe.
4 tin pails, made to fit into each other.
14 tin basins.
1 set of knives and forks. (Small size.)
1 butcher, or meat knife,
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7 spoons.

3 light frying pans.

2 half round cans, made to fit inside of the pails,—for lard and
galeratus.

2 tin pepper boxes, with covers to fit closely over the sieve.

6 ¢soldiers’ drinking cups,” also needles, awls, thread, twine,
small cord, &ec.

2 mixing cloths, made of heavy cotton drilling, one yard square
each.

4 papers of 3 oz. tacks for nailing boots.

FOR PACKING, ETC.*

1 or 2 good horses, or mules, as circumstances require; one

pack saddle; a bell and spancil for each.
20 stout bags, that hold one and a half bushels each.

4 linen bags, for pork.

6 small bags, for beans, dried apples, knives and forks, &ec.

8 India Rubber bags for sugar and coffee. (Should be lined.)

2 strong drilling cloths, two or tw. and one half, yards square,
to do up the camp equipage into packs; also, strap and
cords, to secure the packs to the horse and saddle.

SURVEYING INSTRUMENTS, ETC.

1 golar compass. '

1 case of drawing instruments.

1 measuring chain.

1 standard chain.

11 tally pins.

1 tape measure.

1 Telescope 16 or 18 inches in length,

2 marking tools.

2 pocket compasses.

2 marking axes, weighing threé and a half pounds each.

1 hatchet, and two whetstones.

2 three-cornered files, for sharpening axes, &e.

2 small round files for sharpening marking tools. Also, field
books, mapping and writing paper, ink, pens, pencils, India
rubber, mouth glue, and a small valise (or box) to carry
them in.

® “Packing”” This word is used by surveyors of the public lands, both for
waking up and conveying packs.
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Remarks.

Camp pails, or kettles, should be made of heavy tin, and the
covers and ears riveted, where they would be likely to separate when
exposed to the fire.

The most approved form of a camp pail is an elliptical, or oblong
bottom, with upright sides. The largest pail should be made about
nine inches in depth, and to hold twelve quarts, or more; the other
three of a less size, so as to fit inside of the largest one.

The basins are made six or seven inches in diameter, and one and
a half inch in depth; they serve in the place of plates, cups, soup
and meat dishes, &c. The knives, forks, and spoons, should be of
a small size, except one large spoon for mixing bread, &e.

Flour is mixed for bread on a cloth of cotton drilling, of about
one yard square. It is done as follows:—

Spread the cloth on a blanket, folded and laid on the ground:
pour enough flour upon it for a mixing, and make a hollow in it;
then pour in some lard from the can, and add saleratus and salt
dissolved in warm water, stirring the flour with a spoon to a proper
consistency for kneading with the hand, taking care not to reach
the bottom of the flour so as to wet the cloth.—Bake the loaves in the
frying pans before the fire, and when done, fold the cloth, and lay it
aside for future use.

TENTS.

The soldiers’ tent made of good firm cotton drilling, will answer
the purpose very well, in any country. The Marguée, however, is
tetter in a prairie country. Another tent, much approved by some
surveyors, for a timbered country, is made of good cotton drilling:
when pitched, nearly resembles a little more than one half of a steep
roofed building, with its share of the ends. It can be quickly
pitched with poles, and crotches, by having suitable eyelets, and
strings at the bottom, and at the ridge, and front. It has four or
five breadths of cloth, about four and one third yards in length; the
end may be made of cotton sheeting, of the form above indicated.
This tent possesses the advantage of being less in weight and bulk,
than any other in use among surveyors: therefore, very suitable to
be used when the carrying is done by men,
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CONVEYING PACKS WITH HORSES OR MULES.

The man who manages the pack horse, should be an experienced
woodsman, capable of finding his way with the help of a pocket com-
pass, to any point within the district to be surveyed, that may be
designated by the surveyor.

The “sack Indian saddle” is the best in use for the purpose of
packing, but pack saddles may be made in the form of those used
by most of the Indian tribes. They should have attached to them
a stout girt, breast strap, and breeching, and be well padded, or have
a folded blanket under it, when in use.

Suitable straps with buckles should be provided, to tightly buckle
around near the ends of each bag, or articles done up with a wrap-
per and cord, which are intended for side packs. Before buckling
these straps, a loop made of strong cord about ten inches long,
should be slipped on to each; after buckling the straps, these loops
will be hitched over the horns of the saddle, and wound around them
if too long: thus each side pack lies lengthwise of the horse, sus-
pended by the loops from the horns of the saddle.

Between the side packs other loose articles may be placed, such
as tin pails, frying pans, &e. These bags and other loading, should
be well balanced, and bound to the horse and saddle, with a cord of
suitable length. That the horse may be easily found when not at
work, a small bell should be fastened to his neck, with a strap and
buckle. A ““spancil” should also be provided, made of leather with
two buckles, for fastening the forefeet of the animal nearly together,
that he may not go astray.

CONVEYING PACKS WITH MEN.

When packs cannot be carried on horses, or mules, men are em-
ployed for that purpose, and should be provided with suitable pack
straps. The ‘“‘portage strap” is sometimes used: it is made of
leather, and is ten or twelve feet in length’; the middle part is two
feet long, and three inches broad in the middle, and tapers each way;
at each end of this broad part is secured a thong of leather, suffi-
ciently strong to support the pack. Each end of the portage strap
is tied around the pack to be carried: the broad part passes over
the forehead, or chest of the person who conveys it.

Another “pack strap” in common use, is made of five siraps;
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¢wo of them are buckled around the pack near each end, and two
are slipped under them and sewed together, in such a manner, as
when buckled, to form shoulder straps; the fifth strap is about three
inches broad at the middle, and tapers each way, and is buckled at
each end to the other straps, in such a manner as to pass over the
forehead when in use; the pack is put on in a similar manner to
that of a peddler’s pack.

Packs which are carried by men, to supply a surveying company
in the field, usually weigh from seventy-five to a hundred and twenty
pounds each.

SURVEYORS’ WEARING APPAREL

The common wool hat is best for any eeason of the year, espe-
cially in timbered land.
Trowsers should be made large, and of strong cloth.
A light coat, or frock, should be provided, well supplied with water -
proof pockets, to keep books and papers dry in wet weather, and a
' light India rubber, or water proof cape should also be provided to
keep the compass dry, when travelling in wet weather.

Flannel for under clothes, is preferable to cotton, for all seasons
and kinds of weather.

Boots may be made of good kip skin, and rather larger than for
ordinary use; the fronts of the legs should be cut narrower, and the
backs wider, than is usual to cut them. A thick single sole pro-
Jecting about one quarter of an inch from under ‘he upper leather,
and well nailed over the bottoms with sparables, or tacks, are the
most durable. The nails keep the feet from slipping, and the broad
sole protects the upper leather from wearing against bushes, grass,
&e. A large silk handkerchief, of any colour but red, to tie over
{ the ears and neck, is a good protection from flies and musquitoes.

DEPOTS IN ADVANCE OF A SURVEY.

Much difficulty has sometimes been experienced by surveyors in
new and unsettled countries, in providing an ample supply of pro-
visions for their parties while engaged in large surveys of exterior
township lines. This difficulty can be overcome in a great measure
by the use of the solar compass. The latitude of the township cor-
‘ner, which is to be the commencing point of the survey, must be
etermined with the instrument to be used in executing the work;
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then convey the supplies by the most feasible route, to the desir
position within the district to be surveyed, and deposit it secure
from storms and wild animals, on or near some stream, lake, Indi
trail, or other conspicuous object that can be recognised, in the ]
titude of any east and west township line; which may be determin
by allowing 5/ 127/ of latitude for each township of six miles nor
or south of the commencing corner of the survey. If the townsh
line, when run, should pass a few chains to the right or left of t
depot thus made, it can be found in a few minutes.

This method of depositing supplies of provisions in advarce of
surveyed lines, has been successfullv practised by the auther
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TRAVERSE TABLE.

P e

2
gw\./' 3 PN SIS NS NSNS
?; 14 Deg. 14 Deg. 34{ Deg. g
4 °
B B
% 8 Lat. Dep. Lat Dep Lat. Dep. 8
l 3.4 1:00 0-00 1-00 001 1-00 001 1
2 2:00 0-01 2:00 002 2:00 0-03 2
3 3-00 0-01 3:00 003 300 004 3
4 400 002 400 003 400 005 4
b 500 002 500 004 500 0-07 5
6 600 003 600 005 600 0-08 6
7 7:00 003 7-00 006 74 009 (4
8 8:00 003 8-00 007 8:00 0-10 8
9 900 004 900 0-08 900 012 9
10 10-00 004 10.00 0-09 10°00 0.13 10
11 11-09 005 11-00 010 11-00 014 11
12 12-00 005 12-00 010 12:00 016 12
13 13-00 006 13-:00 0.11 13-00 017 13
( 14 1400 006 14-Cu 012 14:00 0.18 14
15 15:00 007 15:00 013 1500 020 15
16 16-00 007 1600 014 16.00 0-21 16
1k 17-00 007 17-00 015 17-:00 022 17
18 18-00 008 18-00 016 18:00 024 18
19 19:00 008 19:00 017 19-00 025 19
20 2000 0-09 2000 017 2000 026 20
21 21-00 009 2170 018 21-00 0-27 21
22 2200 010 22:00 019 2200 0-29 22
23 23-00 010 23:00 0-20 23-00 030 23
21 2100 0-10 2400 021 24-00 031 24
2 2500 011 2500 022 2500 0 25
26 26-00 011 2600 023 26.00 0-34 26
27 27-00 012 27-00 024 27-00 0356 27
28 2800 012 2800 024 28-00 037 28
29 29-00 0.13 29-00 025 2900 0-38 29
30 3000 0123 3000 026 30:00 039 30
31 31-00 014 31-00 0.2 31:00 041 31
32 32:00 014 32:00 0-28 32:00 042 32
33 33-00 014 3300 0-29 3300 043 33
34 3400 015 3400 0-30 3400 0-45 34
35 3500 015 3500 0-31 3500 046 35
36 3600 0°16 36:00 031 36°00 047 36
37 37-00 016 37-00 032 37:00 048 37
38 38:00 017 38:00 033 38-00 050 38
39 39°00 017 39-00 0-34 39-00 0-51 39
40 40-00 017 4000 0:35 4000 052 40
41 4100 018 41-00 0.36 41-00 054 41
42 42-00 0-18 42:00 0-37 42:00 055 42
43 43-00 019 43-00 0-38 43-00 056 43
44 4400 019 4400 0.38 44:00 058 41
45 4500 020 4500 039 4500 059 45
46 4600 020 46:00 0-40 46-00 0-60 46
47 47:00 021 47-00 0-41 47-00 062 47
48 48-00 0-21 48-00 042 4800 063 48
49 49-00 0-21 49-00 0-43 49:00 0-64 49
50 5000 0-22 50°00 04k 50:00 065 50
8 Dep. Lat Dep. Lat Dep. Lat. @
=] =]
-
g 893/Deg. 8914 Deg. 8914 Deg. a
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2. 14 Deg. 34 Deg.
Dep. Lat. Dep. Lat. Dep.
022 5100 045 51-00 0-67
023 52:00 045 52:00 068
023 5300 046 53:00 0-69
024 5400 0-47 54-00 071
024 55°00 0-48 55°00 072
0-24 5600 0-49 5600 073
025 5700 0-50 57°00 075
025 58:00 0-51 57-99 076
0-26 5900 0-51 58-99 077
026 6000 052 59-99 079
027 61-00 053 60-99 0-80
0-27 62:00 0-54 61-99 0-81
0-27 6300 0-55 62:99 0-82
0-28 64-:00 0-56 6399 0-84
028 €500 0-57 64:99 0-85
029 66°00 0-58 6599 0-86
029 67-00 0-58 66°99 0-88
0-30 €8:00 0-59 67-99 0-89
0-30 6900 0-60 68-99 0-90
031 70-00 0-61 69-09 092
0-31 71-00 062 70-99 0-93
0-31 72:00 0-63 7199 0-94
0-32 73:00 0-64 7299 096
0-32 7400 0-65 73:99 097
0-33 75°00 0-65 7499 0-98
0-33 76700 0-66 7599 0-99
034 77-00 0-67 7699 1-01
034 78-00 0-68 7799 1-02
0-34 79-00 0-69 7899 1-03
035 8000 070 7999 105
0-35~ 81-00 071 80-99 106
036 82:00 072 81-99 1-07
0-36 83-00 0-72 8299 1-09
037 84:00 073 83-99 110
0-37 85:00 0-74 84-99 111
038 86:00 075 £5-09 113
0-38 87-00 076 8699 114
03 88:00 077 87-99 115
0-39 89-00 0-78 8899 116
0-39 90-00 079 8999 118
040 91-00 0-79 90-99 119
0-40 92:00 0-80 91-99 120
0-41 93-00 0-81 92-99 122
0-41 94-00 0-82 93-99 123
0-41 9500 0-83 94-99 1-24
0-42 9600 0-84 9599 1-26
042 9700 0-85 96°99 1-27
0-43 98-00 0-86 97-99 1-28
043 99-00 0-86 98-99 1-30-
044 100-00 0-87 9999 131
Lat. Dep. Lat Dep. Lat,
8934 Deg. 8914 Deg. 8914 Deg.

e e T e N R




TRAVERSE TABLE.
B i e

£ | 1Deg 14 Deg. | 134 Deg. | 13{Deg. g
k3
=] =3
<3 Q
e Lat. , Dep. || Lat. | Dep.| Lat. | Dep. || Lat | Dep. S
1| 100 002 100f 002] 100 003) 100| 003 1
2 | 200 003/ 200| 004 200 | 005 200 | 006 2
3| 300] 005 300 | 007 300 008 300| 009 3
4 | 400| 007 400 | 009 400 010 400 | 012] 4
5 | 500| 009 500 011 500| 013 500| 015 &
6 | 600f 010f €00| 013) 600 | 016 600 018) 6
7 | 700| o12f 700 | 015 700 | 018 | 700 | 02| 7
8 | 800| 014 800 017 | 800 | o021 | 800 025 8
9 | 900| 016/ 900| 020 900 | 024 900] 028 9
10 | 1000 | 017 [ 1000 | 022 | 1000 | 0-26 | 1000 | 031 | 10
11 [11:00 | 019 | 1100 | 0-24 [ 1100 | 0-28 | 1099 | 0-3¢4f 11
12 |1200 | 021 f 1200 | 026 [ 1200 | 031 | 1199 | ©0-37 | 12
13 [ 1300 | 023 | 1300 | 028 [ 13-00 | 0-34 | 12:99 | 0-40 | 13
14 | 1400 | 024 [ 1400 | 031 [ 1400 [ 037 | 1309 | 043 | 14
15 | 1500 | 026 [ 1500 | 033 | 1499 | 039 [| 1499 | 0-46 | 15
16 | 1600 | 028 [ 1600 | 035 [ 1509 | 042 ] 1509 | 049 [ 16
17 | 1700 | 030 | 1700 | ©0-37 [ 1699 [ 045 | 1699 | 052 17
18 | 1800 | 0311800 | 039 [ 1709 | 047 [ 17-99 | 055 | 18
19 {1900 | 033 1900 | 041 1899 | 050 [ 1899 | 0-58 | 19
20 | 2000 | 035 2000 | 0-4L[ 1999 | 052 [ 19-99 | 061} 20
21 | 2100 | 037 [ 2100 | 046 2009 | 05520909 | 064 21
22 2200 038 || 2199 048 || 21-99 0-58 || 21-99 067 22
23 | 2300 | 040 2299 | 050 2299 | 060 fj 2299 | 070 | 23
24 | 2400 | 0422399 | 05223909 | 0632899 | 073 [ 24
25 | 2500 | 044 | 2409 | 055 | 2499 | 065 [ 2499 | 076 25
26 | 26:00 | 045 || 2599 | 057 || 2599 | 068 [ 2509 | 079 | 26
27 | 2700 | 047 [ 2699 | 059 || 2690 | o071 [/ 2609 | 083 27
28 | 2800 | 049 | 2799 | 061 2709 | 073 | 2790 | 0-86 |- 28
29 | 2900 | 051 2899 | 063 2899 | 076 || 2899 | 089 | 29
30 | 3000 | 0521 2909 | 065 2909 | 079 | 2099 | 092 30
a1 | 3100 | 054} 3099 | 063 3009 | 0813099 095 31
82 | 3200 | 056 [ 3199 | 070 3199 | 0-84 [/ 3199 | 0-98 | 32
33 | 3299 | 03588209 | 0723299 | 0-86 | 3208 | 101 83
34 | 3399 | 059 (/3399 | 074 3399 | 089 (3398 | 104 34
35 |3499 | 06113499 | 076 8499 | 092 3498 | 107 85
36 |3599 | 063} 3599 | 0793509 | 094 3508 | 110 36
37 13699 | 065 3699 | 081 [ 36:09 | 097 [| 3698 | 113 || 87
38 | 3709 | 0663799 | 083 3799 | 0-99 || 3708 ; 116 88
39 | 38909 | 0683399 | 085 3890 | 1023898 | 119 39
40 | 3999 | 070 [ 3999 | 087 || 3999 [ 1-05 | 3008 | 1-22| 40
41 | 4099 | 072 [ 4099 | 0.89 [ 4099 | 1-07 || 4008 , 125§ 41
42 | 4199 | 073 [ 4199 | 092 || 4199 | 110 | 4198 | 1-28 | 42
k 43 | 42:90 | 075 | 4209 | 004 [ 4200 | 1-13 4298 : 131 43
44 14399 | 077 [ 4399 | 0-96 || 4399 | 115 {4308 | 184§ 44
45 | 44'99 | 079 f| 4499 | 0-98 || 4499 [ 1-18 | 4498 | 137 ] 45
46 | 4599 | 080 4599 | 1:00 | 4509 | 120 | 45-08 | 1-40 | 46
47 | 4699 | 082 4699 | 1-03 || 46:99 | 1-23 | 4608 | 144 | 47
48 | 4799 | 084 [ 4799 | 1-05 | 4799 | 126 || 4798 | 1-47 | 43
49 | 4899 | 086 4899 | 107 [ 4809 | 1-28 | 4808 | 150 | 49
50 [ 4999 | 087 | 40-99 | 109 || 4999 | 131 [ 4998 | 153 | 50
3 Dep. | Lat. || Dep. | Lat. | Dep. I Lat Dep. ! Lat. 8
g g
g 89 Deg. 8834 Deg. || 8814 Deg. 884 Deg. .‘é




0
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1 Deg. 114 Deg. 114 Deg.

Dep. || Lat..| Dep. || Lat. } Dep. Lat. | Dep.
0-89 | 50-99 1-11 | 5098 134 || 5098 1-56
091 | 5199 | 1-13 | 51-08 | 1-36 |{ 5198 | 159
092 f| 5299 | 1-16 || 5298 | 1-390 N 5208 | 1-62
094 | 53-99 | 118 |l 53-08 | 1-41 || 5397 | 1656
096 (| 5499 | 1-20 || 5498 | 1-44 | 5497 | 1'€8
098 |1 55°99 | 122 f| 5508 | 1-47 [ 5507 | 1-T1
099 || 5699 | 1-24 | 56-08 | 1-49 |l 56:97 174
1-01 || 5799 | 1-27 | 57-98 | 1-52 || 57-97 | 177
1-03 || 58-99 | 1-29 || 5898 | 1-54 | 5897 | 1:80
105 || 5999 | 131 || 5998 | 1-57 | 59-97 | 1-83
1:06 {| 60-99 | 1-33 || 6098 | 1:60 || €097 | 1-86
1-08 [ 6199 | 1-35 | 6198 | 162 { 61-97 | 1-89
110 || 6299 | 1-37 || 6298 { 1656 | 6297 | 192
112 [ 6398 | 1-40 || 6398 | 1-68 { 63-97 | 195
113 | 6498 | 142 || 6498 | 1-70 |l 64-97 | 1-99
115 f1 6508 | 144 | 6598 | 173 || 6597 | 2:02
1-17 | 66-98 146 | 66-98 1-75 || 6697 2056
119 |1 67-98 | 1-48 || 67°08 | 178 | 67-97 | 2:08
120 | 6898 | 1-51 || 68-98 | 1-81 [ €8-97 | 211
122 (1 6998 | 1-53 | 69-98 | 183 || 6997 | 214
124 17098 | 1:55 || 70-08 | 1-86 f{ 70-97 | 217
1-26 || 7198 | 1-57 |f 71-98 | 1-88 f 7197 | 2-20
1-27 [ 7298 | 159 || 7297 | 1.91 | 7297 | 223
129 1 7398 | 161 || 7397 | 194 | 73-97 | 22
131 1 7498 | 164 || 7497 | 196 || 7497 | 229
1-33 |i 7598 | 166 || 7597 | 1-99 | 7596 | 2:32
134 || 7698 | 1-68 || 7697 | 2:02 | 7€:96 | 235
1-36 j| 7798 | 170 § 7797 | 2-04 § 7796 | 2:38
1-38 || 7808 | 1-72 | 7807 | 2:07 {| 78-96 | 2:41
140 #7998 | 1-75 || 7997 | 2:09 || 7996 | 244
1-41 | 8098 | 1-77 | 8097 | 212 |/ 80°96 | 247
143 || 8198 | 179 | 81-07 | 2:15 | 8196 | 250
145 f1 8298 | 1-81 || 82:97 | 217 | 8296 | 253
147 | 83-98 | 1-83 | 8397 | 220 |{ 83:96 | 257
148 || 84:96 | 1-85 || 84-97 | 2:23 | 8496 | 260
1-50 || 8598 | 1-88 |l 8597 | 2:25 | 8596 | 2:63
1-52 || 86-08 | 1-90 |l 86-97 | 2:28 | 86°06 | 2-66
1-54 || 87-98 | 1-92 | 8797 | 2:30 || 87-96 | 269
155 | 88-98 | 194 | 88-97 | 2:33 [ 8896 | 272
157 | 8998 | 196 |l 89-97 | 226 [ 8996 | 275
1:59 §90-98 | 199 { 9097 | 23S || 90-96 { 278
1-61 || 9198 | 2:01 | 9197 | 241 | 9196 | 281
162 | 92-08 | 203 || 92-97 | 2:43 | 92:06 | 2-84
1-64 || 9398 | 2:05 || 9397 | 246 || 9396 | 2-87
1:66 | 9498 | 2:07 || 9497 | 2:49 | 9496 | 2:00
168 || 9598 | 209 || 9507 | 2:51 | 9506 | 2:04
169 || 9698 | 212 || 9697 | 2.54 | 9695 | 2:96
171 | 9798 | 214 | 9797 | 2:57 || 9795 | 2:99
173 || 9898 | 216 || 98-97 | 2:59 |l 9895 | 3:02
175 || 9998 | 2:18 |l 9997 | 262 | 9995 | 3:05

g Lat. | Dep. i Lat. | Dep. | Lat. || Dep. | Lat.
E
a 89 Deg. 8834 Deg. 8834 Deg. 881/ Deg.

13/ Deg. E
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N W e e «/\/\w\‘
' 2 Deg. 214 Deg. 214 Deg. 234 Deg. =)
g £
& | Lat. | Dep. | Lat. | Dep. || Lat. | Dep. | Lat. | Dep. 8
1| 100| 003 | 100f 004 | 1:00| 004 | 100 005 | 1
2 | 200| 007 | 200| 008 || 200| 009 | 200| 010 | 2
3 | 300| 010 300f 012 | 300| 013 || 300 | 014 | 3
4 | 400 014 | 400]-016 || 400 | ¢37 || 4007 019 | 4
5 | 500| 017 | 5001 020 || 500| 022 | 499 | 024 | 5

s | 600| 021 | 600| 024 || 599 | 026 | 599 | 020 | ¢
7 | 700 024 600] 027 || 699 | 081 | €99 | 034 | 7
8 | 799| 028 | 799] 031 || 799 | 035 | 799 | 088 | 8
9 | 899 031 f 899 035 || 99| 039 | 899{ 043 | o
10 | 999 035 | 099| 039 || 999 | 044 | 999 048 | 10
11 {1099 | 038 [ 1009 | 043 | 1009 | 048 | 1090 | 053 | 11
12 | 1199 | 042 11997 047 || 1199 [ 052 | 1199 | 058 | 12
13 | 1299 045 || 1209 | 051 || 1209 | 057 | 1209 | 062 | 13
14 [ 1399 | 049 [ 1309 | 055 || 13-99 | 061 | 1308 | 067 | 14
15 | 1499 | 052 | 1409 | 050 || 1499 | 065 | 1498 | 072 | 15 )
16 | 1599 ] 056 | 1509 | 063 || 1599 | 070 || 1508 | 077 | 16
17 | 1699 059 [ 1609 | 067 || 1698 | 074 | 1698 | 082 | 17 é
18 | 1799 | 063 1799 | 071 || 1798 [ 079 | 17-98 | 086 | 18

( 19 | 1899 | 066 | 1893 | 075 |l 189S | 0-83 [ 1598 | 091 | 19

¢ 20 | 1999 | 070 | 1903 | 079 | 1098 | 0-87 [ 1998 [ 096 | 20
21 | 2090 | 073 f 2093 | 082 || 2008 { 092 [ 2008 | 1-01 | 21
22 | 2199 077 || 219 | 086 || 2198 { 096 || 2197 | 106 | 22
23 | 2209 | 080 || 2293 | 090 || 2208 { 1-00 || 2297 | 110 | 23

§ 21 | 2399 | 08¢ 2393 | 094 || 2398 | 105 | 2397 | 115 | 21
25 | 2108 | 087 | 2093 | 098 |l 2408 | 1-09 [ 2497 | 120 | 25
26 | 2598 | 091 || 2508 | 102 || 2598 | 113 || 25907 | 125 | 26
27 | 2698 | 09t || 2698 | 106 || 2697 ] 118 || 2697 180 | 27
28 | 2798 | 098 | 27198 | 110 |{ 2797 | 122 | 2797 18L | 25
29 | 2808 | 101 || 2893 | 114 || 2897{ 1-26 || 2897 | 1-39 | 29
30 | 2008 | 105 || 2998 | 1-18 || 2097 | 181 || 2097 | 144 | 30
31 3098 | 108 3008 | 1-22 || 3097 | 1-35 | 3096 | 149 | 31 {
32 {8198 | 112 | 3198 | 126 || 8197 | 140 [ 3196 | 154 | 32
33 |3208 | 115 || 3297 | 130 [ 3297 | 144 [ 3296 | 158 | 83
34 {3398 | 119 3397 | 1-33 || 3307 | 148 | 3396 | 163 | 34
85 | 3108 | 1-22 | 3ko7 [ 137 || 3497 | 1-58 | 38496 | 168 | 85
36 {3508 | 1.26 [ 3597 | 141 || 3597 | 157 || 3596 | 173 | 36

S 37 {8698 | 120 {3697 | 145 | 36:96 | 161 || 36:96 [ 178 | 3T
88 | 3798 | 183 | 3797 | 149 [l 3796 | 1-66 { 3796 | 182 | 88 (
39 | 3308 | 136 | 3307 | 153 || 3306 | 170 [ 3396 | 187 | 39 (
40 |3998 | 140 | 3097 [ 157 |[ 3096 | 175 | 3995 | 192 | 40
41 (4008 | 143 | 4097 | 161 || 4006 | 177 | 4095 | 197 | 41
42 | 4197 | 147 | 4197 | 1-65 [l 4196 | 1-83 || 4195 | 202 | 42
43 | 4207 | 1-50 | 4297 | 169 [l 4206 | 1-88 [ 4295 | 206 | 43
44 | 4397 | 154 | 43907 | 173 |l 4396 | 1-02 | 43.95 | 211 | 44
45 | 4407 | 157 [ 4407 | 177 |l 4496 | 196 | 4405 | 216 | 45
46 | 4597 | 161 | 4596 | 181 |f 4596 | 201 | 45905 | 221 | 46
47 14697 | 164 | 4606 | 185 || 46:06 | 205 { 4695 | 225 | 47
48 | 4797 | 1408 | 47°96 | 1-88 |l 4795 | 209 || 4795 [ 230 | 48
49 | 4897 | 171 [ 4896 | 192 || 4895 | 214 || 4894 | 235 | 49
50 | 4907 | 174 | 4096 | 196 || 4995 | 218 | 4904 [ 240 | 50
g Dep. | Lat. | Dep. | Lat. || Dep. | Lat. | Dep. | Lat. $
=}
g ' 5
a H
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2 Deg. 214 Deg. 25 Deg. || 234 Deg.

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

“eouw)S|q

51 | 5097 | 178 |f 5096 | 2:00 || 5095 | 222 | 50:94 | 245
52 | 5197 | 181 |l 5196 | 2:04 || 5195 | 2:27 | 194 | 250
53 | 52:97 |. 185 || 5296 | 2:08 || 52:95 |. 2:31 | 5294 | 254
54 | 5397 | 188 || 5396 | 212 | 5395 | 2-36 S04 | 259
55 | 5497 | 102 || 5496 | 216 || 5495 | 240 | 5494 | 264
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100 | 9994 | 349 || 9992 | 393 || 9991 | 436 || 99-88

g
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£
g
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g
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£
g
=
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§ 74 | 7395 z 3 : 7393 | 323 [ 7391 | 355
2 7 7495 | 262 || 7494 | 204 |1 7493 | 3-27 | 7491 3
l

8

8

2 88 Deg. 8734 Deg. 8714 Deg. 8714 Deg.
o




TRAVERSE TABLE.

A o~~~
=}
g g 3 Deg. 314 Deg. 314 Deg. 334 Deg. ¥
o 2
( 2 g
_; 8 | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | &
3ok 1:00 t 005 1:00 | 006 1-:00 | 006 1-00 | 006 1
y 2 200 | 010 2:00 | 011 2:00 [ 012 2:00 | 013 2
3 300 | 016 300 | 017 299 | 018 2:99 | 020 3
4 399 | 021 399 | 023 399 | 024 399 | 026 4
5 499 | 026 499 | 028 499 | 031 499 | 033 5
6 599 | 031 599 | 034 599 | 037 599 | 039 6
2 7 699 | 037 699 [ 040 6-99 | 043 699 | 046 7
8 799 | 042 799 | 045 799 | 049 798 | 052 8
9 8:99 | 047 899 | 051 898 | 0556 898 | 069 ]
10 999 | 052 998 | 057 998 | 061 998 | 065 10
11 | 1098 | 058 || 10098 | 062 || 1098 | 0-67 || 10908 | 072 11
12 | 11-98 | 063 (| 11-98 | 068 [| 11-98 | 073 | 11-97 | 078 12
13 | 12:08 | 068 || 12:98 | 073 | 12:98 | 079 || 12:97 | 085 13
14 1398 | 073 11398 | 079 | 13-97 | 085 f 13-97 | 092 14
15 | 1498 | 079 || 1498 | 085 | 1497 | 092 |l 14-97 | 098 15
16 | 1598 | 084 [ 1597 | 091 | 1597 | 098 || 1597 1-05 16
17 1698 | 089.( 1697 | 096 || 1697 | 104 | 1696 | 111 17
18 | 1798 | 094 fi17-97 | 1:02 | 1797 | 1-10 | 17-96 | 1'18 18
19 | 1898 | 099 | 18-97 | 108 |l 1896 | 116 [ 18-96 | 1-24 19
20 [1997 | 105 || 1997 | 118 | 1996 | 122 | 1996 | 131 20
21 | 2097 | 110 | 20-97 | 119 f1 2096 | 1-28 | 20-96 | 1-37 21
22 | 2197 | 115 | 2196 | 125 |l 2196 | 1-34 || 2195 | 144 22
23 | 22 120 || 2296 | 1-30 || 2206 | 1-40 | 2295 | 150 23
24 (2397 | 126 | 2396 [ 136 || 23-96 | 1-47 | 23-95 | 167 24
25 | 2497 | 131 | 2496 142 Il 2495 | 1563 | 2495 | 164 25
26 | 2596 1-36 | 25:96 | 1-47 [ 25°95 159 | 2594 170 26
27 12696 141 L2606 | 1563 || 2695 | 165 | 26:94 | 177 27
28 | 2796 | 147 {2795 | 1:59 (| 2795 | 1-71 |l 27-94 | 1-83 28
29 | 2896 | 152 |l 2895 | 1:64 || 2895 | 177 | 2894 | 190 29
30 | 2096} 157 | 2095 170 f 2994 | 183 | 2094 | 196 30
31 [3096| 162 | 3005 176 § 30904 | 189 | 8093 | 2:03 31
32 [38196 | 167 | 3195 1-81 || 31'04 | 195 |l 8193 | 209 32
33 |382905| 173 || 38295 | 1-87 | 829+ ) 201 | 3293 | 216 33
34 ['8395| 178 || 8395 | 1-93 | 3394 | 208 |l 3393 | 222 34
35 | 3495 | 183 (3494 | 198 il 3493 | 214 | 8492 | 229 35
36 | 3595 | 188 | 35904 | 2:04 | 3593 [ 220 [ 3592 | 235 36
37T | 3695 | 194 || 36904 | 210 | 36'03 | 226 || 3692 | 242 a7
38 | 3795 | 199 | 3794 [ 215 || 37°93 | 2:32 | 37-92 | 249 38
39 |3895| 204 || 3894 | 221 {3893 | 238 [ 3892 | 255 39
40 {3995 | 209 || 390904 | 227 3993 | 244 | 3091 | 262 40
41 | 40004 | 215 || 4093 | 232 [1 4092 | 2:50 [ 40-91 | 2-68 41
42 | 4194 | 220 || 4193 [ 28 4192 | 2:56 | 4191 [ 275 42
43 | 4294 | 225 | 4293 | 244 || 4202 ) 263 | 42:91 | 281 43
44 | 4394 | 230 | 43:93 | 249 || 4392 | 269 |l 43-91 | 288 44
45 | 4404 | 236 || 4493 | 255 || 4492 | 275 || 4490 | 294 45
46 | 45604 | 241 [ 4503 | 261 || 4501 | 2-81 | 4590 | 301 46
47 | 4604 | 246 || 4692 | 260 || 46:01 | 2:87 || 4690 | 3-07 47
48 | 47-03 | 261 14792 | 272 | 4791 | 293 | 4790 | 314 48
40 [ 4893 | 256 || 4892 | 278 [1 4801 | 299 | 4890 [ 320 49
50 | 4993 | 262 || 4092 | 2:83 || 4991 | 3°05. || 4989 | 327 50
g Dep. | Lat Dep. | Lat. | Dep. | Lat. || Dep Lat. g
5 g
a 87 Deg. 8634 Deg. 8614 Deg. 8614 Deg. a
NN NN

(0

L e e e e T N T e A e e e



Y TRAVERSE TABLE. ]

3 4
71°88 | 408 || 71-87 40 || 7185 | 4
7288 | 414 | 72:86 46 | 7284 | 4
7383 | 420 | 7386 | 452 || 73-84 | 4
74:88 { 426 || 7486 | 458 || 7484 | 4
7588 | 431 || 7686 | 464 | 75684 | 4
7688 | 437 || 7686 | 470 | 7684 | 5
TT8T | 442 || 77-85 | 476 | 7783 | 5
78'87 | 4:48 || 7885 | 4:82 | 7883 | 5 79
7987 | 454 || 7985 | 488 || 7983 | 5 80
80'87 | 459 |l 8085 | 494 | 8083 | 5

28
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fE3gERgey

BLREEIRRIER
a o o o o o =F =T oven on
b 00~ O On ik OO DD Ba
J\MN\NNWwVWW\/\/\N\M/WWVWVV‘

8886 | 505 || 8883 | &

89'86 | 5710 | 8983 | &

9085 | 516 { 9083 | 556
9185 | 522 | 9183 | 562
9285 | 527 | 9283 | 568
9385 | 533 | 9382 | 574
9485 | 539 || 94-82 | 580
9585 | 544 || 95682 | 586
96'84 | 550 || 9682 | 592
9784 | 556 || 9782 | 598
9884 | 561 || 9882 | 604
99-84 | 567 || 9981 | 610

Dep. | Lat || Dep. | Lat.

8634 Deg. 8614 Deg.
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TRAVERSE TABLE

A e ,
& 4 Deg. 414 Deg. 414 Deg. 434 Deg. %
g
=3 B
8 Lat. | Dep. || Lat. | Dep. | Lat. | Dep. | Lat. | Dep 8
1 | 100} 007 | 100( 007 | 1-00| 008 || 100 | 008 | 1
2 | 200 014 | 199 | 015 | 199 | 016 | 199 | 017 2
3 299 021 299 0-22 299 024 2:99 025 3.
4 | 399 028 || 399| 030 || 398 031 | 398( 033 | 4
5 | 499 035 | 499| 037 | 498| 039 || 498| 041 | 5
6 | 599 | 042 (| 598 | 044 | 598 | 047 | 598 | 050 6
7 | 698 049 || €98 052 | 698 | 055 || 6o | 053 | 7
8 | 798| 056 || 798| 059 | 798| 063 | 797 | 066 | 8
9 | 898| 063 || 898| 067 || 897 | o071 || so7| 075 | 9
10 | 998 o070 | 997 | o74 || 907 | 078 | 997 | 083 | 10
11 | 1097 | 077 {1097 | 082 [ 1007 [ 0-86 | 1096 | 001 | 11
12 | 1197 | 084 [ 1197 | 089 | 1196 [ 004 | 1196 | 099 | 12
13 [ 1297 | ool [ 1296 | 096 || 1296 | 102 {1296 | 1-08 | 13
14 | 1397 | 098 [ 1396 | 1-04 | 1306 | 110 | 1395 | 116 } 14
15 | 1496 | 105 || 1496 | 1-11 | 1495 | 118 || 1495 | 124 | 15
16 | 1596 | 112 || 15906 | 119 | 1595 | 126 | 1505 | 1-32 | 16
17 1696 119 || 1695 126 | 1695 133 || 16:94 141 17
18 | 1796 | 1-26 || 17°95 | 1-33 | 1794 | 1-41 || 1794 [ 1-49 | 18
19 | 1895 133 [| 1895 | 140 [ 1894 | 149 (1803 | 157 | 19
20 |1995| 140 [ 1995 | 148 [ 1994 157 [ 1993 | 166 | 20
21 | 2095 146 || 2094 | 1-56 | 2004 | 165 | 2003 | 174 | 2
22 | 2195 | 153 || 2104 | 13 || 2103 | 173 {2102 | 182 | 22
23 [22904| 160 [ 2204 | 170 || 2293 | 1-80 [| 2292 | 190 | 23
24 | 2394 | 167 [[2393| 178 | 2393 | 188 [ 2302 | 199 | 24
25 | 2494 | 174 [ 2403 | 185 [ 2492 | 196 | 2491 | 207 | 25
26 2504 1-81 | 25°93 1-93 | 2592 204 | 2501 215 26
o1 |2693] 188 | 2693 | 200 | 2602 | 212 | 2601 | 224 | 27
28 | 2193 | 105 [l2or92| 208 | 2791 | 220 | 2700 | 2:32 | 28
20 | 2893 | 202 [[2%02| 215 [ 2501 | 228 [ 2800 | 240 | 29
30 | 2003 | 209 [[2002] 222 | 2061 | 235 || 2000 | 248 | 30
sl |8002{ 216 | 3091 | 230 [ 3000 | 243 [ 5089 | 257 | 81
82 |3192) 223 | 3191| 237 | 3190 | 251 | 3189 | 265 | 32
33 |3292] 230 {3201 | 245 {3290 | 259 | 3280 | 273 | 83
34 {3392} 237 |8301| 252 [ 3300 | 267 [ 3388 | 282 | 34
85 | 3401 | 244 (3400 2593489 | 275 3483 | 290 | 35
36 | 3591 251 (3500 | 267 [ 3580 | 282 | 3588 | 298 | 36
37 | 3691 | 258 [ 36:90 | 274 | 36:89 | 290 || 3687 | 306 | 37
38 | 38791 | 265 (3790 | 282 [ 3788 | 298 13787 | 315 | 88
30 | 3300 272 (3389 | 289 [ 3388 506 3887 | 323 | 39
40 [3990| 279 | 3989 | 296 | 3083 | 314 |[ 3986 | 331 | 40
41 | 4090 | 286 || 4089 | 304 [ 4087 | 3-22 || 4088 | 3 41
42 | 4190 | 293 [ 4188 | 311 [ 4187 | 3-30 || 41-86 | 348 | 42
43 | 4290 | 300 | 4288 | 319 {4287 | 337 [ 4285 | 356 | 43
44 | 4389 | 307 || 4383 | 326 || 4386 | 345 | 4385 | S04 | 44
45 | 4489 | 314 | 4488 | 333 [ 4486 | 353 | 4485 | 373 | 45
46 | 4589 | 321 | 4587 | 341 [ 45686 | 361 [ 4584 | 381 | 46
47 | 4689 | 398 | 4697 | 348 [ 46:86 | 369 [ 46:84 | 3-89 | 47
48 | 471881 335 || 4787 | 356 || 4785 | 377 [ 4784 | 397 | 48
40 | 4883 | 342 || 4387 | 363 [ 4385 | 384 [ 4883 | 406 | 49
50 |49-88 | 349 [ 4986 | 371 [ 4985 | 392 | 4983 | 414 | 50
3 Dep. | Lat. || Dep. { Lat Dep. | Lat. || Dep. | Lat 3
E 3
g 86 Deg. 853/ Deg. 8514 Deg. 8514 Deg. -;
~




TRAVERSE TABLE. 11
rW\N\./\/V\M/\/\A/V\/\/\-
4 Deg. 414 Deg. 414 Deg. 434 Dog.
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2 | 6185 | 4:32 || 61'83 | 459 || 61-81 | 486 | 6179 | 513 62
63 | 62:85 | 439 || 6283 | 467 || 62-81 | 494 || 6278 | 522 | 63
64 | 6384 | 446 | 6382 | 474 | 63-80 | 502 | 6378 | 530 | 64
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86 Deg. 8534 Deg. 8514 Deg. 8514 Deg. =
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TRAVERSE TABLE.

e
"

~ - T T T I
> 5Deg. ‘| 5Y4 Deg. 514 Deg. 53{ Deg. g
5 ]
8 Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep 8
1 100 | 009 100 { 009 1:00 | 010 099 | 010 1
2 199 01 1-99 018 1-99 019 1-99 020 2

3 299 | 026 2:99 | 027 2:99 | 029 298 | 030 3
4 398 | 035 398 | 037 398 { 038 398 | 040 4
b 498 | 044 498 | 046 498 | 048 497 050 5
[ 598 | 052 597 | 065 507 | 058 597 | 060 6
. 6-97 | 061 697 0-64 697 | 067 696 | 070 7
8 79T | 070 797 | 073 796 | 076 796 | 080 8
9 8971 078 896 | 082 896 | 086 895 | 090 9

996 | 092 995 | 096 995 | 100 10

11495 | 1°10 | 11194 | 115 § 1194 | 1-20 12
1295 | 119 [ 1294 | 1-25 | 12103 | 130 13
13-94 | 128 f113-94 | 1-34 | 1393 | 1-40 14
1494 | 1-37 || 1493 | 144 | 1402 | 1-50 15
1593 | 146 | 1593 | 1-563 | 1592 | 1:60 16
1693 | 1:56 | 1692 | 1'63 | 1691 | 1-70 17
17-92 | 165 || 1592 | 1-73 || 1791 | 1-80 18
1892 ( 1-74 || 1801 ! 1-82 | 1890 | 1-90 19
1992 | 183 | 1901 | 1-92 2:00

2001 | 192 #2090 | 2-01

2191 | 201 || 2190 | 211 | 2189 | 2:20 22

22:90 | 210 || 2289 [ 220 [ 2288 | 2:30 23

31-87 | 293 [ 3185 | 307 || 3184 | 321 | 32 (
32:86 | 302 | 3285 | 316 || 3283 | 331 | 33
33-86 | 811 |l 33:84 | 326.) 8383 | 341
34-85 | 320 | 3484 | 335 | 3482 | 851 | 35
35-85 | 320 [ 3583 | 345 §3582| 361 | 36
3084 | 339 | 8083 | 355 | 36811 371 | &7
37-84 | 848 [ 37-83 | 364 | 3781 | 381 | 388
3884 | 357 [ 3882 | 374 [ 3880 | 301 | 89 ¢
393 | 366 | 3082 | 3-83 [ 3980 | 401 | 40 é
4082 | 375 [ 4081 | 393 [4079| 411 | 41
41-82 | 584 || 41-81 | 403 | 4179 | 421 | 42
4282 | 393 || 4280 | 412 [ 4278 | 431 | 43
4382 | 403 [| 4380 | 4-22 | 4378 | 4-41 | 44
4481 | 412 | 4479 | 431 [ 4477 | 451 | 45
4581 | 421 || 4579 | 441 | 4577 | 461 | 46
4680 | 4:30 || 4678 | 450 | 4676 | 471 | 47
4780 | 439 || 4778 | 460 [ 4776 | 481
4879 | 448 || 4877 | 470 [ 4875 | 4:91 | 49
4979 | 458 || 4977 | 479 | 4975 | 501 | 50
Dep. | Lat. Dep. | Lat Dep. | Lat. 3
T o
2
843/ Deg. 8414 Deg. 841/ Deg. 2

A




7073 | 619 || 7070 | 650 || 7067 | 681 | 7064 | 711 71
7173 | 628 | 7170 | 659 || 71-67 | 690 | 7164 | 721 72
7272 | 636 || 7269 | 668 || 7266 | 700 [ 7263 | 7-31 73
7372 | 645 || 7369 | 677 || 7366 | 709 || 7363 | 7-41 74
7471 | 654 | 7469 | 686 7465 | 719 | 7462 | 751 K
7571 | 662 || 7563 | 695 | 75656 | 728 { 7562 | 761 76
7671 | 671 7668 | 705 | 76-€5 | 738 {7661 | 771 | 77
7770 | 680 || 7767 | 714 || 77-64 | T48 § 7761 | 781 78
7870 | 689 |f 7867 | 7-23 [ 7864 | 757 || 7860 | 791 79
7970 | 697 || 7966 | 732 || 7963 | 767 | 7960 | 802 | 80
8069 | 7-06 [ 8066 | 7-41 | 8063 | 776 | 8069 | 812 81
81-69 | 715 || 81-66 | 7-50 [ 8162 | 7-86 | 81-569 | 822 82
82:68 | ¥-23 | 82:65 | 7-59 | 8262 | 796 || 82-58 | 832 83
8368 | 7-32 8365 | 769 || 8361 | 805 i 8358 | 842 84
8468 | 741 || 8464 | 778 | 8461 | 815 || 8457 | 852 85
8567 | 7-50 || 8564 | 7-87 | 8560 | 824 | 8557 | 862 | 86
86:67 | 758 || 86:64 | 796 || 86:60 | 8:34 | 86:56 | 872 87
8767 ~ 7-67 § 8763 | 805 || 87-569 | 843 |l 87-56 | 882 88
8866 ~ 7-76 | 8863 | 814 [ 88:59 | 853 || 88565 | 892 89
8966 , 784 f s%62 | 824 [ 8959 | 863 | 8955 902 90
9065 | 7-93 | 9062 | 8383 [ 9058 | 872 || 90564 | 912 91
91:65 | 802 | 91-61 | 842 fi91-58 | 882 f|l 9154 | 922 | 92
92:65 ° 811 1 9261 | 851 ( 9257 | 891 | 9253 | 9-32 93
9364 ' 819 § 9361 | 860 | 9357 | 901 || 9353 | 9-42 94
9464 | 828 |} 9460 | 869 [ 9456 | 911 || 9452 | 952 95
9563 | 837 || 9560 | 878 [ 9556 | 920 || 9552 | 962 96
9663 | 845 || 9659 | 888 [l 96:55 | 9-30 [ 96:51 | 972 97
9763 | 854 || 97-59 | 897 || 9755 | 9-39 || 97°51 | 9-82 98
9862 | 863 | 9859 | 906 [ 98-54 | 949 | 98-50 | 9-92 29
9962 | 872 #9958 | 915 || 99564 | 958 || 99-50 | 1002 | 100
Dep. | Lat. Dep. | Lat. || Dep. | Lat. {| Dep. | Lat, 8
=]
£
85 Deg. 8434 Deg. 8414 Deg. 841/ Deg. a

B D N )



14 TRAVERSE TABLE.

N N N A T T T e U

;.,\:2 6 Deg. 614 Deg. 612 Deg. 634 Deg. g
g =
=] B
8 | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. || Lat. | Dep. 8
1 099 | 010 099 | 011 099 | 011 099 { 012 1
2 199 | 021 199 | 022 199 | 023 199 | 024 2
3 2:98 | 05 298 | 033 2:98 [ 034 298| 035 3
4 398 | 041 398 | 044 397 | 045 397 | 047 4
b 497 | 052 497 054 497 | 057 497 | 059 b
6 597 ) 063 596 | 065 596 | 068 596 | 071 6
7 696 | 073 696 | 076 696 | 079 695 | 082 7
8 796 | 084 795 | 087 795 | 091 794 | 094 8
9 895 094 895 | 098 8941 102 894 | 106 9
10 995 | 105 994 | 109 994 | 113 9934 118 10
111094 ] 115 10493 | 120 { 1093 | 1-25 | 1092 | 1-29 11
12 11193 { 1-25 }f 1193 | 1-81 | 1192 | 136 f§ 11-02 | 141 12
13 [ 1293 | 1-36 f 1292 | 1-42 || 1292 | 147 || 1291 | 1563 13
14 | 1392 146 |f 1392 | 1-52 [} 1391 | 159 [ 1390 | 1'65 14
176 15

I
=3
®
©
=
)
1)
=
)
%o
o
(o
S ®
S®
=1

17
1-85
18 | 1790 | 1-83 (| 17-89 | 1-96 | 17-88 [ 2:04 | 1788 | 212 18
K 207 : - v

31 | 3083 | 324 | 30-82 | 337 |1 30:80 [ 351 || 3079 | 364 | 31

a 15 | 1492 | 1-57 | 1491 | 1°63 || 1490 [ 170 | 14-90
% 16 {1591 | 167 | 1590 ‘74 || 1590 | 1-81 15-89
é

32 | 3182 | 334 || 3181 | 3438 (3179 [ 362 [ 3178 | 376 32
33 | 3282 | 345 || 38280 | 359 [ 3279 ( 874 | 3277 | 388 33
34 | 8381 | 355 || 3380 | 370 [ 3378 | 385 [ 3376 | 400 34
35 | 3481 | 366 || 3479 | 381 [| 3478 | 396 | 8476 | 411 35
36 | 8580 | 376 || 3679 | 392 [ 8577 | 408 | 35675 | 423 36
37 | 3680 | 387 | 3678 | 403 || 8676 | 419 [ 3675 | 4:35 37
38 | 3779 | 897 || 37T | 414 | 3776 | 430 | 3774 | 447 | 38.
389 | 3879 | 408 || 3877 | 425 [ 3375 | 441 | 3873 | 458 39
40 | 3978 | 418 || 3976 | 435 || 3974 | 453 | 3972 | 470 40
41 | 4078 | 4:20 || 4076 | 446 || 4074 | 464 | 4072 | 4:82 41
42 | 4177 | 439 || 4175 | 457 | 41-73 | 476 || 4171 | 494 42
43 | 4276 | 440 || 4274 | 468 || 4272 | 487 | 4270 | 505 43
44 | 4576 | 460 || 4374 | 479 || 4372 | 498 || 4370 | 517 pes
45 | 4475 | 470 | 4473 | 490 | 4471 | 509 || 4469 | 529 45
46 | 4575 | 481 || 4573 | 501 || 4570 | 521 | 4563 | 541 468
47 | 4674 | 401 | 4672 | 512 || 4670 | 532 [ 4867 | 552 47
48 | 47-74 | 502 || 4771 | 523 || 47-69 | 543 | 47°67 | 564 48
49 | 4873 | 512 || 4371 | 534 | 4869 | 555 [ 4866 | 576 49
50 | 4973 | 523 | 4970 | 544 [ 4968 | 566 | 4965 | 588 | 50
8 Dep. | Lat. || Dep. | Tat. || Dep. | Lat. | Dep. | Lat. 8
g
8
84 Dog. 8334 Deg. 8314 Deg. Deg. 83Y4 gJ
NN NSNS NN NN NN . N




o
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TRAVERSE TABLE.

Lt
o

e 2 2 2 T e e Ve Ve VL

g 6 Deg. 614 Deg. 614 Deg. €3£ Deg. g g
g ' g
e Lat. | Dep. || Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | &

51 | 8072 | 533 | 5070 | 556 || 5067 | 577 || 5065 | &Y 51 (
52 | 5172 | 544 [ 5169 | 566 || 5167 | 589 [ 5164 | 611 52
it 5271 | 5564 2:68 | 577 | 5266 { 600 || 5263 | 623 53
54 | 5370 | 564 || 5368 | 583 | 5365 | 611 || 5363 | 635 54
55 | 5470 | 575 || 5467 | 599 || 56465 | 623 || 5462 | 646 55
56 | 55-69 | 585 f| 5567 | 610 || 5564 | 634 | 55661 | 658 56
57 | 5660 | 596 | 56°66 | €-21 [ 56'63 | 645 || 5660 | 670 57
58 | 5768 | 606 || 5766 | €31 || 5763 | 657 | 57°60 | 682 58
59 | 58:68 | 617 | 5865 [ 642 |f 5862 | €68 | 58:59 | 693 59
60 | 5967 | 627 || 5964 | 653 || 5961 | 679 | 5958 | T-05 60
61 | 6067 | 638 || 6064 | 664 | 6061 | 691 |f 6058 | T-17 61
2 | 6166 | 648 || 6163 | 675 || 6160 | T7-02 | 6157 | 729 62
63 | 62656 | 659 | 6263 | 666 [| 6260 | 713 || 62:56 | 740 63
64 | 6365 | 669 [ 6362 | 697 || 6359 | T25 || 6356 | 752 64
65 | 6464 |* 679 || 6461 | 708 [| 6458 | 736 || 6455 | 764 65
66 | 6564 | 690 | 6561 | T19 | 6558 | 747 | 6564 | 776 66
67 | 6663 | 700 [ 66:€0 | 7-29 |l 66°57 | 758 || 66:54 | 7-88 67
63 16763 | TI1 | 6760 | T-40 | 67-56 | 7-70 | 67-53 | 799 68
69 6862 | 721 | €859 | 751 || 6656 { 7-81 || 68-562 | 811 69
70 | 6962 | 732 | 6958 | 762 [ 69°65 | 792 | 6951 | 823 70
71 | 7061 | 742 17058 | 773 | 70-54¢ | 8:04 {7051 | 835 71
72 | 7161 | 753 [| 7167 | 784 | 7154 | 815 | 7150 | 846 72
73 | 7260 | 763 || 7257 | 795 | 7253 | 826 § 7249 | 858 73
T4 | 7369 | T74 [ 7356 | 805 [} 7352 | 838 | 7349 | 870 74
75 | T459 | 784 || 7455 | 817 [ 7452 | 849 | 7443 | 882 5
76 | 7558 | 04 | 7555 | 827 [ 7551 | 860 f 7547 | 893 76
77 | 7658 | 805 || 7654 | 838 | 76-51 | 872 || 7647 | 905 7
N 7057 | 815 [ 7754 | 849 | 7750 | 883 || 7746 | 917 8
79 | 7857 | 826 | 7853 | §60 || 7849 | 804 | 7845 | 929 79
80 | 7956 | 836 | 7953 | 871 |f 7949 | 9:06 || 7945 | 940 80

81 | 8056 | 847 (8052 | 882 || 8048 | 917 || 8044 | 952 81 ¢
82 | 81-55 | 857 [ 81:51.| 893 | 8147 | 928 || 5143 | 964 82
83 | 8255 | 868 [ 8251 | 904 |l 8247 | 940 | 8242 | 076 83
84 | 8354 | 878 | 8350 914 { 8346 | 951 || 8342 | 987 84
85 | 8453 | 888 [ 8450 | 925 || 8445 | 962 | 8441 | 999 85
86 | 8553 | 899 | 8549 | 936 | 8545 | 974 f§ §5-40 | 10-11 86
87 | 8652 | 909 | 8648 | 947 { 86-44 | 9685 f 86:40 | 1023 87
88 | 8752 | 920 | 8748 | 958 || 8743 | 996 | 87-29 | 10-34 88
89 | 8851 | 930 | 8847 | 969 | 8843 | 10°08 || 88-38 | 10-46 89
90 | 8951 | o-41 || 8947 | 980 || 89-42 | 10°19 § 89-38 | 10:58 90
91 | 9050 [ 951 | 9046 | 991 |l 90-42 | 10-30 § 90-37 | 10:70 91
92 | 0150 | 962 f 9145 | 10-02 || 9141 | 10°41 | 91-36 | 1081 92
93 19249 | 972 | 9245 | 1012 |f 92:40 | 10-53 | 92:36 | 1093 93
94 | 9349 | 983 | 9344 | 1023 | 93-40 | 10-64 | 93:35 | 1105 04
95 | 9448 | 093 | 9444 | 1034 || 94-39 | 1075 | 94:34 | 11-17 95
96 | 9547 | 10003 || 9543 | 1045 || 95-35 | 10-87 f 9533 | 11-28 96
97 | 96:47 | 10°14 |} 9642 | 10-56 || 96-38 | 10-98 | 96:33 | 11-40 97
98 | 97-46 | 1024 | 97-42 | 10-67 || 97-37 | 11-09 |l 97-32 | 1152 98
99 | 98:46 | 10-35 f 98-41 | 10-78 [ 98-36 | 11-21 | 98-31 | 1164 99
100 | 9945 | 1045 | 99-41 | 10-89 || 99-36 | 11-32 | 99-31 | 1175 | 100
8 Dep. | Lat. | Dep. | Lat. || Dep. | Lat. || Dep. | Lat. 1
g
2 k-
& 84 Deg. 8334 Deg. 8314 Deg. 834 Deg. | A



e
[=2]

N
1

TRAVERSE TABLE.

MWVV\WWWWM

N NANA
g T Deg 714 Deg 714 Deg. . 734 Deg. t %
g'
B =
¢ | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | &
1 | 099 | o012 | 099 013 || 099 | 013 | 099 | 013 | 1
2 | 190| o028 | 198| 02 | 198| 026 | 198 | o | 2
3 | 298| o037 | 298| 038 | 297 | 089 | 297 | G40 | 3
1 | 3or| o029 | 397 | 050 || 297 | 052 | 396 054« 4
5 | 496 o061 | 496| 063 | 496| 065 | 495 | 067 : 5
6 | 596| 073 | 595| 076 || 595| 078 | 595 | 081 ' &
7 | 695| 085 | 694 08S | 694| 091 | 694 | 094 | 7
8 | 794 o097 | 794 101 || 793 | 104 | 793 | 108 | 8
9 | 803| 110 | 893| 174 | 892 117 | 892 | 121 | o
10 | 9903 | 122 | 992| 126 | 901 | 181 | 991 | 135 | 10
11 [1002 | 134 | 1001 | 130 | 1001 | 144 | 1000 | 148 | 11
32 | 1191 | 146 {1190 | 151 [ 1190 | 157 |1189 | 162 | 12
13 | 1290 | 158 {1290 | 1-64 [ 1289 | 170 [1288 | 175 | 13
14 |3390 | 171 | 1389 | 177 [1388 | 183 [1387 | 189 | 14
15 | 1489 | 183 | 1488 | 180 [l 1487 | 196 | 1486 | 202 | 15
16 | 1588 | 195 | 1587 | 202 [ 1586 | 209 |1585 | 216 | 16
17 1687 207 | 16:86 215 | 16:85 222 | 1684 2-29 17
18 | 1787 | 219 | 1786 | 227 [ 1785 | 285 | 1784 | 243 | 18
19 | 1886 | 232 | 1885 | 240 [ 1884 | 248 [ 1883 | 256 | 19
20 |1985 | 244 | 1984 | 252 | 1983 | 261 |1962 | 270 | 20
21 | 2084 | 256 | 2083 | 265 [2082| 274 2081 | 283 | 2
22 | 2184 | 268 |2182| 278 | 2181 | 287 |2180 | 2907 | 22
23 | 2283 | 280 | 2282 | 290 [ 2280 | 300 |2279 | 310 | 23
24 | 9382 | 292 | 2381 | 303 | 2579 | 318 [2378 | 324 | 24
25 | 2481 | 305 | 2480 | 315 f2e70 | 326 |27 | 357 | 2
2 | 2681 | 317 [ 2579 | 328 | 2578 | 330 | 2576 | 351 | 26
27 | 9680 | 320 | 2678 | 341 [ 2677 | 352 | 2675 | 364 | 27
28 | 2179 | 341 | 278 | 253 | 2176 | 3¢5 | 2774 | 398 | 28
29 | 2878 | 353 | 2877 | 366 | 2875 | 379 |2874 | 391 | 29
30 | 20978 | 36 | 2076 | 379 [ 2074 | 392 | 2973 | 406 | 30
31 | 8077 | 378 | 8075 | s91 | 8073 | 405 | 8072 | 418 | &1
82 18176 3900 [38174| 404 [ 3153 | 418 [8171 | 432 | 32
33 | 8275 | 402 | 5274 | 416 [ 3272 | 431 |3270 | 445 | 83
384 |3375 | 414 [3373| 429 [ 3871 | 444 [33€9 | 458 | 8
35 | 3474 | 427 | 3472 | 442 {3470 | 457 |34€8 | 472 , 35
36 || 3573 | 430 2571 | 454 | 3560 | 470 | 3567 | 485 | 36
37 |8672| 451 | 8670 | 467 | 3668 | 483 |36:06 | 499 | 37
38 |3772| 463 | 8770 | 480 | 3767 | 496 | 3765 | 512 | 38
39 | 3871 | 475 | 3869 | 492 13867 | 509 |3¢s | 526 | 39
40 | 3970 | 287 | 3968 | 505 [ 3966 | 522 |3963| 539 | 40
41 | 4070 | 500 | 4067 | 517 | 4065 | 535 [ 4063 | 553 | 41
42 | 4169 | 512 | 4166 | 530 | 4164 | 548 | 4162 | 506 | 42
43 | 4268 | 524 | 4266 | 543 | 4263 | 561 | 4261 | 580 | 43
44 | 4367 | 586 | 43¢5 | 535 || 43C2 | 574 |43c0 | 503 | 44
45 | 4467 | 548 | 4464 | 568 [ 4462 | 58T | 4450 | €07 | 45
46 | 4566 | 561 | 4563 | 581 [ 4561 | 600 | 4608 | €20 | 46
47 | 4665 | 573 | 4662 | 593 [ 4660 | 613 | 4657 | €34 | 47
48 | 4764 | 585 | 4762 | 606 [ 4750 | 627 | 4756 | 647 | 48
49 | 4863 | 597 | 4861 | 618 | 4858 | 640 | 4635 | 661 | 49
50 | 4963 | €09 | 4060 | 631 | 4057 | 653 | 4954 | €74 | 50
¢ | Dep.| Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | ¢
g g
g 83 Deg. 8284 Deg. 8214 Deg. 8214 Deg. l g




TRAVERSE TABLE.

17

NSNS
g 7 Deg. 714 Deg. 714 Deg. 73{ Deg. g
£ z
& | Lat. | Dep. | Lat. | Dep. | Lat. | Dep..|l Lat. | Dep. 8
51 5062 | 622 |f 5059 | 644 || 5056 | 6:66 || 50563 | 688 51
52 | 51-61 634 | 51-58 656 || 51-56 | 679 [ 5153 | 7-01 52
53 | 5260 646 | 5258 669 | 52565 692 (| 5262 | 715 53
54 | 5360 | 668 | 5357 6-81 {| 5354 | 705 || 53-61 | 728 54
55 | 5459 | 670 | 5456 694 || 54563 | T-18 f| 56450 | 742 55
56 | 5568 | 682 || 5555 7:07 || 5552 | 731 | 5549 | 7-55 56
57 56:58 | 695 || 5654 | 719 [ 5651 | T-44 || 56-48 | 7-69 57
53 | 5757 | T-07 | 57-54 | 7-32 | 57°50 | 7-57 || 65747 | 782 58
59 | 5856 | 719 [ 58-53 | T-45 [} 58:50 | T-70 | 5846 | 7-96 59
60 | 5955 | T-31 || 5952 | T-57 | 5949 | 7-83 |l 59-45 | 809 60
61 | 6055 | 743 || 60-51 | 7-70 || €048 | 796 | 60-44 | 823 61
62 | 61564 | 756 || 61-50 | 7-82 || 6147 809 || 6143 | 836 62
63 | 62:63 | 7-68 || 62:50 | 7-95 || 6246 | 822 | 6242 | 850 63
64 | 6352 | 780 || 6340 | 808 || 6345 | 835 || 6342 | 863 64
65 | 6452 | 792 || 6448 | 820 || 6444 | 848 | 6441 | 877 65
66 | 6551 | 804 [ 6547 833 || 6544 | 861 || 6540 | 890 66
67 66:50 | 817 || 6646 | 846 || 6643 | 875 || 66:39 | 904 67
68 | 6749 | 829 || 6746 | 858 || 6742 ) 888 || 67-38 | 917 68
69 | 6849 | 841 | 6845 | 871 || 6341 | 901 || 6837 | 9:30 69
70 | 6948 | 853 || 6944 | 883 | 6940 | 914 || 6936 | 941 70
71 | 7047 { 865 [ 7043 | 896 | 70-39 | 927 || 7035 | 957 1
72 | 7146 | 877 | 71442 | 909 | 7138 | 940 || 71-:34 | 971 2
73 | 72:46 | 890 || 7242 | 921 | 7238 | 953 || 7233 | 984 73
Kt 7345 | 902 || 7341 | 934 || 7337 | 966 { 7332 | 998 74
75 [ T444 | 914 || 7440 | 946 | 7436 | 979 | 7431 | 10:11 75
76 | 7543 | 926 | 7539 | 959 | 7535 | 992 [ 75631 | 10-25 76
v 7643 | 938 || 7638 | 972 || 76:34 | 10-05 |f 76-30 | 10-38 7
78 | 742 | 951 | 77-38 | 9-84 || 77-33 | 10:18 [ 77-20 | 10-52 78
79 | 7841 | 963 || 7837 | 997 | 7832 | 10-31 | 7828 | 10-65 79
80 | 7940 | 975 { 79-36 | 10-10 { 79-32 | 10-44 |f 7927 | 10:79 80
81 | 8040 | 987 | 8035 | 10-22 || 80-31 | 10-57 | 80-26 | 1092 81
82 |81:39 | 999 || 81-34 | 10-35 (|,81-30 | 10-70 | 81-25 | 1106 82
83 | 82:38 | 1012 |f 8234 | 1047 | 82-29 | 10-83 || 82-24 | 1119 83
84 | 8337 | 10-24 || 8333 | 10-60 || 83-28 | 10-96 | 83-23 | 11-33 84
85 | 84-37 | 1036 | 84:32 | 1073 | 84-27 | 11:09 | 8422 | 11-46 85
86 | 85-36 | 10-48 || 8531 | 1085 |f 85°26 | 11-23 | 85-21 | 1160 86
87 | 8635 | 10-60 [ 86-30 | 10-98 || 86-26 | 1136 | 86:-21 | 11-73 87
88 | 87-34 | 10-72 | 87-30 | 11-11 | 87-25 | 11-49 | 87-20 | 11-87 88
89 | 88-34 | 10-85 || 8829 | 11-23 | §8-24 | 11-62 || 88-19 | 12.00 89
90 | 89-33 | 1097 || 89-28 | 11-36 | 89-23 | 11-75 | 89-18 | 12-14 90
91 | 90-32 | 1109 { 90-27 | 1148 | 90-22 | 11-88 || 90-17 | 12:27 91
92 |91-31 | 11-21 | 91-26 | 11-61 | 91-21' | 12:01 || 9116 | 1241 92
93 19231 | 1133 | 92:26 | 11-74 || 9220 | 1214 || 92-15 | 12-54 93
94 | 9330 | 11-46 || 9325 | 1186 || 93-20 | 12:27 || 93-14 | 1268 94
95 | 9429 | 11-58 [ 94-24 | 11-99 || 94-19 | 1240 {f 94-13 | 1281 95
96 | 9528 | 11-70 || 95-23 | 12:12 || 95-18 | 1253 {§ 95-12 | 12:95 96
97 19628 | 11-82 || 9622 | 1224 | 9617 | 12:66 § 96-11 | 13-08 97
98 | 97°27 | 11-84 | 97-22 | 12:37 |l 97-16 | 1279 | 97-10 | 1322 98
99 | 9826 | 1207 || 9821 | 1249 || 9815 | 1292 || 9810 | 1335 | 99
100 | 99-25 | 12-19 |{ 99-20 | 1262 | 99-14 { 13:05 || 99.09 | 13-49 | 100
€ | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | g
E d
- £
L a 83 Deg. 8234 Deg. 8214 Deg. 8214 Deg. a




18 TRAVERSE TABLE.

8 Deg. 814 Deg. 814 Deg. §34 Deg.

ouw)SI(
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27 | 2674 | 376 || 2672 | 387 {2670 | 399 | 2669 | 411 27
29 | 2872 404 || 2870 | 416 | 28:68 | 4'29 | 28-66
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46 | 4555 | 0640 [ 4552 [ 660 || 4549 | 6:80 | 4546

49 | 4852 6'82 48-49 | T-03 || 48:46 | 7-24 | 48:43
50 | 4951 | 696 (| 4948 | 717 || 4945 | T-39 [ 4042

Dep. | Lat. | Dep. | Lat, | Dep. | Lat. | Dep.
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82 Deg. 813/ Deg. 8114 Deg. 8114 Deg.
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TRAVERSE TABLE.

B A N N a a T L N N e e T v

;WWV\NWV\/\I\/WW\/\M/\MMWW\/’
g 8 Deg. 84 Deg. 814 Deg. 834 Deg. g
g . g
3 Lat. | Dep. || Lat. | Dep. {| Lat. | Dep. || Lat. | Dep. 8
51 | 5050 | 7-10 | 50-47 | 732 | 50-44 | 7-5¢ | 5041 | 776 51
52 | 5149 | T-24 |l 5146 | 746 | 5143 7°€9 || 51-39 | 7-91 52
53 | 56248 | 788 | 5245 | 761 || 5242 | 783 || 5238 | 806 2
54 | 5347 | 752 || 5344 | TT5 | 5341 | 798 | 53:37 | 821 54
65 | 5446 | 7-65 [ 5443 | 7-89 [ 54-40 | 813 | 5436 | 837 5b
56 | 55646 | T-79 | 55642 | 804 f 5538 | 828 | 553 8:52 56
57 5645 | 793 [ 56-41 | 818 [ 5637 | 843 { 5634 | 867 o7
58 | 5744 | 807 | 5740 [ 832 | 5736 | 857 [ 5732 | 882 58
59 | 5843 | 821 || 5839 | 847 | 5835 | 872 || 5831 | 898 59
60 | 5942 | 835 || 59-38 | 861 | 59-34 | 887 || 5930 | 913 €0
61 €041 | 849 || 6037 | 875 | 60:33 | 902 || 6029 | 928 61
62 | 6140 | 863 || 61-:36 | 8§90 f 61-32 | 916 || 6128 | 943 62
63 | 6239 | 877 || 6235 904 | 6231 | 931 || 6227 | 958 63
64 | €338 | 891 || 6334 ] 918 | 6330 | 946 || 6326 | 974 4
65 | 6487 | 905 || 6433 | 933 || 6429 | 9€1 | €424 | 989 65
66 | €536 | 919 |f €5:32 | 947 [l €528 | 976 | €523 | 1004 66
67 | 6635 932 || 6631 | 961 | 6626 | 900 [ €6:22 | 10-19 (¢
68 | €734 | 946 || 6730 | 976 || €7°25 | 10005 || 67-21 | 1034 €s
69 ]€833| 960 |t 6829 | 9-90 j 6824 | 10-20 { €8-20 | 10-50 €9
70 | 6932 | 974 [ 69-28 | 1004 |l 69-23 | 10°35 | €919 | 1065 70
71 | %031 | 988 [ 70-27 | 10-19 § 7022 | 10-49 |l 70-17 | 1080 71
2 | 7180 | 1002 [ 71-25 | 10-33 | 71-21 | 10-64 || 71-16 | 1095 2
73 | 7229 | 10116 [ 72:24 | 1047 | 7220 | 1079 || 72:15 | 11-10 73
74 | 7328 | 1030 || 73 1062 || 7319 | 1094 || 7314 | 11-26 74
75 | 7427 | 1044 || 7422 | 1076 || 7418 | 1109 || 74-13 | 1141 ki
76 | 7526 | 10-58 | 75-21 | 1091 | 7517 | 11-23 | 7512 | 11-56 76
77 | 7625 | 10°72 | 76-20 | 11°05 | 7615 | 11-38 | 76-10 | 11-71 77
78 | 7724|1086 || 77-19 | 11-19 | 77-14 | 1158 || 77°069 | 11-87 78
79 | 7823 [ 10-99 { 7818 | 11-34 | 7813 | 1168 | 78:08 | 12:02 79
80 | 7922 | 11-13 | 7917 | 1148 [{ 79-12 | 11°82 || 79:07 { 1217 80
81 | 80-21 | 11-27 | 80-16 | 11-62 ( 80-11 (1197 | 80-06 | 12:32 81
82 | 81:20 | 11-41 { 81-15 | 11-77 { 81-10 | 1212 | 81:05 | 1247 82
83 | 8219 | 1155 [ 82-14 | 11-91 | §2:09 | 12-27 | 82-08 | 12+63 83
84 | 8318 | 11-69 | §3-13 | 12:05 |l 83-08 | 12-42 | 83:02 | 12:78 84
85 | 8417 | 11-83 | 84-12 | 12-20 | 84-07 | 12:56 || 84-01 | 12-93 85
86 | 8516 | 11°97 | 8511 | 12:34 | 8506 | 1271 | 8500 | 1308 86
87 | 8615 | 1211 |f 8610 | 12-4S | 8604 | 12:86 | 85-99 | 13-23 87
88 | 8714 | 12:2 87-09 | 12-63 , 87-03 | 13-01 | 86-98 | 13-39 88
89 | 8813 | 12:39 | 88-08 | 12-77 | 8802 | 1316 | 87-96 | 13-54 89
90 | 89:12 | 12:53 || §9-07 | 12:91 || 89:01 | 1350 | 88-95 | 13:69 90
91 | 20-11 | 1266 || 9006 { 13-06 |l 90-00 | 13-45 || 89-04 | 1384 91
92 | 91-10 | 12:80 | 91-05 | 13-20 |l 9099 | 13-60 || 90-03 | 14:00 92
93 | 92:09 | 1294 || 92:04 | 13:34 |l 9198 | 1375 [ 91:02 | 14-15 93
94 | 93-09 | 13:08 | 9303 | 13-49 [ 9297 | 13-89 | 92-01 | 14-20 94
95 | 94:08 | 13-22 |f 94:02 | 13:63 |l 93°06 | 14-04 | 93-89 | 1445 95
36 | 9507 | 13:36 || 95701 | 1378 | 9495 | 1419 | 94:88 | 1460 96
97 | 9606 | 13:50 | 96:00 | 13-92 Il 9593 | 1434 [ 9587 | 1476 97
98 97-05 | 1364 |} 96:99 | 1406 [} 9692 | 1449 || 96-86 | 14-91 98
99 | 9804 | 1378 |l 97-08 | 14-21 | 97-91 | 14-63 | 97-85 | 15:06 99
100 | 9903 | 1392 | 98-97 | 14-35 | 9390 | 1478 || 9884 | 15-21 | 100
k3 Dep. | Lat. || Dep. | Lat. | Dep. ! Lat. || Dep. Lat. g
g E
e 82 Deg. 8134 Deg. 8114 Deg. 8114 Deg. =




TRAVERSE TABLE.

~ o~~~ -
$ & 9 Deg. 914 Deg. 914 Deg. 934 Deg. E’
E E
8 | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. 8
1| 099] o161 009 | 016 || 099 | o017 | 099 | 017 1
2 | 10s| 03811l 197 | 032 || 197 | ¢33 | 197 | 03| 2
3 | 296| 047 || 296 | 048 | 296 | 050 || 296| 051 3
4 |~395 |~063 | 295| 064 | 395| 066 | 394| 068 4
5 | 49+| 078 || 493 | 080 || 493 | 083 | 493 | 085 5
6 | 5903| 094 | 592| 096 | 592| 099 | 591 102 6
7 | 691 110 || 691 | 113 | 690 | 116 || 690 | 119 2
8 | 7900| 125 || 790| 129 || 789 | 132 ) 788 | 135 8
9 | 8s9| 141 f| 888 | 145 | 883 | 149 | 887 | 152 9
10 | 988 156 | 987 | 161 || 986 165 || 986 | 169 | 10
11 | 1086 | 172 [ 1086 | 177 [ 1085 | 1-82 [ 1084 ] 186 | 11
12 | 1185 | 188 | 11:84 | 193 | 11-84 | 1-08 | 11-83 [ 203 | 12
13 | 1284 203 [ 12:83 | 209 | 12-82 | 215 || 1281 | 220 | 13
14 | 1383 219 [ 1382 | 225 | 1381 | 231 || 1380 | 237 | 14
15 | 1482 | 285 [[14.80 | 241 || 1479 | 248 [ 1478 | 254 | 15
16 | 1580 | 250 | 1579 | 257 [ 1578 | 264 | 1577 | 271 | 16
17 | 1679 | 266 || 1678 | 273 [ 1677 | 281 [ 1675 | 288 | 17
18 | 1778 | 282 1777 | 289 [ 1775 | 297 [ 1774 | 305 | 18
19 | 1877 | 297 1875 | 805 | 1874 | 314 [ 1873 | 322 | 19
20 {1975 | 313 [[1974 | 321 | 1973 | 330 | 1971 | 3-39 | 20
21 | 2074 329 [ 2073 | 838 || 2071 | 347 [ 2070 | 356 | 21
22 | 2173 | 344 [ 2171 | 854 1 2170 | 3-63 | 2168 | 373 | 22
23 | 2272 | 360 {| 2270 | 370 [ 2268 | 3-80 | 2267 | 3-90 | 23
24 | 2370 | 375 [ 2369 | 386 || 2367 | 396 { 2365 | 406 | 21
25 | 2169 | 391 [ 2467 | 402 || 2466 | 413 | 2464 | 423 | 25
26 | 2568 | 407 || 2566 | 418 || 2564 | 4-29 | 2562 | 440 | 26
27 | 2667 | 422 || 2665 | 434 || 2663 | 446 | 2661 | 457 | 27
28 | 2766 | 438 || 2764 | 450 | 2762 | 462 | 2760 | 474 | 28
20 | 2864 | 454 [ 2862 | 466 | 2860 | 479 {2858 | 491 | 29
30 | 2963 | 4€9 [ 2961 | 482 | 2959 | 495 || 2957 | 508 | 30
31 |3062| 485 | 3060 | 498 || 8057 | 512 [ 3065 | 525 | 31
32 | 3161 501 3158 | 514 [ 3156 | 528 [ 3154 | 542 | 32
33 [ 3259 | 516 [ 3257 | 5380 [ 8255 | 545 [ 3252 559 | 33
34 | 3358 | 532 [8356 | 547 | 3353 | 561 [ 3351 | 576 | 34
25 | 8457 | 548 (3454 | 563 || 3452 | 578 || 3449 | 593 | 35
36 | 3556 | 563 | 3553 | 579 (3551 | 594 f 3548 | 610 | 36
37 | 3654 | 579 [ 3652 | 595 | 3649 | 611 [ 3647 | 627 | 37
38 | 3753 594 [[3751| 611 3748 | 27 || 3745 | 644 | 38
30 (3852 610 | 3849 | 627 [ 3847 | 644 || 3844 | 660 | 39
40 | 3951 | 626 || 3948 | 643 || 3945 | 660 [ 3942| 677 | 40
{ 41 | 4050 | 641 || 4047 [ 659 | 4044 | 677 [[4041 | 694 | 41
42 | 4148 | 657 | 41145 | 675 | 41142 | 692 || 4189 | 711 | 42
43 14247 | 673 [ 4244 | 691 || 4241 | 710 [ 4238 | 728 | 43
44 | 4346 688 [ 4343 | 707 || 4340 | 726 [ 4336 | 745 | 44
45 | 4445 704 4441 | 723 4438 | 743 [[4435| 762 | 45
46 | 4543 | 720 | 4540 | 739 | 4537 | 759 | 4534 | 779 | 46
47 | 4642 | 735 (4630 | 755 || 46:36 | 776 | 46:32 | 796 | 47
48 | 4741 | 751 [47-38 | 772 {4734 | 792 [ 4731 | 813 | 48
49 | 4840 | 767 | 4836 | 7-88 || 4333 | 809 | 4829 | 830 | 49
50 | 4938 | 782 | 4935 | 804 | 4932 | §25 [ 4928 | 847 | 50
8 Dep. | Lat. | Dep. | Lat. | Dep. | Lat Dep. | Lat. 8
K 3
g 81 Deg. 8034 Deg. 8014 Deg. 8014 Deg. g
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TRAVERSE TABLE. 21

N Ta T T Tt

{\NM NN M(
;,U- 9 Deg. 9/ Deg. 914 Deg. 934 Deg. 23 {
& g (
] -
8 Lat. | Dep. | Lat. |"Dep. | Lat.') Dep. | Lat. | Dep. | 8 ﬁ
{
51 | 5087 | 798 || 50-34 | 820 || 50-30 | 842 15026 | 864 51
52 | 51:36 | 813 | 5132 | 836 | 51-29 | 84568 || 5125 | 881 52
53 | 5285 | 829 | 5231 | 852 2:27 | 875 || 5223 | 898 53
54 | 5334 | 845 [ 5330 | 868 h 53-26 | 891 | 5322 | 914 54
55 | 5432 | 860 || 5428 | 884 | 54-2! 908 I 5421 | 91 55
56 | 5531 | 876 | 5527 | 900 ! 6523 | 924 f§ 5519 | 948 56
57 | 56:30 | 892 || 56:26 [ 916 || 56:22 | 941 [ 5618 | 965 57
58 | 5729 | 907 || 57256 | 932 || 5720 | 967 | 57°16 | 982 58
59 | 5827 | 923 | 5823 | 948 | 5819 | 974 [ 5815 | 999 59
60 | 5926 | 939 { 5922 | 964 || 5918 | 990 || 59-13 | 10-16 60
61 | 6025 | 954 | 6021 | 9-81 { 6016 | 10-07 | €0-12 | 10-33 61
62 | 61124 970 | 6119 | 997 | 6115 | 102 61-10 | 10-50 62
63 | 6222 | 986 | 6218 | 10-13 || 62-14 | 1040 | 62:09 | 10-67 63
64 6321 | 10°01 || 6317 | 10-29 ! 63-12 | 10°56 | 63-08 | 10-84 64
65 | 6420 | 10-17 | 6415 | 1045 | 6411 | 10:73 § 6406 | 11-01 65
66 | 6619 | 1032 | 65°14 | 1061 | €509 | 10-89 {i 6505 | 11-18 66 (
67 | 6618 | 1048 || 66:13 | 10-77 || 66:08 | 1106 | 66°03 | 1135 67
68 | 67-16 | 1064 | 67-12 | 1093 | 67-07 | 11-22 { 67-02 | 1152 68
69 | 6815 | 1079 [ 6810 | 11-09 | 68:05 | 113! 68:00 | 11-69 69
70 | 69:14 | 1095 | 69:09 | 11-25 | 6904 | 11-55 | 68-09 | 11-85 70
71 {7013 | 1111 | 70°08 | 11-41 | 7003 | 11-72 | 6997 | 12:02 | 71
72 | 7111 | 1126 || 71-06 | 11-57 | 71-01 | 11-88 || 7096 | 12-19 72
78 | 7210 | 1142 || 72:05 | 11-73 | 7200 | 12:05 | 7195 | 12-36 73
74 | 73:09 | 1158 | 73:04 | 11-89 § 7299 | 12-21 | 7293 | 12-53 74
75 | 74:08 | 1173 | 7402 | 12:06 || 73-97 | 12:38 |l 7392 | 12-70 75
76 | 7506 | 11-89 | 7501 | 12-22 || 74-96 | 12:54 |l 74:90 | 12:87 76
77 | 7605 | 12:05 | 76:00 | 12-38 || 75-94 | 1271 |f 7589 | 1304 e
78 | 77004 | 12:20 || 7699 | 12:54 | 76903 | 12-87 | 76:87 | 13-21 78
79 | 7803 | 12:36 || 77-97 | 12-70 | 77-92 | 1304 [ 77-86 | 13-38 T
80 | 7902 | 12:51 | 7896 | 12:86 [ 78-90 | 13:20 | 78-84 | 13:55 80
81 | 80°00 | 12:67 |l 7995 | 13-02 | 7989 | 13-37 | 79:83 | 13-72 81
82 | 8099 | 12:83 | 80°93 | 13-18 |l 80-88 | 13-53 || 80-82 | 13-89 82
83 | 81-98 | 1208 | 81:92 | 13-34 || 81-86 | 13-70 | 81'80 | 14-06 83
84 | 8297 | 1314 | 8291 | 13-50 || 8265 | 13:86 | 8279 | 14:23 84
85 | 8395 | 132 83-89 | 13:66 || 83-83 | 1403 || 8377 | 14:39 85
86 | 8404 | 1345 | 8488 | 13-82 | 8482 | 14-19 | 8476 | 14-56 86
87 | 8593 | 13-61 | 8587 | 13-98 |l 85-81 | 14:36 || 8574 | 14:73 87
88 | 8692 | 13-77 | 86:86 | 14:15 || 86:79 | 14:52 || 86°73 | 14-90 88
89 | 8790 | 1392 | 87-84 | 1431 778 | 14:69 | 8771 | 15°07 89
90 | 8889 | 14-08 [ 8883 | 14-47 || 8877 | 14:85 [ 8870 | 1524 90
91 | 89-83 | 1424 f§ 89-82 | 14:63 || 89-75 | 1502 [ 8969 | 1541 91
92 | 90°87 | 1439 | 90'80 | 14-79 || 9074 | 15-18 | 90-67 | 15-58 92
93 | 91-86 | 14:55 | 91-79 | 1495 || 91-72 | 15-35 || 91-66 | 1575 93
94 | 9284 | 1470 | 9278 | 1511 || 92:71 | 15°51 || 9264 | 15-92 94
95 | 93:83 | 1486 | 93-76 | 1527 |l 9370 | 15°68 || 9363 | 16-09 95
96 | 94:82 | 15:02 || 9475 | 1543 |l 94-68 | 1584 || 9461 | 16-26 96
97 | 9581 | 1517 [ 95674 | 1559 § 9567 | 16-01 | 9560 | 1643 97
98 | 9679 | 1533 f 9673 | 1575 || 96:66 | 16-17 || 96:58 | 16:60 98
99 | 97-78 | 1549 | 97-71 | 1501 || 97-64 | 16:34 || 97-57 | 1677 99
100 | 9877 | 15°64 | 9870 | 16-07 | 98:63 | 1650 || 98-56 | 16-93 | 100
g Dep. | Lat. || Dep. | Lat. | Dep Lat. | Dep. | Lat. g
=}
k] 4
i 81 Deg. 8034 Deg. 8014 Deg. 8014 Deg. | A s
B Y N e T



44 TRAVERSE TABLE.
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80 Deg. 7934 Deg. 79 14 Deg. 7914 Deg.




TRAVERSE TABLE.

S A i

=)
g | 10De 104 Deg. | 10)4Deg. | 103 0eg. | &
£ =
B 15
2
2 Lat. | Dep. | vat. |"Dep. || Lat. | Dep. | Lat. , Dep 8
51 | 5023 8:86 || 50-19 908 | 50:15 9-29 || 5710 951 | 51
52 | 51-21 903 || 51-17 925 | 51-13 948 }| 51°09 970 | 52
53 | 5219 9.20 f 5215 | 943 §f 65211 966 || 5207 989 | 53
54 | 6318 9.38 || 5314 | 961 | 6310 984 |f 53:05 [ 1007 | 54
55 | 6416 955 || 6412 979 | 54:08 | 1002 § 54-03 | 1026 | 55
56 | 65116 | 972§ 5511 996 § 5506 | 10-21 | 55-02 | 1045 | 56
57 | 5613 990 || 56:09 | 10-14 |j 56°05 | 1039 | 56:00 | 10°63 | 57
58 | 57-12.| 1007 || 57-07 | 1033 | 67-03 | 10.57 || 56'98 | 1082 | 58
59 | 5810 | 1025 || 58:06 | 10-50 }f 58-:01 | 10-75 || 57-96 | 1100 | 59
60 | 5909 | 1042 || 5904 | 10-68 |l 59-00 | 1093 || 58:95 | 1119 | 60
61 | 60°07 | 10°59 {| 60°03 | 10-85 jt 59-98 | 1112 {| 5983 | 1138 | €1
2 | 61-06 | 10-77 || 61-01 | 11-03 || 60-96 | 11-30 || 60-91 | 11-56 | 62
65 | 62004 | 1004 | 6199 | 1121 | 6195 | 1148 || 61'89 | 1175 | 63
64 | 6303 | 11-11 || 6298 | 11-39 || 6293 | 11'56 || 62-88 | 11:94 | 64
65 | 64:01 | 1129 || 63-96 | 11-57 || 6391 | 11-85 || 63-86 | 1212 | €5
66 | 6500 | 11-46 || 6495 | 1174 || 64-89 | 12-03 || 6484 | 1231 | €6
67 | 65-98 | 11:63 || 65-93 | 11-92 || 6588 | 12:21 || 65-82 | 12:50 | 67
68 | 66:97 | 11-81 {| 66-91 | 1210 || 6686 | 12-39 || 66-81 | 1268 | 68
69 | 67°95 | 1198 || 67-90 | 12-28 | 67-84 | 12-57 {| 67-79 | 12:87 | 69
70 | €894 | 12:16 || 68°88 | 12:46 {| 68:83 | 1276 {| 6877 | 1306 | 70
71 | 6992 | 1233 || 6987 | 1263 || 69-81 | 1294 || 69-55 | 1324 | 71
72 | 7091 | 1250 |f 7085 | 1281 || 7079 | 1312 | 7074 | 1343 | 72
73 | 71-89 | 1268 | 71-83 | 1299 || 71-78 | 1330 || 71-72 | 1362 | %3
74 | 7288 | 12:85 || 7262 | 1317 || 7276 | 1349 || 7270 | 1380 | T4
76 | 7386 | 13-02 | 73-80 | 1335 || 73-74 | 12:67 | 7368 | 1399 | 75
76 | 74:85 | 1320 || 7479 | 1352 || 7473 | 1385 || 7467 | 1418 | 76
77 | 7583 | 1337 || 7577 | 1370 || 7571 | 14:03 f| 7565 | 14:36 | 77
78 | 76:82 | 13-54 | 7676 | 13-88 | 76:69 | 14-21 (| 7663 | 14-55 | 78
79 | 7780 | 13-72 || 7774 | 14:06 || 77-68 | 1440 | 77-61 | 1474 | 79
80 | 7878 | 1389 {| 7872 | 14:24 || 78'66 | 14'58 | 78:60 | 1492 | 80
81 | 7977 | 14-07 {| 7971 | 14-41 ! 79-64 | 1476 || 79-58 | 1511 [ 81
82 | 8075 | 14-24 f 8069 | 1459 || 8063 | 1494 || 8056 | 15-29 | 82
83 | 8174 | 1441 || 8168 | 1477 | 8161 | 15713 || 81564 | 1548 | 83
84 | 8272 | 14-59 {§ 82:66 | 14-95 || 82-59 | 15-31 || 82:53 | 1567 | 84
85 | 8371 | 1476 |l 83-64 | 1513 || 83568 | 15-49 |l 8351 | 1585 | 85
86 | 8469 | 14-93 || 84-63 | 15:30 || 8456 | 1567 || 8449 | 16-04 | 86
87 | 8568 | 1511 || 8561 | 1548 |f 8554 | 1585 || 8547 | 1623 | 87
88 | 8666 | 1528 | 86:60 | 15°66 | 86:53 | 16:04 || 86-46 | 16-41 | 88
89 | 8765 | 1545 § 87-58 | 15°84 | 87-51 | 16:22 || 87-44 | 1660 | 89
90 | 8863 | 15:63 § 88:56 | 16:01 || 88-49 | 1640 || 88-42 | 16:79 | 90
91 | 8962 | 15'80 f 89:55 | 1619 || 8948 | 1658 || §9-40 | 16-97 | 91
92 | 9060 | 15°98 § 90-53 | 16-37 | 90-46 | 1677 || 9039 | 1716 | 92
93 | 9159 | 1615 § 9152 | 1655 || 91-44 | 16:95 || 91-37 | 17-35 | 93
94 | 92:57 | 16:32 § 92:50 | 16-73 || 9243 | 17-13 || 92:35 | 1753 | 94
95 | 9356 | 16:50 § 93-48 | 16:90 || 93-41 | 17-31 || 93-33 | 1772 | 95
96 | 9454 | 16:67 § 9447 | 17-08 {{ 94:39 | 17-49 I| 94'32 | 17-91 | 96
97 19553 | 1684 § 9545 | 17-26 || 95-38 | 17-68 || 9530 | 1800 | 97
98 | 9651 | 17-02 § 9644 | 17-44 || 96:36 | 17-86 || 96-28 | 15-28 | 98
! 9750 | 17°19 § 97-42 | 17-62 || 97-34 | 18-04 || 97-26 | 1847 99
2 100 | 98-48 | 17°36 § 98-40 | 17-79 || 95:33 | 18:22 || 9825 | 18656 | 100
8 Dep. | Lat. § Dep Lat. || Dep. ' Lat. | Dep. | TLat. $
e -]
o
£
a!‘. 80 Deg. 7934 Deg. 7914 Deg. 7914 Deg. %




22 TRAVERSE TABLE.
NN NN -y
g 11 Deg. 114 Deg. 1124 Deg. 113/ Deg. % 2
B
& | Lat. | Dep. | Lat. | Dep. || Lat. | Dep. | Lat. | Dep. | &
1| 003| o019 | 09s| 020 | 0938| 02 | 09s| 02 | 1
2 | 106| 038 || 196| 030 || 196 | 040 | 106 | 041 | 2
3 | 204| 057 | 294| 059 f 294| 060 | 24| 061 | 3
g | 3903| 076 || 392] 078 | 392 080 | 392| 082 | 4
5 | 4901 | 095 490 | 098 | 490 | 10 | 490 | 102 | 5 3
6 | 580 | 114 || 58| 117 | 588 | 120 | 587 | 122 | 6
7 | 687 | 134 | €87 187 | €86 140 | 685] 143 | 7
8 | 785| 153 | 785 | 156 | 784| 159 | 783 | 163 ) 8
o | 883| 172 || 883 | 176 | 882 | 179 | 881 | 183 | 9
10 | 982 191 | 981 195 | 980 | 199 | 9790 | 20¢ | 10 )
11 |1080 ] 210 [1079 | 215 [ 1078 | 219 1077 | 224 | 11 2
12 |1178 | 229 [ 1177 | 234 [1176 | 2389 [1175 | 244 | 12 ¢
313 |1278 | 248 [|1275 ( 254 {1274 | 259 | 1273 | 265 | 13
14 (1374 | 267 (1873 | 273 1372 | 279 (1371 285 | 14
: . 306 | 15
16 (1571 | 305 1569 | 812 |15¢8 | 819 | 1566 | 826 | 16
17 | 1669 1667 | 332 [ 1666 | 339 [ 1664 | 346 | 17
18 | 1767 1765 | 351 (1764 | 350 1762 | 36 | 18 €
1863 | 371 | 18 - ¢
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Dep. | Lat. | Dep. | Lat.

79 Deg. 7834 Deg.




TRAVERSE TABLE.

PRSI
P 11 Deg. 114 Deg. | 1114 Deg. 113£ Deg. g
£ E
8 Lat. | Dep. || Lat. | Dep. || Lat. | Dep. j| Lat. | Dep. e
51 | 5006 | 973 [ 5002 | 995 | 4998 | 1017
! 52 | 5104 | 902 | 51:00 | 1014 | 5006 | 1037
{ 53 |5203 1011 | 5198 | 1034 | 5194 | 1057
( 54 5301 | 10-30 [ 5296 | 152 || 6292 | 1077
55 | 53:99 ' 1049 | 5394 | 10-73 || 53:90 | 1097
56 ' 5497 | 1069 || 5492 | 10-93 || 54:88 | 11-16
57 | 5595 | 10'88 || 5590 | 11112 | 5586 | 11-36
58 | 5693 | 11-07 | 56:89 | 11.32 || 56:84 | 11-56
50 | 57-92 | 11-26 || 5787 | 1151 || 57-82 | 1176
60 | 5890 | 11-45 || 5885 | 1171 || 58:80 | 11:96
61 | 5988 | 11-64 | 5983 | 11:90 | 5978 | 1216
¢ 62 {6086 | 1183 | 6081 | 1210 | 6076 | 1236
) 63 | 6184 | 1202 | 6179 | 12:20 || 6174 | 12:56
64 | 6282 | 1221 | 6277 | 1249 | 6272 | 1276
65 | 6381 | 1240 | 6375 | 1268 || 6370 | 12:96
66 | 6479 | 12:59 || 6473 | 12:88 { 6468 | 1316
67 16577 | 1278 | 6571 | 1307 | 6566 | 13:36
68 | 6675 | 1298 | 66:69 | 1327 | 66'63 | 1356
69 | 6773 | 1317 | 6767 | 13-46 | 67-61 | 1376
70 | 6371 | 1336 || 6866 | 1366 || 6859 | 13-96
71 | 6970 | 1355 | 6964 | 1385 | 6957 | 1416
! 72 | 7068 [ 1374 | 7062 | 1405 | 7055 | 1435
73 | 7166 | 1393 [ 7160 | 14-24 | 7153 | 1455
74 | 7264 | 1412 || 7258 | 1444 || 7251 | 1475
75 | 7562 | 1431 | 7356 | 1463 | 7349 | 1495
76 | 7460 | 1450 || 7454 | 1483 || 7447 | 1515
77 | 7559 | 1469 || 7552 | 1502 || 7545 | 1535
78 | 7657 | 1488 [ 7650 | 1522 || 7643 | 1555
79 | 7755 | 1507 [ 7748 | 1541 [ 7741 | 1575
80 | 7853 | 1526 [ 7846 | 1561 [ 7839 | 1595
81 | 7951 | 1546 | 7944 | 1580 | 7937 | 1615
82 | 80-49 | 1565 [ 8042 | 16:00 [ 80:35 | 16:35
83 | 81-48 | 1584 || 8141 | 1619 | 81:33 | 16:55
84 | 8246 | 16:03 || 82:39 | 16:39 | 82:31 | 1675
85 | 8344 | 1622 | 8337 | 1658 | 8329 | 1605
86 | 8442 | 1641 | 8435 | 1678 || 8427 | 1715
87 | 8540 | 16-60 || 8533 | 16:97 || 8525 | 17-35
88 | 86:33 | 1679 || 86-31 | 17-17 || 86:23 | 17-54
89 | 87-36 | 1698 | 87-20 | 17-36 | 87-21 | 1774
€0 | 8835 | 1717 | 8827 | 1756 | 8819 | 17-94
o1 |89-3 | 17-36 | 89-25 | 17-75 | 8917 | 1814
92 90-31 | 17°55 || 90-23 | 1795 || 90-15 | 18-34
93 | 9129 | 17-75 [ 91-21 | 1814 | 9113 | 1854
o1 {9227 | 1794 [ 9219 | 1834 | 9211 | 1874
95 | 9325 | 1813 [ 9317 | 1853 | 9309 | 1894
96 | 9424 | 1832 | 9416 | 18773 | 9407 | 1914
o1 | 9522 | 1851 | 9514 | 18-92 | 9505 | 19-34
( 98 | 9620 | 1870 [ 9612 | 1912 || 9603 | 1954
¢ 99 | 9718 | 1889 {9710 | 19-31 | 07-01 | 1974
100 | 9816 | 1908 || 9308 | 19:51 | 97-99 | 19-94
g | Dep. | Lat. | Dep. | Lat. | Dep. | Lat.
=]
E- |
a 79 Deg. 783 Deg. 7814 Deg.
.
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TRAVERSE TABLE

NN AN

B N N Y T T T o e T T e g e
5 = 12 Deg. 1244 Deg.! || 1214 Deg. 1234 Deg. ,.E
g
E g
8 | Lat. | Dep. | Lat. | Dep. || Lat. | Dep. | Lat. | Dep 3
1| oos| o021 | o098 | o021 || 098 | 022 | 098] 022 | 1
2 196 042 195 042 1:95 043 195 041 2
3 | 203| o062 | 293| o064 | 203 | 065 | 293| 066 | 3
4 | 391 083 f 391| 085 | 301 | 087 | 390 088 | 4
65 | 489 | 104 || 489 | 106 | 488 | 108 || 488| 110 | 5
6 | 587 | 125 | 586 | 127 | 586 1330 | 585 | 182 | 6
7 | 685 | 146 | 684 | 149 | 683 | 152 | 683 | 154 | 7
8 | 783 166 | 782| 170 || 781 173 | 7so| 177 | 8
9 | 880 | 187 | 880 1901 || 879 | 195 || 878 | 199 . 9
10 | 978 | 208 | 977 | 212 | 976| 216 | 975 | 221 | 10
1 |1076] 22 | 1075 | 233 {1074 | 238 {1073 | 243 | 1
12 | 1174 | 249 | 1178 | 255 || 1172 | 260 | 1170 | 265 | 12
13 | 1272 | 270 | 1270 | 276 | 1269 | 281 [ 1268 | 287 | 13
14 | 1369 | 201 [ 1368 | 207 || 1367 | 303 | 1365 | 809 | 14
15 | 1467 | 312 [ 1466 | 318 || 1464 | 325 | 1463 | 331 | 15
16 | 1565 | 333 [ 1564 | 330 || 1562 | 346 || 1661 | 353 | 16
17 [ 1663 | 853 | 1661 | 361 | 1660 | 363 || 1658 | 375 | 17
18 | 1761 | 374 [ 1769 | 382 | 1757 | 300 {1756 | 397 | 18
19 [1858 | 395 | 1557 | 403 | 1855 | 411 [1853 | 419 | 19°
20 | 1956 | 416 | 1954 | 424 [ 1953 | 433 | 1951 | 441 | 20
21 | 2054 | 437 | 2052 | 446 | 2050 | 455 | 2048 | 463 | 21
22 | 2152 | 457 | 2160 | 467 || 2148 | 473 | 2146 | 486 | 22
23 | 2250 | 478 [ 2245 | 488 || 2245 | 493 | 2243 | 508 | 23
24 | 2348 | 499 [ 2345 | 509 || 2343 | 519 | 2341 | 530 | 24
25 | 2445 | 520 | 2443 | 530 | 2441 | 541 | 2438 | 552 | 25
26 | 2543 | 541 | 2541 | 552 | 2538 | 563 [ 2586 | 574 | 26
21 | 2641 | 561 | 2689 | £73 || 2636 | 584 || 2633 | 596 | 27
28 | 2739 | 582 | 2786 | 594 | 2734 | 606 [ 2731 | 618 | 28
29 | 2837 | 603 | 2884 | 615 | 2831 | €28 | 2898 | 640 | 20
30 | 2034 | 624 | 2082 | 637 | 2999 | 649 | 2026 | 6€2 | 30
31 [ 3032 | 645 [ 3020 | 658 || 3027 | 671 [ 3024 | 684 | 81
32 [31:20 | 665 3127 | 679 | 3l-24 | 693 | 3121 | 706 | 82
33 | 35228 | 686 | 3225 | 7-00 | 3222 | 714 [ 8219 | 748 | 33
34 | 3396 | 707 [ 3323 | 721 | 8319 | 736 | 3316 | 750 | 34
35 | 3424 728 || 3420 | 743 || 8417 | 758 [ 3414 | T2 | 35
36 | 8521 | 743 [| 3518 | 7-64 | 8515 | 779 | 8511 | 795 | 36
37 | 3619 | 769 | 3616 | 785 | 3612 | 801 [ 3609 | 817 | 37
88 | 8717 | 790 | 3713 | 806 | 3710 | 822 | 3706 | 839 | 38
29 |88156| 811 | 3811 | 827 | 3308 | &44 [ 3804 861 | 39
40 | 3913 | 832 | 3909 | 849 | 3905 &€6 [ 3901 883 | 40
41 | 4010 | 852 | 4007 | 870 [ 4003 | 887 | 3909 | 905 | 41
42 |41-08 | 873 | 4104 | 891 || 4100 | 909 | 4096 | 927 | 42
43 | 4206 | 804 [| 4202 | 912 | 4198 | 931 | 4104 | 949 | 43
4t | 4304 | 915 | 4300 | 934 || 4206 | 952 | 42902 | 971 | 44
45 | 4002 | 936 | 4398 | 955 || 4303 | o974 [ 4389 | 993 | 45
45 | 4290 | 956 | 4495 | 976 || 4401 | 996 [ 4487 | 1015 | 46
47 | 4597 | 977 | 4593 | 997 || 4589 | 1017 | 4584 | 1037 | 47
48 | 4695 | 998 | 4691 | 1018 | 46:86 | 10:39 [ 46:82 | 1059 | 48
49 | 47-93 | 1019 | 47°88 | 1040 || 47-84 | 1061 | 47-79 | 1081 | 49
50 | 4801 | 1040 | 4586 | 1061 | 4581 | 1082 || 4877 | 1103 | 50
8 Dep. | Lat. || Dep. | Lat. | Dep. | Lat. || Dep. | Lat ¢
= g
2 E
a 7734 Deg. 77Y4 Deg. a

e A A A | S e A I A N S N S N NS S S ST NN SN N
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TRAVERSE TABLE.

3

5

E 12 Deg. 1214 Deg. 1214 Deg. 1234 Deg. g
-5

g

B = =3
8 | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. || Lat. | Dep 2
51 | 4980 | 1060 | 49-54 | 10-82 [ 4979 | 1104 |l 4974 | 11-26 | 51
52 | 5086 | 10-81 | 50-82 | 11-03 fi 50-77 | 11:25 | 5072 | 1148 | 52
53 | 51'84 | 11-02 | 5179 | 11-25 [ 51-74 | 1147 | 51-69 | 1170 | 563
54 | 5282 | 11-23 | 5277 | 1146 | 5272 | 1169 | 5267 | 1192 | 54
55 | 5380 | 1144 | 5375 | 1167 || 5370 | 11-90 | 53-64 | 1214 | 55
56 | 5478 | 1164 || 5472 | 11-88 || 54:67 | 1212 | 5462 | 1236 | 56
57 | 5575 | 11-85 || 5570 | 12:09 |f 55:65 | 12:34 || 55:59 | 12:58 | &7
58 | 6673 | 12:06 || 56-68 | 12:31 |l 5663 | 1255 || 5657 | 12:80 | &8
50 | 5771 | 12:27 || 5766 | 12:52 | 57-60 | 1277 | 5755 | 1302 | 59
60 | 5869 | 12-47 | 5863 | 1273 | 5858 | 1299 [ 5852 | 1324 | €0
61 | 5967 | 12:68 || 5961 | 12°04 || 5955 | 1320 || 59-50 | 13-46 | 61
62 | 6065 | 1289 | 6059 | 1316 [ 60-53 | 13-42 [ €0-47 | 1368 | 62
63 | 6162 | 1310 | 61-57 | 13:37 | 6151 | 1364 || 6145 | 1390 | 63
61 | 6260 | 13-31 || 62:54 | 13-58 | 62:48 | 1385 [ 6242 | 1412 | 64
65 | 6358 | 1351 | 63-52 | 1379 || 6346 | 1407 | 63-40 | 1435 | €5
66 | 6456 | 1372 |l 6450 | 14:00 | 64-44 | 14-29 | 64:37 | 1457 | 66
67 | 6554 | 1303 [l 6547 | 14-22 || 6541 | 14:50 || 65°35 | 1479 | 67 _
68 | 6651 | 1414 | €6-45 | 1443 | 66-29 | 1472 || 6632 | 1501 | 68
69 | 6749 | 14-35 || 67-43 | 14°64 | 67-36 | 1493 || 67-30 | 1523 | 69
70 | 6847 | 14-55 | €8-41 | 1485 [ 68:34 | 1515 || 68-27 | 1545 | 70
71 | 6945 | 1476 | 69.38 | 1506 || 69-32 | 15:37 | 69-25 | 1567 | 71
72 |7048 | 1497 | 70-36 | 1528 | 70-29 | 1558 [ 70-22 | 1589 | 72
73 | 7140 | 1518 | 7134 | 1549 || 71:27 | 1580 |f 7120 | 1611 | 73
74 | 72:38 | 1539 | 7232 | 1570 | 7225 | 16:02 || 7218 | 16:33 | 74
75 | 7336 | 1559 || 73:29 | 1591 [ 73-22 | 1623 || 7315 | 16:56 | 75
76 | 7434 | 15-80 || 74-27 | 1613 | 74-20 | 1645 || 7413 | 1677 | 76
77 | 7582 | 1601 || 7525 | 16:34 | 75:17 | 1667 || 7510 | 1699 | %7
78 | 7630 | 1622 | 7622 | 1655 | 7615 | 16:88 | 76:08 | 17-21 | 78
7o | 7727 | 1643 | 77-20 | 1676 || 77°13 | 17-10 | 7705 | 1744 | 79
80 | 7825 | 1663 | 7818 | 1697 | 7810 | 1732 | 76-03 | 17-66 | €0
81 | 7923 | 1684 || 7916 | 17-19 | 79-08 | 17-53 | 7900 | 17-88 | 81
g2 | 8021 | 17-05 | 80-13 | 17-40 | 80-06 | 17-75 | 7998 | 1810 | 82
83 | 8119 | 17-26 [/ 81-11 | 1 -61 | 81-03 | 1796 | 80-95 | 18:32 | 3
84 | 8216 | 17-46 | £2:09 | 17-82 | 82:01 | 1818 || 8193 | 1854 | 84
85 | S314 | 17-67 | 83-06 | 18-04 | 8299 | 1840 || 82:90 | 1876 | 85
86 | 8412 | 17-88 | 84-04 | 1825 | 83-96 | 18-61 || 83-88 | 1898 | 88
7 | 8510 | 18:09 [l 8502 | 1846 | 84:94 | 1883 | 8485 | 1620 | 87T
88 | 86:08 | 1830 | 86:00 | 1867 | 8591 | 1905 | 85-83 | 1042 | 88
89 | 8706 | 1850 | 86:97 | 18:88 [ 86:59 | 19-26 | 86:81 | 1964 | 89
90 | 8803 | 1871 | 87:95 | 1910 { 87-87 | 1948 | 8778 | 1986 | 90
o1 | 8901 | 1892 | 8893 | 19-31 || 88:84 | 19-70 {§ 8876 | 2008 | 91
92 | 89-99 | 1913 | 89-91 | 1952 | 89-82 | 19-91 || 8973 | 2030 | 92
93 | 9097 | 1934 [ 90-88 | 1973 { 90-80 | 20-13 | 9071 | 2052 | 93
94 | 9195 | 1954 | 01-86 | 19-94 | 91-77 | 20-35 | 9168 | 2075 | 94
05 | 92:02 | 1975 § 02:84 | 2016 | 9275 | 20-56 [ 92:06 | 2097 | 95
96 | 93-90 | 19-96 || 9381 | 20-37 [ 9372 | 2078 || 93:€3 | 21119 | 96
97 | 9488 | 2¢17 | 9479 | 20-58 | 9470 | 2099 [l 94°61 | 2141 | 97
98 | 9586 | 2038 | 9577 | 2079 | 9568 | 21-21 | 9558 | 2163 | 98
99 | 96:84 | 2058 | 9675 | 21-01 | 96:€5 | 21-43 | 9656 | 21-85 | 99
100 | 97-81 | 2079 || 97-72 | 21-22 | 97-63 | 2164 | 97-53 | 22:07 | 100
3 Dep. | Lat. Dep. | Lat. | Dep. Lat. || Dep. | Lat. g
= =
£ E
a 78 Deg. 7734 Deg. 7714 Deg 714 Deg. a




[t
c

TRAVERSE TABLE.

?\/\JW R e e o - z
= 13 Deg. 1314 Deg. 1314 Deg. 133{ Deg. § K
4 :
B =]

8 | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. || Lat. | Dep. | & §
1| oor| 023l o097 | 023 || 097 | 023 | 007 | 024 | 1
2 | 195 045 || 195 046 | 195 | 047 | 194 | 048 2
3 | 202| o67 | 292 069 || 202| 070 || 201]| 071 3
4 390 090 3-89 092 389 093 3-89 095 4
5 | 487 192 | 487 | 115 | 486 | 117 | 486 119 5
6 | 585 135 || 584 | 188 || 583 | 140 | 583 | 143 | 6
7 | 682 157 | 681 | 160 || 681 | 163 | 680 | 166 7
8 | 780 180 | 779 | 183 || 78| 1-87 | 777 | 190 8§
9 | 877 202 || 876 | 206 || 875 210 || 874 | 214 | 9

10 | 974 225 || 973| 220 || 972 233 | 971 | 238 | 10

11 |1072 ) 247 [ 1071 | 252 [ 1070 | 257 1068 | 261 | 11

12 | 1169 | 270 || 1168 | 275 | 11-67 | 280 {1166 | 285 | 12

13 | 1267 | 292 | 1265 [ 298 [ 1264 | 303 1263 | 309 | 13

14 [1364| 315 {1363 | 321 | 1361 | 327 [ 1360 | 333 | 14

15 | 1462 | 337 [ 1460 | 344 [ 1450 | 350 {| 1457 | 357 | 15

16 | 1559 | 360 | 1557 | 367 || 1556 | 374 | 1554 | 380 | 16

17 | 1657 | 382 [ 1655 | 390 [l 1653 | 397 [ 1651 | 404 | 17

18 | 1754 | 405 | 1752 | 418 [/ 1750 | 4-20 || 17-48 | 438 | 18

19 | 1851 | 4-27 || 1849 | 485 [ 1848 | 4-44 [ 1846 | 452 | 19

20 |1949 | 450 [ 1947 | 458 | 1945 | 467 [[1943 | 475 | 20 -
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\

TRAVERSE TABLE.

(3]
©

?

SN A A LN NN NN A

A e e S

B Y A e i i S e
g 13 Deg. 13Y4 Deg. 1314 Deg. 1334 Deg. ?
g - g
8 | Lat. y Dep. | Lat, | Dep. [ Lat. | Dep. | Lat. | Dep. | 8
) 51 | 49.69 | 11-47 | 4964 | 11-69 [ 49-59 | 11-91 || 46-54 | 12-12 51
52 | 50°67 | 11-70 | 50-62 | 1192 |f 50-56 | 12-14 § 50-51 | 12:36 52
53 | 51°64 | 11°92 | 5159 | 12-15 || 51564 | 12:37 | 5148 | 1260 53
54 | 56262 | 12:15 | 5256 | 12:38 | 52:51 | 12:€1 j 52-45 | 12-84 54
55 | 5359 | 12:37 || 5354 | 12:61 | 5348 | 12-84 | 5342 | 1307 55
56 | 5466 | 12:60 || 54-51 | 12:84 [ 54°45 | 13:07 || 5440 | 13-31 56
b7 5554 | 1282 || 5548 | 1306 |f 55-43 | 13-31 | 55-37 | 13:55 57
58 ! 5651 | 13:05 || 5646 | 13-29 | 56-40 | 13-54 | 5634 | 13-79 58
59 | 65749 | 1327 7°43 | 13:52 | 57-37 | 1377 | 57-31 | 1402 59
60 | 5846 | 1350 U 58-40 | 1375 | 68-34 | 1401 | 5828 | 14-26 60
61 | 6944 | 1372 | 59-38 | 1398 | 59-31 | 14:24 | 5925 | 1450 61
62 | 6041 | 1395 |l 60-35 | 1421 | 60-29 | 14-47 | 6022 | 1474 62
63 | 6139 | 1417 | 61-32 | 14-44 | 61-26 | 1471 || 61-19 | 14-97 63
640 | 62:36 | 1440 | 62:30 | 1467 | 6223 | 1494 || 62:17 | 1521 64
é 65 | 6333 | 14:62 || 63-27 | 14:90 |l 6320 | 15°17 | 63-14 | 1545 65
66 | 6431 | 1485 || 64-24 | 1513 | 64'18 | 15641 || 64-11 | 1569 66
{67 | 6528|1507 || 6522 | 1536 || 65°15 | 15°64 | 6508 | 15-03 67
) 68 | 6626|1530 66:19 | 1559 |f 6612 | 15-87 | 66:05 | 16:16 68
)69 | 6723|1552 || 6716 | 1581 || 67-09 | 1611 | 67°02 | 16:40 69
) 70 | 6821 | 1575 | 6814 | 16-04 [l 65:07 | 16:34 || 67-99 | 16:64 70
)
) 71 | 6918 | 15°97 | 6911 { 16:27 i 69-04 | 16-57 | 6897 | 16-88 71
Y o 7015 | 16°20 |f 0-08 | 16°50 | 70°01 | 16:81 f§ 69-04 | 17-11 72
) 7 71113 | 16-42 || 7106 | 16:73 |l 70-98 | 1704 {| 70-91 | 17-35 3
74 | 7210 | 1665 || 7203 | 16:96 | 7196 | 17-28 [ 71-88 | 17-59 T4
? 75 | 7308 | 16:87 | 73-00 | 17-19 |f 72:93 | 17-50 || 7285 | 17-83 75
> 76 | T405 | 17-10 | 7398 | 17°42 || 7390 | 1774 | 73:82 | 1806 76
o T8 7503 | 17-32 | 7495 | 17-65 | 7487 | 17-98 |l 74'79 | 1830 77
) & | 7600 | 1755 | 7592 | 17-88 |f 7584 | 1821 | 75°76 | 1854 78
) 79 | 7698 [ 1777 || 7690 | 18-11 [ 76:82 | 18-4L | 76:74 | 1878 79
{ 80 95 | 18-00 f§ 77-87 | 18:34 || 7779 | 18:68 || 77-71 | 19-01 80
; 81 | 7892 | 18-22 || 78-84 | 1857 || V876 | 1801 | 78-68 | 19:25 81
82 7990 | 18-45 || 79-82 | 18-79 | 7973 | 19-14 |l 70:65 | 1949 82
> | 80°87 | 18°67 || 8079 | 1902 fl 8071 | 19-38 || 8062 | 19-73 83
84 | 81:85 | 1890 || 81-76 | 19-25 || 8168 | 1961 | 8159 | 1997 84
) 85 | 82:2 | 1912 | 82-74 | 1948 |l 82:65 | 1984 {f 82:56 | 2020 85
) 86 | 83-80 | 1935 | 83-71 | 1971 | 83-62 | 20-08 || 83-54 | 2044 86
87 84:77 | 1957 | 84:68 | 19-04 |l 84-€0 | 20-31 | 84-51 | 20-68 87
2 88 | 8574 | 19-80 |f 8566 | 20-17 | 8557 | 20-54 || 8548 | 20-92 88
s 89 | 8672 | 2002 || 8663 | 20-40 i 86:54 | 20:78 |l 86:45 | 21-15 89
90 | 8769 | 20-25 {i 87:60 | 20°63 J 87-51 | 21-01 7| 87-42 | 21-39 90
; 91 88-67 | 2047 [ 88-58 | 20-86 | 88-49 | 21-24 |l 88-39 | 21-63 91
\ 92 | 8964 | 2070 | 89-55 | 21-09 | 89-46 | 2148 || 89-36 | 21-87 92
{ 93 19062 | 2092 || 9052 | 21'32 { 90-43 | 21-71 | 90-33 | 22-10 93
; 94 | 91-59 | 21-15 | 91:50 | 21-54 | 9140 | 21-94 || 91-31 | 22-34 94
98 | 9287 | 2187 || 92:47 | 2177 | 92:38 | 22118 | 92:28 | 22:58 95
) 96 93054 | 2160 | 9344 | 2200 || 9335 | 2241 || 9325 | 22:82 96
) 97 94:51 | 21-82 || 9442 | 2223 | 9432 | 22:64 || 9422 | 2306 97
98 | 9549 | 22:05 | 95°39 | 2246 | 9529 | 22:88 | 95-19 | 2329 98
5 99 | 9646 | 22:27 § 9636 | 22:69 | 9626 | 2311 || 9616 | 2353 99
{ 100 | 9744 | 22:50  97-34 | 22:92 || 97-24 | 2334 | 97-18 | 2377 | 100
;s P
’ 2 Dep. | Lat. | Dep. | Fat. || Dep. | Lat. || Dep. | Lat. 8
§ .3
) A 77 Deg. 7634 Deg. 7614 Dog. 764 Deg. | 2
bgete A

<2

*,

AN



8

TRAVERSE TABLE.

PN NN NN
E g 14 Deg. 1414 Deg. 1414 Deg. 1434 Deg. B
§ & f
§ € | Lat. | Dep. | Lat. | Dep. || Lat. | Dep. || Lat. | Dep. | &
1| oo7| 024 025 || 097 025 || 097| 025 | 1
2 | 194] 048 049 | 194{ 0350 | 193 051 | 2
3 | 291] 073 074 || 290 | 075 | 290 076 , 3
4 | 383 097 098 || 387 | 100 | 387 | 102 | 4
5 | 485 121 123 | 4841 125 ¢ 481| 127 5
6 | 5821 145 148 || &80 | 150 [ 580 | 153 | 6
7 | 679} 169 172 | 678|175 || 677 118 [ 7
8 | 776 194 197 | 775| 200 | 7T74| 204 | 8
9 | 873] 218 222 || 871 | 225 | 870{ 229 [ 9
0 | 970] 242 246 | 968| 250 | 967 | 255 [ 10
11 | 1067 | 266 271 [ 1066 | 275 [[1064| 280 | 11
12 [ 1164 | 290 295 /11162 | 300 [ 1160 | 306 | 12
12 1261 315 320 || 1259 | 325 {1257 | 331 | 18
14 | 1358 | 839 345 [1355 | 351 [ 1354| 356 [ 14
15 | 1455 | 363 369 || 1452 | 376 [ 1451 | 382 | 15
16 | 1552 | 387 394 (1549 | 401 [ 1547 | 407 | 16
17 | 1650 | 411 418 (1646 [ 426 [ 1641 | 433 | 17
18 | 1747 | 435 443 || 1743 | 451 [ 1741 | 458 | 18
19 | 184 | 460 463 || 1839 [ 476 | 1837 | 454 | 19
20 | 1941 | 484 492 1936 | 501 [ 1934 | 509 | 20
21 | 2038 | 508 517 | 2033 | 526 | 2081 535 | 21
92 | 2185 | 532 542 | 2130 | 551 [ 2128 | 560 | 22
28 | 2232 | 556 566 [l 2227 | 576 | 2224 | 586 | 23
24 | 92320 | 581 591 | 2324 €01 [[2321 | €11 | 24
25 | 2426 | 605 615 || 24020 | 626 | 2¢18 | 687 | 25
26 | 2523 | 629 640 || 2517 | 651 [[2514| €62 | 26 .
21 | 2620 | 653 665 || 2614 | 676 | 2611 | €87 | 27 (
28 | 2717 | 677 689 || 2711 | 701 | 2708 | 713 | 28
29 | 2514 | 702 714 | 2808 | %26 | 2304 | 738 | 29
g 30 {2011 | 726 738 | 2004 | 751 [ 2901 ] 764 | 30
) 31 | 3008 ] 750 763 | 3001 | 776 [ 2008 789 | 81
y 32 | 38105( 774 788 (3098 { 801 [ 3095| 815 | 32
§ 33 {8202 708 §12 [ 3195 | 826 || 3191 | 840 | 33
§ 8% | 2299 | 833 837 || 3202 | 851 | 3258 [ 866 | 34
85 | 3396 | 847 862 | 3389 | 876 || 3385 | 891 | 35
) 36 |3193| 871 886 | 3485 | 901 | 3481 | 917 | 36
) 87 8590 | 895 911 | 8582 | 926 || 3578 | 942 | 87
38 | 3687 | 919 935 || 3679 | 951 | 3675 | 967 | 38
39 |3784| ou 960 || 3776 | 976 | 3771 ] 993 | 39
: 40 | 3881 | u68 985 | 8373 | 1002 | 3368 | 1018 | 40
41 | 8978 | 992 | 2074 | 1009 [ 30-69 | 10-27 | 89-65 | 1044 | 41
42 | 4075 | 1016 | 40-71 | 10-34 | 40-66 | 1052 { 4062 | 1069 | 42
43 | 4172 | 1040 | 4168 | 1038 | 41:63 | 1077 | 4158 | 1095 | 43
44 | 4269 | 1064 || 4265 | 10-83 || 42-60 | 1102 | 4255 | 11-20 44
45 | 4366 | 1089 || 43-62 | 1108 || 4357 | 1127 | 4352 | 1146 45
46 | 4463 | 1113 | 4458 | 1132 | 44-53 | 1152 || 4448 | 1171 , 46
47 | 4560 | 1187 || 46'55 | 11'57 || 4560 | 1177 [ 4545 | 1197 | 47
48 | 4657 | 1161 || 46:52 | 1182 || 4647 | 1202 | 4642 | 12-22 | 48
49 | 4754 | 1185 || 4749 | 12:06 || 47-44 | 12:27 | 47-39 | 1248 | 40
50 | 4851 | 1270 | 48-46 | 1231 | 4841 | 1252 [ 48:35 | 1273 | 50
¢ | Dep. | Lat. | Pep. | Lat. | Dep. | Lat. | Dep. | Lat. §
{ 3 3
y s { 76 Deg 753 Deg. 7514 Deg. 7514 Deg. 5

{




|

‘00U

TRAVERSE TABLE.

14 Deg. 19/ Deg. | 1434 Dez. | 143 Dog. |

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

o
-

49:40 | 12:34 || 49:43 |'12:55 [} 49-38 | 1277 | 49-32 [ 12-98
5046 | 1258 || 50-40 | 12:80 [ 50-34 | 15-02 | 50-29 | 13-24
51-43 | 1282 | 51-37 | 13-05 f 51:31 | 13-27 | 5125 | 13-49

9218 ‘7‘98 92:08 | 2338 | 91-97 | 23-79 | 91-87 | 2419
9412 | 2347 | 9402 | 23-88 I 93-91 | 2429 [ 93-80 | 2470

97°03 | 2419 || 9692 | 24:62 | 96:81 | 2504 || 96:70 25';6

B e e e e e N e e

,’ Distance.

Dep. | Lat. || Dep. | Lat. || Dep. | Lat. || Dep. | Lat.
76 Deg. 7534 Deg. ! 7514 Deg. 7514 Deg.
~ o~




.

©2
[55)

TRAVERSE TABLE.

AN A A A A

X
% 15 Deg. 1514 Deg. 1514 Deg. 1534 Deg. 2
g g
8 | Lat. | Dep. | Lat. | Dep. || Lat. | Dep. | Lat. | Dep 8

1 097 | 026 096 | 026 096 | 027 096 | 027 1
2 193 | 052 193 | 063 193] 053 192 054 2
3 290 | 078 2:89 | 079 2:89 | 080 2:83 | 081 3
4 386 | 104 386 | 1:05 385 | 1:07 3856 | 109 4
5 483 | 129 482 | 132 482 | 134 481 | 136 5
6 580 | 165 579 | 168 5781 160 5771 143 6
7 676 | 181 675 | 184 675 187 674 | 190 v
8 778 | 207 ™2 | 210 Tl 214 770 | 217 £
9 869 | 233 8:68 | 237 867 | 241 866 | 244 9
10 966 | 259 965 | 263 964 | 267 962 271 10
11 {1063 | 285 || 1061 | 289 | 1060 | 294 | 1059 | 299 11
12 1159 | 311 || 11-58 | 316 | 11-56 | &21 | 11-55 | 326 12
13 11256 | 336 || 1254 | 842 | 1253 | 347 | 1261 { 353 S
14 | 1352 | 362 || 1351 | 368 || 1349 | 374 || 1347 | 380 14
15 | 1449 | 388 § 1447 [ 395 [ 1445 | 401 || 1444 | 407 15
16 11545 | 414 | 1544 | 421 [ 1542 ] 428 | 1540 | 434 16
17 1642 | 440 |f 1640 447 | 16:38 454 | 1636 4-61 17
18 | 1739 | 466 || 17-37 | 473 [ 17-35 | 481 /17832 489 18
19 [1835 | 492 || 18-33 | 500 f 1831 | 508 | 1829 | 516 19
20 11932 518 [ 19-30 | 526 11927 | 534 | 1925 | 543 20
21 12028 | 544 | 2026 | 552 } 2024 | 561 || 2021 { 570 21
22 {2125 | 569 || 21-23 | 579 |l 2120 | 588 | 2117 597 22
23 | 22:22| 595 || 2219 | 605 || 2216 | 6156 | 2214 | 624 23
24 12318 621 || 2315 631 [[2313] 641 | 2310 651 24
25 | 2415 | €47 [ 24121 658 (| 2400 { €68 | 2406 | 679 25
26 | 2511 | 673 (2508 | 684 [ 2506 695 [ 2502 | 706 26
27 | 2608 | 699 |l 2605 | 710 §§ 2602 | 722 || 2599 { 7-33 27
28 | 2705 | 725 || 27-01 | 736 || 2698 | 748 | 2605 | 760 28
29 | 2801 | 751 {2798 | 763 || 2795 | 775 | 2791 | 787 29
30 | 2898 ( 776 | 2804 | T-89 | 2891 | 802 | 2887 | 814 30
31 | 2904 | 802 |j 2001 | 815 |{ 2087 | 828 [ 2984 | 841 31
32 | 3001 | 828 || 30.87 | 842 [ 3084 | 855 | 30:80 | 869 32
83 |[3188| &54 {3184 | 868 | 31'80 | 882 || 3176 | 896 33
34 13284 880 || 3280 | 894 {3276 | 909 | 3272| 923 34
85 [3381| 906 | 3377 | 921 || 3373 | 935 | 3369 | 950 35
36 (3477 | 932 || 3473 | 947 [ 3469 | 962 | 3465 | 977 36
37 | 35741 968 || 3570 | 9W3 | 36°€5 | 989 | 3561 | 10-04 37
38 [3671 | 984 | 3666 | 1000 { 36:€¢2 | 10-16 || 36:67 | 10-31 38
39 | 38767 | 1009 {| 37-63 | 10-26 | 37-58 | 10-42 | 37-54 | 1059 39
40 138864 | 1035 || 3859 | 1062 | 3355 | 1069 || 33:50 | 10:86 40
41 | 3960 | 1061 | 39:56 | 1078 || 39-51 | 10-96 || 39-46 | 1113 41
( 42 | 4057 | 10-87 | 40-52 | 1105 [ 40-47 | 11-22 |l 40-42 | 1140 42
Y 43 14153 | 11113 || 41°49 | 1131 | 41-44 | 1149 | 41-39 | 1167 43
44 | 42:50 | 11-39 || 42+45 | 1167 || 4240 | 1176 | 4235 | 11-94 44
45 {4347 | 11656 | 43-42 | 11-84 | 4336 | 12:03 { 43-31 | 12:21 45
46 | 4443 | 11-91 | 44-38 | 1210 || 4433 | 12:29 [ 4427 | 1249 46
47 | 4540 | 1216 | 45'35 | 12:36 | 4520 | 12:66 || 45-24 | 1276 47
45 1 46:36 1 1242 || 46:31 | 1263 | 46'25 | 12:83 | 46-20 | 13:03 48
49 ) 47:33 | 1268 || 47-27 | 12:89 |l 47-22 | 13-09 | 47-16 | 13:30 49
50 | 48-30 | 1204 || 48-24 | 1315 || 4818 | 13:36 | 4812 | 13:57 50
8 Dep. | Lat. | Dep. | Lat. { Dep. | Tat. | Dep. | Lat. §
3 g 75 Deg. 7434 Deg. 7414 Deg. 741 Deg. &

|
|

v

%

~—



(\/\/\N\/\N\/\/\/\/\/\/\N\/\ - NSNS
- 15 Deg. 1514 Deg. 1514 Deg. 153/ Deg. g\é
£
=4 1=
2 | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. 8 3
51 | 4926 | 1320 || 49-20 | 1341 || 4915 | 13-63 || 40-09 | 13-84 | 51
52 | 5023 | 1346 || 5017 | 13-68 [ 50-11 | 13-90 | 50-05 1411 | 52
53 | 5119 | 1372 { 5113 | 1394 [ 5107 | 1416 | 51-01 | 1439 | 53
54 | 5216 | 1308 [ 5210 | 14-20 | 52:04 | 1443 § 5197 ' 1466 | 51
55 | 5313 | 14-24 || 5306 | 1447 f 5300 | 1470 f 5294 : 1493 | 55
56 {5400 | 1449 || 5403 | 1473 [ 5396 | 14-97 | 53-90 | 1520 | 56
57 16506 | 1475 (| 5409 | 14-99 [ 54:03 | 1523 || 5486 | 1547 | &7
58 | 56:02 | 15-01 || 5596 | 1626 | 5589 | 15:50 | 5582 | 1574 | 58
59 | 5699 | 1527 | 5692 | 15-52 f 56-85 | 15777 |f 5678 [ 1601 | 59
60 | 5796 | 1553 || 57-89 | 1578 [ 57-82 | 16:03 | 5775 | 16:20 | €0
5885 | 1604 | 5678 | 16:30 | 5871 | 1666 | 61
5982 | 16:31 || 5975 | 16:57 | 59-67 | 1683 | 62
6078 | 16:57 || 60-71 | 16:84 | 60:63 | 1710 | €3
61775 | 16:83 || 61-67 | 1710 { 6160 | 17-37 | 64
6271 | 17-10 |f 6264 | 17-37 | 6256 | 17-64¢ | 65
6368 | 17-36 | 63-60 | 17-64 | €352 | 1792 | 66
6464 | 17:62 [ 6456 | 17-90 1 64-48 | 1819 | 67
6561 | 17°89 [ 6553 | 1817 || 6545 | 1546 | €8
6657 | 1815 || 6649 | 16-44 || C6-41 ' 1573 | 69
6754 | 1841 [ 6745 | 1871 1§ 6787 1900 | 70
6850 | 1868 || 68-42 | 1897 | 68:33 | 1927 | 71
6946 | 1894 1 60-38 | 19-24 | 6930 | 1954 | 72
7043 | 1920 | 70-35 | 19-51 [ 70-26 | 1982 | 73
71:39 | 1946 [ 71-31 | 1978 | 7122 | 2009 | 74
7236 | 1073 [ 7227 | 2004 || 7218 | 2036 | 75
7332 | 1999 | 7324 | 2031 || 7315 | 2063 | 76 2
7429 | 2025 [ 74-20 | 2058 | 7411 | 2090 | W7
7525 | 2052 | 75626 | 2084 [ 7607 | 2117 [ 78
7622 | 208 | 7613 | 2111 || 76:03 | 2144 | 7O ¢
7718 | 21-04 || 77-09 | 21-3§ | 77-00 | 2172 | 80
7815 | 21-31 | 78-05 | 2165 | 7796 ) 2199 | &
79-11 | 21-57 | 7902 | 21-91 5892 22 82
8008 | 2183 | 79-9S | 2218 | 79-88 | 2253 | 83
8104 | 22:09 [l 80-04 | 2245 | 8085 | 22:80 | 84
8201 | 22-36 [ 81-01 | 22-72 | 81:81 | 2307 | 85
82:97 | 2262 || 82:87 | 22:98 | 8277 | 2334 | 86
8394 | 2288 8384 | 23-25 [ 8373 | 2362 | 87
8490 | 2315 [ 84-80 | 28-52 | 8470 | 2359 | 88
85-87 | 2341 [ 85776 | 2378 | 85°66 | 2416 | 89
8683 | 2367 || 8673 | 2405 | 8662 | 2443 | 20 )
87-80 | 2394 | 87-69 | 2432 || 8758 | 2470 | 91
8876 | 2420 [ 88:65 | 24-59 || 8855 | 24- 92
8973 | 2446 | 8962 | 2485 | 89-51 | 2524 | 93 (-
9060 | 2472 | 9058 | 2512 [ 90-47 | 2552 | 94
9165 | 2499 {| 91-54 | 25-30 ff 91°43 | 2579 | 85
92:62 | 26:25 || 9251 | 25-65 [| 9240 12606 | 96
9358 | 2551 | 9347 | 2502 [ 9338 20:33 | 9T
94:55 | 25778 || 0444 | 2619 | 94-32 | 2660 | 98 ¢
9551 | 26:04 [ 9540 | 2646 [| 95-28 | 26:87 { 99
96-48 | 26:30 | 96:36 | 2672 { 9625 | 27°14 | 100
Dep. | Lat. | Dep. | Lat. || Dep. | Lat. | &
£
743, Deg. | 7414Deg. 744 Deg. | 3

TRAVERSE TABLE.

~~~A

.



o0
L)

TRAVERSE TABLE

1614 Deg. 1614 Deg. 16%4 Deg.

-
=
I~}
&

0!

Lat. | Dep., fi Lat. | Dep. | Lat. | Dep. | Lat. | Dep.

ORI OT LY =

oy
o

096 | 028 096 | 028 096 | 028 696 | 02¢
192 | 055 192 | 056 192 | 057 1-92 | 0-58

288 | 083 2:88 | 084 285 1 085 267 | 088
385 ] 110 a8 T12 384 | 1'14 383 | 115
4:81 | 138 4:80 { 140 | 479 | 142 | 479 It
577 | 165 576 | 168 576 | 170 576 | 173
673 | 193 672 | 196 671 [ 199 670 | 202
769 | 221 768 | 224 67 | 227 766 | 261
8:65 | 2:48 864 | 252 863 | 256 862 259
961 | 276 960 | 2:80 959 | 284 958 | 288
1057 | 303 |[ 1056 | 808 | 1055 | 812 | 10563 | 31
1154 | 331 | 11:62 | 3-36. 3 11'51 | 341 | 1149 | &
369 (1245 | 3T5

1 |f 1920 | 560 [ 1918 | 568 | 1915 576
i
2019 79 |1 2016 | 588 [| 2014 | 596 | 20-11 05
2115 06 | 21112 | 616 | 2109 | 625 | 21-07 +34
22111 634 | 2208 | €44 {1 22:05 | 6563 | 2202

w@u.,._.
N
I

0% PRBIITSOOD
W

2499 § 17 [ 2496 | 728 || 2493 | 7-38 9
2505 | 744 | 2592 | 766 || 2589 | 767 | 2565 78
2692 | 772 || 2688 | T84 | 2685 | 795 | 2681 07
2788 | 799 |f 2784 | 811 | 2781 | 82& | 27-77 -36
28:84 | 827 | 2880 | 839 || 2876 | 852 || 2873 €5
2080 | 854 [ 2076 | 867 || 2072 | 880 | 2008 -3
3076 | 882 || 3072 | 805 [ 3068 | ©09 | 3064 | 922

910 f 3168 | 923 || 31'64 | 937 | 3160 | 951

38:45 | 11-03 § 38:40 | 11-19 | 38-35 | 1136 || 358:30 | 11'53
39-41 | 11-30 | 39-36 | 11:47 |l 39-31 | 1164 | 89:26 | 11°82

4518 | 1295 || 4512 | 1315 || 4506 | 18-85 || 4501 | 1355

4806 | 13-78 | 4800 | 13-99 | 47-04 | 1420 47'8§ 1441

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

74 Deg. 7834 Deg. 7314 Deg. | 7314 Deg.




TRAVERSE TAB

St

OF THE

IRD \
b '3%./?/,

/:/VV\:\MA,’\/\.
1614 Deg. ViemeRELT
A\ h — 35 g !
Lat. | Dep. || Lat. k‘&a?“ TP & ,?’
1306 | 1427 | 4390 | 1448 [B8E L1170 | 610
2002 | 1455 | 4986 | 1677 | 4970 [ 1400 1 52
50'88 | 1483 | 50-82 { 15°05 [ 50-75 | 1527 | 53 ?
5184 | 1511 | 5178 | 15-3¢ [ 5171 | 1556 | 5¢
52:80 | 15-30 f| 5274 | 1562 [| 52:67 | 1585 | 55
5376 | 1567 [ 53-69 | 15-00 § 5362 | 1614 { 56
5472 | 1595 || 5465 | 1619 [ 5458 | 1643 | 57
5568 | 1623 || 5561 | 16:47 || 5554 | 1672 | 58
56:64 | 16:51 || 56:57 | 1676 || 56:50 | 1700 [ 59
57°60 | 1679 || 5753 | 1704 || 5745 | 1729 | 60
5856 | 1707 || 5849 | 17-32 || 5841 | 1758 | 61
59-52 | 17-35 | 5945 | 17-61 || 59:37 |.17-87 | 62
60-48 | 17°63 || 60~41 | 17-89 || 60-33 | 1816 | 63
6144 | 17°91 [ 61-36 | 1818 | 61-28 | 1844 | 64
3 62:40 | 1819 | 6232 | 18-46 | 62:24 | 1873 | 65
( o 2 63-36 | 1847 || 6328 | 1874 | 6320 | 1902 | 66
- 6432 | 1875 || 6424 | 1903 || 6416 | 1931 | 67
2 6528 | 1903 | 65-20 | 1931 [ 6511 | 1060 | 68
: 66-24 | 1931 | 6616 | 1960 | 6607 | 1989 | 69
} 67-20 | 1959 f 67-12 | 19-88 | 67°03 | 2017 | 7O
6816 | 19-87 | 6808 | 20-17 || 67-99 | 20-46 | T1
- 6012 | 20115 || 6903 | 2045 |f 6895 | 2075 | T2 g
; 7008 | 2043 || 6999 | 2073 | €990 | 21-04 | 73
7 3 7104 | 2071 (| 70:95 | 21-02 |l 7086 | 21:33 | T4
75 172:00 | 2067 fi 72:00 | 2009 || 71-91 | 21-30 || 71-82 | 21-61 | 75
76 | 73:06 | 20-05 || 72-96. | 2127 || 7287 | 2159 || 7278 | 21-90 | 76
77 | 7402 | 2122 17392 | 21-55 || 73-83 | 21-87 | 7373 | 2219 | 7
78 | 74:98 | 21-50 | 74-88 | 21-83 || 7479 | 2215 | 7469 | 2248 | 78 ¢
79 | 7594 | 21-78 fi 7584 | 2211 || 7575 | 2244 || 7565 | 2277 | TS 2
80 | 76:90 | 22:05 || 76-80 | 2239 ! 7671 | 2272 | 7661 | 2306 | 80 ;
81 | 7786 | 22-33 [ 77-76 | 2267 || 77-66 | 2301 | 77°56 | 2334 | 81
82 | 78-82 | 22:60 [ 7872 | 2295 || 78-62 | 2320 || 7852 | 23¢3 | 82 3
{ 83 | 7978 | 2288 || 79-68 | 23-23 || 79-58 | 2357 | 7948 | 23-92 | 83
84 | 8075 | 2315 { 8064 | 2351 | 80-54 | 2386 | 80-44 | 2421 | 3% ¢
g 85 | 8171 | 2343 | 81-60 | 2379 | 81-50 | 2+-14 | 81-39 | 2450 | 85 {
86 | 82:67 | 2370 | 8256 | 21-07 | $2:46 | 2443 [ 8235 | 2478 | 86
) 87 | 8363|2308 || 8352 | 2435 || 8342 | 2471 | 8331 | 2507 | 87
Y 88 | 8450 | 2496 [ 8448 | 2462 | 8438 | 2499 | 8427 | 2536 | 88
§ 89 | 8555 | 2453 | 8544 | 2100 ( 8533 | 2528 | 8522 2565 | 89
90 | 8651 | 2481 I 8640 | 2518 | 86-29 | 25:56 || 8618 | 25-904 | 99
01 | 8747 | 2508 | 87-36 | 2546 || 8725 | 25-85 | 87-14 | 2623 | 901
92 | 8844 | 25:36 | §5-32 | 2574 || 8321 | 2613 | 8810 | 2651 | 92
) 93 18940 | 2563 | 89-28 | 2602 [ 8917 | 26-41 || 8905 | 26:80 | 93
; 94 9036 | 2501 | 90-24 | 26:30 [ 9013 | 2670 |f 9001 | 27-00 | 94
) 95 | 91321 2619 [l 9120 | 26-58 || 91-09 | 26:98 || 90-97 | 27-38 | 95
396 | 9228 | 2646 [ 9216 | 96:86 | 92:05 | 27-27 || 9193 | 2767 | 96
97 | 9321|2674 |1 9312 | 2714 [ 9301 | 2755 || 9288 | 27-95 | 97
98 19120 | 27-01 || 9408 | 27-42 [ 93-96 | 27-83 |l 9384 | 23-24 | 98
99 19516 | 27-20 |l 95-04 | 27-70 || 94-92 | 2812 [ 94-80 | 28-53 | 99
100 | 9613 | 2756 | 96:00 | 27-98 | 9588 | 28-40 | 9576 | 28-82 | 100
1 .
§' Dep. | Lat. || Dep. | Lat. \ Dep. | Lat. | Dep. t Lat. §
4 4
. g 74 Deg. 733£ Deg. 7314 Deg. j 7314 Deg. a




(55
(=]

TRAVERSE TABLE.

T YW D N T AT e e e
g 17 Deg. 1714 Deg. 1714 Deg. 173/ Deg. =4
£ < il
8 | Lat. | Dep. | Lat. | Dep. | Lat. ) Dep. || Lat. | Dep.”| &
ik 096 029 095 030 096 030 095 0-30 1
2 | 191 058 || 101 | 059 | 191| 060 f 190| 061 | 2
3 | 287 | 083 | 287 089 | 286 | 090 | 286| 091 | 3
4 | 383 | 117 | 3821 119 | 381 | 120 | 381 | 12 4
5 | 478 | 146 | 478 | 148 | 477 | 150 | 476| 152 | &
6 | 674 175 || 578 | 178 || 672 | 160 | 571 | 183 | 6
7 | 660 | 205 || 669/| 208 | €68| 210 | 667 | 213 [ 7
8 | 765 | 234 | Tet| 237 | 763 241 | 62| 244 | 8
9 | 861 | 263 | sc0| 2067 | 858 | 271 | 857 | 274 | 9
10 | 956| 202 | 955 | 2907 | o54| 3061 | 952| 305 | 10
11 | 1052 | 322 1051 | 326 | 1049 | 331 [ 1048 [ 335 | 11
12 [ 1148 | 351 I 1146 | 256 | 1144 | 361 [ 1243 | 366 | 12

-
©
=
[
=
=
s e >
=
—
®
-
o

sren

©

&8

-

©

=]

S

=

=

—

<

=)

&

@

-

=)

(%)

<

20 119131 585 I 1910
21 | 2008 | 614 | 2006 | 623 § 2003 | 631 || 2000 | 640 21
. 2 : 652 || 2008 | 662 [} 2006 | 671 22
23 | 2109 | 672 2197 | 682 | 21-94 | 692 || 2191 | 7-C1 23
24 | 2205 702 [ 2202 | 712 || 2289 | T-22 || 2286 | 7-32 24
25 {2391 | 731 || 2388 { 741 | 23:84 | 752 || 2381 | 762 25
26 | 2686 | 760 || 2483 | 771 |1 2480 ] 782 [ 2476 793 26
27 | 2582 | 789 f1 2679 | 801 |f 2575 | 812 || 2571 | 823 27
28 12678 &19 | 2674 | 830 || 26:70 | 842 | 2667 | 854 | 28
29 | 2773 | 848 | 2770 | 860 {2766 | 872 | 2762 | 884 29
30 | 2869 | 877 | 2865 | 800 [ 2861 | 902 f 2857 | 915 30
31 | 2965 | 906 || 2961 | 919 f 2957 | 932 || 2052 | 945 31
82 | 3060 [ 936 [ 3056 | 949 |l 30-52 | 962 | 3048 | 976 32
96 8 ;

7 | 35638 | 10-82 || 35:34 | 1097 | 35

40 | 3325 | 1160 || 38-20 | 11-86 |l 8815 | 12:08 2*18'10 1219

3910 { 12:33 | 3905 | 12:50
4006 | 12:63 || 40-00 | 12:80
41-01 | 12:93 i 4095 | 1311 43
4196 { 13-23 | 41-91 | 13-41 44
4292 | 13:53 | 42.86 | 1372 45
43-87 | 1383 [ 43-81 | 14:02 46

4578 | 1443 | 456°71 | 1463 | 48
46:73 | 1473 || 4667 | 1404 | 49
47°69 | 1504 | 4762 | 1524 | 50

33

34

35

o - o 36

29 | 11113 || 3524 | 11-28 37
g ' 38

39

40

41

42

AN N A AN S NSNS NS NSNS NSNS AL N N NSNS NSNS NSNS NS SIS
¥
3
&; S
-
P
] < 3
)
-
=)
—

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

7214 Deg. | 724 Deg.




TRAVERSE TABLE. 37

R AN
g 17 Deg. 114 Deg. | 174 Deg. | 1734 Deg. | 2

96 | 91-81
36 || 92:64 | 2876 || 9251 | 20-17 || 92-38 | 20-57 97
65 || 9359 | 2906 || 9346 | 2947 || 93-33 | 2088 | 98
99 | 9467 04 || 9455 | 2036 f| 94'42 | 2077 § 94-29 | 30-18 99
100 | 9563 24 | 95750 | 2065 || 95-37 | 3007 || 95°24 | 3049 | 100

g
=
7234 Deg. 7214 Deg. 7214 Deg g

Distance.
-1
«w
g
&




TRAVERSE TABLE.

N A NN N NN NS 2 S A

oA
g 18 Deg 1814 Deg. h 1814 Deg. | 183 Deg. §
B B
3 | Lat. | Dep. | Lat. | Dep. || Lat. | Dep. | Lat. | Dep. 3
1 095 | 031 095 | 031 095 | 032 095 | 032 1
2 190 | 062 190 [ 063 190 | 063 189 | 064 2
3 285 | 093 285 | 094 2841 095 284 | 096 3
4 380 | 124 380 [ 125 379 | 127 379 129 4
5 476 | 155 475 | 157 474 | 1569 473 | 161 5
6 571 | 1:85 570 | 188 569 | 190 568 | 193 6
7 666 | 216 665 | 219 664 | 222 663 | 225 7
8 761 | 247 760 [ 251 759 | 254 7-88 | 257 3
9 856 | 278 855 | 282 f§ 7853 | 286 852 | 289 9
10 9.51 | 309 950 | 313 948 | 317 947 | 321 10
11 | 1046 | 340 | 1045 | 344 | 1043 | 349 | 1042 | 354 11
12 | 1141 ] 371 | 1140 | 376 || 11-38 | 381 || 1136 | 386 12
13 | 12:36 | 402 || 12:35 | 407 || 12-33 | 412 |} 12:31 | 418 138
14 | 1331 | 433 || 1330 | 438 || 1328 | 444 | 1326 | 450 14
15 | 1427 | 464 || 1425 | 470 | 1422 | 476 [ 1420 | 482 15
16 11522 | 494 31520 | 501 || 1517 | 508 |f 1515 | 514 16
17 | 16:17 | 525 1 1614 | 532 || 1612 | 539 || 1610 | 546 17
18 | 17:12 | 556 || 1709 | 564 || 1707 | 5TL ff 1704 | 579 18
19 | 18:07 | 587 || 1804 | 595 | 1802 [ €03 |f 17-99 | 611 19
20 [19:02 | 618 || 1899 | 626 || 1897 | 635 || 18-94 | 643 20
21 [1997 | 649 || 1994 | 658 | 1901 | 666 || 19-89 | 675 21
22 | 20092 | 680 || 2089 | 689 | 2086 | 698 || 20-83 | 707 22
23 21-87 711 || 21-84 7-20 || 2181 7-30 | 2178 7-39 23
24 | 2283 | 742 || 2279 | 752 || 2276 | 762 || 2273 | T71 24
25 | 2378 | 773 || 2374 | 7-83 i 2371 | 793 |[ 2367 | 804 25
26 | 2473 | 803 || 2469.| 814 [l 2466 | 825 | 2462 | 836 26
27 | 2568 | 834 || 26064 | 846 (| 2560 | 857 f| 2557 | 868 27
28 | 2663 | 865 || 2669 | 877 § 2655 | 888 || 26:51 | 9-00 2
29 | 27-58 | 896 || 2754 | 908 || 27°50 | 920 || 2746 | 9-32 29
30 [ 2853 | 927 || 2849 | 939 || 2845 | 952 || 28-41 | 964 30
31 | 2948 958 {| 2044 | 971 [ 29-40 | 984 | 20-35 | 9:96 31
32 | 3043 ] 989 |1 3039 | 1002 | 80-35 | 10-15 | 30-30 | 10-29 32
33 | 31:38 | 10-20 |f 3134 | 10-33 | 31-29 | 1047 | 31-25 | 1061 33
34 | 3234|1051 |l 32:29 | 10-65 || 3224 | 10-79 | 82-20 | 10-93 34
35 | 3329 | 10-82 {| 3324 | 10-96 [ 33-19 | 1111 || 3314 | 11-25 35
36 | 34:24 | 1112 [ 3419 | 11-27 || 3414 | 1142 | 34-09 | 11:57 36
37 {38519 | 1143 || 3514 | 11-59 { 3509 | 1174 | 35:04 | 11-89 37
38 | 3614 | 1174 [ 36:09 | 11-90 [ 36:04 | 12-06 } 35-98 | 12:21 38
89 | 87°09 | 12:05 || 3704 | 12-21 | 3698 | 1237 } 3693 | 12:54 39
40 | 3804 | 1236 || 3799 | 12:53 || 3793 | 12:69 | 37-88 | 12:86 40
41 | 3399 ( 1267 | 38-94 | 1284 [ 38-88 | 1301 | 38-82 | 13:18 41
42 | 3994 | 12:08 |l 39-89 | 13-15 |[ 39-83 | 13:33 | 3977 | 13:50 42
43 14090 | 1329 || 40-84 | 13-47 || 4078 | 1364 || 4072 | 1382 43
44 | 41:85 | 1360 || 4179 | 1378 || 41-73 | 1396 | 41-66 ; 1414 44
45 | 42:80 | 1391 || 4274 | 14-09 || 4267 | 1428 || 4261 | 1445 45
46 4375 | 1421 | 43°69 | 1441 | 43:62 | 14°60 | 43:56 | 1479 46
47 | 4470 | 1452 || 4464 | 1472 || 4457 | 1491 | 44-51 | 15°11 47
48 | 4565 | 14:83 || 45°59 | 1503 || 4552 | 1523 || 4545 | 1543 48
49 | 46:60 | 1514 || 46:54 | 15:35 || 4647 | 1555 || 4640 | 1575 49
50 | 4755 | 1545 || 4748 | 1566 | 47-42 | 1587 | 47-35 | 1607 50
z Dep. | Lat. | Dep. | Lat. || Dep. { Lat. || Dep. ! Lat. $
= a
g 72 Deg. 7134 Deg. 7114 Deg. 7114 Deg. g
NSNS NN

D N W



TRAVERSE TABLE.

21 18 Deg g
Z | €. 18Y4 Deg. 1814 Deg. 1834 Deg. Y
\ gy B
8 | Lat. | Dep. | Lat. | Dep. || Lat. | Dep. j Lat. | Dep 8
51 | 4850 | 1576 | 48-43 | 1597 | 4636 | 1618 || 48-29 | 1639 | 51
52 | 40.45 | 16:07 | 49:38 | 16-28 [ 4931 | 16:50 | 4924 | 1671 | 52
53 | 50-41 | 16:38 { 50-33 | 16:60 | 50-26 | 16:82 | 5019 | 1704 | 53
51 | 51-36 | 1669 | 51-28 | 16-91 [ 5121 | 17-13 [ 5113 | 1736 | 54
55 | 5231 | 17:00 || 5223 | 17-22 | 5216 | 17-45 | 5208 | 1768 | 55
56 | 53-26 | 17-00 || 5318 | 1754 { 5311 | 1777 | 5303 | 1800 | 56
57 | 5421 | 1761 | 5413 | 17-85 | 5405 | 1809 | 5308 | 1832 | 57
58 | 5516 | 17:92 || 55:08 | 18-16 [ 55:00 | 1840 | 5402 | 1864 | 58
59 | 5611 | 1823 | 56:03 | 18-48 | 5595 | 1872 | 557 | 1896 | 59
60 | 5706 | 1854 || 56:08 | 1879 || 56:90 | 1904 § 56:82 | 1929 | 60
61 | 5801 | 18:85 | 5703 | 1910 || 57-85 | 1936 | 57-76 [ 1961 | 61
62 | 5897 | 1916 | 5868 | 19-42 || 5880 | 19-67 | 5571 | 1993 | 62
63 | 5992 | 1947 || 5983 | 1973 | 5074 | 1999 | 50-66 | 2025 | 63
64 | 6087 | 1978 || 6078 | 2004 || 60-69 | 20-31 || 60-60 | 2057 | 64
65 | 61:82 | 2009 | 6173 | 20:36 || 61-64 | 2062 || 6155 | 2089 | €5
66 | 6277 | 2040 | 62:68 | 2067 { 62:59 | 2094 || 62:50 | 2122 | €6
67 | 6372 | 2070 [ 6363 | 2098 [ 6354 | 21:26 | 6344 | 2154 | 67
68 | 64:67 | 2101 | 6458 | 21-30 || 64-40 | 2158 | 64:39 | 21-86 | €8
§ 69 | 6562 | 2132 || 6553 | 21-61 || €543 | 21-89 | 65-34 | 2218 | €9
S 70 | 6657 | 2163 || 6648 | 2192 || 66:38 | 2221 | 66:29 | 2250 | 70
71 | 6753 | 2104 | 6743 | 22:23 [ 6733 | 2253 | 6723 | 2282 | M1
2 72 | 6848 | 2225 || 6838 | 2255 || 6328 | 2285 | 6818 | 2314 | 72
73 | 6943 | 22:56 | 69-33 | 22:86 || 69-23 | 2316 { 6913 | 2347 | 73
T4 | 70-38 | 2287 || 70-28 | 2317 | 70-18 | 2348 | 70-07 | 2379 | 74
| 7133 | 2318 | 7123 | 2349 | 7112 | 2380 |l 7102 | 2411 | 75
76 | 7298 | 2349 || 7218 | 2380 || 7207 | 2412 | 71-97 | 2443 | 78
77 | 7323 | 2379 || 7313 | 2411 | 7302 | 2443 | 7201 | 2475 | 77
78 | 7418 | 2410 [ 7408 | 2443 | 7397 | 2475 | 7386 | 2507 | 78
$ 79 | 7513 | 2441 | 7503 | 2474 [ 7492 | 2507 | 7481 | 2589 | 79
{80 | 7608 | 2472 7598 | 2505 | 75T | 2538 | 7575 | 2672 | 80
0 81 | 7704 | 2503 | 7603 | 2537 | 7es1 | 2570 | 7670 | 2604 | 81
2 82 | 7799 | 2534 || 77-88 | 2568 || 7776 | 26:02 || 77-65 | 26:36 | 82
83 | 7894 | 2565 | 75-83 | 2599 [ 7871 | 26:24 | 78:60 | 2668 | 83
84 | 7989 | 2506 | 3977 | 26:31 || 79-66 | 26:¢5 | 7954 | 2700 | 82
85 | 8084 | 2627 | 8072 | 26-62 [ 80°61 | 26:97 § 80-d9 | 2732 | S5
86 | 8179 | 26:58 | 8167 | 2693 | 81-36 | 2729 | 8144 | 2764 | 86
87 | 8274 | 2688 | 8262 | 2725 | 82:50 | 2761 [ 8238 | 2797 | 87
88 | 8360 | 2719 || 8357 | 2166 [ 8345 | 27-92 | 83:33 | 2620 | 88
89 | 84:64 | 2750 | 8452 | 2787 | 8440 | 28-24 | 84-28 | 2861 | 89
90 | 8560 | 27-81 || 85-47 | 2818 | 85:35 | 2856 | 8522 | 2893 | 90
91 | 8655 | 2812 [ 8642 | 2850 | 86:30 | 2887 | 8617 | 2025 | 01
92 | 8750 | 2843 | 8737 | 2881 | 87-25 | 2019 | 8712 | 2957 | 92
03 | 8845 | 2574 [ 8832 | 2912 | 8819 | 2951 | 88:06 | 2089 | 93
94 8940 | 2005 | 8927 | 2044 | 8914 | 2993 | 8901 [ 3022 | 94
95 {9035 | 2936 | 0022 | 2975 | 90-09 | 30-14 J 8996 | 3054 | 95
96 191:30 | 2067 || 9117 | 3006 [ 91-04 | 30-46 [ 90-91 | 30:86 | 96
7 19225 | 2997 || 9212 | 3038 [ 9199 | 8078 | 9185 | 3118 | 97
98 | 9320 | 3098 | 9307 | 809 [ 9294 | 3110 [ 9280 | 3150 | 98
99 | 0415 | 3059 | 0402 | 3100 [ 9388 | 81-41 || 9375 | 81-82 | 99
100 | 9511 | 3090 [ 9497 | 31-32 | 9483 | 3173 || 9469 | 3214 { 100
% 8 tDep Lat. | Dep. | Lat. | Dep. | Lat. || Dep. | Lat. | ¢
g a
& 2
2 | 72 Deg, 7134 Deg. 7114 Deg. 7114 Deg. g




-
]

TRAVERSE TABLE

1

2| 19Deg g
: ’ E
8 | Lat. | Dep. || Lat. | Dep. || Lat. | Dep. | Lat. | Dep. 8
1 095 | 033 094 | 033 094 | 033 094 [ 034 1
2 189 | 065 189 | 066 189 | 067 188 | 0-68 2
3 2:84 | 098 2:83 | 099 2:83 | 100 282 101 3
4 378 | 130 378 | 132 377 | 134 376 | 135 4
5 473 | 163 472 | 165 471 | 167 471 | 169 5
6 567 | 1956 566 | 108 566 | 200 565 | 203 6
7 662 | 228 661 | 231 660 | 234 659 | 23 7
8 7°56 | 260 755 | 264 754 | 267 753 | 270 8
9 851 | 293 850 | 297 848 | 300 847 | 3:04 9
10 046 | 326 g4 | 330 943 | 334 941 | 3388 10
11 | 1040 | 358 || 10-38 | 863 | 1037 | 367 f 1035 | 372 | 11
12 |11-85 | 391 [ 11-33 | 396 | 1131 | 4-01 {1129 | 406 12
13 | 1229 | 423 | 12:27 | 429 | 1225 | 434 [ 1224 | 439 13
14 1824 | 456 (1322 | 462 | 1320 | 467 [ 1318 | 473 14
15 | 1418 | 488 | 14:16 | 495 | 1414 | 501 f 1412 | 507 15
16 | 1513 | 521 | 1511 | 528 [ 1508 | 534 | 1506 | &41 16
17 [ 1607 | 553 || 1605 | 660 (| 1602 | 567 | 1600 | 574 17
18 | 17-02 | 586 [ 1699 | 593 [ 1697 | 601 | 1694 | 608 18
19 | 17-96 | 619 |l 17-94 | 626 | 1791 | 6:34 | 17-88 | €42 19
20 {1891 | 651 (1888 | 6569 [ 1885 | 668 [ 1882 | 676 20
21 |1986| 684 [[19-83| 692 f§ 1980 | 701 || 1976 | 7T'10 21
22 | 2080 [ 716 || 2077 725 [ 2074 | 734 {2071 | 743 22
23 [ 21-76 | 7-49 [ 2171 | V58 [ 2168 | 7-68 | 2165 | TUT 23
24 | 2269 | 781 || 2266 | T-91 |l 2262 | §01 f 22:59 | 811 24
25 | 2364 814 {2360 | 824 |1 2357 | 835 [ 2363 | 845 25
26 | 2458 | 846 || 2455 | 857 | 2451 | 868 [ 2447 [ 879 26
27 ' 2553 | 879 || 2549 | 890 | 2545 | 901 [ 2541 | 912 2
28 | 2647 | 912 || 2643 | 923 (12639 | 935 | 26:35 | 946 28
29 [ 2742 | 944 [ 2738 ) 956 || 2734 | 968 2720 [ 980 29
80 | 2837 | 977 || 2832 989 | 2528 | 1001 | 2824 | 1014 30
31 | 29-31 | 1009 || 29-27 | 10-22 |l 29-22 | 10-35 | 29-18 | 1048 | 81
5 3026 | 10-42 || 30-21 | 10:55 || 30-16 | 1068 [ 80-12 | 10-81 32
83 | 31-20 { 1074 || 31-15 | 10-88 || 31-11 | 11:02 | 31:06 | 1115 33
( 84 | 3215 | 1107 || 32-10 | 11-21 | 32:05 | 11-35 |l 32:00 | 1149 34
35 | 3309 | 1139 | 33-04 | 11-54 | 3299 | 11-68 | 32-94 | 11'83 35
36 | 3404 | 1172 |1 33-99 | 11-87 [ 3394 | 12:02 | 33:88 | 1217 36
37 | 3498 | 1205 || 3493 | 1220 | 34-88 | 12:35 | 84:82 | 12-50 37
38 | 35903 [ 123 3588 | 12:63 | 35:82 | 12-68 || 3576 | 12-84 38
39 | 3688 | 1270 || 36-82 | 12:86 | 36:76 | 1302 [ 3671 | 13-18 39
40 | 3782 | 1302 || 37-76 | 1319 | 37°71 | 18-85 |l 87°65 | 13-52 40
41 |-8877 | 13-35 || 3871 | 1852 | 38:65 | 13-69 | 3859 | 13-85 | 41
42 | 3971 | 1367 .| 3965 | 1385 | 30-59 | 1402 || 3953 | 14:19 42
43 | 4066 | 14-00 || 4060 | 1418 [ 40°53 | 14:35 || 40-47 | 14'53 43
44 | 41°60 | 1432 ¥ 41-54 | 14:51 | 4148 | 1469 || 41-41 | 1487 44
45 | 4255 | 14:65 || 42:48 | 14-84 | 4242 } 1502 | 42-35 | 1521 45
46 | 4349 | 1498 | 43-43 | 1517 || 43-36 | 1536 || 4329 | 1554 46
47 $4°44 | 1530 | 4437 | 15°50 || 4430 | 1569 [ 41-24 | 1588 47
48 | 4538 | 15°63 || 4532 | 1583 || 4525 | 16:02 || 4518 | 1622 48
49 | 46:33 | 1505 | 46°26 | 16:15 || 46°19 | 16:36 || 46-12 | 16°36 49
50 ¢ 47°28 | 16°28 || 47-20 | 16:48 | 4713 | 16°69 || 47-06 | 16:90 50
2 Dep. | Lat. | Dep. | Lat. || Dep. | Lat. | Dep. | Lat. g
g : |
g 71 Deg. 7034 Dez. 7014 Deg. 7014 Deg. §
N N e e T N A~ o~~~

19Y4 Deg. 1914 Deg. 1934 Deg.



TRAVERSE TABLE.

'
e

S PVPNS NSNS NSNS NSNS NS NSNSNSNNSNSNNS NN NN
g 19 Deg. 19 Deg. | 19)Deg. | 19 Dez. | ¥
» S
B
8 Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. 8
51 | 4822 | 1660 || 48-15 | 1681 | 48:07 | 17-02 | 48-00 | 17-23 51
52 | 4917 | 1693 |} 49-09 | 17-14 | 49°02 | 17-36 || 48-94 | 1757 52
53 | 5011 | 17-26 |f 5004 { 17°47 | 4996 | 17-69 { 49-88 | 17°91 53
54 | 51:06 | 17-58 || 50-98 | 17-80 || 50°90 | 18°03 | 50-82 | 18-25 b4
55 | 52:00 | 17-91 {| 5192 | 1813 | 51:85 | 18:36 | 5176 | 1859 55
56 | 5295 | 18-23 || 5287 | 1846 | 52-79 | 1869 || 5271 | 1892 56
57 | 5389 | 1856 | 53-81 | 1879 | 53-73 | 19°03 || 53656 | 19-26 57
68 5484 | 1888 {§ 5476 | 19-12 | 54:67 | 1936 [| 5459 | 19-60 58
59 | 55779 | 1921 § 5570 | 19-45 | 55°62 | 1969 f| 55°53 | 1994 59
60 | 5673 | 1953 f| 56°65 | 19-78 || 5656 | 2003 || 56-47 | 20-27 60
61 | 57-68 | 19-86 || 57-59 | 20-11 § 57-50 | 2036 || 57-41 | 20-61 61
62 | 5862 | 20119 || 5853 | 20-44 [ 58-44 | 2070 || 58:35 | 20:95 62
63 | 59:57 | 2051 || 59-48 | 20°77 f 59-39 | 2103 | 69-29 | 21-29 63
64 | 60-51 | 2084 |l 60-42 | 21-10 | 60-33 | 2136 [ 60-24 | 21'63 64
65 | 61-46 | 2116 ||'61-37 | 21-43 | 61-27 | 2170 | 61-18 | 21-96 65 <
66 | 6240 | 2149 | 62:31 | 2176 || 6221 | 22:03 || 6212 | 2230 66
67 6335 | 21-81 || 6325 | 2209 || 6316 | 22:37 [| 6306 | 2264 67
68 | 64:30 | 2214 | 64:20 | 22:42 || 6410 | 2270 || 64:00 | 22-08 68
69 | 6524 | 22:46 || 6514 | 22-75 | 65°04 | 2303 || 64-04 | 23-32 69
70 | 66:19 | 2279 |l 66:09 | 23-08 || 6508 | 2337 | 65-88 | 23-65 70
71 | 67-13 | 2312 || 67-03 | 23-41 |l 66°93 | 2370 || 66-82 | 23-99 71
72 | 68:08 | 2344 || 67-97 | 23-74 || 67°87 | 2403 | 67-76 | 24:33 72
73 | 69-02 | 2377 || 6892 | 24:07 |l 68-81 | 2437 || 6871 | 2467 73
74 | 69:97 | 2409 || 69-86 | 2440 [ 69-76 | 2470 | 69°65 | 25-01 T4
75 | 70-91 | 24-42 || 7081 | 2473 || 70-70 | 2504 | 70-59 | 25-34 75
76 | 71-86 | 2474 | 7175 | 25:06 | T1-64 | 2537 || 71-563 | 2568 76
g 72:80 | 2507 | 72:69 | 2539 || 7258 | 25670 | 72-47 | 26:02 i |
Kt 7875 { 2539 | 7364 | 2572 [ 7363 | 2604 ) 7341 | 26:36 78
79 7470 | 2572 || T4-58 | 26:05 [ T447 | 26:37 | 74:35 | 26:70 79
80 | 7561 | 26:05 || 7553 | 26:38 | 7541 | 26770 | 7529 | 27-03 80 )
.
81 | 7659 | 26:37 || 76:47 | 26:70 || 76-35 ‘04 || 76-24 | 27-37 81 g
82 | 7753 | 26:70 || 7742 | 2703 | 7730 | 27-37 || 77-18 | 27-71 82
83 | 7848 | 27-02 || 7836 | 27-36 | 7824 | 27-T1 { 7812 | 2805
84 | 7942 | 27-35 || 7930 | 27°69 | 79:18 | 28:04 || 7906 | 2839
85 | 80-37 | 27°67 || 80-25 | 28:02 | 80-12 | 28-37 | 80-00 | 2872
86 | 81-31 | 2800 || 8119 ( 28-35 || 81-07 | 2871 f 80-94 | 29:06
87 8226 | 28-32 || 82-14 | 28-68 || 82:01 | 29-04 | 81-88 | 29°40
88 | 83-21 | 28-65 | 83-08 | 29-01 || 82:95 | 29-37 || 82-82 | 29-74
89 | 8415 | 28-98 || 84:02 | 29-34 | 83-90 | 2971 || 8376 | 30-07
90 | 8510 | 2950 || 84:97 | 20°67 || 8484 | 3004 || 8471 | 3041
91 | 86-04 | 29-63 || 8591 | 30-00 | 857 3038 || 85°65 | 30°75
92 |86'99 | 2905 | 86:86 | 3033 {| 86:72 | 3071 || 86-59 | 31:09
93 | 87-93 | 30-28 i 8780 | 30°66 || 87-67 | 3104 || 8753 | 3143
94 | 88:88 | 3060 || 88-74 | 3099 | 83-61 | 31-38 | 88:47 } 31-76
95 | 8982 | 8093 | 89-69 | 31-32 | 89-55 | 31T 8941 | 3210
96 | 9077 | 8125 || 90-63 | 31:€5 [ 9049 | 32:05 | 90-35 | 3244
o7 | 91-72 | 81-58 || 91-58 | 31-98 |l 91-44 | 32:38 || 91-29 | 32:78
98 | 92:66 | 3191 || 92:52 | 32-31 | 92:38 | 3271 || 92-24 | 33-12
09 | 9361 | 3223 | 93-46 | 3264 | 9332 | 3305 | 93-18 | 33-45
100 | 9455 | 32:56 | 94-41 97 |f 9426 | 33:38 | 9412 | 3379
g Dep. | Lat. Dep. | Lat. Dep. | Lat. | Dep. | Lat.
a
é 71 Deg. 7034 Deg. 7014 Deg 7014 Deg.




3
o

TRAVERSE TABLE.

%

! g 20 Deg. 204 Deg. | 205Deg. | 20%Deg. | &
®
1=}

& | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. || Lat. | Dep, | 8
1 094 0-34 094 €35 094 0-35 094 035 1
2 | 188 | 068 | 188 | 069 | 187 ] 070 | 187| 071 | 2
3 | 282| 103 || 281 104 | 28| 105 | 2s1| 106 | 3
4 | 376| 187 | 375 | 138 || 375 | 140 | 374 | 142 | 4
5 | 470 | 171 || 469 | 173 | 468 | 175 | 468]| 177 | 5
6 | 56t| 205 | 563| 208 | z62| 210 | ol | 213 [ 6 §
T 658 239 657 2:42 6:56 245 655 248 7
8 | m52| 274 | o1 | 277 | 7a9| 250 [ 748 | 283 | 8 2
9 846 3:08 841 312 843 315 842 319 9
10 | 940 | 342 | 938 | 346 | 937 | 850 | 935 | 354 | 10
11 | 1034 | 376 [1082| 381 [ 1020 | 385 [ 1020 390 | 11
12 | 1128 | 410 | 1126 | 415 | 1124 | 420 [ 1122 | 425 | 12
13 | 12922 | 445 1220 | 450 [ 1218 | 435 | 1216 | 461 | 13
14 | 1316 | 479 [ 1313 | 485 | 1311 | 490 [ 1309 | 496 | 12
15 | 1410 | 513 | 1407 | 519 [ 1405 | 525 [ 1403 | 531 | 15 )
16 | 1504 | 547 [ 1501 | 554 | 1499 | 560 | 1496 | 567 | 16
17 15°97 581 || 15:95 588 | 1592 595 || 15°90 602 17
18 | 1691 | 616 | 1689 | 623 | 1686 | 630 | 1683 | 638 | 18
19 | 1785 | 650 [ 1783 | 658 || 1780 | 665 [ 1777 | 678 | 19
20 | 1879 | 684 [ 1876 | 692 | 1873 | 700 [ 1870 | 709 | 20
21 11973 | 718 1970 | 727 1967 | 785 1964 | T44 | 21
22 | 2067 | 752 [ 2064 | 761 [ 2061 [ 770 [ 2057 | 779 | 22
23 | 2161 | 787 [ 2168 | 796 | 2154 | $05 | 2151 | 815 | 23
24 | 2255 | §21 [ 2252 | 831 || 2248 | §40 | 2244 | 850 | 24
25 | 2349 | 855 [ 2345 | 865 [ 2342 | $76 [ 2338 | &36 | 25
26 | 2443 | $89 [ 2439 | 900 | 2435 | 911 [ 2431 | 921 | 26
21 | 2537 | 923 | 2533 | 985 | 2520 | 946 [ 2525 | 957 | 27
5 28 26-31 958 | 2627 9:€9 || 26-23 981 || 2618 992 28
290 | 2725 | 992 | 2721 | 1004 | 2716 | 1016 | 2712 | 1027 | 29
5 30 | 2819 | 1026 [ 2515 | 1038 [ 2810 | 10-51 | 26:05 | 1063 | 30
319 2013 | 10-60 | 20:08 | 1073 | 20-04 | 10-86 | 28-99 | 10:98 | 81
32 | 3007 | 1094 [ 3002 | 11:08 | 20-97 | 11-21 | 2092 | 11:34 | 32
33 | 8101 | 1129 [ 3096 | 11-42 | 3091 | 1156 | 30-36 | 1169 | 35
34 | 3195 | 1163 | 31-00 | 1177 | 31-85 | 11:91 [ 3179 | 12:05 | 34
35 | 3289 | 1197 | 3284 | 1211 | 8278 | 1226 | 3273 | 1240 | 35
36 | 33:83 | 1231 | 3377 | 1246 | 3372 | 1261 [ 8306 | 1275 | 36
87 | 8477 | 1265 | 3471 | 1281 | 3466 | 1296 | 3460 | 1311 | &7
38 | 8571 | 1300 | 3565 | 1315 | 3559 | 13:31 | 8554 | 1346 | 88
39 | 3665 | 1334 | 3650 | 13:50 | 36:53 | 13-86 | 36:47 f 1382 | 39

2 40 | 3759 | 1368 | 8753 | 13:84 | 87-47 | 1401 | 3741 | 1417 | 40

§ 41 | 3853 | 1402 | 8847 | 1419 | 8840 | 1436 | 3334 | 1453 | 41

; €2 | 3047 | 1436 | 3040 | 1454 | 8934 | 1471 | 3028 | 1488 | 42

43 | 4041 | 1471 | 4034 | 1488 | 4028 | 1506 y 40-21 | 1523 | 43

{ 4% | 4135 | 1505 | 41-28 | 1523 | 4191 | 1541 | 4115 | 1559 | 44

( 4 [4220| 1580 | 4292 | 1558 || 1215 | 1576 | 4208 | 1504 | 45

46 | 4323 | 1573 | 4316 | 1592 || 4309 | 1611 [ 43.02 | 1630 | 46
47 | 4477 | 1607 || 4409 | 16:27 || 4402 | 1646 [ 4305 | 163 | 47
48 4511 | 1642 || 4503 | 1661 | 44-96 | 16:81 || 4489 | 17-01 438
49 | 46:04 | 1676 | 4597 | 16:96 || 4590 | 1716 | 4782 | 17:36 | 49
50 | 46:98 | 17-10 | 4601 | 1731 | 46:83 | 1751 | 4676 | 1771 | 50
g Dep. | Lat. | Dep. | Lat. | Dep. | Lat. || Dep. | Lat. 8
g £
4 § 70 Deg. 693 Deg. 6914 Deg. 09} Dog. | 2
)'V\N\/W\l N NN




TRAVERSE TABLE.

43

g 20 Deg 204 Deg. | 2044Deg. | 23 Deg. | ¥
]
=] =]
8 | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. || Lat. | Dep. | &
51 | 4792 | 1744 | 4785 | 17-65 || 47-77 | 1786 || 47-69 | 1807 | 51
52 | 48:86 | 1779 || 4879 | 1800 || 4871 | 18-21 || 4863 | 1842 | 52
53 | 4980 | 1813 | 4972 | 1834 || 4964 | 18:56 || 49-56 | 1878 | 53
54 | 5074 | 1847 [ 50-66 | 18-69 | 5058 | 18-91 | 5050 | 19013 | 5%
55 | 51-68 { 1881 | 5160 | 19:04 || 51-52 | 1926 | 5143 | 19-49 | &
56 | 5262 | 1915 | 5254 | 1938 | 5245 | 1961 [ 52:37 | 1984 | 56
57 | 53567 1950 [| 53-48 | 1973 § 53:39 | 1996 | 53:30 | 2019 | 57
53 | 5450 | 1984 || 54-42 | 2007 || 54:33 | 2031 [ 5424 | 2055 | 58
59 | 5544 | 2018 || 5535 | 2042 || 5526 | 2066 | 5517 | 2090 | 59
60 | 56:38 | 2052 [ 5629 | 2077 | 56:20 | 21°01 f 5611 | 21-26 | €0
61 | 5732 | 2086 { 5723 | 2111 | 5714 | 21-36 [ 57-04 | 2161 | 61
62 | 5826 | 2121 | 5817 | 21-46 [ 5807 | 2171 | 5798 | 2197 | 62
63 | 5920 | 2155 ¥ 5911 | 2181 | 59-01 | 2206 | 5891 | 2232 | €3
64 | 60-14 | 21-89 I 6004 | 2215 [ 5905 | 2241 || 5985 | 2267 | 64
65 | 61-08 |.22:23 | 6098 | 22:50 [ 60-58 | 2276 [ €078 | 2303 | €5
66 | 62:02 | 2257 || 61-92 | 2284 | 61-82 | 2311 || 61-72 | 2338 | 66
67 | 6296 | 2292 || 6286 | 2319 | 6276 | 2346 || 62:65 | 2374 | 67
68 | 6390 | 2326 | 6380 | 2354 [ 6369 | 2381 || 6359 | 2409 | 68
69 {6484 | 2360 | 6474 | 2388 || 6463 | 2416 || 6452 | 2445 | 69
70 | 6578 | 2394 | 6567 | 2423 | 6557 | 2451 | 6546 | 2480 | 70
71 | 6672 | 2428 | 6661 | 2457 | 66:50 | 2486 | 66:39 | 2515 | 71
72 | 67-66 | 2463 || 67-55 | 2492 || 6744 | 2521 | 67-33 | 2551 | 72
73 | 6860 | 2497 | 6349 | 25-27 || 6838 | 2557 | 63-26 | 2586 | 73
74 | 6954 | 2531 | 69-43 | 2561 | 6931 | 2592 | 69-20 | 2622 | 74
75 | 70-48 | 2565 | 70°36 | 25-96 || 70-25 | 2627 | 70-14 | 2657 | 75
76 | 7142 | 2599 | 71-50 | 26:30 | 7119 | 2662 | 71-07 | 2693 | 76
71 | 72:36 | 2631 | 7224 | 2665 || 7212 | 2597 ! 7201 | 2728 | 77
78 | 7530 | 26:68 | 7318 | 27:00 | 7306 | 27-32 || 7204 | 2763 | 78
79 | 7424 | 2702 | 7412 | 27-34 | 7400 | 2767 | 7388 | 2799 | 79
80 | 7518 | 27-36 || 7506 | 2769 | 7493 [ 28:02 | 74:81 | 2834 | 80
81 | 7612 | 2170 [ 7509 | 2804 [l 7587 | 2887 || 7575 | 2870 | 81
82 | 7705 | 2305 | 7693 | 23-38 | 76:81 | 2872 [ 76:68 | 2005 | 82
83 | 7799 | 2839 | 77-87 | 2878 | 7774 | 2907 || 77-62 | 20-41 | 83
84 | 7893 | 2873 | 7881 | 2907 | 7868 | 2942 | 7855 | 2976 | 84
85 | 7987 | 2907 | 7975 | 2942 [ 7962 | 2077 || 7949 | 3011 |- 85
86 | 80-81 | 2941 | 80-68 | 2977 | 8055 | 3012 | 80-42 | 3047 | 86
87 {8175 | 2076 | 81-62 | 3011 || 81-49 | 30-47 | 81-36 | 3082 | 87
88 | 8260 | 3010 | 82:36 | 30-46 || 8243 | 30-82 | 82:20 | 3118 | 88
89 | 8363 | 30-44 | 8350 | 3080 [ 8336 | 31-17 | 8323 | 3153 | 89
90 | 8457 | 3078 | 8444 | 31115 [ 8430 | 3152 | 8416 | 3189 | 90
91 | 8551 | 3112 | 8588 | 31-50 [ 8524 | 31-87 [ 8510 | 3224 | 91
92 | 8645 | 3147 | 86:31 | 3184 [ 8617 | 3222 | 86:03 | 3250 | 92
93 | 87-39 | 81-81 | 87-25 | 3219 [ 8711 | 8257 | 8697 | 3205 | 93
94 | 8833 | 3215 | 8819 | 32:5¢ | 8805 | 3292 | 8790 | 3330 | 94
95 | 80-27 | 3249 | 8913 | 32:88 | 88-98 | 3327 [ 8384 | 3366 | 95
96 | 90-21 | 3283 | 9007 | 3323 | 8992 [ 33-62 | 8977 | 3r01 | 96
97 | 9115 | 3318 | 91-00 | 3357 | 90-86 | 3397 || 9071 | 3437 | o7
03 | 0209 | 3352 | 9104 | 3392 [ 9179 | 3432 [ 9164 | 3472 | 98
99 | 9303 | 3336 [ 92:88 | 3427 | 9273 | 3467 | 9258 | 3507 | 99
100 | 9397 | 3420 | 9382 | 3161 | 9367 | 3502 || 9351 | 3543 | 100
¢ | Dep. | Lat. | Dep. | Lat. || Dep. | Lat. || Dep. | Lat. 3
=] =
g 70 Deg. 6934 Deg. 6914 Deg. 6914 Deg. g
AN Sl




44 TRAVERSE TABLE.

SOl
g 21 Deg. | 214 Deg. | 2134Deg. | 213{ Deg. §
B B
8 Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep;| &

T | 003 | oze | 093 | 086 | 093| o | 03| 037 | 1
2 | 187| o072 | 16| 072 | 1s6| 073 | 186| 074 | 2
5| 280| 108 | 280| 100 | 279| 110 | 279| 111 | 3
3| 313| 143 a73| 145 | B72| 147 | B72| 148 | 1
5 | 467|179 | 4€6| 181 | 65| 183 | 46t| 185 | 5
6 | 560 | 215 | 550 | 217 | 55| 220 | so7| 222 | 6
7 6°54 251 652 254 651 257 650 259 7
8 | mir| 287 | 76| 290 | 7as| 295 | 743| 295 | 8
o | s40| 323 || 839| 326 | sor| 330 | s36] 33L| 9
10 | 31| 358 | o32| 362 | os0| 367 | 929| 371 | 10

17 | 1687 ¢ 609 [| 1584 | 616 || 1582 | 623 | 1579 | 630 17

13
53
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g 69 Deg. 6834 Deg. 6814 Deg. 6814 Deg.
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TRAVERSE TABLE.

~——
§ 21 Deg. 2114 Deg. 2114 Deg. 213/ Deg. %
B =]
& | Lat. | Dep. | Lat."| Dep. | Lat. | Dep. | Lat. | Dep. | @
51 | 47-61 | 1823 | 47-53 | 1848 || 47-45 | 1869 | 47-37 | 18:90 51
B2 | 4355 | 18°04 || 4646 | 18'85 | 48-38 | 19-06 || 48:30 | 19-27 52 1}
53 | 49°48 { 1899 | 49-40 ( 1921 [ 4931 | 1942 | 49-23 | 1964 53
54 | 5041 | 19-35 || 60°33 | 1957 | 60+24 | 1979 | 50:16 | 20-01 b4
65 [ 51:35 | 1971 || 51-26 | 19-93 | 5117 | 20-16 {| 61-08 | 2038 b5
56 | 52:28_| 2007 | 5219 | 2030 | 52-10 | 20-52 ! 5201 | 2075 | ‘56
57 5321 | 2043 || 5312 | 2066 | 5303 | 20-89 || 5294 | 2112 57
58 54:15 | 20-79 | 54:06 | 21-02 | 53-96 | 21-26 |l 53-87 | 21-49 58
59 | 556°08 | 2114 || 5499 | 21-38 || 5489 | 2162 || 64-80 | 2186 59
60 | 56'01 | 21°50 [ 55°92 | 2175 | 55-83 | 2199 | 65673 | 22:23 60
61 | 56°95 | 2186 | 56'85 | 2211 | 56°76 | 22:36 |f 56°66 | 22-€0 61
62 | 67-88 | 2222 | 57°78 | 2247 | 57°69 | 22:72 || 5769 | 22:97 62
63 | 6882 | 2268 || 5872 | 2283 | 5862 | 23-09 || 6852 | 23:35 63
64 | 5975 | 22904 || 5965 | 23-20 f| 5955 | 23-46 (| 5944 | 2372 64
65 | 60°68 | 23-29 |l 60°58 | 23-56 | €0-48 | 23-82 | 60-37 | 24-09 65
66 | 61-62 | 2365 || 61-51 | 23-92 | 6141 | 24-19 §| 61:30 | 24-46 66 <
67 | 62:5F | 2401 || 6244 | 24:28 | 62:34 | 2456 | 62:23 | 24°83 67
68 | 63-48 | 24:37 | 63-38 | 2465 | €3-27 | 21-92 | 6316 | 25-20 68
69 | 6442 | 2473 || 64:31 | 25°01 || 64:20 | 25'29 || €4:09 | 2557 69
70 | 656°35 | 26009 || 656°2% | 25637 | 65°13 | 25°66 | 65°02 | 25:94 70
i 66-28 | 25°44 || 66°17 | 2573 || 6€°06 | 2202 | 66°95 | 26:31 71
V2 | 67°22 | 2580 || 67-10 | 26:10 | 66-99 | 26°39 || 66:87 | 26°68 72
73 | 6815 | 2616 || 68-04 | 2646 || 67-92 | 2675 |f 6780 ! 27-05 3
T4 | 6908 | 26:62 || 68-97 | 26-82 | 6885 | 27-12 |f 6873 | 2742 4
75 | 7002 | 26:88 || 6990 | 2718 [ 697 749 || 69°66 | 27-79 75
76 | 7095 | 27-24 || 7083 | 27-55 [ 7071 | 27-85 | 70°69 | 2816 76
TT | 71-89 | 2759 || T1-76 | 2791 || 71-64 | 2822 | 7152 | 28-53 77
78 | 72:82 | 27-95 || 7270 | 28:27 [ 72-57 | 28-59 3 72-45l | 28:00 78
79 | 7375 | 2831 || 7363 | 28:63 [ 7350 | 28-95 | 73-38 | 28-27 79
80 | 74:69 | 28:67 | 7456 | 2000 | T443 | 20-32 |f 74:30 | 2064 80
81 | 7562 | 20-03 |l 75649 | 29-36 || 75-36 | 20-69 |l 7523 | 3002 | 81
82 [ 7665 | 2939 || 7642 | 2072 [ 7629 | 30-05 || 76:16 | 30-39 82
83 | 7749 | 2074 || 77-36 | 2008 | 7722 | 3042 7°09 | 3076 83
84 | 7842 | 3010 | 7829 | 3044 | 7816 | 30-79 || 7802 | 31-13 84
85 | 7935 | 3046 || 7922 | 30-81 | 7909 | 31-15 || 7895 | 31°50 85
86 | 80-29 | 30-82 || 80-15 | 3117 | 80-02 | 81:562 || 79-88 | 31-87 86
87 | 81-22 | 3118 | 81:08 | 3153 | 80:95 | 31-89 | 80-81 | 32:24 87
88 | 8216 | 3154 | 82:02 | 3189 | 81-88 | 82:25 || 8174 | 8261 88
89 | 83:09 | 3189 || 82:95 | 32-26 [ 82:81 | 32:62 { 82:66 | 32:98 89
90 | 8402 | 3225 | 8383 | 32:62 || 8374 | 32:99 | 8359 | 33-35 90
91 | 8406 | 3261 || 84-81 | 3298 | 84:67 | 33:35 || 84'52 | 8372 | 01
92 | 85+89 | 32:97 | 8574 | 33:34 | 8560 | 83-72 [ 8545 | 3409 92
93 | 86:82 | 33-33 || 8668 | 3371 | 86-33 | 3408 [ 86:38 ! 3446 93
94 | 87°76 | 33-69 | 87-61 | 34-07 || 87°46 | 34-45 | 87-31 | 34:83 94
95 | 8869 34:04 fi 8854 | 34-43 || 8889 | &4-82 | 8821 | 3520 95
96 | 8962 3440 | 8947 | 3479 | 89-32 | 85:18 | 89-17 | 3557 96
97 | 9056 3476 || 90-40 | 3516 || 90-25 | 3555 | 90:C9 | 35°94 97
98 | 91+49 | 3512 | 91-34 | 35:52 || 91-18 | 3592 | 91-02 | 36:31 98
99 | 92:42 | 3548 | 9227 | 3588 /| 9211 | 3628 | 91:95 | 36:69 99
100 | 93-36 | 3584 || 93-20 | 3624 ( 93:04 | 36:65 | 92:88 | 37°06 | 100
¢ | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. g '
-] g
g 69 Deg. 6834 Deg. 68 14 Deg. 6814 Deg. § z



46 TRAVERSE TABLE.

|

g 22 Deg. 2214 Dog. | 2214 Deg. | 223{ Deg. §
g 8
& | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. || Lat. | Dep. 8
1 093 | 037 093 | 038 092 | 03 092 -39 3

2 185 | 075 1:85 | 076 185 | 077 184 | 077 2

3 278 1 112 278 | 114 277 | 1115 2771 118 3

4 371 | 150 370 | 151 370 | 163 369 | 156 4

5 464 | 187 463 | 189 462 | 191 461 | 193 5

6 556 | 225 555 | 227 504 | 230 553 | 232 6

7 649 | 262 648 | 265 647 | 2:68 646 | 271 7

8 742 | 3:00 740 | 303 739 | 306 738 | 309 8

9 834 | 337 8:33 | 341 831 | 344 830 | 348 9

10 9.27 | 375 926 | 379 924 | 383 9-22 387 10
11 1020 | 412 {1018 | 417 | 1016 | 421 | 1014 | 425 11
12 | 11183 | 450 f| 11-11 | 4-54 || 1109 | 459 | 1107 | 4-64 12
18 § 12:05 | 487 {1 12:03 | 492 | 1201 | 497 § 1199 | 503 13
14 {1298 | 524 § 1296 | 530 || 1293 | 536 | 1291 | 541 14
15 | 1391 | 562 f 1388 | 568 | 1386 | 574 | 1383 | 580 15
16 | 14831 599 [ 1481 | 606 || 1478 | €12 | 1476 | 619 16
17 {1576 | 637 | 1573 | 644 || 1571 | 651 f| 1568 | 657 17
18 1669 | 674 || 16:66 | 682 1663 | 689 [ 16:60 696 18
19 1762 712 ! 1759 | 719 | 1755 | V27 {1752 | 735 19
20 | 1854 | 749 [ 1851 | 757 || 1848 | T°65 ! 1844 | 773 20
21 | 1947 787 1944 | 795 [ 1940 | 804 | 19:37 | 812 21
22 [ 2040 | 824 | 20136 | 833 | 2033 | 842 {§ 2029 | 851 22
23 | 2133 | 862 || 2129 | 871 [ 21-25 | 880 | 21-21 | 8-89 23
24 | 2225 | 899 |l 2221 | 909 | 2217 | 918 #2213 | 928 24
25 | 2318 | 937 || 2314 | 947 | 2310 | 957 {§ 23:05 | 9-67 25
. - 9:95 {| 23-98 | 10°05 26

27 | 2503 | 10°11 [ 2409 | 10-22 [ 2491 | 10-33 || 24-00 | 10-44 a7

49 | 45643 | 18:36 | 4535 | 1855 |l 4627 | 1875 43‘19 1895 49
50 | 46'36 | 18-73 | 4628 | 18-93 [ 46:19 | 1913 { 46:11 | 1934 50

Dep. | Lat. Dep. | Lat. | Dep. | Lat. § Dep. | Lat.

68 Dog. 6734 Deg. 6714 Deg. 6724 Deg.
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TRAVERSE TABLE.

; ? 22 Deg. 2214 Deg. 2214 Deg. 2234 Deg. %
Dens 5
2 2 Lat. | Dep. || Lat. ; Dep. | Lat. | Dep. || Lat. | Dep. §
2 51 | 47°29 | 1910 | 47-20 | 19-31 {| 4712 | 19-52 | 47-03 | 19-72 51
52 | 48:21 | 1948 |f 4813 | 19-€9 | 48:04 { 1990 { 47-95 | 2011 52
53 | 4914 | 19-85 || 49:05 | 20-07 | 48-97 | 20-28 | 48-88 | 20-50 53
54 | 5007 | 2023 | 49-98 | 20-45 {| 49-89 | 20°66 | 49-80 ! 20-88 54
55 | 51:00 | 2060 | 50-90 | 20-83 4 50-81 | 21:05 } 5072 | 21-27 55
56 | 51:92 | 2008 | 51-83 | 21:20 | 51-74 | 2143 | 51-64 | 2166 56
57 | 52:85 | 21:35 | 5276 | 21-58 || 52-66 | 21-81 § 52:57 | 2204 57
58 | 5378 | 2173 | 5368 | 21-96 | 5359 | 22:20 || 5349 | 2243 58
59 | 5470 | 22:10 | 54-61 | 22:34 | 54-51 | 22:58 fi 5441 | 22-82 59
60 | 55°63 | 2248 | 5553 | 2272 || 5543 | 22:96 | 55:33 | 23:20 60
61 | 56°56 | 2285 || 5647 | 2310 { 56:36 | 2334 || 56:25 | 23:59 61
62 | 5749 | 2323 | 57-38 | 23-48 { 57°28 | 2373 || 57-18 | 23+98 62
63 | 5841 | 2360 | 5831 | 23:85 || 5820 | 2L11 | 5810 | 24:36 €3
64 | 5934 | 2397 | 65923 | 2423 || 59-13 | 2449 | 5902 | 24:75 64
65 | 6027 | 2435 | 6016 | 2461 | 6005 | 24-87 || 5994 | 25:14 65
66 | 61°19 | 2472 | 6109 | 24-99 | 6098 | 25:26 | 60°87 | 2552 66
o7 62:12 | 2510 | 6201 | 25-37 § 6190 | 25°64 | 6179 | 2591 67
68 | 6305 | 2547 {| 6294 | 2575 | 62:82 | 2602 { 62:71 | 26°30 68
69 | 6398 | 2585 | 6386 | 26°13 || 6375 | 2641 { 63:63 | 2668 69
70 | 6490 | 2622 | 6479 | 26:51 [ 64:67 | 2679 | 64:55 | 27-07 70
71 | 6583 | 26:60 | 6571 | 26:88 | 6560 | 27-17 } 6548 | 27-46 71
72 | 6676 | 26:97 | 66:64 | 27°26 f| 66-52 | 27°55 | 6640 | 27-84 72
73 | 6768 | 2735 || 67.56 | 27-64 N 67-44 | 27-94 | 67-32 | 2823 73
74 | 68:61 | 27-72 || 6849 28:02 |j 68-37 | 28:32 { 68:24 | 28:62 74
75 | 6954 | 2810 | 6942 | 28-40 § 6929 | 2870 | 69-17 | 2900 75
76 | 7047 | 2847 | 70-34 | 2878 { 7021 | 29-08. § T0-09 | 2939 76
77 | 71-39 | 2884 | 7127 | 2916 §| 7114 | 2947 § 71:01 | 29-78 Vil
78 | 72:32 | 2922 | 7219 | 20-53 | 72:06 | 2985 fi 71-93 | 30-16 78
79 | 7325 | 29-59 || 7312 | 29-91 § 7299 | 30-23 | 72:85 | 30:55 79
80 | T41T | 2997 || T404 | 30-29 | 7391 | 3061 || 73-78 | 3094 80
81 | 7510 | 30-34 || 74:97 | 30-67 §| 74-83 | 3100 || 7470 | 31-32 81
82 | 76°03 | 3072 || 7589 | 3105 || 7576 | 31-38 | 75'62 | 3171 82
83 | 76:96 | 31:09 | 76:82 | 3143 || 76-68 { 31-76 | 7664 | 32:10 83
84 | 77-88 | 31:47 | 7775 | 3181 §| 77-61 | 3215 || 7746 | 82:48 84
85 | 7881 | 31-84 || 78-67 | 32:19 || 7853 | 32:53 | 78:39 | 32:87 85
86 | 7974 | 3222 | 7960 | 3256 f§ 79-45 | 3291 | 79-31 | 33-26 86
87 | 80°66 | 3259 | 8052 | 32:94 { 80-38 | 33:29 || 80-23 | 33:64 87
88 | 81:59 | 32:97 | 81-45 | 33-32 {§ 81:30 | 33-68 || 81:15 | 34:03 88
89 | 82:52 | 33:34 || 82:37 | 3370 || 8223 | 3406 || 82-08 | 34:42 89
90 | 8345 | 3371 | 8330 | 34:08 | 8315 | 3444 | 83:00 | 34:80 90
91 | 8437 | 84-09 | 84:22 | 34-46 || 84-07 | 34:82 | 8392 | 35:19 91
92 | 8530 | 34:46 I 8515 | 3484 § 85:00 | 3521 j| 8484 | 3558 92
93 | 8623 | 34:84 [ 86:08 | 3521 | 8592 | 35:59 | 85°76 | 3596 93
94 | 8716 | 3521 | 87-00 | 3559 || §6:84 | 3597 | 86:69 | 36:35 94
95 | 88:08 | 3569 | 87-93 | 3597 | 87-77 | 36:35 || 87°61 | 36:74 95
96 | 89-01 | 3596 || 8885 | 36'35 || 88:69 | 36:74 | 8863 | 37-12 96
97 | 8994 | 36:34 || 8978 | 36:73 | 89:62 | 37-12 || 8945 | 37-51 97
98 | 9086 | 36:71 | 90-70 | 37-11 | 9054 | 37-50 | 90-38 | 37:90 98
99 | 91-79 | 37-09 | 91-63 | 37-49 { 9146 | 37-89 || 91:30 | 382 99
100 | 92:72 | 37-46 || 92:56 | 37-86 I 92:39 | 38-27 || 9222 | 3867 | 100
g | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. § Dep. | Lat. | ¢
El 1
g 68 Deg. 673 Deg. | 6714 Deg. | 6114 Deg. .g




48 TRAVERSE TABLE.

A~ -
23 Deg. 2314 Deg. | 2314 Deg. | 233 Deg. §
B
8

Lat. , Dep. | Lat. | Dep. | Lat. | Dep. || Lat. | Dep.
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é 50 | 46:03 | 1954 || 4504 | 1974 || 4585 | 1994 || 4577 | 2014 50
é ¢ | Dep. | Lat. § Dep. | Lat. || Dep. | Lat. || Dep. | Lat.
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g 67 Deg. 6634 Deg. 6614 Deg. 6614 Deg. g
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TRAVERSE TABLE.

{2

00UBISI(L %

AN S NN AN S AN
23 Deg. 2314 Deg. 23Y4 Deg. 2334 Deg.
Lat. | Dep. || Lat. | Dep. | Lat. | Dep. || Lat. |} Dep.

4695 | 1993 | 46:86 | 2013 | 4677 | 20-34 4668 20'54 51

Q0URISI(
. on e

5063 | 2149 || 50-53 | 2171 | 5044 | 2193 | 50-84 22:15 55
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00 | 92:05 | 3907 [ 91-88 | 3947 | 91-71 | 39-87 { 91:53 | 40-27 | 100

Distance.
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67 Dog. 603 Deg. | 6614 Deg. 6614 Deg. g




50

TRAVERSE TABLE.

2

§ 24 Deg 24/ Deg. | 214Deg. | 243 Deg. g g
B
8 | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | & (
(
1 | 001 o1 || 001 | o041 | 091| 041 | 091 042 | 1 ?
2 | 183| o081 | 182| o2 182| 083 | 182| 08L ] 2 )
3 | 274 1022 | 274| 123 | 273] 124 { 272 126 | 3 )
4 | 365| 163 | 365| 164 || 364| 166 363 167 | 4
5 | 457 | 203 | 456 | 205 || 455 | 207 | 464| 209 5
6 | 548 | 244 || 547 | 246 | 546| 249 || 545| 251 | 6 g
7 | 630| 285 || €38 287 | 637 | 290 | 636| 293 | 7
8 | 731 325 Il 729| 329 || 728 | 382 | 7T 33% | 8 2
9 | s22| 366 [| 821 | 870 ¢ 819 373 | &17| 377 | 9 (
10 | 94| 407 | 912 411} 910 | 415 | @03 | 419 | 10 ¢
11 | 1005 | 447 [ 1003 | 452 [ 1001 | 456 | 990 | 461 | 11
12 | 1096 | 488 { 1004 493 [ 1002 | 498 {1090 | 502 | 12
13 1188 | 529 | 1185 | 584 J 1183 | 539 [ 1181 | 541 | 13
{ 14 |1279 | 569 [ 1276 | 575 [1274| 581 1271 | 586 | 14
15 {1370 | 610 | 1363 | 616 | 1365 | 622 [ 1362 | ©28 | 15
16 | 1462 | 651 || 1459 | 657 1456 | 664 || 1453 | 670 | 16
17 | 1553 | 692 [ 1550 | €98 || 1547 [ 705 ff 1544 | 712 | 17 2
18 | 1644 | 732 [ 1641 | 730 || 16:38 | 746 | 1685 | 75¢ | 18
19 | 1736 | 773 {1732 | 780 | 1729 | 788 | 1725 | 795 | 19
( 20 |1827| 813 [1824| &21 [[1820 | 829 | 1316 | 837 | 20
21 | 1918 | 854 [ 1915 | 863 [ 1911 | 871 | 1907 | 879 | &1
22 | 2010 | 805 [ 2006| 904 | 2002 | 912 | 1998 | 921 | 22 5
23 | 2101 | 935 [ 2097 | 945 | 2093 | 0-54 { 2089 | 963 | 23
2¢ | 2193 | 976 [ 21-88 | 986 | 2184 | 905 | 21-80 | 1005 | 24
25 | 2284 { 107 | 2279 | 1027 || 2275 | 10-37 | 2270 | 1047 | 25
26 | 2375 | 1058 | 2371 | 10-68 || 2366 | 1078 || 2361 | 10-89 | 26
27 | 2467 | 1008 | 2462 | 1109 || 24-57 | 11-20 || 2452 | 11-30 | 27
98 | 2558 | 11:30 || 2553 | 1150 | 2548 | 11-61 || 2543 | 11-72 | 28
29 | 2649 | 11:80 || 2644 | 11°01 | 2639 | 1203 y 26:34 | 1214 | 29
5 30 | 2741 | 12:20 || 27-35 | 12:32 || 2730 | 1244 | 2724 | 1256 | 30
31 | 2832 | 1261 | 28-26 | 1273 | 28-21 | 12:86 { 2315 | 1298 | 31
32 | 2923 | 1302 | 2918 | 1314 | 2912 | 1327 { 2006 | 1340 | 32
. 33 | 3015|1342 |l 3009 | 1355 | 3003 | 1368 | 29-07 | 1382 | 33
¢ 84 | 3106 | 1383 | 31:00 | 1396 | 5004 | 1410 | 30188 | 1433 | 34
35 | 8197 | 1424 [ 31-01 | 14:38 | 31-85 | 14'51 | 3178 | 1465 | 35
36 | 32:89 | 1464 | 32:82 | 1479 | 3276 | 14'93 | 8269 | 1507 | 36
37 | 3380 | 1505 | 3374 | 1520 | 3367 | 1534 [ 8360 | 1549 | 37
38 | 3471 | 1546 [ 3465 | 1561 [ 8458 | 1576 | 3451 | 1591 | 38
39 | 8563 | 1586 | 8556 | 16:02 || 8549 | 16:17 !l 3542 | 16:33 | 39
40 | 3654 | 1627 | 3647 | 1643 | 36140 | 16:59 || 8633 | 1675 | 40
41 | 3746 | 1668 | 37-38 | 1684 | 3731 | 17-00 || 37-23 | 1716 | 41
é 42 | 3837 | 17:08 | 3320 | 17-25 | 88-22 | 1742 | 3814 | 1758 | 42
43 | 89-28 | 17-49: || 30-21 | 17-66 | 8913 | 1783 || 39-05 | 1800 | 43 ) *
44 | 4020 | 1790 | 40-12 | 18-07 | 4004 | 1825 |l 39-96 | 1842 | 44
45 | 4111 | 1880 | 41-03 | 18:48 |l 4095 | 18:66 || 4087 | 1884 | 45
46 | 4202 | 1871 | 41-94 | 1889 | 4186 | 1908 | 4177 | 1926 | 46
47 | 4294 | 1912 | 42:85 | 19:30 || 4277 | 1949 |l 42:68 | 19-68 | 47
48 | 4385 | 1952 [ 4376 | 1971 | 4368 | 1991 Y 4350 | 2010 | 48
19 | 4476 | 1993 || 4468 | 2013 [ 44-59 | 20:32 || 4450 | 2051 | 49
50 | 4568 | 2034 | 45:50 | 20-54 || 4550 | 2073 | 45-41 | 2093 | 50 )
3
% | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | ¢ §
| =
" o
; % 66 Deg. 653£ Deg. 6514 Deg. €514 Deg. E

e

~e~—




TRAVERSE TADLE.

o
=

B Y T v Vo U 2

N NN NN
;1' § ’ 24 Deg. 2414 Deg. | 244Deg. | 2434 Deg. | &
®
B =
g 8 | Lat. | Dep. | Lat. [ Dep. | Lat. | Dep. || Lat. | Dep. | 8
51 | 4659 | 2074 [ 4680 | 2005 | 46:41 | 21-15 [ 46:32 | 2135 | 51
62 | 4750 | 2115 | 47-41 | 2136 [ 47-32 | 2156 | 47-22 | 2177 | 52
53 | 48-43 | 2156 || 4532 | 2177 | 4823 | 2198 | 4813 | 2219 | 52
54 | 4933 | 21-96 || 40-24 | 2218 | 4914 | 22:39 | 4904 | 2261 | 54
55 | 50-24 | 22:37 [ 50-15 | 2259 [ 50-05 | 22:81 | 49-95 | 2308 | 65
56 | 5116 | 2278 || 51-06 | 2300 | 5006 | 23-22 | 50-86 | 23-4L | 56
¢ 57 |5207 | 2318 | 5197 | 2541 £ 5187 | 2364 | 5176 | 2386 | 57
58 i 5299 | 2359 [ 5288 | 2382 | 5278 | 2405 | 5267 | 2428 | 58
59 | 5390 | 2400 { 5379 | 2423 | 5369 | 2447 | 5358 | 2470 | 59
(60 | 5481 | 2240 | 5471 | 2464 || 5460 | 2488 | 5449 | 2512 | 60
61 | 5573 | 2481 | 5562 | 25:05 | 5551 | 2530 |l 5540 | 2564 | 61
62 | 6661 | 2522 | 5653 | 2546 | 5642 | 2571 [ 56:30 | 2596 | 62
63 | 5755 | 2562 § 5744 | 2588 || 57-33 | 2613 | 57-21 | 26:38 | €3
64 | 5847 | 2603 | 5835 | 2629 || 58-24 | 2654 || 5812 | 2679 | 61
65 | 5933 | 2644 § 5926 | 2670 || 5915 | 26:96 | 5903 | 2121 | €5
66 | 6020 | 2684 | 60-18 | 2711 | 60-06 | 27-37 | 5994 | 2763 | €6
67 | 6121 | 2125 | 61:09 | 27-52 || 6097 | 2778 | €085 | 2805 | €7
68 | 6212 | 27-66 § 62:00 | 27-93 || 61-88 | 28-20 | 61775 | 2847 | 68
60 | 6303 | 28-06 | 6201 | 2834 | 62779 | 2861 | 62:66 | 2889 | €9
3 70 | 6305 | 2847 82 | 2575 | 6370 | 2903 | 6357 | 2931 | 70
T1 | 6486 | 2882 || 6474 | 2916 || 6461 | 2044 || 6448 | 2072 | 71
72 | 6578 | 2028 || 6565 | 2057 || 6552 | 2986 | 6539 | 3014 | 72
73 | 6669 | 2000 [ 66:56 | 2098 | 66-43 | 3027 || 66-29 | 8056 | 73
74 | 67°60 | 30-10 § 67-47 | 3039 { 67-34 | 3069 { 67-20 | 30-98 | 74
{ 75 | 6o | 3051 {65:38 | 3080 | 6825 [ 8110 | 6811 | 8140 | 75
76 | 6943 | 3001 | 6929 | 31-21 | 6916 | 3152 | 69-02 | 3182 | 76
77 | 7034 | 3132 § 7021 | 3163 | 7007 | 3193 | 6993 [ 32-2¢ | 77
78 | 7126 | 3173 | 7112 | 3204 | 70-98 | 32:35 | 7084 | 3266 | 78
79 | 7217 | 3213 | 7208 | 3245 { 71-89 | 3276 |l 7174 | 8307 | 79
80 | 7308 | 8254 | 72:94 | 3286 | 72:80 | 3318 || 7265 | 3349 | 80
81 {7400 | 32:05 || 7385 | 33-27 || 7371 | 3359 || 7356 | 3301 | 81
82 | 7401 | 3335 | 7476 | 33:€8 | 7462 | 3400 || 7447 | 3433 | 82
83 {7502 | 8376 | 75-68 | 3400 | 7553 | 3442 { 7538 | 3475 | 83
84 | 7674 | 3417 | 7659 | 3450 | 76-44 | 3483 {| 76-28 | 3517 | 84
85 | 7765 | 8457 | 7750 | 3491 { 77-35 | 3525 | 77-19 | 3559 | 85
86 | 7856 | 3498 | 78-41 | 3532 | 78:26 | 3566 | 7810 | 36:00 | 86
87 | 7948 | 85-39 § 7992 | 3573 | 7917 | 86108 | 79:01 | 36-42 | 87
88 | 8039 | 3579 ) 80-24 | 3614 |l 80-08 | 36:49 [ 79-92 | 3684 | 88
89 | 8131 | 36-20 |f 81-15 | 3655 | 8u-99 | 36:91 |f 80-82 | 3726 | 89
90 | 8222 | 36:61 | 82:06 | 3696 | 81-90 | 3732 | 8173 | 3768 | 90
91 | 8313 | 37-01 § 8297 | 37-38 || 82:81 | 3774 | 8264 | 3310 | 91
92 | 84:05 | 37-42 | 5388 | 37-79 | 8372 | 8815 | 8355 | 8852 | 92
93 | 8406 | 37-83 || 8479 | 3820 | 8463 | 8857 | 8446 | 3894 | 93
91 | 8587 | 3823 | 8571 | 3561 | 8554 | 3898 || 85-37 | 3935 | o4
95 8679 | 88-64 | 86-62 | 3002 | 8645 | 3940 |f 8627 | 3977 | 95
96 | 8770 | 39:05 | 87-53 | 3943 | 67-36 | 3981 | 8718 | 40-19 | 96
g 97 | 8861 | 30-45 | 8844 | 39:54 | 8827 | 40-23 |l 88-09 | 40-61 | o7
( 98 | 8953 | 2086 | 80-35 | 4025 | 8918 | 40-64 { 89-00 | 4103 | 98
99 90-44 | 40-27 || 90-26 | 4066 [ 90-09 | 4105 | 8991 | 41-45 | 99
100 | 91-35 | 40°67 || 9118 | 41-07 [ 91-00 | 41-47 | 90-81 | 41-87 | 100
¢ | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | ¢
d a
§ 66 Deg. 34 Deg. 6514 Deg. 6514 Deg. g

:



g
no

TRAVERSE TABLE.

A A S

Bt et L T T U L N S NN N N

AT SIS A
g 25 Deg. 2514 Deg. 2514 Deg. 253£ Deg. g
» £
) & | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | 8
\
1| oo1]| 042 || 090f 043 | 090| 043 | ¢90| 043 | 1
2 | 181 085 | 181| 085 || 181| 086 | 180 | 087 | 2
3 | 272| 1271 271 128 || 271| 120 270 130 | 3
4 3:63 1-69 362 171 361 172 3:6) 174 4
5 | 453| 211 || 462 | 213 || 451 | 215 | 450 | 217 | 5
6 | b44| 254 543| 256 | 42| 258 | 540 | 261 | 6
2 7 | 634| 296 | €33 | 299 €32) 301§ 630| 04| 7
( 8 | 725| 88| 724 341 { 722 344 721 | 348 | 8
9 | 816) 380 || 814 | 384 |} 812| 387 | &11| 301 | @
10 | 906} 423 || 904| 427 | 903| 431 | 901 | 43+ | 10
11 | 997 | 465 995| 460 || 993| 47¢ | 901 478 | 11
12 | 1088 | 507 | 1085 | 512 | 1083 | 517 [ 1081 | 521 | 12
S 13 | 1178 | 549 | 1176 | 555 | 11473 | 560 [ 1171 | 565 | 13
§ 14 | 1269 | 592 | 1266 | *507 {1264 [ 603 [ 1261 | 608 | 14
§ 16 1359 | €31 | 1357 | 640 | 1354 | 646 | 1351 | 652 | 15
16 | 1450 | 676 || 1447 | 683 | 1444 | 689 [ 1441 | 695 | 16
> 17 1541 | 718 (1538 | 725 | 1554 | 732 | 1581 | 730 | 17
) 18 16-31 761 || 16:28 768 [ 16:25 775 | 1621 782 18
19 |17-22| 803 1718 | 810 | 17156 | 818 | 1711 | 825 | 19
20 11813 ! §45 [ 1809 | 853 || 1505 | 61 1801 | 569 | 20
0 21 |1903| &7 1590 | 96 [ 1595 | oot l1s01| e12 | ;1
{ 22 |1904| 930 | 1090 | 933 | 1980 | 047 | 1082 | 036 | 22
23 | 2085 | 972 | 2080 | 981 [ 2076 | 990 [ 2072 | 999 | 23
> 24 | 2175 | 1014 | 2171 | 102 || 2166 | 1033 || 21-62 | 1043 | 21
> 25 | 2266 | 1057 | 2261 | 1066 [ 22:56 | 1076 | 2252 | 10-36 | 25
D) 26 2356 | 1009 || 23-52 | 11:09 | 23-47 | 1119 { 2342 | 11-30 26
S 27 | 2447 | 1141 || 2442 | 1152 || 2437 | 1162 | 2482 | 1173 | 27
) 28 25:38 | 11-83 |l 25-32 | 1194 || 2527 | 12:05 || 25-22 | 12:16 28
29 | 2628 | 12:26 || 26-23 | 12:37 | 2617 | 12:48 | 2612 | 12:60 | 29
§ 30 | 2719 | 1268 || 2713 | 1280 [ 2708 | 1292 | 2702 | 1303 | 30
31 | 2810 | 1310 | 28:04 | 1322 | 27-98 | 1335 1 2702 | 1347 | 31
32 | 29:00 | 1852 || 25-94 | 13-65 || 28-88 | 1378 | 2982 | 1350 | 32
33 | 2901 | 1395 [ 20-85 | 14:08 || 2070 { 1421 { 2072 | 1434 | 33
34 | 3081 | 14:37 [ 3075 | 1450 | 3069 | 1464 | S0-62 | 1477 | 34
§ 85 | 8172 | 1470 | 8166 | 1493 | 3150 | 1507 | 8152 | 1521 | 35
{ 36 [3263]1521 || 3256 | 1535 || 3249 | 1550 | 3243 | 1564 | 35
) 57 |3353 | 1564 | 3346 | 1578 | 3340 | 1593 {3333 | 1607 | 87
38 | 3144 | 16:06 [| 3437 | 16-21 | 8430 | 16:36 | 3423 | 1651 | 3S.
39 | 353511648 || 3527 | 16:64 | 3520 | 1679 | 3513 { 1604 | 2
40 | 3625 | 1690 | 8618 | 17-06 |l 3610 | 17-22 | 3¢:03 | 1738 | 40
41 | 3116 | 1733 [ 37-08 | 17:49 || 3701 | 17-¢5 [ 36-93 | 1781 | 41
42 | 3306 | 17-75 || 3799 | 17-92 | 37:01 | 1808 | 37:83 | 1825 | 42
43 | 3397 | 1817 | 38-89 | 18:34 | 38:81 | 18-51 || 3573 [ 1868 | 43
44 | 3988 | 1860 | 8980 | 1877 | 8971 | 18-94 | 3963 | 1912 | 44
45 {4078 | 1902 || 4070 | 1920 || 4062 | 1037 || 4253 | 1955 | 45
46 4169 | 1944 |f 4160 | 19:62 || 4152 | 19-80 | 41-43 | 1998 48
; 47 | 4260 | 1986 || 4251 | 2005 | 4242 | 2023 | 4233 | 2042 | 47
45 14350 | 2020 || 4341 | 2048 | 43:32 | 2066 | 43-23 | 2085 | 48
49 | 4441 | 2071 || 4432 | 2000 || 4423 | 2110 || 4413 | 2129 | 49
50 | 4532 | 21113 || 45-22 | 21-33 | 4513 | 2153 || 4503 | 2172 | 50
@ | Dep. | Lat. | Dep. | Lat. || Dep. | Lat. | Dep. | Lat. g
=] o
8 2
& 65 Dag. 643/ Deg, ,6414 Deg, 641/ Deg. =
NSNS N,

N~
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TRAVERSE TABLE.

3

25 Deg. 214 Deg. 25Y4 Deg. 2634 Deg.

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

53

1 | 4622 | 2155 || 4613 | 2175 || 46:03 | 2196 {| 45-94 | 22-16
2 | 47°13 21 98 || 47-03 22'18 46:93 | 22:39 || 4654 | 22:59
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65 Deg. 6434 Deg. 6414 Deg. = 6414 Deg.
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e e e S e TN S e et

g Distance. | 28853



o
h

TRAVERSE TABLE.

! B | 25De %}, Deg. | 205Dez. | 263 Deg. | E E
= - i ®
B , =
8 | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. 3 5
1| 000 044 | 090 | 044 || 089 | 045 || 089 | 045 | 1
2 | 18 | 088 | 179] 058 | 179 | 089 | 179 | 090 | 2
2| 270 132 260| 183 | 268| 134 f| 268 185 | 8
4 | 360 175 | 59| 147 | 868 | 198 || 357 | 180 | 4
5 | 449 219 || 448 | 221 | 447 | 223 | 446 22 5
6 | 30| 263 | 538)| 265 | 537 | 268 | 536 270 | 6 (
7 | 620 307 | e28| 310 | €26] 312 | 625 315 | 7
8 | 719 351 || 717 | 354 | 76| 357 | 714 360 | 8
9 | 809 305 | 807 | 308 | 805| 402 | 804 405 9
10 | 899 | 438 | 897 | 442 | 895 | 446 | 893 | 450 | 10
11 | 989 482 | 987 | 487 | 984| 491 | 982 495 | 11
12 | 10791 526 [ 1076 | 531 [ 1074 | 535 [ 1072 | 540 | 12
13 | 1168 | 570 [ 1166 | 575 [ 1163 | 580 | 1161 | 565 | 13
14 | 1258 ) 614 {1256 | 619 [ 1253 | 625 | 1250 | 630 | 14
15 | 1348 ] 658 {1345 | 663 [ 1342 | 669 | 1339 | €75 | 15
16 | 1438 | 701 [[1435 | 708 [ 1432 714 [ 1429 | 720 | 16
17 1528 745 1525 | 762 [ 1521 | 759 [ 1518 | 765 | 17
18 | 16181 789 [ 1614 | 7-96 | 1611 | 803 | 1607 | 810 | 18
19 | 1708 ] 883 [ 17-04 | 840 [ 17-00 | &48 | 1697 | 855 | 19
20 | 1708 | 877 | 17-94 | 885 | 1790 | 892 | 17-86 | 900 | 20
21 | 1887 ] 921 {1883 | 920 1875 | 937 [1875| 945 | @&
22 1977 964 1| 1973 978 | 1969 982 |l 1965 $:90 22
23 | 2067 | 1008 | 20-63 | 10-17 || 20-58 | 1026 || 20-54 | 1085 | 23
24 | 2157 | 1052 | 21-52 | 10-61 | 21-48 | 1071 | 21-43 | 10-80 | 24
25 | 2247 | 1006 | 2242 | 1106 | 22:37 | 1115 | 22:32 | 1125 | 25
26 | 2337 | 1140 |l 23:32 | 1150 | 23-27 | 1160 | 23-22 | 1150 | 26
o1 | 2427 | 1184 || 2422 | 1194 | 2416 | 1205 || 2411 | 1215 | 27
28 | 25717 | 12:27 || 2511 | 1238 || 25:06 | 1249 | 25:00 | 1260 | 28
29 | 26:06 | 1271 |l 2601 | 12:83 | 2595 | 1204 | 25:90 | 1305 | 20
30 | 2696 | 1315 | 2691 | 1327 || 26:85 | 13:39 { 2679 | 13:50, [ 30
31 | 2786 | 13:59 || 27-80 | 1371 | 27-74 | 1388 |l 27-68'| 1395 | 31"
32 | 2876 | 1403 | 2870 | 1415 2864 | 1428 | 2858 | 1440 | 32
33 | 2066 | 14-47 | 2960 | 1460 || 2063 | 1472 || 20-47 | 1485 | 33
34 | 3056 | 1490 | 30-49 | 1504 || 3043 | 1517 | 8036 | 1530 | 34
35 | 3146 | 1584 | 31-30 | 1548 || 31-32 | 1562 | 3126 | 1575 | 35
36 | 3236 | 1578 || 8220 | 1592 || 3222 | 1€-06 | 5215 | 1620 | 36 ¢

0 37 | 332611622 | 3318 | 16:36 | 3311 | 1651 | 33-04 | 1665 | 37 <
38 | 3415 | 16:66 || 3408 | 16:81 1 3401 | 1696 [ 3393 | 17-10 | 38 ¢
39 | 3505 | 1710 | 3498 | 17°25 [ 8400 | 1740 | 3483 | 1765 | 39
40 | 3595 | 1753 [ 35-87 | 1769 {| 350 | 17:85 { 3572 { 1800 | 40
41 | 3685 | 1797 [ 3677 | 18413 | 36:69 | 1829 | 36:61 | 1845, | .41
42 | 3775 | 1841 |f 87-67 | 1858 | 37-50 | 1874 [ 3751 | 1800 | 42

2 43 | 3365 | 1585 | 3857 | 1902 || 38-48 | 1019 | 3840 {'19:35 | 43
44 | 3955 | 1920 | 3946 | 10-46 | 30-38 | 19:63 || 3929 | 1980 | 44
45 | 4045 | 1973 | 4036 | 1900 || 40-27 | 2008 || 4018 | 2025 | 45
46 | 4134 | 2017 | 4126 | 2035 | 41-17 | 2053 || 4108 | 2070 | 46
47 | 4224 | 2060 || 4215 | 2079 § 4206 | 20-97 | 41-97 | 2115 | 47
48 | 4314 | 2104 | 4305 | 21-23 Il 42:06 | 21-42 | 42:86 | 2160 | 48
49 | 4404 | 21-48 || 4395 | 2167 | 4385 | 21-86 [ 4376 | 22:05 | 49
50 | 4404 | 21°02 | 4484 | 2211 | 4475 | 2231 | 4465 | 22:50 | 50
$ Dep. | Lat. || Dep Lat. || Dep. | Lat. || Dep, Lat. g
=] =1
% 64 Dog. 6334 Deg. 6314 Deg. 6314 Deg. g

\\/W\/\N\/VW NN
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TRAVERSE TaBLE.

-

2614 Deg. 2614 Deg. 2634 Deg.

00uUBS|Q S
B
(=3
g
&
“6ouwysy

Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. l Dep.
81 | 4584 | 2036 | 4574 | 2256 || 45:64 | 2276 4554 | 2296 | 51
L 643 | 2341 | 52

53 | 47°64 | 23:23 47'53 2344 || 4743 23‘65 47-33 | 2386 53
54 | 48:58 | 2367 | 4843 | 23-88 |/ 48:33 | 24:09 fl 4822 | 24-31 54
66 | 4943 | 2411 | 4933 | 243 4922 | 24:54- | 4911 | 2476 55
56 | 50:33 | 2455 || 5022 | 2477 || 60-12 | 2499 | 5001 | 25-21 56
57 |,61°23 | 2499 f 5112 | 25-21 | 51°01 | 2543 | 50-00 | 2566 57
58 | 56213 | 25443 |f 52:02 | 2565 || 51-91 | 25:88 | 5179 | 26:11 58
59 | 5303 | 25:86 || 52:92 | 26:09 | 5280 | 26-33 [ 5269 | 26:6€ 59
60 | 53-93 | 26:30 | 53:81 | 26:64 | 53-70 | 2677 || 6358 | 27-01 €0

61 | 5483 | 2674 || 54°T1 | 26°98 | 54:50 | 27-22 | 5447 | 2746 | €1
82 | 5573 | 27-18 | 5561 | 27°42 | 5549 | 27°66 f| 55:36 | 27-91 | 62
63 | 56°62 | 27+62 | 56:50 | 2786 | 56:38 | 28-11 | 56:20 | 2836 | 63
64 | 57-52 | 2806 | 57-40 | 2881 || 57-28 | 28:56 || 67-15 | 2881 | 64
65 | 5842 | 2849 | 58-30 | 2875 |l 5817 | 2900 |l 58-04 | 29:26 | 65
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TRAVERSE TABLE.

NS NSNS NN NSNS g
é 2| 21 Deg 214 Deg. | Z4Deg. | %% Deg. | §
J g‘ ¥ =

B =

g 8 Lat. | Dep. || Lat. | Dep. | Lat. | Dep. {| Lat. | Dep. 8

1 | 089 045 || 089 | 46 | 089 | 046 || 088 | 047 | 1
2 | 178 ooL || 178 | 092 || 177 | 0902 | 177| 093 | 2
3 | 267 | 136 | 267 | 137 | 266| 180 | 2¢5| 140 | 3
{ 4| 36| 182 | 356 183 | 355 | 185 | 354| 186 | 4
5 | 445 227 || 445| 220 || 444 | 231 | 442| 233 | 5

( -6 | 55| 272 | 533 | 275 | 532 277 | 581 | 279 | 6

v o7 | 624| 318 | 622| 321 | 21| 323 | 619| 326 | 7
8 | 713| 363 || 11| 366 | 710 | 369 | 708 | 372 [ 8

9 | 802 400 || 800 | 412 | 798| 416 | 796 | 419 [ 9

10 | 891 | 454 || 889 | 458 | 887 | 462 | 885 | 466 | 10

11 | 980 499 | 978 | 504 | 976 | 508 | 973 | 512 | 11

12 [ 1069 | 545 [ 1067 | 549 [ 1064 | 554 || 1062 | 559 | 12

13 | 1168 | 590 | 1156 | 595 [ 1153 | €00 [ 1150 | 605 | 13

14 | 1247 | 636 [ 1245 | €41 | 1242 | 646 | 1239 | €52 | 14

15 | 1337 | 681 || 1334 | 687 [ 1381 | 693 {1327 | 698 | 15

16 | 1426 | 7-26 | 1422 | 783 | 1419 | 739 | 1416 | 745 | 16

17 | 1515 | 772 | 1511 | 778 [ 1508 | 785 || 1504 [ 792 | 17

18 | 1604 | 817 || 1600 | 824 [ 1597 | 831 || 1593 | 838 | 18

19 | 1693 | 863 || 1689 | 870 [ 1685 | 877 |l 1681 | 885 | 19

20 | 1782 | 908 {1778 | 916 || 1774 | 923 [ 1770 | 931 | 20

0 o1 |87 | 53 | 1867 | 962 [ 1863 | 970 [ 1858 | 978 | a1
22 | 1960 | 909 | 1956 | 1007 | 19:51 | 10-16 || 1947 | 1024 | 22

23 | 2049 | 1044 | 2045 | 10-33 | 20-40 | 10-62 || 2035 | 1071 | 23

24 | 21-38 | 1000 | 21-34 | 1009 [ 21-20 | 11-c8 || 21-24 | 1117 | 24

25 | 2228 | 11:85 || 2223 | 1145 [ 2218 | 11-54 || 2212 | 1164 | 25

( 26 | 2317 | 1180 | 2311 | 1190 | 23-06 | 12:01 | 2301 | 1211 | 26
27 | 2406 | 12:26 || 2400 | 12:36 | 23-95 | 12:47 | 2389 | 12:57 | 27

28 | 2495 | 12771 | 2489 | 1282 | 24-84 | 12:03 || 2478 | 1304 | 28

29 | 2584 | 1317 | 2578 | 1328 | 2572 | 1330 || 2566 | 1350 | 29

30 | 2673 | 1362 || 26:67 | 13774 | 26-61 | 13-85 | 2655 | 1397 | 30

31 | 2162 | 14:07 || 2756 | 14-19 | 27-50 | 1431 || 2743 | 1443 | 31

32 | 2851 | 1453 | 2845 | 14'65 | 28-38 | 1478 [ 28:32 | 1400 | 32

33 | 2940 | 1498 || 2934 | 1511 | 2027 | 1524 | 2920 | 1537 | 33

34 | 3029 | 1544 || 3023 | 1557 [ 30-16 | 1570 | 3009 | 1583 | 34

35 | 31:19 | 1589 || 31-12 | 1603 ! 31-05 | 1616 | 3007 | 16:30 | 35

36 | 3208 | 16:3¢ || 3220 | 1648 | 31-93 | 1662 | 31-86 | 1676 | 36

37 | 3297 | 16:80 || 3289 | 1604 [ 32:82 | 17-08 || 3274 | 17-23 | 37

2 38 | 3386 | 1725 || 8378 | 17-40 | 3371 | 17-55 {| 3363 | 1769 | 38
39 | 3475 | 1771 || 3467 | 17-86 | 34'69 | 18-01 || 3451 | 1816 | 39

40 | 3564 | 1816 || 3556 | 1831 || 3548 | 18-47 | 8540 | 18.62 | 40

41 | 8653 | 1861 | 3645 | 1877 || 36:37 | 18-93 || 3628 | 1909 | 41

42 | 3742 | 1907 | 37-34 | 1923 | 37-25 | 19-30 | 37-17 | 1956 | 42

) 43 |3%31 | 1052 || 3823 | 1069 | 3814 | 19-86 | 3805 | 2002 | 43
44 | 3020 | 19-98 || 3912 | 2015 | 3903 | 20-32 [ 3394 | 2049 | 4

45 | 4010 | 2043 || 4001 | 2060 | 3992 | 2078 | 3982 | 2005 | 45

46 | 40-09 | 20-88 || 4089 | 21-06 | 40-80 | 21-24 |l 4071 | 2142 | 46

47 | 41-88 | 21-34 || 4178 | 21-52 | 41-69 | 2170 || 41.59 | 21-88 | 47

48 | 4277 | 2179 || 4267 | 2108 | 4258 | 2216 | 4248 | 2235 | 48

© 49 | 4366 | 2225 | 4356 | 2244 | 4346 | 2263 || 4336 | 2282 | 49
50 | 4455 | 2270 | 4445 | 2289 | 44:35 | 23:09 || 4425 | 2328 | 50

¢ | Dep. | Lat. || Dep. | TLat. | Dep. | Lat. | Dep. | Lat 8
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TRAVERSE TABLE.

S

AN NN S A

(‘ -\ NNy
g g ‘ 27 Deg. 2114 Deg. | 2734 Deg. | 2134 Deg. g}
B 2
2 @ | Lat. | Dep. || Lat: | Dep. | Lat. | Dep. | Lat. [3Dep. | 8
51 | 4544 | 2315 || 4534 | 23-35 || 4524 | 23-55 | 4513 | 2375 51
52 | 4633 | 2361 | 46-23 | 23-81 || 46:12 | 2401 | 46:02 | 24:21 52
53 | 4722 | 2406 || 47-12 | 2427 || 47-01 | 24:47 | 46:90 | 24-68 53
54 4811 | 24:52 [ 4801 | 2473 | 47-90 | 24:93 || 47-79 | 25:14 54
55 | 4901 | 2497 || 48'90 | 2518 | 48-79 | 2540 || 4867 | 25'61 56
¢ 56 | 4990 | 2542 | 497§ | 25°64 || 4967 | 2586 || 49-56 | 26°07 56
57 50°79 | 25-88 |l 50°67 | 2610 || 50-56 | 26°32 || 5044 | 26:54 7
( 58 5168 | 26:33 || 5156 | 26-56 || 5145 | 2678 § 51-33 | 27:01 58
89 52:57 | 2679 {1 5245 | 2701 || 52:33 | 27-24 || 52-21 | 27-47 59
60 | 5346 | 27-24 f| 5334 | 2i-47 | 5322 | 2770 || 53-10 | 27-94 60
61 | 54:35 | 2769 |f 54-23 | 27-93 || 5411 | 2817 || 53-08 | 2840 61
(62 | 6524 | 2815 | 5512 | 28:39 || 54-99 [ 28:63 || 5487 | 2887 62
63 | 56113 | 2860 |f 56-01 | 28'85 || 55-88 | 29-09 |i 5575 | 2933 63
64 | 57°02 | 2906 || 56:90 | 29-30 {| 5677 | 29-55 | 56-64 | 29-S0 64
65 | 57-92 | 29-51 || 5779 | 29:76 || 57-66 | 3001 | 57-52 | 30-26 65
66 | 5881 | 2996 | 5S-68 | 3022 || 58-54 | 3048 || 5841 | 30-73 €6
67 5970 | 3042 || 5956 | 30-68 || 59-43 | 30-94 I 5929 | 31-20 67
68 6059 | 3087 || 60-45 | 3114 || 60-32 | 31'40 | 60-18 | 3166 €8
69 61-48 | 31-33 | 6134 | 31-59 || 61-20 | 31-86 || 6106 | 3213 69
70 62:37 | 31-78- || €2:23 | 32:05 | 62:09 | 32:32 || 6195 | 32:59 70
71 6326 | 3223 || 63-12 | 32:51 || 62:98 | 32:78 | 62:83 | 33-06 71
72 6415 | 32:69 || 6401 | 32:97 || €63:86 | 3325 | 6372 | 33'52
73 | 6504 | 3314 | 6400 | 33-42 || 64:75 | 3371 || 64:60 | 33-99
74 | 6593 | 3360 |l 65°79 | 33-88 | 6564 [ 3417 || 65°49 | 34-46
75 6683 | 3405 || 66°68 | 34:34 || 66:53 | 34:63 | 66:37 | 3492
76 | 6772 | 3450 || 67°57 | 3480 || 6741 | 3509 | 6726 | 35-39
7 6861 | 3496 | 6845 | 35:26 | 68-30 | 3555 || 68-14 | 35:85
78 69°50 | 3541 ) 69-34 | 3571 || 6919 | 36:02 || 69-03 | 36-32
79 7039 | 3587 | 7023 | 36717 | 70-07 | 36:48 || 69-91 | 36:78
80 | 7128 | 3632 || 71112 | 36:63 || 7096 | 36'94 || 70-80 | 3725
81 | 7217 | 3677 | 7201 | 37-09 || 7185 | 37-40 || 7168 | 3771
82 | 73:06 | 37-23 | 7290 | 37-55 | 7273 | 37-86 || 7257 | 38-18
83 | 7395 | 37-68 || 7379 | 3800 | 7362 | 38-33 || 73-45 | 38:65
84 | 7484 | 3814 | 7468 | 3546 | 7451 | 3879 | 7434 | 39:11
85 | 7574 | 88:59 | 7557 | 38-92 || 7540 | 39:25 { 7522 | 39-58
86 7663 | 3904 || 76-46 | 39-38 || 76:28 | 3971 | 7€-11 | 40-04
87 | 7152 | 3950 || T7-34 | 39-83 [ T7-17 | 40-17 |l 7699 | 40-51
88 7841 | 39:95 | 78:23 | 40-29 | 78:06 | 4063 || 77-88 | 40-97
89 17930 | 4041 | 7912 | 40°75 || 7894 | 41-10 | 7876 | 41-44
90 §0-19 | 4086 | 80°01 | 41-21 || 79-83 | 41:56 |l 79:65 | 41-91
91 81-08 | 41-31 | 80-90 | 41-67 | 8072 | 4202 || 80-63 | 42:37
92 | 81497 | 4177 | 8179 | 42-12 | 81-60 | 42:43 || 8142 | 42-84
93 | 8286 | 4222 | 8268 | 42:58 | 8249 | 4294 |l 82:30 | 43:30
94 8375 | 4268 |l 8357 | 43-04 || 8338 | 43-40 | 8319 | 43-77
95 84:65 | 4313 || 84'46 | 4350 || 84-27 | 43-87 || 84-07 | 44-23
96 8554 | 43-58 | 85:35 | 43-96 [ 85:15 | 44-33 || 84-96 | 44-T0
7 8643 | 44-04 | 86°23 | 44-41 || 86°04 | 4479 || 85°84 | 4516
98 ST-32 | 44:49 | 87-12 | 4487 || 86°93 | 45°25 |l 8673 | 4563
99 8821 | 44:95 | 8801 | 4533 | 87-81 | 45°71 | 87-61 | 46:10
100 | 89:10 | 4540 | 8890 | 45779 || 88-70 | 46-17 | 88-50 | 46°56
¢ | Dep. | Lat. § Dep. | Lat. || Dep. | Lat. | Dep. | Lat.
S :
g“ é 63 Deg. 6234 Deg. 6214 Deg. 6214 Deg.
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TRAVERSE TABLE.

B e e

N NN AN AN AN NANAAA

Lo e N e e
§ 28 Deg. 281/ Deg. | 2534 Dez. | 2534 Deg. | &
Y
B B
% | Lat. | Dep. || Lat. | Dep. | Lat. | Dep. | Lat. | Dep. 2
1 088 | 047 0-88 | 047 088 | 048 088 | 048 1
2 177 | 094 176 | 095 176 | 095 175 | 096 2
3 265 | 141 2:64 | 142 264 | 143 263 | 144 8
4 3563 | 188 352 | 189 362 | 191 3561 | 192 4
5 441 | 235 440 | 237 4:39 | 239 438 | 240 5
6 530 | 282 529 | 284 | 527 | 286 526 | 289 6
7 618 | 3-29 617 | 331 615 | 33+ 614 | 337 7
8 706 | 376 705 | 379 703 | 382 701 | 385 8
9 795 | 423 793 | 426 791 | 420 789 | 433 9
10 8.83 | 469 88l | 473 87 477 877 | 481 10
11 971 | 518 969 | 521 967 | 525 || 964 | 520 11
12 [ 1060 | 563 1} 1057 | 568 [ 1055 | 573 || 1052 | 577 12
13 | 1148 | 610 ) 1145 | 615 {| 1142 [ 620 | 1140 | 625 43,
14 [ 1236 657 [[12:33 | 663 [ 12:30 | 668 || 12:27 | 673 14
15 | 1324 ] 704 || 1321 | 7-10 {| 1318 | 7-16 || 1315 | T-21 15
16 | 1413 | 7-51 | 1409 | 7'57 || 1406 7'63 || 1403 | 7-70 16
17 {1501 | 7-98 | 1498 | 805 [ 1494 | 811 } 1490 | 818 17
18 | 1589 | 845 | 1586 | 852 [ 1582 | 8459 | 1578 | 866 18
19- | 16:78 | 892 | 1674 | 899 [ 1670 | 9:07 {1 1666 { 914 19
20 | 1766 | 939 [ 1762 | 947 | 1768 | 954 [ 1753 | 962 20
21 | 18564 | 986 | 1850 | 994 | 1846 | 1002 || 18-41 | 10-10 21
22 | 1942|1033 | 19-33 | 10-41 || 19:33 | 10°50 | 19-29 | 10-58 22
23 {20-31 | 1080 i 20-26 | 10-89 | 20-21 | 10-97 {| 20-16 | 11-06 23
24 | 21-19 | 11-27 | 2114 | 11-36 | 21-09 | 1145 | 21-04 | 11-54 24
25 | 22:07 | 1174 | 2202 | 11-83 | 2197 { 11-93 { 21-92 | 12-02 2%
26 | 2296 | 12:21 | 2290 | 12:31 | 2285 | 12-41 § 2279 | 12-51 26
27 | 2384} 12:68 { 2378 | 12.718 [ 2373 | 12-88 | 23-67 | 12:99 27
28 | 2472 | 1315 || 2466 | 13-25 | 2461 | 18-36 | 24-55 | 13-47 28
29 | 2561 | 1361 | 2555 | 1373 [ 2549 | 13-84 | 2543 | 1395 29
80 | 2649 | 14-08 |f 2643 | 14:20 | 2636 | 14-31 | 26-30 | 1443 30
81 | 27-37 | 14:55 | 27-31 | 14-67 | 27-24 | 1479 || 27-18 | 14-01 31
82 | 2825 | 1502 | 2819 | 1515 | 2812 | 1627 | 2806 | 15-39 32
83 | 2014 | 1549 [ 29:07 | 1562 || 2900 | 15675 | 28:93 | 15°87 33
34 | 30002 | 1596 [ 2995 | 16:09 |l 20-88 | 16:22 | 29-81 | 16:35 34
85 | 3090 | 1643 [ 30-83 | 16:57 |l 30°76 | 16:70 | 30-69 | 16:83 35
36 | 3179 | 1690 f| 3171 | 17-04 - 31'64 | 17"18 | 31:56 | 17-32 36
37 | 3267 | 17-37 [ 3259 | 17-51 || 82:52 | 17-65 | 32-44 | 17-80 37
38 {8355 | 17°84 [ 3347 | 17-99 | 33:39 | 18-13 | 33-32 | 18-28 38
39 | 3443 | 18-31 | 34:35 | 1846 | 3427 | 1861 |l 3419 | 1876 39
40 85382 (1878 | 3524 | 18-93 || 85°15 | 1909 | 8507 | 1924 40
41 13620 | 1925 | 3612 | 19-41 | 3603 | 19:56 ! 35:95 | 19-72 41
42 | 37°08 | 1972 | 3700 | 19-88 | 36-91 | 20-04 | 36-82 | 20-20 42 )
43 | 37°97 | 20119 |l 37-88 | 20-35 || 3779 | 20°52 | 37-70 | 20-68 43 )
44 | 38:85 | 20166 | 3876 | 2083 | 3867 | 2099 { 38-58 | 21:16 4
45 | 3973 | 21113 | 3964 | 21-30 || 3955 | 2147 || 39-45 | 21°64 45
46 | 40°62 | 2160 | 4052 | 2177 | 4043 | 2195 || 40-33 | 2218 46
47 | 4150 | 22-07 | 41°40 | 2225 | 41°30 | 2243 | 41:21 | 2261 47
48 | 42:38 | 22:53 || 42:28 | 2272 | 4218 | 2200 | 42:08 | 2309 48
49 | 43:26 | 23:00 | 4316 | 2319 | 4306 | 23-38 {| 42:96 | 2357 49
50 | 4415 | 2347 | 4404 | 2367 || 4394 | 2386 || 4384 | 2405 60
E Dep. | Lat. Dep. | Lat. {| Dep. | Lat. | Dep. | Lat. s
d
g 62 Deg. 613/ Deg. 6114 Deg. 6114 Deg. ;3
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TRAVERSE TABLE.

]

2814 Deg. 2814 Deg. 2834 Deg.

Lat. p Dep. | Lat. | Dep. § Lat. | Dep.

4493 | 2414 || 4482 | 2434 | 4471 | 2453 51
4581 | 24:61 || 45770 | 24.81 |f 45°59 | 25°01 52
4660 | 25°09 || 46'58 | 25°29 | 46:47 | 2549 53
4757 | 26°56 f| 4746 | 25°T7 || 47-34 | 2597 54
4845 | 26°03 | 4833 | 26'24 || 48°22 | 26:45 55
4933 | 26'51 | 4921 | 26:72 | 49°10 | 26:94 56
5021 | 2698 { 50°09 | 27-20 | 49-97 | 27°42 brg

58

59

60

*20UB)S|I

R N N N N N

51:09 | 27-45 | 50-97 | 27-68 || 50-85 | 27°90
5197 | 27°93 || 51-85 | 28-15 | 51773 | 28:38
52:85 | 2840 | 52-73 | 28:63 || 52:60 | 23:86

B
B
BERES
L8
L
&
RS
£
N

§3:68 | 4407 || 83-49 | 45-33 | 83-29 | 4569 98
84-57 | 4544 |l 84-57 | 4581 | 84-17 | 46:17 96
8545 | 4591 || 8525 | 46-28 | 85:04 | 46:66 7
86-33 | 46:39 || 86:12 | 4676 || 85:92 | 47-14 98
87-21 | 46:86 f| 87-00 | 47-24 |l 86:80 | 47-62 99
88.09 | 47-33 || 87-88 | 4772 || 87:67 | 4310 | 100

Dep. | Lat. || Dep. | Lat. | Dep. | Lat.
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TRAVERSE TABLE.

~.
§ 29 Deg. 201/ Deg. | 2914Deg. | 2034 Deg E';
B 8
2 | Lat. | Dep. || Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | &
3 087 | 048 087 | 049 087 0-49 087 | 05 1
2 175 097 174 098 174 0-98 174 099 2
3 2:62 | 145 262 | 147 2:61 | 148 260 | 149 3
4 350 | 194 349 | 195 348 | 197 347 1-¢8 4
A 4-37 | 242 436 | 244 435 | 246 4:34 | 248 5
6 625 2:91 523 293 522 295 521 2:98 6
( T 612 | 339 611 | 342 609 345 608 | 347 f
€ 7:00 388 698 391 696 394 695 397 8
9 7-87 4:36 785 | 440 783 | 443 T-81 | 447 9
10 875 | 485 872 | 489 870 | 492 868 | 496 10
be g bl 962 | 533 960 | 537 957 | 542 955 | 546 11
) 12 | 1050 | 582 || 1047 586 || 1044 | 591 || 10042 | 595 12
2 13 11-37 630 | 11-3: 635 [ 11-31 640 § 11-29 645 13
14 | 1224 | 679 (1221 | 684 [ 1218 | 689 || 1215 €95 14
15 (1312 | 727 {11309 | 7-33 | 13:06 | 7-39 | 13-:02 | 744 15
16 | 1399 | 776 | 1396 | 7-82 | 1393 | 7-88 | 13-89 79t 16
17 ] 1487 824 [l 1483 | 831 || 1480 | 837 [| 1476 | 844 17
18 {1574 | 873 | 1570 | 8980 | 1567 886 || 1563 893 18
10 | 1662 | 921 || 1658 | 928 | 1654 | 936 || 16:50 943 19
20 | 1749 | 970 || 1745 | 977 || 1741} 985 || 1736 | 992 20
21 | 1837 | 1018 || 18-32 | 1026 || 18:28 | 10-3% || 18-23 | 10-42 21
22 {1924 | 1067 | 1919 | 1075 |f 19-15 | 1083 || 1910 | 10-02 22
23 | 2012 | 1115 || 20-07 | 11-24 [t 20°02 | 11:33 || 19-97 | 1141 23
24 20-09 | 11-64 |l 20-94 | 11-73 || 2089 | 11-82 || 20-84 | 11-91 24
25 | 21-87 | 12112 | 21-81 | 1222 || 21-76 | 1231 | 2170 | 12:41 25
26 2274 1 1260 | 22-68 | 12-70 [ 22-63 | 1280 || 22-57 | 12:90 26
27 2361|1309 | 2356 | 1319 || 2340 | 13-30 || 23 1240 T <
28 | 2449 | 1357 | 2443 | 1368 | 2437 | 13-79 | 24:31 | 13-89 28
29 | 2536 | 1406 || 25°30 | 14-17 |l 25-24 | 14-28 |l 25:18 | 14:39 29 ;
S0 | 2624 | 1454 || 2617 | 14:66 | 26°11 | 1477 || 26:05 | 14-89 3 )
81 | 27-11 | 1503 | 27-05 | 1515 | 26:98 | 15:27 || 26:91 | 1538 31 g
32 | 27-99 | 1551 | 27-92 | 1564 || 27-85 | 157 2778 | 15°88 32
33 | 28:86 | 16:00 |l 2879 | 16-12 | 2872 | 16:25 || 28:65 | 16:38 33 <
34 | 2974 | 1648 || 29:66 | 16:61 || 29-59 | 1674 || 29:52 | 16:87 3 (
85 [ 3061 | 1697 || 30-54 | 17°10 || 3046 | 17-23 | 30-39 | 17-37 35 (
36 | 3149 | 1745 || 31-41 | 17-59 | 31-33 | 17°73 | 31:26 | 17-36 36
87 | 32:36 | 1794 | 32:28 | 18-08 |f 32-20 | 18-22 | 3212 | 18:36 37
38 | 33-24 | 1842 | 33:15 | 18:57 || 33-07 | 1871 |l 32:99 | 18:86 38
39 | 3411|1891 | 3403 | 19:06 | 3394 | 19-20 || 33:86 | 19-35 39
40 | 34'98 | 1939 || 34:90 | 19-54 || 3481 | 19-70 || 34-73 | 19-85 40
41 | 3586 | 19-88 || 3577 | 2003 | 3568 | 20119 || 3560 | 20-34 41
42 36:73 | 20136 || 3664 | 2052 || 36:55 | 20°68 || 3646 | 20°84 2
43 | 37°61 | 2085 || 37-52 | 21-01 || 3743 | 2117 || 37-33 | 21'34 3
44 | 3848 | 2133 || 38:39 | 2150 |i 3830 | 21°67 || 38-20 | 21'83 44
45 | 39:36 | 21'82 || 39-26 | 21-09 || 39-17 | 2216 || 39-07 | 22:33 45
46 | 4023 | 2230 || 40-13 | 2248 |l 40-04 | 22:65 || 3994 | 22:83 46
47 4111 | 2279 || 41-01 | 22:97 || 40-01 | 23-14 | 40-81 | 23-32 47
48 | 41°08 | 2327 | 41-88 | 2845 || 41-78 | 23-63 |l 41-67 | 23-82 48
49 | 42:86 | 2376 | 4275 | 23-04 | 4265 | 2413 || 42:54 | 2431 49
¢ 50 | 4373 | 2424 || 43:62 | 24-43 || 4352 | 2462 4341 | 2481 50
8 Dep. | Lat. | Dep. | Lat. Dep. | Lat. | Dep. | Lat. B
g |
g 61 Deg. 6034 Deg. €014 Deg. g z

6014 Deg. p E
~ e~




TRAVERSE TABLE. 61

£ | 20 Deg. 201{ Deg. | 2014 Deg. | 293{ Deg.

3 Lat. | Dep. || Lat. | Dep. | Lat. | Dep. | Lat. | Dep.

1 | 44:61 | 2473 || 4450 | 24:02 |f 4430 | 25-11 || 44-28 | 2531
2 | 4548 | 2521 || 4537 | 25°41 || 4626 | 2561 | 45°15 | 25-80
46:35 | 25769 |f 46-24 | 2590 | 46:13 | 26'10 | 4601 26'30
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TRAVERSE TABLE.

g2 30 Deg. 3014 Deg. 3014 Deg. 3034 Deg. g
g ) g
B
& | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | &
1 | 087 050 | 086| 050 || 086 | 051 | 086 | 051 1
2 | 143| 100 /| 173| 101 || 172| 102 | 72| 102 2
3 | 260} 150 f 259 | 151 || 258 ) 152 || 258 | 153 38
4 | 346] 200 || 346 | 202 || 345 | 203 || 344 | 205 4
5 | 433| 250 | 432 ] 252 |.431] 254 || 430 | 256 5
6 | 520| 800 || 518 | 302 | 517 | 305 || 516 | 307 6
7 | 606) 350 | 605| 353 | 603 355 | 602| 358 7
S | 693]| 400 | 601 | 403 | 680 406 | 688 | 409 8
9 | 79| 450 [ 77| 453 | 775 457 || 773 | 460 9
10 | 866| 500 | & 504 | 862| 508 | 859 | 511 | 10 ¢
11 | 953] 550 | 950-| 554 [ 948 | 558 | 945 | 562 | 11 (
12 11089 |' 6:00 [ 1037 [ €05 [ 1034 | 609 [ 1031'| €14 | 12 (
13 | 1126 | 650 (1193 | 655 (1120 | €00 | 11-17 [ €65 [ 13
14 1212 | 700 {1209 | 705 || 1206 711 {1203 | 716 | 14
15 | 12909 | 750 1296 | 756 [ 1292 | 761 [ 1289 | 767 | 15
16 |1386| 800 [ 1382 | 806 [ 1379 | 812 [[1375| 818 | 16
17 | 1472 | 850 || 1469 | 856 [ 1465 | 8€3 || 1461 | 869 | 17
18 | 1559 | 900 | 1555 § 907 [ 15651 | 914 { 1547 | 920 | 18
19 | 1645 | 950 | 1641 | 957 [ 1637 | 964 || 1633 | 971 | 19
20 | 17-32 | 10¢ 17-28 | 1008 | 17-23 | 1015 | 17-19 | 1023 | 20
21 | 1819|1050 | 18-14 | 1058 [ 18-09 | 10-66 |l 18:05 | 1074 | 21
22 | 19:05 | 11:00 | 39-00 | 1108 [ 1896 | 11-17 | 1801 | 11-25 | 22 ¢
23 11992 | 1150 | 1967 | 11-59 | 19-82 | 11-67 || 19-77 | 11-76 | 23
24 | 2078 | 12:00 | 2073 | 1209 | 2068 | 1218 || 2063 | 1227 | 24
25 | 21:65 | 12:50 || 21-€0 | 12:59 [ 21-54 | 12:69 | 21-49 { 1278 | 25
26 | 2252 | 1300 | 2246 | 1310 | 2240 | 1320 || 22:34 | 1320 | 26
27 | 23-38 | 13-50 | 23-32 | 1360 | 23-26 | 13-70 | 26-20 { 1380 | 27
28 | 2425 | 1400 |l 2419 | 1411 | 2413 { 1421 || 2406 | 14-32 | 28
29 | 2511 | 1450 [ 25605 | 1461 || 24-99 | 1472 || 2402 | 1483 | 29
30 | 25-98 | 1500 | 2592 | 1511 | 2585 | 15-23 || 2578 | 1534 | 30
31 | 26:85 | 1550 | 2678 | 1562 | 2671 | 1573 [ 26'64 | 1585 | 31
32 | 2771 | 1600 | 2764 | 1612 | 27-57 | 1624 || 2750 | 16:36 | 32
33 | 28-58 | 1650 | 2851 | 1662 || 2843 | 1675 ['28:36 | 16:87 | 33
31 | 2044 | 17-00 § 2037 | 17-13 || 2930 | 17-26 || 2922 { 1738 | 84
35 | 8021 | 17-50 f 3023 | 17-63 || 30-16 | 17-76 [ 30-08 | 17-90 | 35
36 | 3118 | 18-00 | 31-10 | 1814 | 31-02 | 18-27 [ 30-94 [ 18-41 | 36
37 | 3204 | 1850 | 3196 | 1864 | 31:88 | 1878 [ 31-80 | 18-02 | 37
38 | 3291|1900 | 3283 | 1914 || 3274 { 19-29 || 32:66 | 1943 | 38
20 | 8377 | 1950 | 3369 | 1965 || 33-60 | 1979 | 8352 | 19-04 | 39
40 | 3464 | 2000 | 3455 | 2015 [ 34-47 | 2030 [ 34-38 | 2045 | 40
41 | 35'51 | 2050 | 3542 | 2065 || 35-33 | 2081 || 35°24 | 2006 | 41
42 | 36:37 | 2100 | 3628 | 21-16 || 3619 | 21-32 || 3610 | 21-47 | 42
43 | 87-24 | 2150 | 37-14 | 21-66 | 37-05 | 2182 [ 36:05 | 2199 | 43
41 | 8811 | 22:00 | 8801 | 2217 | 37-91 | 22:33 [ 37:81 | 22:50 | 44
45 | 3897 | 2250 || 3887 | 2267 | 8877 | 2284 || 38-67 | 2501 | 45 )
46 | 39-84 | 23-00 |l 8974 | 2317 | 30-63 | 23-35 | 3053 | 2352 | 46
AT | 4070 | 23-50 || 4060 | 2368 [ 40'50 | 23-85 || 40-39 | 2403 | 47
48 | 4157 | 2400 || 41-46 | 2418 | 41-36 | 2436 || 41-25 | 2454 | 48
49 | 4244 | 2450 | 42:33 | 2468 | 4222 | 2487 | 4211 | 2505 | 49
50 | 43-30 | 25700 | 4319 | 2519 [4,3'08 2538 || 42:97 | 25°56 | 50
¢ | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. || Dep. | Lat. 3
a
o
. 8
:E 60 Deg. 5934 Deg. 5914 Deg, 591/ Deg. g
~




3014 Deg.

Y. &
~ = T
Lat. | Dep. | Lat. | Dep. | Lat. o kg, | Dbp
51 | 4417 | 2550 | 4106 | 25°69 | 4394 | 2588 | 4383 | 26:08
52 | 4503 | 2600 | 4402 | 2620 || 4180 | 2630 [ 4169 | 26:50
53 | 4590 | 2650 | 4578 | 2670 | 4567 | 2690 [ 4555 | 2710
51 | 4677 | 2700 | 4665 | 2720 || 4653 | 2741 | 4641 | 27-61
55 | 4763 | 2150 | 4751 | 2171 | 47-30 | 27701 | 4727 | 2812
56 | 4850 | 2500 | 4537 | 2821 | 4825 | 2842 [ 4813 | 2863
7 | 4936 | 2550 | 4024 | 2572 | 4911 | 28-03 || 4899 | 2014
58 | 5023 | 2000 [ 5010 | 2022 [ do-o7 | 29-44 || 4985 | 2065
50 | 5110 | 2050 | 5097 | 2072 [ 5084 | 2994 || 5070 | 3017
60 | 51-96 | 3000 || 51-83 | 3023 | 5170 | 3045 | 5156 | 30-68
61 | 5293 | 3050 | 5260 | 3073 | 5256 | 30-96 | 5242 | 3119 | 61
62 | 5369 | 3100 | 5356 | 3123 [ 5342 | 31-47 | 5328 | 3170 | 62
63 {5456 | 3150 { 5342 | 3174 [ 5098 | 3197 | 5414 | 3221 | €3
64 | 5543 | 3200 || 5529 | 3224 | 5514 | 32:48 | 5500 | 3272 | et
65 | 56:29 | 3250 | 5615 | 82775 | 56:01 | 3299 | 5586 | 3323 | 65
66 | 5716 | 3300 || 57-01 | 3325 | 5687 | 3350 || 5672 | 3375 | €6
67 | 5802 | 8350 || 5788 | 3375 | 5773 | 3401 | 5758 | 3426 | 67
68 | 5889 | 3400 | 5874 | 3126 | 5850 | 3451 5844 | 3477 | €8
60 | 5976 | 3450 | 5960 | 3476 | 5945 | 3502 || 5930 | 3528 | 69
70 | 6062 | 3500 { 60-47 | 3526 | 60:31 | 3553 | 6016 | 3579 | 70
71 | 61.49 | 3550 | 61-33 | 3577 | 61-18 | 3604 | 6102 | 3630 | 71
72 | 6235 | 36:00 | 62:20 | 3627 | 6204 | 35:54 | 61-88 | 3681 | 72
73 | 6322 | 3650 | 6306 | 3678 | 62:90 | 37-05 | 6274 | 3732 | 73
7¢ | 6409 | 3700 || 63-92 | 3728 | 6376 | 3756 || 6360 | 3784 | 72
75 | 6495 | 3750 || 6479 | 3778 | 6162 | 3507 | 6146 | 3835 | T
76 | 682 | 3800 || €565 | 38-29 | 6548 | 3557 || 6531 | 3886 | 76
77 | 6668 | 3550 || 6652 | 3879 | 6635 | 3908 | 6617 | 3937 | 77
78 | 6755 | 3900 || 67-38 | 39-29 [ 67-21 | 3959 | 67:03 | 3088 | 78
79 | 6512 | 3950 | 68-24 | 3980 [ 6807 | 40-10 | 6789 | 4030 | 79
80 | 69-28 | 4000 | 6011 | 4030 [ 6803 | 40-60 | 6575 | 4090 | 80
81 | 7015 | 4050 | 6997 | 4081 [ 6979 | 41-11 | 6961 | 4141 | 81
82 | 7101 | 4100 | 7083 | 4181 [ 7065 | 41-62 | 70-47 | 4103 | 82
83 | 7188 | 4150 [ 7170 | 4181 [ 7152 | 4213 | 71-33 | 4241 | 83
84 | 7275 | 4200 | 7256 | 4232 | 7238 | 4263 f 7219 | 4205 | 84
85 | 7561 | 4250 | 7343 | 4282 | 7324 | 4314 | 7305 | 4346 | 85
86 | 7448 | 4300 | 7429 | 4332 [ 7410 | 4365 | 7391 | 4397 | 86
87 | 7581 | 4350 | 7515 | 4383 | 7406 | 4416 | 7477 | 4448 | &7
88 | 7621 | 4200 || 7602 | 4433 | 7582 | 4466 || 7563 | 4109 | 88
89 | 7708 | 4450 | 7688 | 4484 | 7668 | 4517 | 7649 | 4551 | 89
90 | 7704 | 4500 | 77-75 | 4584 | 7765 | 4568 | 77-35 | 4602 | 90
91 | 7881 | 4550 | 7861 | 4584 | 7841 | 4610 | 7821 | 4653 | 91
92 | 7967 | 4600 | 7947 | 4635 | 7927 | 4669 | 79-07 | 4704 | 92
93 | 80-54 | 46:50 | 80-34 | 4685 | 8013 | 47-20 | 79-92 | 4755 | 93
91 | 8141 | 4700 | 81-20 | 47-35 | 5000 | 4771 | 80-78 | 4806 | 94
95 | 8227 | 4750 | 8206 | 4786 | 8185 | 4822 | 81-64 | 4857 | 95
96 | 8314 | 4800 | 8293 | 48:36 | 8272 | 4872 | 82:50 | 4908 | 96
97 | 8400 | 4850 | 8379 | 4887 | 83:58 | 4928 | 8336 | 40-60 | 97
98 | 8487 | 49:00 | 8466 | 4937 | 8444 | 4974 | 8422 | 50-11 | 98
99 | 8574 | 4950 | 8552 | 4987 | 8530 | 50-25 || &5:08 | 5062 | 99
100 | 86:60 | 5000 [ 86:38 | 50-38 || 5616 | 5075 [ 8594 | 5113 | 100
3 Dep. | Lat Dep. | Lat. | Dep. | Lat. | Dep. | Lat. g
s
.g 60 Deg. 503, Deg: | 5014 Deg. | 5914 Deg. g
wris




R

TRAVERSE TABLE.

-,

NS
g | s1De B1}{ Deg. | 31)4Deg. | 513{Deg. | ¥
o ®
2 ]
8 Lat. | Dep. || Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | &
1| 08| 051 | 08| 052 | 08 | 052 | 085! 053 [ 1
2 | 171 103 | 171] 104 | 171| 1ot | 170| 105 | 2
3 | 257 | 155 | 256 136 | 256 | 157 | 255 158 | 2
4 | 343| 206 | a42| 208 | 41| 200 | 340( 210 | 2 )
5 | 420 258 | 427 | 259 | 426 | 261 | 425| 263 [ 5 §
6 | 514| 309 | 513| 311 | 512| 313 | 510 316 | 6
7 | 600| 361 ff 508| 863 | 597 | 366 | 595 568 | 7
8 | 686| 412 | 684 415 | 682 418 | 680 | 421 | 8
9 | 771 | 464 | 769 467 | 707 | 470 | 65| 474 | 9
10 | 57| 515 | 855 | 519 | 853 | 522 | &350 52 | 10
11 | 943 567 | 049 571 || 933| 575 | 935 579 | 11
12 | 1029 | 618 [ 1026 | 623 [[1023 | 627 (1020 | 631 | 12
13 | 1114 | 670 [ 1111 | 674 [ 1108 | 679 | 1105 | 684 | 13
14 | 1200 | 721 | 1107 | 726 [ 1194 | 731 | 1190 | 787 | 14
15 | 1288 | 773 [ 1282 | 778 [ 1279 | 784 |[1276 | 789 | 15
16 | 1371 | s24 | 1368 | 830 [ 1364 | 835 [[1361| 842 | 16
17 | 1457 | 876 | 1453 | §82 || 1449 | 888 [ 1446 | 895 | 17
18 | 1543 | 927 | 1589 | 934 1655 | 940 | 1581 | 947 | 18 §
19 1629 | 979 [ 1524 | 986 [ 1620 | 993 | 1616 | 1000 | 19
20 | 1714 | 1030 [ 17:10 | 10-38 | 17-05 | 10-45 | 17-01 | 1052 | 20
21 | 1800 | 1082 | 1795 | 108) | 1791 | 1007 || 1786 | 11:05 | 21
22 | 1886 | 1133 || 1881 | 1141 || 1876 | 1149 | 1871 | 1158 | 22
23 | 1971 | 1185 || 1966 | 1193 | 19-61 | 1292 | 1956 | 1210 | 23
21 | 20057 | 12:36 [ 2052 | 1245 | 2046 | 1254 || 20-41 | 1263 | 24
25 | 21-43 | 12:88 || 2137 | 1207 || 21-32 | 13-06 || 2126 [ 1316 | 25
26 | 22:2) | 1337 | 2223 | 1349 | 2217 | 1858 | 2211 | 1368 | 26
27 | 2314 | 1391 || 2308 | 1401 | 2302 | 1411 || 2295 | 1421 | 27
28 | 2400 | 1442 | 2394 | 1455 | 2367 | 1463 || 2381 | 1473 | 28
29 | 2486 | 1494 || 2479 | 1504 || 2473 | 1515 || 2166 | 1526 | 29
30 | 2571 | 1545 | 2565 | 1556 || 2558 | 1667 || 2651 | 1579 | 30
31 | 2657 | 1507 || 2660 | 16:08 | 2643 | 1620 || 26:35 | 1651 | 31
32 | 2143 | 16:48 || 2736 | 1660 [ 2728 | 1672 || 2721 | 1684 | 32 {
33 | 2329 | 17°00 | 2821 | 17-12 || 2814 | 17-2¢ || 2806 | 17:87 | 33
31 | 2974 | 1751 || 2007 | 1764 | 2399 | 1776 | 2591 | 1789 | 3¢
) 35 | 3000 | 1803 | 2992 | 1816 [ 2084 | 1823 || 2076 | 1842 | 35
) 36 | 3086 [ 18-54 | 3078 | 1868 [ 8070 | 18:81 [ 3061 | 189t | 36
37 | 3172 | 1906 | 3163 | 1919 | 8155 | 1933 [ 8146 | 1947 | 37
38 | 8257 | 1957 | 3249 | 1971 | 3240 | 19-85 | 32:31 | 2000 | 8
39 | 3343 | 2000 | 3334 | 2023 [ 33-25 | 2038 || 3316 | 2052 | 39
40 | 3429 | 2060 [ 3420 | 2075 || 3411 | 2095 || 3401 [ 2105 | 40
41 | 8514 | 2112 | 3505 | 2127 | 3498 | 21-42 {| 3486 | 2157 | 41
2 42 | 36:00 | 2163 | 3591 | 2179 | 85-81 | 21:94 [ 8571 | 2270 | 42
¢ 43 | 3686|2215 || 3676.| 2231 | 36:66 | 2247 | 36:57 | 2263 | 43
(44 | 3772|2266 | 3762 | 2283 | 37-52 | 2209 || 3742 | 2315 | 44
( 45 | 3%57 2518 | 3847 | 2334 || 3837 | 2351 | 3827 | 2368 | 45
46 | 3043 | 2369 | 30.33 | 2386 | 39-22 | 2408 [ 3912 | 2421 | 46
é 47 | 4029 | 2021 | 4018 | 2435 [ 4007 | 2056 || 8997 | 2473 | 47
48 | 4114 | 2472 | 4104 | 2490 | 4093 | 2508 | 4082 | 2526 | 48
§ 49 | 4200 | Zo21 | 4180 | 2542 | 4178 | 25C0 | 41467 | 2578 | 49
g 50 | 4286 | 2675 | 4275 | 2504 | 4263 | 2512 | 4252 | 2631 | 50
{ ¢ | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | g %
a
g g’ 59 Deg. 5834 Deg. 5814 Deg. 5814 Deg. %
‘.JWVVVWV\ANWWV\NV\/\NVV\ANVVV\E



TRAVERSE TABLE.

NSNS
;? 31 Deg. 3114 Deg. 3114 Deg. 3134 Deg. g."t“:
= o
£ g
8 | Lat. | Dep. | Lat. |"Dep. || Lat. | Dep. || Lat. | Dep. | & ?
51 | 4372 | 2627 || 4360 | 2646 |} 4348 | 260656 || 43-37 | 26:84 51
52 | 44:57 | 2678 || 44-46 | 2698 || 4434 | 2717 || 44:22 | 27-36 52
53 | 45°43 | 27-30 | 4531 | 27-49 | 45°19 | 27-69 | 45-07 | 27-89 53
54 | 46-29 | 2781 || 4617 | 2801 || 46-04 | 28-21 | 4592 | 2842 54
55 | 47-14 | 28-33 || 47°02 | 2853 || 46:90 | 28:74 |l 46-77 | 28-04 55
56 | 45:00 | 28-84 |l 47-88 | 2905 [ 4775 | 29:26 || 47-62 | 29-47 56
57 | 48-86 | 29-36 [ 48-73 | 29-57 || 48:€0 | 2078 | 48-47 | 29-99 517
58 | 4972 | 2987 |f 49-58 | £0-09 [ 4945 | 30-30 | 49-32 | 30562 58
59 | 5057 | 30-89 [ 50-44 | 30-61 |l 50-31 | 80383 | 5017 | 3105 59
60 | 51-43 | 30-00 |l 51-29 | 8113 | 5116 | 3135 || 51'02 | 31-57 60
61 | 5229 | 8142 | 52i5 | 31'65 || 5201 | 31-87 | 51-87 | 3210 61
62 | 5314 | 31-93 | 53-00 | 32:16 | 5286 | 8239 | 5272 | 32:63 62
63 | 5400 | 3245 | 53-86 | 3268 || 53-72 | 3292 | 53-57 | 33:15 63
64 | 54:86 | 3296 || 5471 | 3320 || 54:57 | 3344 || 5442 | 33:68 64
65 | 55772 | 8348 | 5557 | 3372 || 5542 | 3396 [ 5527 | 3420 65
66 | 56-57 | 8399 || 56-42 | 3424 [ 56:27 | 3448 |l 56:12 | 3473 66
67 | 5743 | 3451 | 57-28 | 3476 [ 57-13 | 3501 | 56-98 | 85:26 67
€8 | 5829 | 3502 | 5813 | 35-28 |l 57°98 | 3553 | 6782 | 3578 68
69 | 5914 | 3554 || 5899 | 35:80 || 58:83 | 36:05 |l 58:67 | 36-31 69
70 -| 60-00 | 36:05 |f 59-84 | 36:31 || 59-68 | 3657 || 59-52 | 36:83 70
71 6086 | 36:57 || 6070 | 36-83 || 60-54 | 37-10 || 60-37 | 37-36 koL
72 | 6172 | 3708 || 61-55 | 37°35 |l 6139 | 37°62 | 61-23 | 37-89 72
73 | 62:57 | 8760 | 62-41 | 37-87 || 62:24 | 3814 | 62-08 | 38-41 73
74 | 6343 | 3811 || €3-26 | 38:39 |l 6310 | 3866 [ 62:93 | 38-04 74
75 | 6429 | 3863 || 6412 | 38-91 [ 6395 | 39-19 || 6378 | 39-47 5
76 | 6514 | 39-14 || 64:97 | 3943 |l 64:80 | 39-71 [ 64-63 | 39-99 76
T 66:00 | 3966 || 65-83 | 3995 || 65°65 | 4023 || 6548 | 4052 7
78 | 66:86 | 40:17 || 6668 | 40-46 | 66:51 | 4075 | 66:33 | 41-04 78
79 | 67°72 | 40-69 | 6754 | 40-98 7-36 | 41:28 || 6718 | 41-57 79
80 | 6857 | 41-20 || 68-39 | 41:50 || 6821 | 4180 | €8-03 | 4210 80
81 | 6943 | 4172 | 69-25 | 42:02 || 69:06 | 42:32 || €68-88 | 42-62 81
82 | 7029 | 4223 || 70-10 | 42:54 | 69-92 | 4284 || 69-73 | 4315 82
83 | 7114 | 4275 [ 70-96 | 43:06 | TO°TT | 43:37 || 70-58 | 4368 83
84 | 7200 | 43:26 || T1-81 | 4358 | 7162 | 43'89 | 71-43 | 44:20 84
85 | 7286 | 43-78 || 72:67 [ 4410 | 72:47 | 4441 | T2:28 | 4473 85
86 | 7872 | 4429 | 7352 | 44:61 || 73:33 | 4498 | 7313 | 4525 86
87 | 74:57 | 4481 || 74-38 | 45°13 || T4:18 | 45:46 || 73:98 | 4578 87
88 | 7543 | 4582 || 75-23 | 45°65 || 7503 | 45°98 | 7483 | 4631 88
89 | 7629 | 4584 | 76:09 | 4617 || 7588 | 46:50 || 75'68 | 46-83 89
90 | 7715 | 46:35 | 76:94 | 46:69 || 7674 | 4702 | 7653 | 4736 90
91 | 7800 | 4687 | 77-80 | 47°21 |l 7759 | 4756 7-38 | 47°89 91
92 | 73-86 | 47-38 [ 78°65 | 4773 || 7844 | 48:07 { 78:23 | 48:41 92
93 | 7972 | 47-90 [ 79-51 | 4825 |l 79-30 | 48-59 || 79-08 | 48-94 93
94 | 80-57 | 4841 | 80-36 | 4876 |l 80-15 | 49-11 | 79-93 | 49-47 94
95 | 8143 | 48-93 | 81-22 | 49-28 | 81-00 | 49-64 || 80-78 | 49-99 95
96 | 8229 | 49-44 (| 82:07 | 4980 |l 81-85 | 50-16 [ 8163 | 5052 96
97 | 8315 | 49-96 || 8293 | 50-32 || 82:71 | 5068 [ 82:48 | 51-04 97
98 | 84:00 | 50-47 | 83-78 | 5084 | 83-56 | 51:20 | 83-33 | 51-57 98
99 | 84-86 | 50-09 || 84°64 | 51-36 || 84-41 | 51-73 | 8418 | 5210 99
100 | 8572 | 5150 | 85-49 | 51-88 || 85-26 | 52-25 || 85:04 | 52:62 | 100
¢ | Dep. | Lat. || Dep. i Lat. || Dep. | Lat. § Dep. ! Lat. | g
g
2 :
é 59 Deg. 5834 Deg. 5814 Deg. 5814 Deg. g
N AN -




[~
(=2

TRAVERSE TABLE.

~

-~ -

=]
g 32 Deg. 334 Deg. | 32%5Deg. | 2% Deg. | &
8

B

3 Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | &
1 085 | 0563 085 | 053 084 | 054 084 | Cb4 1
2 170 106 1-69 107 1€9 | 1-07 1-68 1-08 2
3. 2:54 | 159 2:54 | 160 263 | 161 2:52 | 1-€2 3
4 339 212 338 213 337 215 336 2:16 4
5 424 | 265 423 | 267 4221 269 421 270 5
6 5091 318 507 | 320 506 | 322 505 | 325 6

) 594 1 371 592 | 374 500 | 376 589 | 379 7
8 678 | 424 677 | 427 675 | 430 673 | 433 8
9 763 | 477 761 | 480 769 | 484 757 | 487 9
10 848 | 530 846 | 534 843 | 537 841 [ 541 10
11 933 | 583 9-30 | 587 928 { 591 925 | 595 1
12 [ 1018 | 636 [ 1015 | 640 {1012 | 645 || 1009 | 649 12
13 | 1102 | 689 || 1099 | 694 || 1096 | €98 | 1093 | 7-03 13
14 | 1187 | 742 || 11-84 | 747 | 1181 | 762 || 1177 | 757 14
15 | 1272 | 7-95 | 1269 | 800 | 12:65 | 806 f| 1262 | 811 15
16 | 13:567 | 848 [ 1353 | 854 [ 1349 | 860 | 1346 | 866 16
17 | 1442 | 901 | 1438 | 907 | 14:34 | 913 | 1430 | 920 17
18 | 15626 | 954 || 1522 | 961 | 1518 | 967 [ 1614 | 974 18
19 | 1611 | 1007 || 16-07 | 1014 | 1602 | 10-21 | 1598 | 10-28 19
20 | 16°96 | 10°€0 { 16:91 | 10-67 { 16-87 | 1075 | 16:82 | 10:82 20
21 | 17-81 | 11-18 || 17-76 | 11-21 { 17-71 | 11-28 | 17-66 | 11-36 21
22 | 1866 | 1166 || 18-61 | 11-74 f 1855 | 11-82 | 18'50 | 11:90 22
23 | 1961 | 12:19 | 1945 | 12:27 | 1940 | 1286 | 19-34 | 12:44 23
24 | 20-35 | 12:72 { 20-30 | 1281 | 20-24 | 12-00 [ 20-18 | 12:98 24
25 21:20 1 1325 | 21-14 | 13-34 | 21-08 | 13-43 || 21°03 | 13:52 25
26 | 22:05 | 1378 || 21-99 | 13-87 { 21-93 | 13-97 | 21-87 | 14-07 26
27 | 2200 | 14:31 §| 2283 | 1441 | 22-77 | 14-51 | 2271 | 14-61 27
28 | 2375 | 14-84 | 2368 | 1494 | 23-61 | 15°04 || 2365 | 1515 28
29 | 2459 | 156-37 || 2453 | 1647 || 24-46 | 15°58 || 2439 | 1569 29
30 | 2544 | 1590 { 25-37 | 1601 || 2530 | 1612 | 256'23 | 16:23 30
31 | 2629 | 1643 || 26:22 | 1664 | 26-15 | 1666 | 26:07 | 1677 3
82 | 271'14 1 1696 | 27-06 | 17°68 { 26-99 { 17-19 || 26:91 | 17-3 52
83 | 2709 | 17-49 |l 27-91 | 1761 || 27-83 | 1773 | 2775 | 1786 83
34 | 28'83 | 1802 || 2875 | 1814 | 2868 { 1827 | 28:€0 | 18:39 34
85 | 2068 | 1865 | 2060 | 18:68 || 2952 | 18-81 | 2044 | 18-93 35
86 | 30°63 | 19:08 || 8045 | 1921 | 30-86 | 19-34 || 8028 | 1948 36
37 | 31:38 | 1961 { 81-29 | 1974 | 81-21 | 1988 | 8112 | 2002 37
38 | 5223 | 20114 |l 32-14 | 20-2 32:05 | 2042 | 3196 | 2056 38
39 | 3307 | 2067 | 32:98 | 20-81 | 82:89 | 2095 |l 82:80 | 21:10 39
40 | 8392 | 21-20 | 3383 | 21-34 | 3374 | 2149 | 33:64 | 21'64 40
41 77 1 21773 || 3467 | 2188 | 84'58 | 22:03 | 84-48 | 2218 41
42 | 3562 | 2226 [ 3552 | 22:41 | 8542 | 22:57 | 3532 | 2272 42
3 | 3647 | 2279 |l 36-37 | 2295 | 36-27 | 2310 | 3616 | 2326 43
44 | 3781 | 2332 {| 37-21 | 2348 | 87-11 | 23-64 | 3701 | 23:80 44
45 | 3816 | 23-85 || 38:06 | 2401 || 87-95 | 2418 | 3785 | 24-34 45
48 | 3901 | 24:38 |l 33:00 | 24'55 || 3880 | 2472 | 38:69 | 24-88 46
47 | 3986 1 2491 {| 3975 | 25°08 |l 39-64 | 2525 || 29.58 | 2543 47
48 | 40°T1 | 2544 || 4059 | 25'61 (| 40-48 | 25779 || 40-87 | 25°97 48
49 | 41:55 | 2597 | 41-44 | 2615 [ 41-33 | 26:33 || 41-21 | 2651 49
50 | 4249 | 26:50 || 42-29 | 26°68 |l 4217 | 26:86 | 42:05 | 27-05 50
¢ | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat g
|

£

g 58 Deg. 5734 Deg. 5714 Deg. 874 Deg. E
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TRAVERSE TABLE.

67

Ao~

=] =] E

= 32 Deg. 324 Deg. 3214 Deg. 3234 Deg. g

g

B ]

2 | Lat. . Dep. | Lat. § Dep. | Lat. | Dep. | Lat. | Dep. | §

51 | 4325 , 2703 |l 43-13 | 2721 || 43-01 | 27-40 || 4289 | 27-59 | 51

52 | 4L10 | 27-56 [ 4398 | 27°75 || 43:86 | 27°94 | 4373 | 2813 | 52

53 | 4495 | 28:09 | 44-82 | 28-28 || 44-70 | 28-48 || 4458 | 2867 | 53

54 | 4579 | 23:62 [ 4567 | 2882 || 4554 | 2901 || 4542 { 2021 | 54

55 | 4664 | 2015 | 46-51 | 29-35 || 46:39 | 2055 | 4626 | 2075 | 55 2

56 | 4749 | 2968 { 47°36 | 2088 || 47-23 | 8009 | 47°10 { 3020 | 56

57 | 4834 [ 3021 | 4821 | 3042 || 4807 | 30°63 || 4704 | 3084 | 57

58 4919 | 30-74 § 4905 | 30-95 {| 4892 | 3116 [ 4878 | 3138 58

59 | 5003 | 31-27 |l 4990 | 3148 |l 4976 | 3170 | 4962 | 8192 | 59

60 | 5088 | 31-80 | 5074 | 3202 |l 50°60 | 3224 || 50°46 | 3246 | 60

61 | 51-73 | 32-83 || 51-59 | 32556 | 5145 | 3278 | 51°30 | 3300 | 61

62 | 52:58 | 3285 | 5244 | 3308 || 52:29 | 3331 || 52-14 | 3354 | 62

63 | 5343 | 33-38 || 5328 | 3362 | 5313 | 3385 | 5209 | 3408 | 63

64 | 5428 | 3301 | 54'13 | 3415 |l 53-98 | 3439 | 5383 | 3462 | 64 )

65 | 5512 | 3444 || 5497 | 3468 | 5482 | 3402 f| 5467 | 3516 | 65 )

66 | 5597 | 3497 | 55°82 | 3522 | 55°66 | 3546 [ 556'561 | 3570 | 66 )

67 56:82 | 3550 || 56:66 | 35:75 || 56-61 | 36-00 || 5635 | 3625 | 67

68 | 57-67 | 3603 |l 57-51 | 36:29 | 57-35 | 36°54 [ 5719 | 3679 | 68

69 | 5852 | 3656 |l 5836 | 36:82 || 5819 | 3707 || 5803 | 3733 | 69

70 | 5936 | 37-09 - || 5920 | 37-35 || 5904 | 37-61 || 5887 | 3787 | 70

71 | 6021 | 37-62 || 6005 | 37-89 || 59-88 | 3815 |l 50-71 | 3841 | 71

72 | 6106 | 3815 [ 60-89 | 3842 || 6072 | 38-69 | €055 | 3895 | 72

78 | 6191 | 38:68 | 6174 | 38:95 || 6157 | 39-22 || 6140 | 3949 | 73

74 | 6276 | 3921 |l 62:58 | 39-49 | 6241 | 39:76 || 6224 | 4003 | T4

75 | 6360 | 3974 [ 6343 | 40-02 || 6325 | 40-30 || 6308 | 4057 | 75

76 | 6445 | 4027 | 64-28 | 40-55 || 6410 | 40-83 | 6392 | 41'11 | 76

77 | 6530 | 4080 || 6512 | 41-09 [ 64:94 | 41-37 | 6476 | 4165 | TT

78 {6615 | 4133 || 65:97 | 41-62 | 6578 | 4101 || 6560 | 42:20 | 78

79 | 67:00 | 41-86 } 66-81 | 42-16 || 6663 | 42-45 || 66-44 | 4274 | 79

80 | 67-84 | 42-30 | 67-66 | 4269 || 67-47 | 4298 | 67-28 | 4328 | SO

81 | 6869 | 4292 | 68-50 | 43-22 || 68-31 | 43-52 || 6812 | 43-82 | 81

82 | 6054 | 4345 | 6935 | 43:76 || 6916 | 4406 || 68:97 | 4436 | 82

83 | 7039 | 4398 || 7020 | 414-29" [ 7000 | 4460 || 69-81 | 4490 | 83

84 | 7124 [ 4451 | 7104 | 44-82 || 7084 | 4513 | 7065 | 4544 | 84

85 | 7208 | 4504 | 71-89 | 4536 || 7169 | 45°67 {| 7149 | 4598 | 85

86 | 7203 | 45°57 (| 7273 | 45°89 || 7263 | 46-21 || 72:33 | 4652 1 86

87 | 7378 | 4610 | 73-58 | 46:42 || 73:38 | 46:75 || 7317 | 47°06 | 87

88 | 7463 | 4663 | 74-42 | 46:96 || T4:22 | 47-28 | 7401 | 4761 | 88

89 | 7548 | 4716 | 7527 | 4749 || 75°06 | 4782 |[ 74-85 | 4815 | 89

90 | 76:32 [ 47°69 || 76:12 | 48-03 {f 7591 | 48:36 || 7569 | 4860 | 90

91 | 7717 | 4822 | 76:96 | 4856 || 7675 | 4889 || 76:53 | 4923 | 91

92 | 78:02 | 4875 [ 77-81 | 49-09 | 77-59 | 49-43 | 77-38 | 4977 | 92

93 | 7S:87 | 4928 | 7865 | 49.63 [| 7844 | 4997 [ 78-22 | 50:31 | 93

94 | 7972 | 4981 [ 7950 | 50.16 [ 79-28 | 5051 | 79-06 | 50-85 | 94

95 | 8056 | 5034 | 80-34 | 50.69 |l 80-12 | 5104 | 79:90 | 51-39 { 95

96 | 8141 | 50-87 | 81-19 | 51.23 || 80°97 | 5158 | 80-74 | 3193 | 96

97 | 8226 | 51'40 || 8204 | 51.76 (| 81-81 | 5212 | 81-58 | 5247 | 97

98 | 83.11 | 51.93 || 8288 | 52:29 (| 82:65 | 5266 || 8242 | 53-02 | 98

99 | 8396 |.52.46 |l 8373 | 5283 | 83-50 | 5319 | 83-26 | 53-56 | 99
100 | 84:80 | 52.99 | 84'57 | 53:36 || 84:34 | 5373 || 84:10 | 54:10 | 100

$ | Dep. | Lat. | Dep. | Lat. | Dep.| Lat. | Dep. ! Lat. | g

g g

o

E 58 Deg. 3/ Deg. 574 Deg. 57Y4 Deg. g

N
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545 8:36 | 548 552 || 831 | 556 10

R
-
S
o
-

B R
8
I
ty
rat
S
o
©
&

—
=

¢
g
$
ﬁ 8 8
871 | 1338 { 877 [13-34| 883 1230 | &89 | 16
17 1426 926 | 1422 932 || 1418 938 || 14-13 944 17
18 | 1510 | 980 [ 16024 987 [ 1501 | 993 || 1497 | 1000 | 18
19 15-93 | 1035 | 1589 | 10-42 || 1584 | 1049 | 1580 | 10:56 19
20 | 1677 | 1089 | 1673 | 10-97 | 1668 | 11-04 || 16-63 | 11-11 | 20
21 |17-61 | 11444 || 1756 | 11:51
22 | 18+45 | 11-98 [ 18:40 | 12:06 22
23 19-29 | 1253 || 1923 | 12:61 2
24 | 2013 | 13:07 | 2007 | 1316 2
25 | 2097 | 1362 {| 2001 | 1371 25
28 | 2181 | 1416 [ 21-74 | 1426 2%
21 | 2264 | 1471 | 2258 | 1480 27
28 | 2348 | 1525 [ 2342 | 15:35 28
29 124321579 | 2425 | 1590 29
30 | 2516 | 16:3¢ | 25:09 | 1645 30
31 | 26:00 | 1688 | 2592 | 17-00 31
32 | 2684 | 1743 | 26776 | 1755 32
33 | 2768 | 1797 | 27-60 | 18-09 33
34 | 2851 | 1852 [ 2843 | 18-64 34
35 | 2935 | 1906 | 2927 | 1919 35
36 | 3019 | 19-61 | 3011 | 1974 36
37 | 3103 | 2015 | 3094 | 20-20 a7
38 | 3187 | 2070 || 3178 | 2084 38
39 | 3271 | 2124 | 32:62 | 21-38 39
40 | 3355 | 2179 | 3345 | 2193 40
41 | 3439 | 2283 | 3429 | 2248 41
42 3522 | 2287 | 3512 | 2303 42
43 | 36:06 | 2342 | 3596 | 2358 43
44 | 8690 | 2396 | 36'80 | 2412 44
45 | 3774 | 2451 | 87-63 | 2467 45
46 | 3858 | 2505 [ 3847 | 2522 46
7 | 3942 | 2500 [ 3931 | 2577 47
48 | 40-26 | 2614 | 40-14 | 263 48
49 | 4109 | 26:69 | 40-98 | 26:87 49
50 | 4193 | 27-23 || 4181 | 2741 50
g Dep. Lat. || Dep Lat. g
I3
g 57 Deg. 5634 Deg. 5614 Deg. 5614 Deg. §




TRAVERSE TABLE.

=23
o

WO NN NS NSNS NN N
gj 33 Deg. 3314 Deg. || 8314 Doz. | 333 Deg. g
=
] B
8 Lat. | Dep. | Lat. { Dep. | Lat. | Dep. | Lat. j Dep 3
51 4277 | 2778 | 42-656 | 27°96 || 42-53 | 28-15 || 4240 | 2833 51
52 | 4361 | 2832 || 43-40 | 258-51 || 43-36 | 287 43-24 | 28:89 52
53 | 4445 | 28-87 | 4432 | 29°06 || 44-20 | 29-25 || 4407 | 29-45 53
54 | 4529 | 20°41 | 4516 | 20°61 | 45°03 | 29°S0 § 44-90 | 3000 54
55 | 4613 | 29-96 || 4600 | 30°16 || 4586 | 30-3 4573 | 30°56 55
56 | 4697 | 80°50 | 4683 | 3070 [| 46:70 | 30:91 | 46:56 | 3111 56
57 | 47°80 | 3104 | 47-67 | 3125 || 47-53 | 31-46 || 47-89 | 81-07 57
58 | 4864 | 31°59 [ 4850 ; 31°80 | 48-37 | 32:01 | 48-23 | 32-22 58
59 | 4948 | 3213 [ 4934 | 32:35 || 4920 | 32:56 | 49:06 | 8278 59
60 | 50°32 | 3268 || 50-18 | 32:90 |l 5003 | 33-12 || 49-89 | 33:33 60
61 5116 | 33-22 || 5101 | 3345 || 50-87 | 33-€7 | 50-72 | 33:89 61
62 52:00 | 33-77 | 5185 | 33:99 || 51-70 | 34:22 | 51°55 | 3445 62
€3 5284 | 3431 || 6269 | 3454 || 52:53 | 3477 | 52:38 | 8500 63
64 | 5367 | 3486 | 53-52 | 3509 || 53-37 | 35-32 § 53:21 | 3556 64
65 | 54:61 | 3540 || 54:36 | 3564 || 54:20 | 3588 | 54:05 | 3¢-11 €5
66 | 9535 | 356r96 || 5519 | 3619 || 5504 | 36:43 § 54°88 | 3667 €6
14 56°19 | 3649 | 56°03 | 36-T4 || 55:87 | 3698 | 55-71 | 37:22 67
68 5703 | 37°04 1 56:87 | 3728 || 5670 | 3752 i 56:54 | 3778 68
69 | 57-87 | 3768 7-70 | 3783 || 57°54 | 38-08 Y 57-37 | 38-33 69
70 | 5871 | 3812 § 58-54 | 38:38 [ 58-37 | 28-€4 || 58-20 | 38-89 70
71 | 5955 | 3867 || 59-38 | 38-93 | 5921 | 39:19 |i 5903 | 39-45 71
72 | 60-38 | 39-21 | 60-21 | 3948 || €0°04 | 3074 |f 59-87 | 4C-00 72
78 | 6122 | 3976 || 6105 | 40-03 || €087 | 40-29 { 60-70 | 40-56 73
74 | 62:06 | 4030 || 61-89 | 40-57 || €1-71 | 40-8+ | €1:563 | 41-11 T4
75 62:90 | 40-85 | 62-72 | 41-12 [ 62:54 | 4140 [ 62:36 | 4167 5
76 | 6374 | 41-39 | 63:56 | 4167 ; 63-38 | 41-95 || 6319 | 4222 76
13 64-58 | 41°94 || 64-39 | 4222 || 6421 | 42:50 [ €4:02-| 42-78 m
78 6642 | 4248 | 65-23 | 427 65°04 | 43-05 | 64:85 | 43-33 78
79 66°25 | 4303 || 66°07 | 43:32 || 65°S8 | 43:€C0 || 65°69 | 42:89 79
80 | 67°09 | 43:57 || 6690 | 43-86 || 6671 | 44-15 || €6:52 | 4445 80
81 67-93 | 44-12 || 67-74 | 4441 | 67°54 | 447 6735 | 45:00 81
82 | 6877 | 4466 || 68-58 | 44°96 | 6838 | 4526 || 6818 | 4556 82
83 | 69°61 | 4520 fi 69-41 | 45°51 || 69-21 | 4581 || 6901 | 46-11 83
84 | 7045 | 45775 | 70-25 | 46°06 | 7005 | 46-36 | 69-84 | 46:67 84
85 | T1-29 | 46:29 | T1-08 | 46°60 | 70'88 | 4CG-91 |} 7067 | 47-22 85
86 | 72:13 | 46:84 [ 71-92 | 4715 | T1-71 | 47°47 § 71561 | 4778 86
87 72:96 | 47-38 2:76 | 47°70 (| 72:55 | 4802 || 72:34 | 48-33 87
88 | 73'80 | 47°93 | 73-50 | 48-25 || 73-38 | 4S-57 | 73:17 | 48-89 88
89 | T4:64 | 48:47 || 7443 | 48-80 || 7422 | 49-12 | 74:00 | 49-4! 89
90 | 7548 | 4902 l 7527 | 4935 | 7505 | 49-67 || 74°83 | 5000 90
91 | 7632 | 4956 || 76-10 | 49-89 | 7588 | 5023 | 7566 | 50-56 91
92 | 7716 | 5011 || 76°94 | 5044 || 76-72 | 5078 | 7650 | 51-11 92
93 | 7800 | 5065 || 7777 | 5099 W 77-55 | 51-33 || T7°23 | 51-€7 93
94 | 7883 | 51-20 | 7861 | 5154 | 78:39 | 51-88 | 78-16 | 5222 94
95 [ 79°67 | 5174 || 7945 | 52:09 || 7922 | 5243 | 78-99 | 5278 95
96 | 80-51 | 52:29 | 80-28 | 52:64 || 8005 | 52-99 || 79-82 | 53-33 96
) 97 | 8135 | 52:83 | €1-12 | 5318 || 80-89 | 53:54 |l 80-65 | 53-89 97
) 98 8219 | 53-37 || 8196 | 53-73 || 81-72 | 5409 || 81:48 | 54-45 98
99 | 8303 | 6392 || 8279 | 54-28 |l 82:556 | 54:64 |l §2:32 | 5500 99
100 | 8387 | 54'46 || 83-63 | 54°83 | 8339 | 55-19 {| 8315 | 55°56 | 100
$ Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. @
| a
g 57 Deg. 5634 Deg. 5614 Deg. 5614 Deg. g
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TRAVERSE TABLE.
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. 56 Deg. 6534 Deg. 5514 Deg. 654 Deg.




TRAVERSE TABLE.

L )
-

AMM\AAMNWWW\MAN\A /‘~/\7
é g | stpe 34 Deg. | 3434Deg. | 334 Deg. | £ 1
£ 8
=1 ]
3 3 Lat. | Dep. || Lat. ,"Dep. | Lat. ; Dep. || Lat. ; Dep. 8 §
{
51 | 42:28 | 28:52 || 42-16 | 2870 || 4203 | 28-89 |f 41-90 | 29-07 51
52 | 4311 | 2008 | 42-08 | 29-27 || 42:85 | 2945 [ 4273 | 2964 52
53 | 43-94 | 20-64 |f 43-81 | 29-83 || 43-68 | 30-02 || 43-55 | 30-21 53
54 | 4477 | 3020 |f 44:64 | 30°39 || 4450 | 30-59 |f 44-37 | 30-78 54
55 | 4560 | 3076 || 45-46 | 30°95 | 4533 | 31-15 | 456-19 | 31'35 55
56 | 4643 | 31-31 | 46-29 | 31:52 |l 46:15 | 31°72 { 4601 | 3192 56
57 7°26 | 81-87 || 4712 | 3208 | 46°98 29 || 46:83 | 32:49 57
58 143808 | 3243 | 47-94 | 3264 || 47-80- | 32:85 || 47°66 { 33-06 58
2 59 | 4801 | 32:99 | 4877 | 83:21 || 4862 | 3342 | 48-48 | 3363 59
60 | 4974 | 8355 [ 4960 | 3377 || 4945 | 3398  49'30 | 3420 60
61 | 5057 | 3411 | 5042 | 34:33 || 50-27 | 34:55 || 5012 | 3477 | 61
62 | 51440 | 8467 || 51-25 | 34:89 || 51'10 | 3512 | 5094 | 3534 62
63 | 5223 | 3523 | 5208 | 3546 || 51-02 | 3568 | 5176 | 3591 63
g 64 | 53:06 | 8579 |f 52:90 | 36:02 || 52:T4 | 86:25 || 5259 | 36-48 64
{ 65 | 5389 | 36:35 || 5373 | 856-38 || §3-57 | 36:82 | 53-41 | 37°05 65
66 | 5472 | 36:91 |f 5455 | 3715 || 5439 | 37-38 || 5423 | 3762 66
67 | 5555 | 3746 | 5538 | 37-71 || 5522 | 37-95 [ 5505 | 3819 67
68 | 56-37 | 38-03 | 56-21 | 3827 || 56:04 | 38-52 | 5587 | 38-76 68
69 | 5720 | 38-58 || 57°03 | 38-83 || 56:86 | 39-08 | 56'69 | 39-33 69
70 | 5808 | 39-14 | 57-86 | 3940 || 57-6¢ | 39-65 || 57-52 | 39-90 70
71 | 58.86 | 39-70 || 5869 | 3996 || 5851 | 40-21 || 58-34 | 40-47 kg
72 | 59:69 | 40-26 || 59-51 | 4052 || 59-34 | 40-78 || 5916 | 41-04 72
) 73 | 6052 | 40°82 | 60-34 | 4108 | 60-16 | 41-35 || 5998 | 41-61 73
74 | 61-35 | 41-38 | 61°17 | 4165 || 60-99 | 41-91 [ 60-80 | 4218 4
75 | 6218 | 4194 || 6199 | 4221 | 61-81 | 4248 | 6162 | 4275 5
76 | 63:01 | 42:50 2:82 | 4277 || 62:63 | 43-05 || 62:45 | 4332 76
¢ 7 16384 | 4306 | 63:65 | 43-34 || 6346 | 4361 || 6327 | 43-80 w7
78 | 64:66 | 43:62 || 6447 | 43-90 | 64:28 | 44°18 || 6409 | 44-46 78
79 | 6549 | 44-18 [ 6530 | 4446 |f 65:11 | 4475 | 6491 | 4503 79
80 | 66-32 | 4474 | 6613 | 4502 || 65:93 | 45°31 | 656°73 | 4560 80
81 | 6715 | 4529 | 66:95 | 45-59 || 66:75 | 45-88 || 66:55 | 4617 | 81
82 | 6798 | 4585 778 | 46115 || 6758 | 4645 || 67°37 | 4674 82
83 | 6881 | 4641 | 68-61 | 4671 || 6840 | 47-01 | 68-20 | 47-31 83
84 | 69-64 | 4697 || 6943 | 47-28 || 69-23 | 47-58 |[| 6902 | 47-88 84
85 | 7047 | 47-53 || 70-26 | 47-84 | 70-05 | 48-14 | 69-84 | 4S8-45 85
86 | 71:30 | 48-09 [ 71-09 | 4840 || TO-87 | 48:71 | 70:66 | 4902 86
87 | 7213 | 4865 | 7191 | 4896 || T1-70 | 49-28 |l 71'48 | 40-59 87
83 | 7296 | 49-21 |f 7274 | 4953 | 7262 | 40-84 || 72:30 | 50-16 88
89 | 7378 | 49-77 | 7357 | 5009 {| 7335 | 5041 | 7313 | 5078 89
90 | 7461 | 5033 § T4:39 | 50°65 || 74°17 | 5098 || 7895 | 51-30 90
o1 | 7544 | 5089 || 7522 | 51-22 || 75°00 | 51-54 || 7477 | 51:S7T 91
92 | 76:27 | 51-45 || 76:05 | 5178 § 7582 | 52-11 || 75°59 | 52-44 92
93 | 7710 | 52:00 | 7687 | 52-34 | 7664 | 52-68 | 7641 | 53-01 | 93
94 | 77-93 | 52:56 | T7 52:90 || 7747 | 53-24 || 7723 | 53-58 94
05 | 7876 | 5312 | 7853 | 53-47 || 73:29 | 5381 | 7806 | 5415 95
96 | 7959 | 53:68 | 7935 | 54:03 || 7912 | 54-37 || 78:88 | 5472 96
9 80-42 | 5424 | 8018 | 5459 || 7994 | 5494 || 7970 | 55-29 97
08 | 81-25 | 5430 | 8101 | 5515 || 80-76 | 5551 || 80-52 | 55:86
99 | 82:07 | 55°36 |l 61'83 | 5572 || 81-59 | 56:07 || 81-34 | 56:43 99
100 | 82:90 | 5592 || 82:66 | 56:28 | 82-41 | 56:64 | 82-16 | 57-00 | 100
§ Dep. | Lat. || Dep. | Lat. | Dep. | Lat. | Dep. | Lat. 8
g
g 56 Deg. 5534 Deg. 554 Deg. 5514 Deg. E g
(
B i i o i i e e g



72 TRAVERSE TABLE

5

£ | 85 Dex 361 Deg. | 3514 Deg. | 853 Deg. §
o 17
=3 -
8 | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. ) Dep. | R
1| o82] o057 | o082| 068 || 081 | 058 || o081 | o058 | 1
2 | 164 115 | 163 | 195 | 163 116 | 162 117 2
3 | 246 272 || 245 | 178 || 244 174 | 248 195 | 3
4 | 328 220 (| 27| 281 | 326 282 || 325 234 | 4
6 | 410 287 || 408 | 280 || 407 | 2900 | 406 292 | 5
6 | 4901 | 344 || 490 | 346 | 488 | 348 | 487 | 351 6
7 | 573| 401 || 572 | 404 | 570| 406 | 568 | 409 [ 7
8 | 655| 459 || 653 | 462 | 651 | 465 | 649 | 467 8
9 | 787 | 516 || 735 | 519 . 783 | 523 | 780 | 526 | 9
10 | 819 574 || 817 | 577 § 814| 581 | 812 | 584 | 10
11 | 901 | 631 || 898 635 | 896 | 639 | 893| 643 | 11
12 | 983 688 || 980 | 693 | 977 | 697 | 974 To1 | 12
13 | 1065 | 746 [ 1062 | 750 | 1068 | 7-55 [ 1055 | 7-€o | 13
14 [ 1147 | 803 1143 | 808 [[1140 | 813 | 1136 | 818 | 14
15 | 1220 | 860 [ 1225 | 866 || 1221 | 871 {1217 | 876 | 15
16 | 13 9 . 16
17 975 17
18 "3 18
19 19
20 2
21 21
22 22
23 23
21 2%
25 25
26 26
21 27
28 28
29 29
30 30
31 31
32 32
33 33
34 34
35 35
36 36
37 37
38 38
39 39
40 40
1 4
42 42
43 43
a4 44
45 45
46 46
41 47
48 48
49 49
50 50
& 51
! §
E .g 55 Deg. 5434 Deg. 5414 Deg. 5414 Deg. ..E
O B P e i e e Ve
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TRAVERSE TABLE.

T e o N B )
| % =]
; § 35 Deg. S5 Deg. | 95)4Deg. | 3% Dex. | F ¢
s
B B
) 8 Lat. | Dep. LBLJ Dep. | Lat. , Dep. || Lat. ) Dep. | &
5 51 | 4178 | 20:25 || 41°65 | 2043 | 4152 | 2062 | 41-39 | 29-80 51
52 | 4260 | 2983 | 4247 | 30-01 | 42:33 | 3020 | 42-20 | 30-3: 52
53 | 4342 | 3040 { 43-28 | 80'59 || 4315 | 3078 | 43-01 | 3097 53
é 54 | 4423 | 30097 [ 44-10 | 31-17 | 4396 | 3136 | 43:82 | 315 54
55 | 4505 | 3155 | 4402 | 31-74 | 4478 | 3194 | 4464 | 32:13 55
é 56 | 45°87 | 8212 || 45-78 | 32:32 || 4559 | 3252 | 4545 | 3272 56
a7 | 4669 | 3269 || 46:55 | 32:90 | 4640 | 33-10 | 4626 | 33-30 57
$ 58 ' 4751 | 33-27 | 47-87 | 3347 || 47-22 | 33:68 | 47-07 | 33-89 58
59 | 48-33 | 33-84 | 48-18 | 34:05 f 48:03 | 3426 | 47-88 | 3447 59
S 60 | 4915 | 3441 [ 4000 | 3463 || 48:85 | 3484 | 4869 | 3606 60
7 61 ) 4997 | 3490 | 40-82 | 3521 | 49-66 | 3542 || 49-51 | 3564 61
S 62 | 5079 | 3556 || 5063 | 35°78 [ 5048 } 36-00 | 50-32 | 36-22 62
63 | 5161 | 3614 | 5145 | 36-38 || 51-20 | 36:568 | 51-13 | 36-81 63
; 64 | 5243 | 36:71 | 52-27 | 36°04 (5210 | 37°16 | 5194 | 37-39 64
65 | 53-24 | 37-28 [ 53-08 | 37-51 | 5292 | 3775 | 5275 | 3798 65
; 66 | 5206 | 3786 [ 53-90 | 38-09 || 53-73 | 38:33 | 53-56 | 38:56 66
67 | 5488 | 3843 [ 54-71 | 38:67 || 54:55 | 3891 | 5438 | 30-14 67
68 5570 | .39:00 || 55-53 | 39-25 || 55:36 | 39-49 || 55°19 | 39-73 68
69 | 56-52 | 3958 || 56-35 | 39-82 || 56:17 | 40-07 | 56°00 | 40-31 69
70 | 5734 | 40°15 || 57-16 | 4040 || 5699 | 4065 | 56:81 | 40-90 70
71 | 5816 | 4072 | 57-08 | 40-98 || 57-80 | 41-23 || 5762 | 41-48 71
T2 | 5898 | 4130 || 58-80 | 41'55 | 5862 | 41-81 || 5543 | 4207 7!
7 5980 | 41-87 || 59-61 | 4213 || 5943 | 4239 || 5924 | 4265 73
74 | 60-62 | 4244 || 60-43 | 4271 || 6024 | 4297 | 6006 | 43-23 74
75 | 61-44 | 43:02 { 61-25 | 4320 || 6106 | 43:55 | 60'87 | 43-82 75
76 | 6226 | 4369 | 6206 | 43:S6 {| 61-87 | 4413 || 6168 | 4440 76
7 63-07 | 4417 || 62-88 | 44-44 | 62:69 | 4471 || 6249 | 4499 7
78 | 63-89 | 4474 | 6370 | 4502 |f 63-50 | 45-29 [ 63:30 | 45°57 78
79 | 6471 | 45:31 | 64-51 | 4559 || 64:32 | 4588 | 64'11 | 46'16 79
80 | 65°53 | 4589 [ 6533 | 4617 || 65113 | 46:46 || 64-93 | 46:T4 80
81 | 66:35 | 4646 || 6615 | 46°T5 || 65°94 | 47-04 | 6574 | 47-32 81
82 | 6717 | 47-03 | 66-96 | 47-33 || 66:76 | 4762 | 6655 | 4791 82
83 | 67-99 | 4761 || 6778 | 47°90 || 67°57 | 48-20 || 67°36 | 4849 83
84 | 6881 | 4818 | 68-60 | 4848 [ 68:39 | 48-78 | 68:17 | 4908 84
85 | 6963 | 4875 || 60-41 | 4906 || 69-20 | 49-36 || 68-98 | 49:66 85
86 | 7045 | 4933 | 70-23 | 4963 || 70-01 | 49-94 | 69-80 | 50-25 86
‘87 | 7127 | 4990 || 7105 | 50-21 |l 70-83 | 50-52 | 70:61 | 50-83 87
88 | 72:09 | 5047 | 71-86 | 5079 || T1-64 | 5110 | 7142 | 51-41 88
89 | 72:90 | 5105 f 72-68 | 5137 |l 7246 | 51-68 | 72:23 | 52-00 89
90 [ 7372 | 51-62 || 73-50 | 5194 |l 7327 | 5226 | 7304 | 5258 | 90
91 | 74564 | 52:20 | 74:31 | 5252 || T4-08 | 5284 | 7385 | 6317 | 91
92 | 75:36 | 5277 || 7513 | 5310 | 74-90 | 58.42 | 74°66 | 5375 92
93 | 7618 | 5334 [ 7595 | 53-67 || 7571 | 54-01 f 7548 | 5434 93
94 | 77:00 | 5392 | 7676 | 54-25 || 76:58 | 54:50 | 76:29 | 5492 94
95 | 77-82 | 5449 || 77-58 | 54-83 || 77-84 | 55:17 | 7710 | 5550 95
96 17864 | 55°06 || 78-40 | 55-41 || 78-16 | 6575 | 77-91 | 56:09 96
97 | 7946 | 55°64 | 79-21 | 55:98 [ 78-97 | 56-33 | 7872 | 56:67 97
98 | 80-28 | 56:21 | 80-03 | 56°56 || 79-78 | 56:01 | 79-53 | 57-26 98
99 | 81-10 | 5678 || 8085 | 57-14 | 80-60 | 57-49 | 80-35 | 57-84 99
100 | 81'92 | 5736 | 81-66 | 57-71 || 8141 | 58:07 [ 81:16 | 5842 | 100
8 Dep. | Lat. || Dep. | Lat. Dep. | Lat. || Dep. | Lat. E
2 ]
&8 a
i 2 55 Deg. 543/ Deg. 544D g. 5414 Deg. g g
B e e o o e D VS ]
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N

TRAVERSE TABLE
T e e T T T U e e N e e e e

§ 36 Deg 3614 Deg. | 3615 Deg. | 363 Deg. §
B
& | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. || Lat. | Dep 8
1| os1| 059 | o081 | 059 | 080 | 059 | 080 | 060 1
2 | 162| 138 | 161 | 138 | 161 | 119 | 160]| 120 | 2
3 | 243| 176 || 242 177 || 241 178 | 240) 179 | 3
4 | 320| 235 | w23| 287 | 822 238 220 239 | 3
5 | 405| 2901 || 40s| 296 || 402| 297 | 401 299 | 5
6 | 485| 353 || 484 | 855 | 482 357 | 481 359 | &
7 | 566 | 411 | 565 | 414 | 563 | 416 | 561 | 410 [ 7
8 Y ed7r| 470 | 645 | 473 | 643 476 | 641 479 | s
9 | 798| 529 | 726 | 582 | 723| 635 | 721| 538 | o
10 | 809| 588 | 05| 591 | 804| 595 | &01)| 598 | 10
11 | s90 647 | 887 | 6350 | 884 | 654 | 881 | 658 | 1
12 | o71| 705 | 968 710 | 965| 714 [ 961 ] 718 | 12
13 | 1052 764 [ 1048 | 769 [ 1045 | 773 [ 1042 | 778 | 13
14 1133 | se3 [1120| 828 1125| 833 f1122| 833 | 1a
15 [1214| s82 12710 887 {1206 | 892 [1202] 897 | 15
16 | 1201 | 940 [ 1200 | 946 | 1286 | 952 | 1282 | 957 | 16
17 | 1375 | 990 [ 1371 | 1005 || 1367 | 1011 | 1362 | 1017 | 17
18 | 1456 | 1058 | 1452 | 1064 | 1447 | 1071 | 1442 | 1077 | 18
19 | 1587 | 1137 | 1582 | 1223 | 1527 | 11:30 | 1522 | 1187 | 19
20 | 1618 | 1176 | 1613 | 1183 | 1608 | 11-90 | 16:03 | 1197 | 20
21 | 1699 | 12:34 [ 1604 | 1242 [ 1688 | 1249 | 1683 | 1256 | 21
22 | 17-50 | 1203 || 1774 | 1301 | 1768 | 13:09 || 1763 | 1316 | 22
23 | 1861 | 1352 [ 1865 | 1360 | 1849 | 1368 [ 1843 | 1376 | 23
24 | 1942 | 1411 | 1985 | 1419 | 1920 | 14-28 || 19-23 | 1436 | 24
25 | 2093 | 1469 [ 2016 | 1478 | 2010 | 14-87 | 2003 | 1496 | 25
26 | 21-08 | 1528 | 2097 | 1587 [l 2000 | 1547 | 2083 | 1556 | 26
27 | 2184 | 1587 [ 2177 | 1597 | 21770 | 1606 | 2163 | 1615 | 27
28 | 2265 | 1646 [ 22:58 | 1656 | 2251 | 165 | 22:44 | 1675 | 28
20 | 23-16 | 17:05 { 2339 | 1715 | 2331 | 17-25 | 23-24 | 1735 | 29
30 | 2427 | 1763 [ 2419 | 1774 | 2412 | 1784 | 2404 | 1795 | 30
31 | 2508 | 1822 || 2500 | 1823 [ 2492 | 1844 | 21814 | 1855 | 81
32 | 2589 [ 1381 [ 2581 | 1892 | 2572 | 1903 [ 2564 | 1915 | 22
33 | 2670 | 1940 | 2661 | 1951 [ 2653 | 1963 | 26-44 | 1974 | 33
34 | 2751 | 1908 | 2742 | 2010 [ 2783 | 2022 | 27-24 | 2034 | 8¢
35 | 2832 | 2057 | 2823 | 2070 [ 25713 | 2082 [ 28-04 | 2004 | 35
36 | 2912 | 21-16 | 2903 | 2129 [ 2804 | 21-41 | 2385 | 2154 | 36
37 | 2003 | 2175 [ 2984 | 2188 | 2974 | 2201 i 2065 | 2214 | 37
38 | 3074 | 22:31 [ 3064 | 2247 | 3065 | 2260 | 3045 | 22774 | 38
39 | 3155 | 2202 | 3145 | 2306 [ 81-35 | 28-20 [ 31-25 | 2333 | 30
40 | 3236 | 2351 | 3226 | 2365 | 3215 | 23.79 | 3205 | 2393 | 40
41 | 3317 | 2010 | 3306 | 2424 | 3296 | 2439 | 32:85 | 2453 | 41
42 | 3398 | 2469 | 3387 | 2483 || 3376 | 2498 || 33-65 | 2513 | 42
43 | 3479 | 2527 | 3468 | 2543 || 3457 | 2558 || 3445 | 2573 | 43
44 13560 | 2586 | 3548 | 2602 || 3537 | 2617 || 8526 | 2033 | 44
45 | 3641 | 2645 | 3629 | 2661 || 86:17 | 2677 | 36.06 | 26:92 | 45
46 | 3721 | 27°04 | 3710 | 2720 |l 36:08 | 27-36 [ 36:86 | 2752 | 46
47 | 3302 | 27-63 | 3700 | 2779 |l 8778 | 27-96 | 87-66 | 2812 | 47
48 | 3883 | 28-21 [ 3871 | 2838 | 5850 | 2855 [l 3846 | 2872 | 48
49 | 39-64 | 28:80 | 3952 | 23:07 | 59-39 | 2915 {| 39-26 | 2932 | 49
50 | 4045 | 20-39 | 40-32 | 29-57 | 40-19 | 2074 || 40:06 | 20:92 | 50
8 Dep. | Lat. | Dep. Lat. || Dep. | Lat. || Dep. ! Lat. g
=] =]
o
§ 54 Dog 5234 Deg. 5314 Deg. 5314 Deg. ;,3;

|
E
5




TRAVERSE TABLE.

-
(-]

- N AN NN N NN NN N T
¥ | 6 Deg 3614 Deg. | 3614 Deg. | 3634 Deg. | £
g g
g B
8 Lat. | Dep. | Lat.,| Dep. | Lat. | Dep. | Lat. | Dep. | 8
51 | 41.26 | 2098 | 41-13 | 30:16 | 4100 | 30-34 || 40-86 | 30-51 | 51
52 | 42:07 | 3056 [ 4194 | 3075 [ 41:80 | 30-93 || 41-67 | 3111 | 52
53 | 42:88 | 81'15 | 4274 | 313 4260 | 31-53 | 4247 | 3171 | 53
54 | 4369 | 3174 [ 4355 | 3193 || 4341 | 3212 | 43:27 | 32381 54
55 | 44'50 | 32:33 | 4435 | 32:62 [ 44-21 | 3272 | 44-07 | 3261 55
56 | 4530 | 3202 || 4516 | 3311 | 4502 | 33:31 || 4487 | 3351 | 56
57 | 4611 | 83:50 [ 4597 | 3370 | 4582 | 3390 ( 4567 | 3410 | 57
58 | 46°92 | 3409 [ 4677 | 3430 || 46:62 | 3450 | 4647 | 3470 | 58
50 | 4778 | 3468 [ 47:58 | 3489 |l 47-43 | 3509 | 47-27 | 3530 | 59
60 | 4854 | 3527 | 4839 | 3548 |l 4523 | 3569 || 48:08 | 3590 | 60
61 | 4935 | 3585 [ 4919 | 36:07 [ 4904 | 3628 | 48-88 | 36:50 | 61
62 5016 | 36:44 || 5000 | 36:66 [ 4984 | 3688 [ 49-68 | 37-10 62
63 | 50-97 | 3703 | 50-81 | 8725 |f 5064 | 37-47 | 5048 | 3769 | 63
64 | 51-78 | 3762 | 5161 | 3784 || 5145 | 3807 || 51-28 | 3829 | 64
65 | 5259 | 3821 | 52-42 | 38-44 || 62:25 | 3866 | 5208 | 3869 | g5
66 | 53-40 | 3879 | 5323 | 39-03 || 53-05 | 39-26 | 52:88 | 39-49 66
67 | 5420 | 3938 | 54:03 | 3962 || 53-86 | 3985 | 53:68 | 40°09 | 67
68 | 5501 | 3997 | 5484 | 4021 || 54:G6 | 4045 || 5440 | 4069 | 68
60 | 5582 | 40:56 | 5564 | 40-80 [ 55747 | 4104 | 5529 | 4128 | 69
70 | 56'63 | 41-14 || 5645 | 4139 || 56:27 | 4164 | 5609 | 41'88 | 70
71 | 5744 | 4173 | 57-26 | 41°98 | 5707 | 42:23 || 5689 | 4248 | - 71
72 | 5825 | 42:32 || 5806 | 42:57 |l 5788 | 42:83 | 57-69 | 43-08 | 72
73 | 5906 | 4201 | 5887 | 4317 || 5868 | 43-42 | 5849 | 43-€8 | 73
74 | 5987 | 4350 | 59-68 | 43-76 || 5949 | 4402 {| 59-29 | 4428 | 74
75 | 60°68 | 4408 |l 60-48 | 44:35 [ 60-29 | 4461 | 6009 | 44-87 | 75
76 | 61-49 | 4467 | 61:29 | 4404 {§ 6109 | 45:21 | 60-90 | 4547 | 76
77 | 62:29 | 4526 || 62-10 | 45:63 || 61:90 | 45:80 | 61-70 | 46:07 | 77
78 | 6310 | 4585 |l 62:90 | 46:12 | 62:70 | 4640 | 62-50 | 46:67 | 78
79 | 6391 | 4643 || 6371 | 4671 || 63-50 | 46:99 | 63-30 | 47°27 | 79
80 | 6472 | 4702 || 64'562 | 47°30 || 64:31 | 47°59 || 6410 | 47°87 | 80
81 | 6653 | 4761 || 65:32 | 47-90 || 65-11 | 48-18 | 6490 | 4846 | 81
82 | 6634 | 4820 | 6613 | 48-49 || 65-92 | 48-78 | 656°70 | 4906 | 82
83 | 67-15 | 4879 | 66-93 | 49:08 | 66:72 | 49:37 || 6650 | 4966 | 83
84 | 67°96 | 4937 || 67-74 | 49°67 | 67-52 | 4997 | 6731 | 5026 | 84
85 | 6877 | 4996 [ 6855 | 50-26 || 68-33 | 50°56 || 6811 | 50-86 | 85
86 | 69-58 | 5055 | 69-35 | 50-85 |f 6913 | 6115 || 68:91 | 51'46 | 86
87 | 70-88 | 5114 || 7016 | 5144 || 69°94 | 5175 | 6971 | 52:05 | 87
88 | T1-19 | 5173 | 70-97 | 52-04 | T0-74 | 5234 7051 | 5265 | 88
89 | 72-00 | 5231 | 7177 | 52°63 [ T1-54 | 5204 | 71-31 | 63256 | 89
90 | 7281 | 5290 | 72:58 | 5322 | 72:35 | 53'63 | 7211 | 5385 | 90
91 | 7862 | 5349 | 73-39 | 53-81 [ 7315 | 5413 | 72:91 | 5445 | 91
092 | 7443 | 5408 | 7419 | 5440 [ 7395 | 5472 § 73-72 | 65605 | 92
93 | 7524 | 5466 || 75700 | 54.99 | T4:76 | 55682 || 74:52 | 5564 | 93
94 | 7605 | 55626 | 75'81 | 55.58 | 76°56 | 5501 § 7532 | 5624 | 94
95 | 76:86 | 55-84 | 76°61 | 56,17 {| 76:37 | 5651 || 76:12 | 5684 | 95
96 | 7767 | 5643 | 7742 | 56.77 || TT-17 | 5710 || 7692 | 5744 | 96
97 | 7847 | 5702 | 7823 | 57.36 {| 7797 | 65770 { 77-72 | 6804 | 97
98 | 79.28 | 5760 | 7903 | 57-95 | 78-78 | 58:29 i 78:52 | 5864 | 98
99 80°09 | 5819 | 7984 | 5854 || 79-58 | 5889 || 79-32 | 5923 | 99
100 | 8090 | 5878 | 80-64 | 59-13 |l 80'39 | 59-48 |l 80-13 | 5983 | 100
3 Dep. | Lat. || Dep. | Lat. Dep. | Lat. | Dep. | Lat. g
g ]
% 54 Deg. 5334 Deg. 6314 Deg. 5314 Deg. g §
e e A A I SIS~
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TRAVERSE TABLE.

T T T

! = 37Deg. | 314 Deg. | 3734 Deg. | 3734 Deg. ? %
=

5 Lat. | Dep. || Lat.»; Dep. || Lat. | Dep. | Lat. | Dep. | &
51 | 4073 | 30-69 || 4060 | 3087 | 40-46 | 31-05 || 4023 | 3122 | 51
52 | 4153 | 3129 {4139 | 31-48 | 4195 | 31-66 [ 4112 | 3184 | 52
53 | 4233 | 3190 | 429 | 3208 | 4205 | 3226 | 4191 | 3245 | 53 (¢
51 | 4313 | 3250 | 4298 | 3269 [ 4284 | 3287 [ 4270 | 3306 | 54 ¢
55 | 4362 | 3310 [ 4378 | 3320 | 4363 | 3348 | 4349 | 3367 | 55
56 | 4472 | 3370 [ 4458 | 3390 | 4243 | 3109 | 4198 | 3128 | 56
57 | 4652 | 3450 || 4587 | 3150 | 4522 | 3170 | 4507 | 3190 | 57
58 | 46:32 | 3491 [ 4617 | 3511 | 4601 | 3531 || 4586 | 3551 | 58
50 | 4712 | 35.51 | 4696 | 3571 | 4081 | 3592 [ 4665 | 3612 | 50
60 | 4702 | 3611 | 4776 | 3632 | 47-60 | 36:53 | 4744 | 3673 | 60
61 ‘| 4872 | 3671 | 4556 | 3692 | 4839 | 3713 | 4823 | 3735 | €1
62 | 4952 | 3731 | 4935 | 3753 | 4919 | 3772 | 49-02 | 37-96 | 62
€3 | 5031 | 3791 | 5015 | 3813 [ 4908 | 38:35 || 4981 | 3857 | 3
61 | 51-11 | 3552 | 50-04 | 38774 || 5077 | 3896 | 50-60 | 30-18 | 64

" &5 | 5101 | 3012 | 5174 | 3981 | 5157 | 3057 | 51-30 | 3079 | 65
66 | 5271 | 3972 | 5254 | 3995 | 5236 | 4018 | 5219 | 4041 | 66
o7 | 5551 | 4032 | 5333 | 4055 || 5315 | 4079 | 5298 | 4102 | 67
68 | 5431 | 4092 | 5413 | 4116 || 5305 | 4140 [ 5377 | 4163 | €8
60 | 5311 | 4153 | 5402 | 4177 | 5474 | 4200 | 5456 | 4224 | 69
70 | 5590 | 4213 | 5572 | 4237 | 5553 | 4261 || 5535 | 42:86 | 70
11 | 5670 | 4273 | 5652 | 4298 | 5633 | 4322 [ 5614 | 4347 | T1
7o | 5750 | 4333 | 5731 | 4358 | 5712 | 4383 | 5693 | 4408 | 72
73 | 5830 | 4393 | 5811 | 4419 | 5701 | avas | 5772 | 4469 | %3
71 | 5970 | 4453 | 5300 | 4279 || 5871 | 4505 [ 5851 | 4530 | T4
7 | 5090 | 4514 [ 5970 | 4540 || 5950 | 4566 [ 50-30 | 4502 | 75 -
76 | 6070 | 4574 | 6050 | 4600 | 6029 | 4627 || 6009 | 4653 | 76
7 | 61490 | 4631 | 61-20 | 4661 || 6109 | 4687 | 6088 | 4714 | 77 $
78 | 6220 | 4604 | 6209 | 47-21 | 6188 | 47-48 | 6167 | 47755 | 78
7o | 6300 | 4754 | 62:88 | 47-82 | 6267 | 4800 | 6246 | 4837 | 79
80 | 6389 | 4815 | 6368 | 4842 | 6347 | 4870 | 6326 | 4508 | 80
81 | 6460 | 4875 | 6143 | 4903 | 6426 | 4931 | 6405 | 4950 | s1
82 | 6549 | 4935 | 6527 | 4963 | 6505 | 4902 | 6484 | 5020 | 82
83 | 66:29 | 4995 | 66:07 | 5024 | 6585 | 50-53 | 6563 | 50-81 | 83
81 | 6709 | 5055 | 6686 | 508 | 6664 | 5114 | 6642 | 51-43 | 84
85 | 67-88 | 5115 [ 6766 | 5145 | 6743 | 5174 | 6721 | 5204 | 85
86 | 6568 | 5176 [ 6546 | 5206 | 6823 | 52:35 | 6300 | 5265 | 86
87 | 6948 | 5236 | 6925 | 5266 | 6902 | 5296 | 6879 | 5326 | 87
s8 | 7028 | 5296 | 70-05 | 5327 || 6982 | 5357 | 6958 | 53-88 | 88
89 | 7108 | 5356 | 7081 | 5387 | 7061 | 5418 | 7037 | 5440 | 89
90 | 71-88 | 5416 [ 7164 | 5448 | 7140 | 5479 | 7116 | 5510 | 90
o1 | 7268 | 5477 | 7244 | 5508 | 7220 | 5540 | 7195 | 5571 | 91
92 | 7347 | 5537 | 7323 | 5569 U 7200 | 56:01 | 7274 | 56:32 | 92
03 | 7427 | 5597 | 7403 | 5629 || 7378 | 5661 | 7353 | seros | 93
ot | 7507 | 56:57 | 7482 | 5600 | 7458 | 5722 | 7432 | 5755 | o1
05 | 7587 | 5717 | 7562 | 5750 | 7587 | 5783 || 7512 | 5816 | 95
96 | 76:67 | 577 | 7642 | 5811 | 766 | 5844 | 7591 | 5877 | 96
o7 | 747 | 5838 | 1721 | 5871 | 7696 | 5905 | 7670 | 5939 | 97
98 | 7827 | 5808 | 7801 | 5932 | 7775 | 5966 [ 77-49 | 6000 | 98
99 | 7906 | 5958 | 7880 | 5902 | 7851 | 6027 | 7823 | 60-61 | 99
100 | 7986 | 6018 [ 79-60 | 60-53 || 7931 | 60-88 | 79-07 | 61-22 | 100
¢ | Dep. | Lat. | Dep. | Lat. | Dep.! Lat. | Dep. | Lat. | g
=) il
..:';E 53 Deg. 5234 Deg 5214 Deg. 521/ Deg. g




78 TRAVERSE TABLE.

21 ssDeg 381{ Deg. | 3814 Deg. | 8834 Deg. §
5
5 B
8 | Lat. | Dep. || Lat. | Dep. i Lat. | Dep. | Lat. | Dep. 8
1] 079 | 062 | 079 062 || 078 | 062 | 078 | 063 1
2 158 | 123 157 124 157 1-24 156 | 12 2
; 8 | 236| 18 [ 236| 186 ( 235| 187 | 224] 188 | 3
4 315 | 246 314 | 248 313 | 249 312 -5 4
) 394 | 308 893 | 310 391 | 31 390 | 313 b
6 473 | 369 471 371 470 374 468 | 376 6
T 552 | 431 550 | 433 548 | 436 546 | 4:38 T
8 630 | 493 628 | 495 626 | 498 624 | 501 8
9 709 | 554 707 587 704 | 560 702 | 563 9
10 788 | 616 785 | 619 783 | 623 780 | 626 10
11 867 677 864 | 681 861 | 685 858 6-89 31
12 946 | 739 942 | T43 939 | T47 936 | 761 12
13 | 1024 | 800 [ 1021 | 805 {| 1017 | 809 | 1014 | 814 13
14 | 1103 | &62 | 1099 | 867 || 1096 | 872 | 1002 | 876 14
15 [ 1182 | 923 [ 1178 { 929 | 11741 934 { 1170 | 939 15
16 | 1261 | 985 |[ 1257 | 991 | 1252 | 996 |} 1248 | 1001 16
17 13-40 | 10-47 | 13-35 | 1052 | 13-30 | 10-58 | 1326 | 10-64 17
18 1418 | 11-08 || 14-14 | 11-14 |f 1409 | 11-21 | 1404 | 11-27 18
19 | 1497 | 1170 | 1492 | 11-76 | 1487 | 11-¢3 || 1482 | 11-89 | 19
20 | 1576 | 12.31 || 15°71 | 12:38 | 15°65 | 12:45 || 1560 | 12:52 20
21 | 1655 | 1293 | 16-49 | 13-00 | 1643 | 1307 { 16:38 | 1314 21
22 | 17-34 | 1354 || 17-28 | 13-62 | 17-22°| 1370 ¢ 17-16 | 13-77 22
23 | 1812 | 1416 | 18:06 | 1424 | 18-00 | 14:32 || 17-94 | 1440 23
24 | 1891 | 1478 | 1885 | 1486 | 1878 | 1494 | 1872 | 1502 24
25 | 1970 | 1539 || 1963 | 16:48 | 19-67 | 1556 | 19-50 | 1565 25
26 | 2049 | 1601 | 2042 | 16:10 || 20-35 | 1619 || 20-28 | 16-27 26
27 2128 | 16:62 || 21-20 | 1672 | 2113 | 16'S1 | 21°06 | 16-90 27
28 | 22:06 | 17-24 || 2199 | 17-33 || 21-91 | 17-43 | 2184 | 17-53 28
29 | 2285 | 17-85 | 2277 | 1795 || 22:70 | 1805 | 2262 | 1815 29
30 | 2364 | 1847 | 2356 | 1857 | 2348 | 1868 | 23-40 | 1878 30
31 24-43 | 1909 | 24-34 | 19:19 || 2426 | 19-30 || 24-18 | 19-40 31
32 | 2522 | 1970 |l 256113 | 19-81 | 2504 | 1992 || 24-96 | 20-03 32
33 | 2600 | 2032 | 2592 | 2043 | 2583 | 2054 || 25-74 | 20°66 33
34 | 2679 | 2093 | 26:70 | 21°05 | 2661 | 21-17 § 2652 | 21-28 34
35 | 2158 | 2155 || 2749 | 2167 || 2739 | 2179 | 27-30 | 2191 | 35
86 | 28:37 | 2216 || 2827 | 22-29 | 28-17 | 2241 | 28-08 | 22-58 36
37 | 2016 | 2278 { 2906 | 2291 | 28-06 | 2303 } 28-86 | 2316 | 87
88 | 2994 | 2340 | 2984 | 23-53 | 2974 | 2366 || 20-64 | 23-79 38
39 | 8073 | 2401 || 3063 | 2414 || 30°52 | 24:28 || 5042 | 2441 39
40 | 3152 | 2463 | 3141 | 24-76 | 3130 | 2490 | 31:20 | 2504 | 40
41 | 3231 | 25-24 |l 32:20 | 25:38 | 32:09 | 2552 | 3198 | 25:66
42 | 3310 | 2586 | 3298 | 2€-00 | 3287 | 26:15 | 3276 | 2629
43 | 33'88 | 26°47 |l 3377 | 26:62 | 3365 | 2677 || 33:53 | 26-91
44 | 3467 | 27°09 || 3455 | 27-24 |l 34'43 | 27-39 | 34-31 | 2764
45 | 3546 | 2770 |l 35:34 | 2786 | 3522 | 2801 |l 35:09 | 2817
46 | 3625 | 2832 | 36:12 | 28-48 |l 36:00 | 28:64 || 35°87 | 2879
47 | 37°04 | 2894 | 36:51 | 29:10 '| 36-78 | 2926 || 36:65 | 20-4!
48 | 37-82 | 2955 | 8779 | 2072 | 87-57 | 2988 || 3743 | 30-04
49 | 3861 | 3017 |l 3848 | 3034 | 38'35 | 30-50 | 38-21 | 30-67
50 | 3940 | 30:78 | 3927 | 3095 |l 39-13 | 3113 | 38-99 | 31:30
$ Dep. Lat. || Dep. | TLat. Dep. | Lat. Dep. | Lat
]
o
& 52 Deg. 5134 Deg. 5114 Deg. 5114 Deg.
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TRAVERSE TABLE.

AN A

Py
g‘f 38 Deg 3814 Deg. | 3814Deg. | 38 Deg.
B
&€ | Lat. | Dep. || Lat. | Dep. || Lat. y Dep. { Lat. | Dep
51 | 40-19 | 31-40 | 40°05 | 31-57 | 39-91 | 31-75 [ 3977 | 3192
52 | 40-98 | 32:01 f 40-84 | 3219 || 40-70 | 32-37 | 40°55 | 32:55
53 | 41-76 | 3263 | 41-62 | 32:81 | 41-48 { 3299 | 41-33 | 3317
54 | 4255 | 3325 || 4241 | 3343 || 4226 | 3362 | 42:11 | 33-80
55 14324 | 33:86 | 4319 | 34:05 || 43-04 | 3424 [ 42:89 | 3443
3 56 | 4413 | 3448 4398 | 3467 [ 4383 | 3486 [ 4367 | 3505
57 | 44:92 | 3509 || 4476 [ 3529 || 44:61 | 3548 || 4445 | 3568
58 | 45°70,| 3571 | 4555 | 35-91 | 45°39 | 36:11 || 45:23 | 36°30
59 | 4649 | 36:32 | 46:33 | 3653 || 46'17 | 36°73 | 46:01 | 36:93
60 | 47-28 { 3694 | 47-12 | 3715 | 46°96 | 37-35 || 4679 | 3756
61 | 4807 | 37-566 | 47-90 | 37-76 | 47-74 | 37-97 || 4757 | 3818
62 | 4886 | 38-17 | 48:69 | 38-38 | 4852 | 38:60 | 48:35 | 38-81
63 | 49°64 | 3879 ( 49-47 | 3900 |f 49-30 | 3922 || 49:13 | 39-43
64 | 5043 | 3940 | 5026 | 39:62 | 50:09 | 39-84 |l 49-91 | 40:06
65 | 51:22 | 40°02 | 51-05 | 40-24 || 50-87 | 40-46 || 50:69 | 40-68
66 | 5201 | 4063 | 51-83 | 4086 | 51-65 [ 4109 |l 51-47 | 41-31
67 | 52:80 | 41-25 | 5262 | 4148 || 52-43 | 41-71 | 5225 | 41-94
68 | 53-58 | 41-86 || 5340 | 4210 | 53-22 | 4233 | 5303 | 42:56
69 | 54:37 | 4248 | 54-19 | 42:72 || 5400 | 42-95 || 53-81 | 4319
70 | 55°16 | 4310 || 5497 | 43:34 | 5478 | 4358 | 54'59 | 43-81
71 | 55.95 | 4371 {1 5576 | 43-96 || 65°57 | 44:20 || 556-37 | 44-44
T2 | 5674 | 4433 || 56:54 | 44:57 || 5635 | 44:82 | 56°15 | 4507
(T3 | 5752 | 4404 | 57-33 | 4519 || 5713 | 4544 | 56'93 | 4569
) T4 | 5831 | 4556 | 5811 | 45°81 || 57-91 | 46:07 || 57-71 | 46-32
75 | 5910 | 4617 { 58-90 | 4643 || 5870 | 46:69 (| 5849 | 46:94
v 5989 | 4679 || 59°68 | 47:05 || 5948 | 47-31 || 5927 | 47-57
77 | 60°6S | 47-41 || 6047 | 47-67 || 60-26 | 47-93 || 60-05 | 48-20
78 | 61-46 | 48:02 || 6125 | 4S-29 || 6104 | 4856 || 60-83 | 48-82
79 | 62:25 | 4364 |l 62:04 | 48-91 || 61°83 | 49:18 || 61-61 | 49-45
80 | 63:04 | 4025 || 62:83 | 49-53 || 62:61 | 49:80 || 62:39 | 5007
81 | 63:83 | 4987 | 6361 | 50-15 || 63-39 | 5042 | 6317 | 50-70
82 | 6462 | 5048 | 6440 | 5077 (| 6417 | 51:05 |l 6395 | 51-38
83 | 6540 | 51-10 |l 6518 | 51-38 | 64-96 | 51'67 || 64'78 | 51-95
84 | 66:19 { 5172 || 6597 | 52:00 [l 65°T4 | 5229 | 6551 | 52-58
85 | 66:98 | 52:33 || 6675 | 52:62 || €66:52 | 52:91 || 66-29 | 53-20
86 | 6777 | 52:05 | 67-54 | 53-24 | 67-30 | 5354 | 67-07 | 53-83
87 | 68:56 | 63:66 || 6832 | 53:86 || €8:09 | 5416 || 67-85 | 5446
88 | 69-34 | 54'18 f 69-11 | 5448 || 68-87 | 5478 | 68:63 | 55:08
89 | 70:13 | 5479 |f 69-89 | 55°10 | €69-65 | 55-40 || 69-41 | 5571
90 | 70-92 | 5541 { 7068 | 5572 | 7043 | 56:08 | 70-19 | 5533
b
/91 | 7171 | 5608 [ 7146 | 56:34 || 7122 | 56:65 | 70-97 | 56:98
§ 92 | 72:50 | 56:64 | 7225 | 56:96 | 72:00 | 57-27 || 7T1-75 | 57-58
93 | 75:28 | 57°26 || 73-03 | 5758 |l 7278 | 57-89 [ 72:53 | 58-21
94 | 7407 | 57°8T | 73-82 | 5819 |f 73-57 | 5852 | 73:31 | 58-84
95 | 74:86 | 5849 || 74-61 | 58:81 || T4:35 | 59-14 f| 7409 | 59-46
96 (7565 | 5910 | 75:39 | 5943 [l 7513 | 59:76 | T4:87 | 60-09
97 | 7644 | 6972 |l 7618 | 6005 || 7591 | 60-38 | 7565 | 60-7T1
98 | 77-22 | 6033 (| 76:96 | 60-67 || 7670 | 61-01 | 76:43 | 61-34
99 | 7801 | 6095 |l 7775 | 61-29 [ 77°48 | 6163 | 77-21 | 61-07
g 100 | 78:80 | 61-57 f 7853 | 6191 || 7826 | 62:25 | 77-99 | 62:59
-1 Dep. | Lat. Dep. | Lat. | Dep. | Lat. || Dep. | Lat.
El
% 52 Deg 65134 Deg. | 5114 Deg. 5114 Deg.
-




TRAVERSE TABLE.

2 39 Deg 3914 Deg. 3914 Deg. 3934 Deg. g
E g
8 | Lat. | Dep. | Lat. | Dep. | Lat. ; Dep. | Lat. | Dep. |/ &
1] 08| 063 | o7r| 063 || 077 | o064 | 077 | 064 1
2 | 155| 126 | 165| 127 || 154 ) 127 | 154 | 128 | 2 )
3 | 233| 189 [ 282| 190 | 231| 101 | 231 192 | 3 ¢
4 | 811| 252 | 310| 253 | 309 | 25¢ | 308 | 256 | 4 ;
5 | 889 | 315 | 387 | 316 | 386 | 318 | 384| 320 | 5
6 | 466| 378 | 465 | 380 | 463 | 382 | 461 384 | ¢
7 | 544 | 441 | 542 | 443 | 540 | 445 | 638 | 448 | 7
8 (62| 603 | 620 506 | 617 | 509 | 615| 512 | 8
9 | 609 566 | 697 | 560 || 604| 572 || 602|575 | o
1o | 77| 620 | 74| €83 | 772| 636 | 769 | 639 | 10
11 | 855| 692 | 852| 696 || 849 7000 | 846 703 | 11
12 | 983 | 765 || 9290| 759 || 926 | 763 | 023 | 767 | 12
13 [1010 | 818 1007 | 823 1003 | &27 | 999 | 831 | 13
14 | 1088 | 881 {1084 886 [ 1050 | 801 [ 1076 | 895 | 14
15 | 1166 | 944 [ 1162| 949 [ 1167 | 954 [ 1153 | 959 | 15
16 | 1248 | 1007 .| 12:39 | 1012 | 12:35 | 1018 [ 1230 | 1023 | 16
17 | 1321 | 1070 | 1316 | 1076 { 1812 | 1081 | 1307 | 1087 | 17
18 | 1399 | 11-33 | 13-94 | 11-39 | 1369 | 11-45 | 1384 | 11-51 | 18
19 | 1477 | 11096 | 1471 | 1202 || 1466 | 12:09 [ 1461 | 1215 | 19
20 | 1554 | 1259 | 1549 | 1265 [ 1543 | 1272 | 15-38 | 1279 | 20
21 | 1632 | 1322 | 16:26 | 13-20 | 1620 | 13:36 | 1615 | 1343 | 21
32 | 1710 | 1384 | 17-04 | 1392 | 16-98 | 1309 | 1691 | 1407 | 22
23 | 1787 | 1447 || 1781 | 1455 || 1775 | 1463 | 17-68 | 1471 | 23
24 | 1865 | 1510 || 1859 | 1518 | 1852 | 1527 | 1845 | 1535 | 24
2 | 1943|1573 || 19-36 | 1582 | 1929 | 1500 | 1922 | 1599 | 25
26 | 2021 | 16:36 | 2013 | 1645 |l 2006 | 16:54 | 1999 | 1663 | 26
27 | 2008 | 1699 | 20-91 | 1708 || 2083 | 17-17 || 2076 | 1726 | 27
28 | 2176 | 1762 | 21-68 | 17-72 | 21-61 | 17-81 || 21-53 | 17-90 | 28
20 | 2254 | 1825 | 2246 | 1885 | 2288 | 1845 | 22:30 | 1854 | 29
30 | 2331|1888 | 2323 | 1898 | 2315 | 1908 | 23:07 | 1918 | 30
81 | 2409 | 1951 [ 2401 | 1961 [ 23-92 | 1972 [ 2363 | 1982 | 81
32 | 2487 | 2014 | 2478 | 2025 | 2469 | 2035 || 24:60 | 2046 | 32
33 | 2565 | 2077 || 2555 | 20-88 | 25-46 | 2099 [ 25:37 | 2110 | 33
34 | 2642 | 2140 [ 26:33 | 2151 | 2624 | 2163 [ 2614 | 2174 | 34
35 | 2720 | 2203 [ 2710 | 2214 [ 2701 | 22:26 [ 2601 | 2238 | 35
36 | 21-98 | 22:66 | 2788 | 2278 [ 27-78 | 2290 [ 27-68 | 2802 | 36
37 | 2875 | 2328 | 2865 | 2341 | 2855 | 2353 | 2845 | 2366 | 37
38 | 2053 | 2301 | 20-43 | 2404 | 29-32 | 2417 | 2022 | 2480 | 38
39 | 30-31 | 24'54 | 30-20 | 24-68 | 80-09 | 2481 | 2098 | 2494 | 39
40 | 31:09 | 25:17 | 3098 | 25:81 | 30-86 | 2544 | 3075 | 2558 | 40
41 | 3186 | 2580 [ 8175 | 2504 | 31-64 | 26:08 | 8152 | 2622 | 41
42 | 3264 | 2643 | 3252 | 2667 | 3241 | 2672 | 8229 | 26:86 | 42
43 | 3342 | 2706 | 8330 | 27-21 [ 3318 | 2735 | 8306 | 2750 | 43
44 (3419 ] 2769 [ 3407 | 2184 | 3395 | 27-99 | 3383 | 2814 | 44
45 | 3497 | 28-32 || 3485 | 2847 [ 3472 | 2862 | 3460 | 2877 | 45
46 | 8575 | 2895 | 8562 | 2010 | 35-49 | 2026 | 8537 | 2041 | 16
7 | 86:53 | 2058 | 36-40 | 20-74 | 3627 | 2090 [ 8614 | 3005 | 47
48 | 37-30 | 30-21 { 87-17 | 30-37 | 37:04 | 30-53 | 36:90 | 3069 | 48
49 | 3808 | 30-84 [ 37-95 | 31:00 [ 3781 | 8117 | 37-67 | 31:83 | 49
50 | 386 | 31-47 | 3872 | 3164 [ 2858 | 3180 | 38:44.| 3197 | 50
¢ | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. El
= q
2 2
= 51 Deg. 5034 Deg. 5014 Deg. 504 Deg. | 2
N N\I\(\)‘




TRAVERSE TABLE. 81

0

r 2 39 Deg. 301 Deg. | 3014 Deg. | 3934 Deg. | 2 (5
g g
g
§ 5 Lat. ' Dep. || Lat.,, Dep. | Lat. | Dep. || Lat. ; Dep. 8
51 | 39.63 3210 [ 3940 | 3227 | 3935 | 3244 { 30-21 | 3261 [ 5
s 52 | 4041 | 3272 | 40-27 | 3290 || 40-12 | 33:08 | 3098 | 33:25 | 52
53 | 4119 | 33:35 | 41-04 | 3353 [ 40-00 | 3371 || 4075 | 3389 | 53

54 | 41°97 | 35°98 || 41-82 | 3417 || 41°67 | 3435 | 4162 | 3453 g
55 | 4274 | 3461 [ 4259 | 3480 | 4244 | 3498 [ 4229 | 3517 | 55
56 | 4352 | 3524 | 4337 | 3543 || 43-21 | 3562 || 4306 | 3581 | 56
57 | 44:30 | 3687 | 4414 | 36:06 |f 4398 | 3626 || 43-82 | 3645 | 57
58 | 4507 | 3650 || 4491 | 3670 || 4475 | 36:89 | 4469 | 37-09 | 58
59 | 456°85 | 37°13 |l 4569 | 37-33 || 4553 | 3763 || 46'36 | 3773 | 59
60 | 4663 | 37°76 | 4646 | 3796 || 46°30 | 38'16 || 46-13 | 38-37 | 60
é 61 | 4741 | 3839 | 4724 | 3860 || 47°07 | 38-80 | 46°00 | 3901 | 61
62 | 4818 | 3002 | 48-01 | 3023 | 47-84 | 39-44 || 47°67 | 8965 | 62
) 63 | 48'96 | 3965 || 4879 | 39-86 | 48-61 | 4007 | 4844 | 4028 | 63
64 | 4974 | 4028 || 4956 | 4049 || 49-38 | 4071 | 49-21 | 4092 | 64
65 | 50°51 | 4091 |f 5034 | 41-13 {| 50-16 | 4135 | 49-97 | 41:56 | 65
66 | 51:29 | 4154 | 5111 | 4176 §§ 50-93 | 4198 | 50-74 | 42:20 | 66
67 52:07 | 4216 | 51-88 | 42:39 || 51-70 | 4262 || 51-51 | 4284 | 67
68 | 52:85 | 4279 | 5266 | 4302 || 5247 | 4325 |f 52:28 | 4348 | 68
69 | 5362 | 4342 | 5343 | 4366 || 5324 | 4389 || 53056 | 4412 | 69
70 | 5440 | 4405 |f 5421 | 44-29 [ 5401 | 4453 | 53-82 | 4476 | 70
71 | 5518 | 4468 | 54-08 | 4492 || 5479 | 4516 || 5450 | 4540 | 71
72 5595 | 45°31. || 556°76 | 45°55 || 5556 | 45-80 || 55°36 | 4604 | 72
73 | 5643 | 4604 || 56563 | 46:19 || 56-33 | 4643 | 5613 | 4668 | 73
74 | 65751 | 4657 | 57-31 | 46-82 || 67-10 | 47°07 | 56:89 | 4732 | 74
w5 | 6829 | 4720 || 58-08 | 4745 || 67-87 | AT-T1 || 5766 | 4796 | 75
76 | 5906 | 47-83 || 58:85 | 48:09 | 5864 | 48-34 || 5843 | 48-60 | 76
77 | 5984 | 4846 | 59°63 | 48-72 || 59-42 | 4898 || 5920 | 46524 | 77
78 | 60°62 | 4909 || 60-40 | 49-35 || 60-19 | 49-61 { 5997 | 4988 | 78
79 | 61-39 | 4972 | 61-18 | 49-98 | 60-06 | 50'26 | 60-74 | 50-52 | 79
80 | 6217 | 5035 | 61-95 | 50-62 || 61-73 | 5089 | 61°51 | 5116 | 80
81 | 6295 | 5097 || 62:73 | 5125 || 6250 | 51-562 | 62-28 | 51-79 | 81
82 | 6373 | 5160 | 6350 | 51-88 || 63:27 | 62:16 | 63-04 | 5243 | 82
) &8 50 | 5223 || 6427 | 5251 | 6404 | 5279 | 63-81 | 5307 | 83
84 | 6528 | 5286 | 65°05 | 53-16 || 6482 | 5343 | 6458 | 5371 | 84
85 | 66:06 | 5349 [ 6582 | 53-78 |f 656°69 | 56407 | 6535 | 5436 | 85
86 | 66:83 | 5412 || 66°60 | 5441 || 66:36 | 5470 || 6612 | 5499 | 86
87 67-61 | 5475 [ 67-37 | 6505 | 6713 | 556-34 | 66:89 | 5563 | 87
88 | 6839 | 55°38 | 6815 | 55°68 || 67-90 | 556°97 | 67-66 | 5627 88
89 | 6917 | 5601 | 6892 | 56:32 || 68-67 | 56:61 || 6843 | 56:91 | 9
90 | 6994 | 56:6% | 69-70 | 56:04 [| 6946 | 57°25 || 6920 | 5755 | 90
91 | 70-72 | 87-27 | 7047 | 57-568 || 70-22 | 57-88 [ 6996 | 6819 | 91
92 | 7T1°50 | 657-90 [ 71-24 | 5821 | 70-99 | 5852 | 7073 | 58-83 | 92
93 | 7227 | 5863 | 7202 | 58.84 || 7176 | 59-16 | 7150 | 59-47 | 93
o4 | 7505 | 59°16 || 7279 | 5947 | 72-53 | 6979 || 7227 | 6011 | o4
95 | 73:83 | 6979 | 7867 | 60.11 | 73:30 | €0-43 || 7304 | 6075 | 95
96 | 7461 | 6041 || 74-34 | 60.74 || 74:08 | 61°06 {| 73:81 | 61-39 | 96
97 | 7538 | 61:04 | 7512 | 61.37 | 7485 | 6170 | 74568 | 62:03 | 97

98 | 7616 | 61:67 | 7589 | 6201 | 7662 | 6234 || 7535 | 6266
99 | 76-24 | 62:30 |l 7666 | 6264 | 76:39 | 6297 [ 76-12 | 6330 | 99
100 | 7771 | 6293 | 77-14 | 6327 [ 77-16 | 63-61 [ 76-88 | 63-94 | 100
8 Dep. | Lat. || Dep. | Lat. || Dep. | Lat. | Dep. | Lat. 3
1 £
2 ;
% 51 Deg. 5034 Deg. 5014 Deg. 5014 Deg. g §



2 TRAVERSE TABLE.

g | 40 Deg 40){Deg. | 40)5Deg. | 403 Deg. | &
= 3
5 3
S | Lat: | Dep. | Lat. | Dep. Lat. | Dep. | &
1| o7 | o6t | 076 | 065 076 | 065 | 1
2 | 153| 120 | 143 | 120 152 | 181 | 2
3 | 230 193 | 220 194 227 | 196 | 3
1| 306| 257 | 305| 238 303 | 261 | 1
5 | 383 | 321 | 82| 328 379 | 396 5
6 | 60| 386 | 458 | 368 155 | 392 6
7 | 56| 450 | 531 | 452 530 | 451 7
s | 613 814 | 11| 517 : 8
o | 689 579 | 87| 552 9
10 | 66| 643 | 63| 646 10
1 | 84| 707 | 80| 711 n
12 | 919 171 | e16| 775 12
13 | 906| 836 | 992| 840 13
14 1072 900 || 1069 905 14
15 11-49 964 | 1145 969 15
16 | 1226 | 1028 | 12:21 | 103 16
17 | 1202 | 1093 | 1297 | 1008 17
: 18

19

20

50 Deg. 4934 Deg. 4914 Deg. 491 Deg.

1
.

(2] COCOIRCO COMINNIIL
BRLILRRYEE LBREER
L Y o T R T e W W W N T Yl

¢ Distance.




TRAVERSE TABLE.

40 Deg. 4014 Deg. 4014 Deg. 4034 Deg.

80 | 6128 | 5142 | 6106 | 51-69 | 60-83 | 5196 { 60°61 | 52:22
81 | 62:05 | 5207 || 6182 | 52:34 | 61:69 | 62:61 | 61:36 | 52-87

50 Deg. 4937 Deg. 4914 Deg. 4914 Deg.

Distaunce.

51

52

5.

54

55

56

51

58

59

60

61 X e 5 . g - .

62 g 9 g 5 . s

65 8 X -6 . y e s >

€6 i 2 ¢ : 3 . 3

67 - - & % - { % f

68 - X 2 3 - 3 . g

69 - E 3 . 9 . ¢

70 g ¥ % d 9 ¢ 3 p

7 T g 5. " . X .35

o] 5 g « 8 ¥ ) g b

73 -2 0 g 4 ¥ 43 X z

75 . .91 y p e 2 .83 ?

76 16822 ) 4385 || 5801 | 40-11 || 57-79 | 49:36 || 57-57 | 4961
l}

e T o T S D A A A N N N




TRAVERSE TABLE.

NSNS
g g 41 Deg. 4114 Deg. 4114 Deg. 4134 Deg. g
B B
& | Lat. | Dep. | Lat. | Dep. | Lat. | Dep. | Lat. | Dep: | &
1 075 | 066 075 | 066 075 | 066 075 | 067 1
2 151 | 131 150 | 1-32 1:50 | 133 149 | 1-33 2
3 2:26 | 197 2:26 | 198 2:25 | 199 224 | 2:00 3 2
4 302 | 262 01| 264 300 | 265 298 | 266 4
5 37T | 328 376 | 330 374 331 373 | 333 5
S 6 453 | 394 451 396 4:49 398 4:48 | 400 6
7 528 | 459 526 | 462 524 | 464 522 | 466 7
8 604 | 525 601 527 599 530 597 533 g
9 679 | 590 677 | 603 674 | 596 671 | 599 9
10 755 | 656 752 | 659 749 | 663 746 | 666 10
11 830 | 722 827 | 725 824 | 729 821 | 7-32 1
12 906 | 787 902 | 791 8:99 795 895 7-99 12
13 981 | 853 977 | 8567 974 | 861 970 | 866 13
14 | 1057 | 918 [ 1053 | 923 | 1049 | 928 |l 10-44 | 932 14
15 | 11:32 | 984 )| 1128 | 989 | 11-23 | 994 || 11119 | 999 15
18 | 12:08 | 10-50 || 12:03 | 10-55 { 11-98 | 1060 | 11-94 | 10-65 16
17 | 1283 | 11-15 | 1278 | 11-21 | 1273 | 1126 ¢ 1268 | 11-32 17 g
18 | 1358 | 11-81 | 1353 | 11-87 | 13-48 | 1193 (| 13:43 | 11-99 18
19 | 14:34 | 1247 | 1428 | 12:53 | 1423 | 1259 | 14-18 | 1265 19
20 | 1509 | 13-12 | 1504 | 1319 ( 14:98 | 1325 || 14-92 | 13-32 20
21 | 1585 | 1378 |l 1579 | 1385 || 1573 | 13:01 | 1567 | 13-98 21
22 | 16:60 | 1443 [ 1654 | 1451 | 1648 | 14:58 || 1641 | 1465 22
23 | 17:36 | 1509 || 17-29 | 1516 || 17-23 | 15-24¢ || 17-16 | 1532 23
24 | 1811 | 1575 [ 1804 | 1582 | 17°97 | 1590 || 17-91 | 1598 24
25 | 18-87 | 16-40 | 1880 | 1648 | 1872 | 16:57 || 1865 | 16€5 25
. 26 | 1962 | 17-06 | 19-55 | 17-14 [ 1947 | 17-23 || 19-40 | 173 26
27 | 2038 | 17-71 || 20-30 | 17-80 {| 20-22 | 17-89 |f 20-14 | 17-98 27
28 | 21:13 | 18-37 | 21:05 | 1846 | 20-97 | 18:55 || 2089 | 18-64 28
29 | 21-89 { 1908 | 21'S0 | 1912 | 21'72 | 19-22 }i 21-64 | 19-31 29
30 | 2264 | 1968 {| 2256 [ 1978 | 22-47 | 19-88 || 2238 | 19-98 30
81 | 2340 | 20-34 | 23-31 | 2044 { 2322 | 2054 || 2313 | 2064 | 31
32 | 2415 | 2099 | 2406 | 21-10 | 23-97 | 21-20 || 23-87 | 21-31 32
33 | 24911 2165 || 2481 | 2176 | 2472 | 2187 || 2462 | 21-97 33
34 | 25°66 | 22:31 | 25°56 | 2242 | 2546 | 22:53 || 25:37 | 22:64 34
é 35 | 2641 | 2296 (| 2631 | 2308 | 26:21 | 23-19 || 26:11 | 23-31
;86 | 2717 | 2362 || 27°07 | 2374 || 2696 | 23.85 (| 26'86 | 23-07
e 37 | 2192 | 24-27 | 27-82 | 2440 || 27-71 | 2452 | 2760 | 24-64
38 | 2868 | 2493 [ 28'57 | 2506 || 28-46 | 2518 {| 28-35 | 25'30
§ 89 | 2043 | 2559 | 29-32 | 25°71 | 29:21 | 2584 | 29-10 | 25°97
40 | 3019 | 26-24 | 30-07 | 26:37 |f 29-96 | 26:50 [ 29-84 | 26°64
»
S 41 | 3091 | 2690 || 30-83 { 27°03 [ 30-71 | 27-17 |l 3059 | 27-30
42 | 3170 | 27-55 | 31-58 | 27°69 || 31-46 | 27-83 || 31-33 | 27-97
43 | 32:45 | 28-21 | 32:33 | 2835 | 3221 | 2849 | 32:08 | 28-63
44 | 3321 | 28-87 | 33-08 | 20-01 || 3295 | 2916 [ 3283 | 2930
45 | 3396 | 2952 | 33-83 | 2967 || 3370 | 2982 || 33-57 | 20-97
46 | 3472 | 30:18 || 3458 | 30-33 || 3445 | 3048 || 34-32 | 3063
47 | 3547 | 30-83 | 35'34 | 30-99 [ 3520 | 31-14 || 85-06 | 31-30
48 | 3623 | 3149 [ 3609 | 3165 || 3595 | 3181 || 35:S1 | 31-96
49 | 3698 | 3215 | 3684 | 3231 || 3670 | 3247 | 36-56 | 32:63
50 | 3774 | 32-80 | 3759 | 82:97 | 37-45 | 8313 } 37-30 ; 33-20
g Dep. | Lat. || Dep. | Lat. || Dep. | Lat. || Dep. 1 Lat.
=
g 49 Deg. 4834 Deg. 4814 Deg. 4814 Deg.




TRAVERSE TABLE. 85

Lat. | Dep. || Lat. | Dep. { Lat. | Dep. | Lat. ) Dep.

51 | 3849 | 3346 38'34.. 33-63 | 3820 | 3379 | 38:05 | 33-96 51
52 | 3924 | 84:12 || 3910 | 3429 | 3895 | 3443 | 3879 | 34'63 52
3 K ¥ e o

54 | 4075 | 3543 | 4060 | 35°60 10-44 | 3578 | 40-20 | 3596 54
55 | 41-51 | 36:08 [ 4135 | 36-26 || 41-19 | 36-44 | 41:03 | 36:62 55

56 | 42-26 | 3674 || 42710 | 3692 || 41-94 | 3711 {| 4178 | 37-29 56
57 | 43-02 | 3740 | 42-85 | 37-68 || 42:69 | 37-77 § 4253 | 3796 57
58 | 4377 | 3805 § 43-61 | 38-24 | 43-44 | 3843 | 4327 | 38:62 58
60 | 4528 | 3936 [ 45711 | 39:56 [| 4494 | 3976 | 4476 | 3995 60
61 | 46:04 | 40°02 | 4586 | 40-22 |f 4569 | 4042 [ 4551 | 4062 61
62 | 4679 | 40°68 | 4661 | 4088 |l 46-44 | 4108 [ 4626 | 41°28 62
63 | 47-55 | 41-33 | 47-37 | 41-54 || 47-18 | 4175 | 47-00 | 4195 63

65 | 49:06 | 4264 | 48-87 | 42:86 | 48:68 | 4307 |f 4849 | 43°28 65
66 | 49-81 | 43:30 f 4962 [ 43:52 || 4043 | 43-73 | 49-24 | 4395 66
68 | 51-32 | 4461 | 51'13 | 44:84 || 5093 | 4506 { 5073 | 45-28 68
60 | 52:07 | 4527 | 51-88 | 4549 |l 51-68 | 4572 | 5148 | 4595 69
70 | 5283 | 4692 || 5263 | 46:15 | 5243 | 46-38 1 52-22 | 4661 70
71 | 53:58 | 46:58 |} 53-38 | 4681 || 53-18 | 47-05 { 52-97 | 47-28 71

73 | 5509 | 47-89 54'8.8 4813 || 54-67 | 48:37 || 5446 | 4861 73

49 Deg. 4834 Deg. 4814 Deg. 4817 Deg.

Distance.




86 TRAVERSE TABLE.

NYVWVV\N y e

—
g 42 Deg. 4214 Deg. 4234 Deg. 423/ Deg. i
: = =

B = <]
8 Lat. | Dep. {| Lat. | Dep. | Lat. | Dep. i Lat. } Dep 8
41 074 | 067 074 | 067 074 | 068 073 | 068 1
2 1449 | 1-34 148 | 134 147 1-35 1-47 1-36 2
3 2231 201 222 1 202 2:21 2:03 220 | 204 3
4 2:97 2:68 296 | 269 295 1 270 294 | 272 4
6 .|_372}-335 370 | 336 369 | 338 367 339 5
6 446 | 401 444 | 403 442 | 405 441 | 407 [}
7 520 | 468 518 | 471 516 | 473 514 | 475 5
& 595 | 6535 592 | 538 590 | 540 587 543 8
9 669 | 602 666 | 605 664 | 608 661 611 9
743 740 | 672 737 676 734 | 679 10
8- 814 | 7-40 811 | 743 8:08 | 747 11
92 8:88 | 807 885 811 881 | 815 12
962 | 874 958 | 878 955 | 882 13
1036 | 941 {1 1082 | 946 | 1028 | 950 14
1110 | 10-09 { 11:06 | 1013 J{ 11-01 | 10-18 15
11-84 | 10:76 | 11-80 | 10-81 | 11-75 | 10-86 16
12-58 | 1143 | 12:53 | 11°48 |} 12:48 | 11-54 17
13-32 | 12:10 (1 13-27 | 1216 | 13-22 | 12:22 18
1406 | 12:77 [ 1401 | 1284 |f 13-95 | 12:90 19
14:80 | 1345 [ 1475 | 13-51 || 14-69 | 13:58 20
) 1554 | 1412 | 1548 | 1419 |l 1542 | 1425 21
1628 | 1479 | 1622 | 1486 |f 1616 | 14-93 22
1702 | 1546 || 16:96 | 1554 | 1689 | 1561 23
1777 | 1614 }f 17-69 | 16-21 || 17-62 | 1629 24
1851 | 16:81 | 18-43 ;| 16:89 | 1836 | 1697 25
19:25 | 17-48 || 1917 | 1757 || 19:09 | 17:65 26
19-69 | 18-15 | 1901 | 1824 | 19-83 | 18-33 27
20-73 | 18:83 | 2064 | 18'92 } 20°56 | 19-01 28
21-47 | 19°50 | 21-38 | 19-59 i 21-30 | 19-69 29
2221 | 20017 | 2212 | 2027 || 22-03 | 20-36 30
2295 | 20:84 | 22:86 | 2094 |l 22-76 | 21-04 31
23-€9 | 21'52 | 2359 | 21°62 | 23:50 | 2172 32
2443 | 2219 || 2433 | 22:29 || 24-23 | 2240 33
25°17 | 22:86 | 25°07 | 22:97 | 24°97 | 23-08 34
2591 | 23°53 | 2580 | 2365 | 2570 | 23-76 35
26:65 | 24°21 || 2654 | 24-32 || 26-44 | 24°44 36
27-39 | 24-88 || 27-28 | 25700 | 27-17 | 25-12 37
2813 | 25°565 | 2802 | 2567 || 27-90 | 2579 38

2887 | 2622 || 2875 | 26:35 || 23:64 | 26-47 3
2061 | 2689 | 2049 | 27-02 || 29:37 | 2715 40
3035 | 2757 [l 3023 | 2770 { 30-11 | 27-83 41
31:09 | 28-24 || 30°97 | 28-37 [ 30-84 | 28-51 42
31-83 | 28-91 | 31-70 | 2905 | 31-58 | 2919 43
3267 | 29-58 |l 3244 | 2973 | 32:31 | 29-87 44
3331 | 3026 | 3318 | 3040 | 33:04 | 30°55 45
34:05 | 30-98 [ 3391 | 3108 | 3378 | 31-22 46
3479 | 31°60 [ 34:65 | 3175 || 34:51 | 31-90 47
3553 | 3227 | 35-39 | 3243 | 8525 | 3258 48
36-27 | 32:95 |l 36113 | 3310 { 3598 | 3326 49
37°01 | 3362 [ 36:86 | 3378 [| 3672 | 3394 50
Dep. | Lat. || Dep. | Lat. Dep. | Lat g
=
4734 Deg. 4714 Deg. 47Y4 Deg. g’
~ NN




TRAVERSE TA L”i\;&ﬁbt

LIBA

OF THE

4 25N

”\/
i ; 42 Deg 4217 Deg.
/ &
g
g e Lat. ; Dep. | Lat. ; Dep.
{ 51 | 8190|3413 | 87757 3429
52 | 3864 | 8479 | 3849 | 8496
53 | 3939 | 35:46 | 3923 { 35-64
54 | 4013 | 3613 | 3907 | 36:31
55 | 4087 | 36:50 | 4071 | 36-98
56 | 41-62 | 3747 { 4145 | 3765
57 | 4236 | 8814 | 4219 | 3832
53 [ 4310 | 3881 | 4293 { 39-00
59 | 4385 | 8948 || 4367 | 3967
60 | 4469 | 4015 || 44-41 | 4034
61 | 4533 | 4082 | 4515 | 4101
62 | 46:07 | 4149 [ 4589 | 41-69
2 63 | 46:82 | 4216 [ 46:€3 | 42:36
(64 | 4756 | 4282 | 4737 | 4303
{ 65 | 4530 | 43-49 [ 4811 | 4370
66 | 4905 | 4416 | 4885 | 44-38
67 | 4979 | 44-83 | 4959 | 4505
a8 | 5058 | 4550 | 5033 | 4572
69 | 5128 | 4617 |l 5107 | 46:39
70 | 5202 | 4684 | 51-82 | 47-07
71 | 5276 | 4751 || 5256 | 4774
w2 | 5351 | 4818 | 5330 | 4841
73 | 5425 | 4885 | 54-04 | 49-08
74 | 6499 | 4052 || 5478 | 4976
{ w5 | 5574 | 5018 | 5552 | 5043
76 | 5648 | 5085 |l 5626 | 51-10
77 | 5722 | 5152 || 5700 | 5177
78 | 5797 | 5219 [ 5774 | 5244
5 7o | 5871 | 52:86 || 5348 | 5312
80 | 5945 | 5353 | 5922 | 5379
81 | 6019 | 5420 | 5996 | 5446
82 | 6004 | 5487 | 6070 | 5513
83 | 61-68 | 5554 | 6144 | 5581
84 | 6242 | 5621 | 6218 | 5648
85 | 6317 | 5688 | 6292 | 5715
86 | 6391 | 5755 | 6366 | 57-82
87 | 6465 | 5821 | 6440 | 5850
88 | 6540 | 5868 | 65-14 | 5017
89 | 6614 | 5955 | 6588 | 59-84
( 9o | 6688|6022 [ 6662 | 60:51
§ o1 | 6763 | 6089 | 6736 | 61-19
92 | 6837 | 6156 | 6810 | 61:86
) 03 16911 6223 Il 6884 | 6253
) o+ | 6986 | 6290 [ 6958 | 6320
S 95 | 7060 | 6357 [ 70-32 | 6387
{ 9 | 7134 ] 6424 | 7106 | 64:55
o7 | 7208 | 6491 | 7180 | 6522
o8 | 7283 | 6557 | 7254 | 6559
99 | 7357 | 6624 | 7328 | 6656
100 | 74:31 | 66:91 | 7402 | 67-24
3 Dep. | Lat. Dep. | Lat.
=l
§ 48 Deg 473/ Deg. 4714 Deg. 4714 Deg.

{
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TRAVERSE TABLE.

IM NN
% 43 Deg. 4314 Deg. 4314 Deg. 4334 Deg E'?
1 @
B g
€ | Lat. | Dep. | Lat. | Dep. || Lat. | Dep. | Lat. | Dep. | 8
1 073 | 069 073 069 072 | 069 1
2 146 | 137 145 | 138 144 | 138 2
3 219 | 206 218 207 217 2:07 3
4 wol | 274 290 | 275 2:89 { 277 4

5 Sod | 343 363 344 36l | 546 5
6 + ol 411 4+35 413 433 | 415 6
7 519 | 480 508 482 506 4:84 g
8 £ | 548 580 | 551 578 | 563 8
9 656 | 017 693 | 620 650 | 622 9
10 728 | 685 725 | 688 722 692 10
11 801 | 754 798 | 757 795 | 761 11
12 874 | 822 870 | 826 867 | 830 12

( 13 947 | 891 943 | 895 939 | 899 13
14 1020 | 969 | 1016 | 964 || 10011 | 968 14
115 10°93 | 1028 | 1088 | 10-33 || 10-84 | 10-37 15
16 1165 | 10°96 | 1161 | 1101 { 11'56 | 11-06 16
A7 12-33 | 11465 [ 12:33 | 11-70 || 12:28 | 11-76 17
18 1311 | 12:33 || 13-06 | 12:39 §| 1300 | 1245 18
19 13-84 | 1302 || 1578 | 13-08 | 1372 | 1314 19
20 1457 | 1370 14‘51 1"\'77 1445 | 1383 20
21 1530 | 14-39 | 16-23 | 14:46 | 15°17 | 1452 21
22 1602 | 1507 |f 1696 | 15-14 || 15:89 | 1521 22
23 1675 | 1576 f 16°68 | 15-83 | 1651 | 1590 23
24 1748 | 1644 || 1741 | 16-52 {| 17-34 | 16°60 24
25 1821 | 17:13 || 1813 | 17-21 | 1806 | 17-29 25
26 1894 | 17-81 | 18:86 | 17-90 | 1878 | 17-98 26
27 1967 | 1850 | 1969 | 18:59 {| 19-50 | 18-67 27
28 20:39 | 19:19 || 2031 | 19-27 || 20-23 | 19-36 28

{ 29 21-12 | 1987 || 21:04 | 19-96 | 2095 | 2005 29
30 2185 | 20°56 || 21°76 | 20°65 || 2167 | 2075 30
31 2258 | 21-24 | 22-49 | 21-34 || 22:39 |. 2144 31
32 2331 | 21-93 | 2321 | 22:03 || 2312 | 22:13 32
33 2404 | 2261 [ 23°94 | 22-72 || 23-84 | 2262 33
4. 2876 1 23:30 (| 2466 | 2340 [ 24506 | 2351 34
35 | 2540 | 23-98 || 2539 | 2409 || 2528 | 2420 | 25
86 2622 | 2467 || 26111 | 2478 | 2601 | 24-89 3
& 20695 | 253 26:84 | 25047 || 26:73 | 25:59 37
o8 27-68 | 26°04 || 27°56 | 26:16 || 27-45 | 26-28 38
39 28-41 | 26:72 | 28:29 | 26:85 || 28-17 | 2697 39
40 2913 | 27-41 || 2901 | 27-53 || 28-89 | 2766 40
41 29-86 | 2809 || 20-74 { 28-22 || 2962 | 28-3 41
42 30059 | 2878 [ 3047 | 28-01 [ 3034 | 29-04 42
43 3162 | 2946 || 3119 | 2960 | 3106 | 20:74 43 2
44 32:05 | 30:15 [ 31-92 | 3020 {| 3178 | 8048 44
45 3278 | 30-83 | 3264 | 3008 | 3251 | 31-12 45
46 3351 | 3162 || 353 3166 || 33-23 | 31-81 46
47 34:23 | 32:20 | 3400 | 32:35 | 3395 | 32-50 47
48 3496 289 || 3482 | 8304 || 3467 | 3319 4
49 | 35:69 | 8357 |l 35-64 | 83373 | R5-40 | 33-88 49
50 3642 | 3426 | 3027 | 3442 | 3612 | 3458 50
$ Dep. | Lat. || Dep. | Lat. || Dep. | Lat. g
g 1
] 8
*g 4634 Deg. 4614 Deg. H 4614 Deg. E

A S

A~~~



TRAVERSE TABLE.

89

NN
§ 43 Deg. 43}, Deg. | 4834 Deg. | 433 Deg. | B
s
2 =]
& | Lat. | Dep. || Lat. | Dep. || Lat. | Dep. || Lat. ) Dep 8
51 37°30 | 3478 | a7-15 | 3494 | 3699 | 3511 | 3684 | 3527 51
52 | 3803 | 3546 | 3788 | 3563 | 37-72.| 3579 7:56 | 35°96 52
53 3876 | 36:15 |f 88:60 | 36:31 || 38-44 | 36-48 | 38:29 1 3665 53
54 3949 | 36-83 [l 39-33 | 37-00 { 39-17 | 37°17 | 39-01 } 37-34 54
55 | 4022 | 87-51 || 40-06 | 37-69 || 39-90 | 37-86 | 39:73 | 38-03 55
56 | 4006 | 38-19 || 40-79 | 38:37 || 40-62 | 38:55 |' 40;45 | 3872 56
5 T 41-69 | 38:87 || 41-52 | 39:06 | 41:35 | 39-24 || 4117 | 39-42 87
58 42:42 | 39:56 || 42:25 | 3974 || 42:07 | 39-92 |l 41-90 | 40-11 58
59 | 4315 | 40:24 || 4297 | 4043 | 42:80 | 4061 | 42:62 | 40:80 59
60 | 43-88 | 40-92 [ 4370 | 41-11 | 43-52 | 41-30 [ 43:3% | 41-49 €60
61 | 4461 | 41'€0 || 44°43 | 4180 || 4425 | 41-09 | 44°06 7| 42-18 61
62 | 45°34 | 42:28 | 45716 | 42:48 || 4497 | 4268 | 44-7Y | 42:87 62
63 | 46°08 | 42:97 | 4589 | 43:17 | 45670 | 43-37 || 45-51 | 43-57 63
64 | 46'81 | 43:65 | 4662 | 43:85 || 4642 | 44°05 | 4623 | 44-26 64
65 | 47°54 | 44:33 { 47-34 | 44:54 || 47°15 | 4474 | 46:95 | 44-95 65
66 | 48-27 | 45°01 | 48:07 | 4522 || 47-87 543 | 47-68 | 4564 €6
€7 | 49:00 | 4569 | 48:80 | 45-91 || 48-60 | 46°12 | 4840 | 46-33 67
€8 4973 | 46:38 | 4953 | 46-59 || 49-33 | 46:61 | 49-12 | 47-02 68
69 | 5046 | 47:06 || 5026 | 47-28 || 50-05 | 47°50 | 46-84 | 47-71 69
70 | 51-19 | 47-74 || 50°99 | 47-96 || 50-78 | 48-18 | 50°57 | 48-41 70
71 5193 | 4842 | 51-71 | 48-65 || 6150 | 48-87 | 51-29 | 49-10 71
72 52:66 | 49-10 || 5244 | 49-33 || 52-23 | 4956 || 52°01 | 49-79 72
3 | 6339 | 4979 | 5317 | 5002 || 5295 | 50-25 || 52-73 | 50-48 73
74 | 5412 | 50-47 || 5390 | 50°70 || 53-68 | 509+ | 5345 | 51-17 7
75 | 5485 | 51:15 |l 54°63 | 5139 |l 54-40 | 51:63 | 54-18 | 51'86 5
76 | 5558 | 51-83 H 5536 | 52:07 | 55°13 | 52:31 | 5460 | 525 76
34 56-31 | 5251 || 5608 | 52:76 || 5585 | 53:00 || 55°62 | 53-25 7
78 | 57-05 | 53:20 | 5681 | 5344 || 56:58 | 6369 || 56:24 | 53-94 78
79 15778 | 5388 | 57-54 | 54:13 || 57-30 | 54-38 7°07 | 5463 79
80 | 5851 | 54-56 Y 58-27 | 5481 | 58:03 | 55°07 | 57-79 | 55-32 80
81 | 59-24 | 5524 || 59:00 | 55°50 || 5876 | 55:76 || 58:51 | 56:01 81
82 | 59-97 | 55°92 || 5973 | 56:18 | 59-48 | 5645 [l 59-23 | 56-70 §2
83 | 60°70 | 56°61 [ 60°45 | 56-87 | 60-21 | 57-13 | 59:98 | 574 83
84 16143 | 57-29 || 6118 | 57-56 || 60-93 | 57-82 | 60-68 | 5809 84
85 | 6217 | 57°97 || 6191 | 58-24 || 6166 | 58-51 || 6140 | 58-78 85
86 | 6290 | 5865 |l 62:64 | 5893 {| 62:38 | 59-20 | 6212 | 5947 86
87 63:63 | 59-33 i 63-37 | 59:61 || 6311 | 5989 || 62:85 | 60°16 87
> 88 | 64:36 | 60°02 | 6410 ! 60-30 | 63-83 | 60-58 || €357 | 60-€5 88
89 | 65°09 | 60-70 | 64-82 | 60-98 || 64°56 | 61:26 || 64-29 | 61-54 80
90 | 65:82 | 61-38 | 6555 | 61-67 [ 65°28 | 61:95 || 65-01 | 62-24 90
91 | 6655 | 62:06 | 6628 | 62-35 || 66:01 | 62:64 || 6574 | 62:93 91
92 | 67-28 | 6274 || 67-01 | 63-04 || 66:73 | 6333 | 66°46 | 63:62 92
93 68:02 | 63-43 || 6774 | 6372 || 6746 | 6402 | 67-18 | 64-31 93
94 | 6875 | 6411 || 6847 | 64-41 || €819 | 6471 | 67°90 | 6500 94
95 | 6948 | 6479 || 69-20 | 6509 |l 6891 { €5-89 || 68:62 | 65:C9 95
96 | 70-21 | 6547 || 69-92 | 6578 | 69:64 | 66-08 |f 6935 | 66-39 96
97 17094 | 66:15 || 7065 | 66-46 | 70°36 | €677 | 7007 | 67-08 97
98 | 71-67 | 66:84 || 7137 | 6715 |f 71°09 | €7-46 || 7079 | 67-7T 98
99 | 72-40 | 67-52 || 7211 | 67-83 {f 71-S1 | 6815 || 71-51 | 68-46 99
100 | 73-14 | 6820 [ 72:84 | 6852 || 72-54 | 68-84 | 7224 | 6915 | 100
g Dep. | Lat. | Dep. | Lat. | Dep. | Lat. || Dep Lat. 3
a g
3
z 47 Deg. 46/ Deg. | 4614Deg. | 4614 Deg. ‘53
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TRAVERSE TADLE

NN AN AN A
2| 44 Deg | 43¢ Deg. | +i34 Deg. | 43¢ Deg. | 45Deg. g
5 3 3
& | Lat. | Dep. || Lat. | Dep. | Lat. | Dep. | Lat.; Dep. | Lat. , Dep 85
1] 072 o71| 070§ o71| o071 07| o71| 1)
2] 14 143 | 140 | 142| 141y 141} 141 | 2
3| 216 214] 210 | 213| 211 212| 212| 3
4| 288 285| 280 284 282 263| 2&3| 4
5| 360 857 | 850 | 355{ 352 854| 854 6
6| 432 428 421 | 426 422 424] 424 6
71804 499 | 491 497| 493 495 495| 7
8| 575 571| 561 568| 563| 566]| 566| 8
9| 647 642] 631 630| 634 636| 636| 9
10 | 719 18| 701§ 710| 704 || 707 | 707 102
11| 791 785 | 77| 781 774 Tv8| 78|11
12| 863 856 | 841 | 852| 845 849 | 849|12
131 935 927 | 911 923| 915 919} g19| 13
14 |1007 999 | 981 | 994| 956 || 9-90] 000 | 14
15 {1079 10+70 | 10+51 {1065 | 1056 [{10+61 | 10-61 | 15
16 | 1151 1141 | 11-21 {|11-36 | 1126 {|11-31 | 11-31 | 16
17 {1223 1213 | 1192 | 12:07 | 11°97 | 12:02 | 12:02 | 17
y 18 1295 12:84 | 12:62 [ 1278 | 1267 [|1273 | 1273 | 18
§ 19 11367 13-65 | 18-82 | 13-49 | 13-38 [113-43 | 13.43 | 19
20 | 14-39 14:26 | 14-02 [ 1420 | 1408 || 1414 | 1414 | 20
21 |1511 1408 | 1472 [114-91| 1478 || 1485 | 1485 | 21
22 115°83 1569 | 1542 | 15:62 | 15°49 {11556 | 1556 | 22
23 | 16-54 1640 | 16:12 [[16:33 | 1619 | 16:26 | 16-26 | 23
24 1726 1712 | 16:82 [ 17-04 | 16:90 | 1607 | 1697 | 24
25 | 1798 1788 | 17°52 || 17-75 | 17+60 [[17-68 | 17-68 | 25
26 | 187 1854 | 18-22 || 18-46{ 18-30 | 18-38 | 18-38 | 26
27 11942 1926 | 1892 {19-17 | 19-01 || 19-09 | 19:09 | 27
28 {20114 19-97 | 19+63 || 19-89 | 1971 [{19-80 | 19-80 | 28
29 |20:86 2068 | 2033 {12060 | 20-42 || 20-51 | 20-51 | 29
30 [21-58 2140 | 21:03 | 21-31 | 21112 || 21-21 § 21-21 | 30 §
31 [22-30 2211 | 21473 [ 22:02 | 21-82 |21-92 | 2192 | 31
32 | 2302 22-82 | 22:43 || 2273 | 22+53 || 2263 | 22-63 | 32
33 12374 2354 | 23413 || 23-44 | 23-23 2383 23-33 | 33
3L 2446 2425 | 23:88 {2415 | 23-94 1 24-04 | 24-04 | 34
35 12518 24:06 | 214°53 || 24-86 | 24-64 [|24-75 [ 2475 | 35
36 | 25-00 2568 | 26°23 || 26°67 | 25°34 || 26+46 | 2546 | 36
37 | 26:62 26:39 | 25°03 [ 2628 | 26:05 |26:16 | 26:16 | 37
38 [27:33 2710 | 26+63 || 26-99 | 26:75 || 2687 | 26-87 | &
39 | 25:05 27-82 | 27-34 [ 2770 | 27°46 || 2768 | 27-58 | 39
40 {2877 28:53 | 28:04 || 28-41 | 28:16 || 2828 | 25-28 40)
41 | 29-49 20-24 | 2874 (12012 | 28-86 | 2899 | 28-99 | 41
42 | 3021 29-06 | 2944 [ 20-83 | 29-57 |20-70 | 20-70 | 42
43 |30-93 30-67 | 3014 {30-54 | 30-27 |30-41 { 80-41 | 43
44 131-65 31-38 | 30'84 [31-25 | 30-98 || 81-11 | 81-11 | 44
45 | 32:37 32:10 | 31'54 {3196 | 31-€8 | 51-82 | 81-82 | 45
46 |33-09 32:81 | 32:24 | 32-67 | 32:38 3253 | 8252 | 46
47 |33:81 3352 | 82'04 (3338 | 33-00 ||33-23 | 8323 | 47
48 13453 34-21 | 33'64 | 3409 | 33-79 [133-94 | 8304
49 13525 34:05 | 34:34 [|34-80 | 34°50 |(84-65 | 3465
50 | 3597 35:66 | 3505 (3551 | 3520 | 3536 | 35:36
¢ | Dep Dep. | Lat. || Dep.| Lat. | Dep. | Lat. | ¢
=] =1
@< 4 &
Z | 46Deg. 4514 Deg. | 4514 Deg. | 45 Deg. §
4
(en~~ A~~~ V\AM/\/W\/\/W\/“
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TRAVERSE TABLE.

41 Deg. || 4414 Deg. | 44145 Deg. | 4434/ Deg. | 45Deg.

©
fourt

%

'wo3

50-86
51 a7

5539
5611
56-83
5755

5827
5899
5971
G042
06114
6186
62:58
63:30
G402
6474

C5°16
6618
66-90
67-62 |
6834 it 68:05
€9:06 *69 [ 6876
69-78 | 67-38 [ 69-48 |
70:50 | 68 70°20
71-21 | 6877 70:91
7193 | 6947 171:63 69 78 |{71-33 | 7009 [71-02 | 70:40 |70°71 | 70-71
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46 Deg. 4534 Deg. 4514 Deg. || 4514 Deg. 45 Deg.

5 Distance.




92 NAT. SINE.
1 ONETISANNANANNANANAA
) /7 00 i 10 20 30 l 40
) 0 [:0000000-017 4524034 8395-052 3360/-069 7365
y 1 2909] 743200351902 ~ 62064070 0467
2 5818018 0341  4809] 90169 3368
3 8727) 5249 77160532074 6270
4 10011636/ 615810360623 ~ 4979| 9171
5 4544/  9066! 3530 78830712073
6 7453°0191974|  6137/°0540788| ~ 4974
y 7 0020362,  4883| 9344 — 8603 ' 78
8 3271| 77911087 2251) 63970720777
9 6180°0200609| 5138 9502 - 3678
10 9089 3608  8065/-0552406| 6580
11 [0031998| 651610380971 — 5311| 9481
12 4907| 0424|3878  8215[-0732352
13 78151021 2332( 67850561119 5283
14 0040724  5241] 9692 4024 81
1 3633 814010392598  6928/:074 1085
16 6542022 1057 5505 0832 3986
17 0151| 3965  8411/057 2736| 6887
18 [0052360| - 6873/:0401318| 5640, 9787
19 5268| 0781 42 8544075 2688|
20 817770232690/ 7131|058 1448 5589
21 0061086/ 5598041 0037| 4352 8489
22 3005| 8506/  2044|  7256/-076 1390
23 69040241414 58500500160 4290
24 9s13|  4322]  8757| 3064 71
25 0072721 723010421663  5967[-077 0091
26 56300250138 4560  8871| 2991
27 8539 3046 7475106017750 5891
28 0081448  5954[0430382( 4678/ 8791
29 4357|  8862| 3288 . 7582/-078 1691
30 726510261769  6194[-0610485| 4501
31 0090174  4677) 9100/ 3389 7491
32 3083| 758510442006/  6292/-079 0391
33 59921027 0493|  4912!  9196| 3200
34 8900  3401) 78180622099 6190
35 0101809 630970450724 5002 9090
36 4718]  9216|  3630|  7905/°080 1989)
37 76271028 2124  6536-0630808| 4889
38 10110535|  5032] 9442|3711 778§
59 3444 704070462347 6614|-081 0687
40 63530200847| 5253/  9517| 8587
41 9261 8755, 81590642420 6436
42 [0122170| 666270471065  5323| 9335
43 5079| 9570 3970 822610822284
4 798710302478 68760651120 5183
45 [0130896] 5385 9781|  4031| 8082
46 3305/  8203-0482687|  6934[-083 0981,
47 671310811200) 5502 9836/ 3880
48 9622 4108 84980662739 6778
49 (01425301 70150401403 5641 0677
50 5430| 9922 4308|  8544(:084 2576
51 §348-0322830 - 7214067 1446 5474
520151256  5737°0500119, 4310 8373
53 4165) 8644 3024/ 7251|085 1271
54 707310331552 5929068 015 4169
55 9982 4450 8835 3035 7067
56 [0162890| ~ 7306-0511740, 5957 9966
37 57990340274 4645  8850/-086 2864
58 8707 3181  7550°0691761| 5762
59 |0171616;  6088°0520455  4663| 8060
60 4524 8995 3360, 7565087 1557
7| &) | 88 . 87° 86° 85°
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NAT. COSINE.
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76/"089 1840

92!
84/:091 2119, il 9104

50 60 70 l

-087 1557|104 5285/-121 8693
4455 81781221581

73531051070  4465|

-0880251| 3963 5
3148 65561123 0241!
6046| 9748 3128

1431062641 6015

55

33 8901
4738 8425124 1788
7635(-107 1318 4674
+090 0532 4210 7560
3429 7102125 0446
6326 9994 3332
23(+108 2885 6218

5016 8669/°126 1990
7913(-109 1560 4875
+092 0809 4452, 7761
3706 7343[°127 0646
6602/°110 0234 3531

9499 3126 6416
+093 2395 6017 9302
5201 8908/-128 2186/
8187|111 1799 5071
094 1083 4689 7956/
3979 7580|1209 0841
6875112 0471 3725
9771 3361 6609
+095 2666) 6252 9494
5562 9142130 2378

8458/'113 2032 5262
096 1353 4922 8146
4248 7812-131 1030
7144/114 0702 3913
+097 0039 3592 6797
2934 6482 9681
5829 9372132 2564
8724|115 2261 5447
098 1619 5151 8330
4514 8040/1331213

7408(-116 0929 4096
+099 0303 3818 6979
3197] 6707 0862
6092 9596/"134 2744
8986(-117 2485 5627

537

850!
8263135 1392
7669|118 1151 4274
101 0563 4040 7156,
3457 6928°136 0038

6351, 9816 2919
9245|119 2704 5801
102 2138 5593 8683
5032 8481137 1564
7925120 1368 4445
103 0819 4256 7327
3712 7144138 0208
3089

™
<]

6605(°121 0031

| 9499 2919 59T
104 23021 5806 8850
5285 8693132 1731
840 | 83° | 82°
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2’ 99,
+139 1731156 4345
T I12] 7218
7T492(-157 0091}
140 0372| 2963
3252 © 5836
6132 8708
9012}-158 1581
(1411892 4453
4772 7323
7661}159 0197
+142 0531 3069
3410 5940
6289) 8812
9168(-160 1683
143 2047 4555
49260 7426
7805161 0297
144 0684| 316
3562 6038
6440 8909
9319(-162 1779
+145 2197 4650
5075 7520
7953{-163 0390}
-1460830] 8260
3708] 6129
6585) 8999}
94631164 1868
147 2340] 4738
5217 7607
80941165 0476|"
+148 0971 3345,
3848 6214
6724 9082|*
9601{-166 1951
+149 2477 4819)
5353 T687
8230{-167 055¢|
1501106] 3423
3981 6201
6857 9159)
9733(-168 2026}
| 1512608 4804
5484 7761
| 8359)-160 0625}
1521234 3495
4109  6362]
6984 9228
9858-170 2095
*153 2733] 4961
5607 7828
84821171 0694
154 1356) 3560
42301 6425
7104 9201}
9978{172 2156
+155 2851 5022
5725| 7887
8598[-173 07 52|
1561472 3617
43150 6482
S 80°

10°
173 6482

3667
6531/

176 2258
5121

3710
6573]
9435)

185 0949
3808
6666}

9395(*

7984
177 0847

NAT. SINE.
11° 122
190 8090(-207 9117
191 0945/-208 1962

3801 4807
6656] 7652
9510-209 0497
1922365 3341
5220 6186
8074 9030
193 0928/-210 1874/
8782|4718
6636/ 7561
9490(-211 0405
1942314 3248
5197 6091
8050, 8934
*195 0903|-212 1777 |
3756 4619
6609 7462
9161/-213 0304
<196 23141 - 3146
5166, 5988
8018 8829
+197 0870|-214 1671
3122l 4512
6573 7353
9425/-215 0194
<198 2276, 3035
5121 5876
7978 871
199 0829/-216 1556
3679 4306
6530 7236
9350(-217 0076
2002230 291
5030 5754
7930 8598
201 0779|-218 1432
3629 4271
6478 7110
0327|9948
-202 2176(-219 2786
5024 5624
7873 §462
-203 0721/-220 1300
3569 4137
6418 6974
9265 9811
-204 2113/-221 2645
4961|5485
7808| 8321
-205 0655,-222 1158
35020 3994
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5383 7336 6935 4146
7268 9182 8741 5913 -
9152 | 7731027 | 784 0547 7678
*1621036 2872 2352 0441
2919 4716 4157 | 7951208
4802 6559 5961 2072
6683 8402 7764 4735
8564 | 774 0244 9566 6497 | -
763 0445 2086 | 785 1368 8259
2325 3926 3169 | *796 0020
4204 5767 4970 1780
6082 7606 6770 3540
7960 9445 8569 5299
0838 | 7751283 | 786 0367 7058
1641714 3121 2165 8815
3590 4957 3963 | 797 0572
5465 6794 5759 2329
7340 8629 7555 4084
9214 | 776 0464 9350 5839
765 1087 2298 | 787 1145 7594
2060 4132 2039 9347
4832 5965 4732 | 7981100
6704 7197 6524 2853
8574 9629 8316 4604
766 0444 | 777 1460 | 788 0108 6355
40° 39° 38° 37°

NAT. COSINE.
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+807 1321

53°

-798 6355 | -

3038
4754
6470
8185

9899 | *
+808 1612

33256

*814 1155
2844
4532
6220
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56°

*829 0376 | -

2002
3628

525621

NAT. SINE.

9357
+840 0936

2513
4090
5666
7241

8816
+841 0390

1963
8536
5108
6679
8219
9819

+8421388
2956

4524
6091
7657
9222

843 0787

2351

844 0161

1720
3279
4838
6395
7952

849 1254
2790
4325
5360
7394
8927

850 0459 | -

1991
8522
5053
6582
8111

9639 | -

*851 1167

6655
8160
9664

856 1168 | -
267

59°

*857 1673 | -

5887
7344
8799

*866 0254

30°,

NAT. COSINE.

61°
874 6107

8781222
2613
4004
5394
6783
8171
9559

+879 0946
2332
3717
5102
6486
7669
9251

+880 0633
2014
3394
4774
61562
7530
8907

+881 0284
1660
3035
4109
5782
7155
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-882 0476
+$83 0841
2206
3569
4933
6295
7656
9017
*884 0377
736
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16 |-885 1220

35 6815
36 8154
37 9492

bl 2584
18 3936
19 5288
20 6630
21 798y
22 9339
23 |-886 0688
24 2036
2 3383
26 4730
21| - 6075
28| 7420
2 8765
30 |887 0108
31 1451 |
32 2793
33 4134
34 5475

63°

.891 0065 { -

1385

2706 | -

4024
5342
6669
7975
9291
+892 0606
1920

4546
5858
7169
8480
9789

+893 1098
2406
3714 | -

5021

3234 | -

NAT. SINE.
64° 65°
808 7940 | -906 3078

9215 4307
899 0489 5635
1763 6762
3035 7989
4307 9215
5578 | *907 0440
6848 1665
8117 2888
9386 4111
000 0654 5333
192 6554
3188 7775
4453 8905
5718 | *908 0214
6982 1482
8246 2649
9508 3866
901 0770 5082
2031 6207
3292 7511
4551 725
5810 9938
7068 | *909 1150
8325 2361
9582 8572
002 0838 4781
2092 5990
3347 7199
4600 8406
5853 9613
7105 | *910 0819
8356 2024
9606 3228
903 0856 4432
2105 5635
3353 6837
4600 8038
5847 9238
7093 | *911 0438
8338 1637
9582 2835
904 0825 4033
2068 5229
3310 6425
4551 7620
5792 8815
7032 | *912 0008
8271 1201
9509 2303
*905 0746 3584
1083 4775
3219 5965
4454 7154
5688 6342
6922 9529
8154 | 0130716
9386 1902
*906 0618 3087
18 4271
3078 5455
250 24°

+913 5455

+916 0130
1207

+917 0601

9
+918 1009

9060
+919 0207

660 |

6637

795
8963

2462 §

3627
4791
5955
7118
8279
9440

2161
3313
4464
5614
6763
7912

1353
2499
3644
4788
5931

67°
*920 5049
6185

9888
+925 0993
2097
3201
4303
5405
6506

926 0902
2000

3096
4192
5286
6380
7474
8566
9658
927 0748
1839
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78°
956 3048

*957 0669
1512
2354
3195

NAT. SINE.
69° 70° (i 729
-933 5804 | *939 6926 |-945 5186 | -951 0565

6346  7921| —O1s2| 1464
7883 |  so14f 7078 | 2361
8928 0907  8023| 3258
9968 |-9400809| 8063 [ 4154
9341007 | 1891| 9211|5050
2045| 2981 |-0460854| 5944
3082| 3871  1795| 6838
4110|  4800| 36| 7731
5154  5843| 3677| 8623
6180 |  6835| 4616 9514
7223 7522|5555 | 9520404
§257|  8808| 649 1294
9289 | 0793|  7as0| 2183
(9830321 | QLLOTTT | 8306 3071
1760 g301| 3958
Dia| 2043|017 030| 4344
3419 |1 €7 8724 [ iy 5730
4149 705 2103 6615
5463|  5686|  3035| 7499
6405 6665  3066| 8382
7521| 7644|4307 9264 |-
8547|  8621| 5827|053 0146
9571|  0598|  e756| 1027
9360595 | 0420575 |  7e8%| 1907
161 1550|  se12| 2786
2641  2525| 0538 . 366t
3003|3198 |-ou0d0t)  d5a2
4683|  aa71| 1339| 5418
5703|  5isk| 2313 6204
er22|  e415| 8237|7170
7740|  7386|  4159|  sou4
§138| 85|  5s1|  somr
or74|  9321|  6002| 9079
9370700 | 0430203 | 6922 | 954 0662
S06|  1260| 7342|1533
2320  2221| - 8760| 2408
3333| 3192 9678 328
4346| 4157 [-9490595| 4141
5858 | 5122|1511 5000
6860 |  6085| 2126| 5876
7880 |  7043| 3341 6743
8s89|  8010|  4255| 7608
9so8 !  so71|  5168| 8473
-9380006'  9931|  6080| 9336
19130440890 | 6991 | -935 0199
2020 1849  7o02| 1062/
3025!  2807| ss12| 19023
4930, 3784| o7o1| 2184
5934 4720'-0500620| 3643
6938| 56751 1536 4502
7940  6630) 2u43| 5361
soa2| 7584|3348 6218
43|  8537| 4253 7074
9390943 |  9489|  5157| 7930
942|-0450441| 6061 8785
2010  1301|  6963| 9639
3033|  2341| 7865 | 9560492
4935  3200| 8766|1345
5931|  4238| 9666 2197
6926| 5186 |0510565| 3048
20° 19° 18° 192
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74°

4219
5019
5818
6616
T413
8210
9005
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962 0594
1387
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79
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961 2617 | -
3418 | -
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76° 77° 78° 79° 80° 81° 82°
-970 2057 | -974 3701 | -978 1476 | -981 6272 | 9848 078 *9576 883 | -9902 €81
36.0 4355|2080 | 6526 582 |-9877 338 | 9903 085
4363 5008|  2684| 7380 [+9849086 792 489
5065 5660|  3287| 7933 589 | ‘9878 245 891
5766 6311 3880| 885 9850001 607 | 9904 203
6466 6962  4490| 9037 3 |-0879 148 694
7165 76121  5000| 9587 [-0851 093 599 | 9905 095 | 54
7863 8261 5689 | 9820137 -9880 048 494 | 53
8561 $200] o8| " oosp|-0852002 497 8903 | 52
9258 9556 |  6886| 1234 590 945 | 9906 290 | 51
10 9053 | 9700203  74S3| 1781|0853 087 |-9881 302 @87 | 50
11 |-9710649 0849 8079 | 2327 838 | 9907 083 | 49
12 1313 1494| 8674|2873 9854079 19882284 478 | 48
13 2036 2138 9268 8417 574 728 873 | 47
14 2729 ;1| 9862|8061 |-0655008 93331;2 *9008 266 | 46
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615 659

+9856 053 +9884 057 | *9909 051
54 498 442

*9857 035 939 832
524 | +9885 378 | -9910 221
*9858 013 817 610
501 | 19886 255 997

692 {-9911 384

770

988 9!
2 +9859 4A 5 | *9887 128
24 9610 9168 5752 9353 564 1°9912155 | 36
25 9720294 9802 8337 9888 | *9860 445 998 540 | 35
26 0976 | 1976 0435 6921 | *983 0422 929 | 9888 432 923 | 34
27 1658 1067 7504 0055 | 9861 412 865 | 9913306 | 33
28 2339 1699 8086 1487 894 | -0889 297 688 | 32
29 3020 2330 8667 2019 | -9862 375 728 1-9914 069 31

30 3699 2960 9247 2549 856 | *9890 159 449 | 30
31 4378 3589 9827 3079 | -9863 336 588 828 | 29
32 5056 4217 | +980 0405 3608 815 | 9891 017 |-9915 206 | 28
33 5733 4845 0983 4136 | -9864 203 445 584 | 27
34 6409 5472 1560 4663 770 872 961 | 26
35 7084 6098 2136 5189 [ -9865 246 9892 298 | 9916 337 | 25
36 7759 6723 2712 5715 722 723 712 | 24
37 8432 7347 3286 6239 | 9866 196 +9893 148 |-0917 086 23
38 9105 7970 3860 6763 572 469 | 22
39 o177 8593 4433 7286 | -9867 143 994 832 | 21

40 |-973 0449 9215 5005 | 7808 615 | *9594 416 | 0918 204 | 20
41 1119 9836 5576 8330 -98680“7 838 574 | 19
42 1789 1977 0456 6147 8850 9895258 944118
43 ' 2458 1075 6716 9370 9869027 677 |-0919 314 | 17
4 - 3125 1693 7285 9889 +9896 096 682 | 16
45 3793 7853 | *084 0407 64 514 (0920 049 | 15
46 4458 2928 8420 0924 9840431 931 416 | 14
7 5124 8544 8086 1441 +9597 344 782 | 13
48 5789 4159 9552 1956 | 9871 363 *9921 147 | 12
49 6453 4773 | +981 0116 2471 827 | 9898 171 511 | 11
50 7116 5386 0680 2085 ' 9872 291 590 874 | 10
51 7718 5999 1243 3498 +9899 003 | 9922 237

52 8439 6611 1805 4010 9873"16 415 599 |
53 9100 7222 2366 4521 678 826 059

54 9760 7832 2927 5032 9874138 +9900 237 | 9923 319
55 (°0740419 8441 3486 5542 646 679
56 1077 9050 4045 6050 9875057 +9901 055 | 9924 037
57 1734 9653 4603 6558 462 394
58 2390 | *978 0265 5160 7066 72 869 751
59 3046 087 5716 7572 | 9876 428 | 9902 275 | 9925 107
60 3701 1476 6272 8078 883 681 462
% 1182 12° 1% 10° 9° 8° i
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NAT. SINE. . 108

(\WANW\WWMW'\N
7| 83° 84° 85° 86° 87° 88° 869
0 19925 462 | 0945 219 | 9961 947 | 0975 641 |-9986 295 |-9993 208 | 0905 477 | 60
1 816 523 | 9962 200 843 447 | 9994 009 97| 59
2 |-0926160 825 452 |-0976 045 508 110 £77| 68
3 521 | 9946 127 704 25 748 209 625| 57
4 873 428 954 445 808 308 €13 56
5 |-0027 224 7290063204 | €45 |-0987 046 405 720 56
6 573 | 9047 028 453 843 — 194 502 766 54
7 922 327 701 | -9977 040 340 698 812/ 53
8 |-9928 271 625 948 237 486 693 856 | 52
9 618 921 | 0964195 433 631 788 900 | 61
10 965 | 0048 217 440 627 775 881 9421 50
11 '+9929310 513 685 821 919 074 964 | 49
12 655 807 920 | 0978 015 | -0988 061 | 0005 066 | -0099 025 | 48
13 999 | 9949 101 | -0965 172 207 203| 157 065 | 47
14 |-9930 342 393 414 309 344 AT 106 | 46
15 685 685 655 589 484 236 143| 45
16 (9931026 976 895 779 623 424 181 | 44
17 367 | -9050 266 | 9966135 968 761 512 218| 43
18 706 556 374 |-0979 156 £90 599 254 42
19 {9932045 844 612 343 | 9980 035 684 289| 41
20 384 | 9051132 849 530 171 770 323| 40
21 721 419 | +9067 085 716 306 854 357 | 39
22 |+0933 057 705 821 900 440 937 389 | 38
23 393 990 555 | 9980 084 673 | 0996 020 421 37
2 728 | -0952 274 789 267 706 101 452/ 36
25 |-9934 062 557 | 0968 022 450 837 182 482/ 35
26 395 840 254 631 968 262 511| 34
27 727 | 9953 122 485 811 | 9990 098 341 630| 33
28 (0935 058 403 715 991 227 419 667 | 22
29 389 683 945 | 0081170 355 497 593| 31
30 719 962/ 9969173 348 482 573 619 | 30
31 (0936 047 | -9954 240 401 525 609 649 644 | 29
32 375 628 701 734 724 68| 28
33 703 704 854 877 850 798 692 27
34 (9937 029 | -9955 070 | -9970 080 | -9982 052 983 871 714 26
35 355 345 304 225 (0091 106 043 736| 25
36 679 620 528 308 228 | -9997 015 756 24
37 |-0038 003 £03 750 570 350 086 716| 23
38 326 | -9056 165 72 742 470 156 795| 22
30 648 437/ 9971193 912 600 224 813| 21
40 969 708 413 | 9983 082 709 292 81| 20
41 19930 290 18 633 250 827 860 8471 19
421 610 |-0957 247 851 118 94 426 63| 18
43 928 515 | 9972069 385 | 0992060 492 878 | 17
A4 9040246 783 286 751 176 656 802/ 16
e} 563 | 0058 049 502 917 290 620 905| 15
46 880 315 717 | -9984 081 404 683 o17| 14
47 (9041195 580 931 245 517 745 928| 13
48 510 8449973145 408 629 807 39| 12
49 823 | 9059107 357 670 740 867 949 11
50 |-9242136 370 569 731 851 o1 958 10
51 448 631 780 891 960 986 966| 9
52 760 892 900 | -0085 0500993 069 | 0008044 | ,  973[ 8
53 |*9943 070 | 0960 152 0974 199 209 177 101 079 1
64 379 411 408 367 284 157 985| 6
55 €38 669 615 624 390 213 939 5
56 996 926 822 680 495 267 903| 4
57 |+9944 803 | 0061 183 | -0975 028 835 600 321 906| 3
58 609 438 233 989 704 374 908| 2
59 914 603 437 | 0986143 806 426110000000 1
60 |-9945 219 947 641 205 908 477 000| ©
% 6° 5° 4° 3° 2° 1 0° ’

NAT. COSINE.



104 NAT. TAN.
V4 00 10 20 ‘ 30 40 50 ‘ 60 10 .
o g 887,-1051042-122 7846
Rla e e e R
2 %?sls -0186 370] 5033 9912  5115[088 0749 6925, 3752
H 8727| 3280 . 7945-0532829| 8038 6S1|  9866| 6705
i 636|  6190/-0360858  5746+0710961 6612 1062808 9658
b 1242 9100/  3771|  8663] 3885 9544 5750124 2612
¢ 7453019 2010|  6683-0541581) 6809089 2476| 8692  5568)
? -002 0362 4920 o500  4do08| 9733  5408]1071634 8520
8| 8271 783010372500 7416072 2657 8341  4576] 1251474
9 6180020 0740|  5422-0550333|  5581[-0901273|  7519| 4429
5 8505|  4200/-108 0462 7384
%0 003 S{ggg %ﬁg -038 ?gis 2%3% 0731430  7138| 3405126 0339
1% 4907 0470|  4161]  9087|  435410010071|  6348] 3204
13 78160212380  7074-0562005|  7279|  3004] 9201 6249
0040725 5201 9988 49230740203| 5938109 2234 9205
%é 3634 82010392901 7841  3128| 8871 5178/-127 2161
16 6542/°0221111| ~ 4057 0759|  60531-092 1804 8122 5117
17 9451|  4021{ 8728  3678| 8979  4738/-1101060] 8073
18 0052360 60320401641 659610751904 7672 4010128 1030
19 5260] 9842 4555i 9515 4829093 0626 gg;g igig
78(023. 27 7469 - 7765 3540 ¢
2(1) 006 §})‘s§ N gt‘}gg 041 6383 S ?ﬁ?é 0760680 64741112844 9900
22 3990 8574/ 32000 8271|3606 9409 789|-129 2858
23 6005024 1484] 62100501100 653270942344 8734 5815
21 0814|  4305| 9124 4100 9458|  5278/1121680 8773
25 1007 2723] 730510422038 7020077 2384] 8213 46251301731
26| 56321025 0216 4952, 998 531110951148 75711 4690
Py gs4l|  8127| 7866060 2867 823" 40841130517 7648
28 0081450]  6038[:043 0781 78710781164  7019| 34631310607
29 4300 8048/ 3695 8706 4090|  9955| 6410 3536
g 09 *061 1626 7017/-096 2890 9356/ 6525
32 +009 (7)‘{52 i E'?g 2224 4546] 9944 . 58261114 2303| 9484
32 3087 768110442438 74660792871 8763 52.)0 +132 2444
33 5000|027 0592  53530620386| 57980971699 8107 5404
34 8005 3503 8268 3306 8726  4635/1151144| 8364
35 1010 1814 6414[-045 1183 6226080 1653 7572 4092]'133 1324
ég i 4724] 932! 4097| 914 45811098 0509| 7039 4285
374 7633]-028 2236 7012°063 2067| 7500  3446| 0087 7246
38 '0110542] 5148 9927  4988[-081 0437 6383|116 2936|134 0207
39 3451) 80590462842  7908|  3365| 9320{ 5884 3168
4020 097 757064 0829| 62031009 2257| 8832 6129
5«1} 3-37'?(1) s eggég 267; 3750 9221  5194{1171781] 8091
42 10122179 67930471588 667110822150  8133| 4730135 2053
43 5088] 9705 4503 9592 50781001071 7679 5015
14 799030 2616| 74190652513  8007| 4009|118 0628| 7978
45 10130907|  5528/:048 0334 5432 083 ggas 83376 gg;g 136 ggég
4 iy 3250, 835 65

i’? g%é 1031 %é?? 6166066 1278|  6794-1012824| 9478|6866
48 9635|4263 0082 4100 o723 576311192425 9530
49 0142545 7174049 1997{ T121-084 2653 8702 5378|137 2793
g ‘067 0043| 55831021641 8329 757
gg 2321 o gggg %gég 4 2965)  8512|  4580/1201279' 8721
52 |0151273| 591010500746 5887085 1442 75200 4230 1381685
53 4183 8322|3662 8300  4372-1030460| 7182 4650
54 70931033 1734] 65780681732  7302| 33991210133 7615
55 [0160002] 4646 9495 46540860233  6310| 3085139 0580
56 2012| 755810512411 7577 3163/ 9230 6036 3545
57 58210840471 5525060 0499|  6094-1042220{ 8988 6510
58 8731 3383  8244] 3422 9025 51611221941 9476
50 (0171641  6205-0521161 63450871956/ 8101 4893140 2442
60 4551/  9208| 4078 9268‘ 4887 *1051042] 7846, 5408

7.1, 1189° 41 188° 87° 86° | 85° 84°
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80
140 5408

+142 0243
3211
6179
9147
143 2115
5084]
80563

145 2301
5872
842)

8|

+14€ 1813
784
7756]
147 0727
3699
6672
9644
148 2617
5590
63

8
-149 1536,

4510)
7484
150 0458
3433
6408
9383}
151 2358

5333

8309
152 1285
4262
7238
153 0215
3192
6170]
9147
154 2125
5103

8082i
1165 1061

40401
7019
9998
1156 2078
5958
8939
167 1919

g9 10°
158 3844.176 3270
6826, 6269
2 9809 9209
11159 2791177 2269
5774 5270
8757 8270/ =
160 1740178 1271
472. 4273
7708 7274
161 0692179 0276|
3677 3279
6662 6281
9647 92841+
162 2632 -180 278"
5618 5291
8603 8295
1163 1590181 1299
4576 4303
7563 7308]
‘164 05501182 0313
3537 3319
6525 6324
9513 9330
+165 2501183 2337
5489 5313
8478 8350
1166 1467|-184 135
4456 4365
7446 7373
167 0436/-185 0382
3426 3390
6417 6399
9407 94091
1168 2308 -186 2418
0390 5428
331 8439
169 1373 *187 1449
4366 4460
7358 7471
170 0351|188 0483|
3344 3495
6333 6507
331 9520
171 2325189 2533|
5320 6546
8314 8559
+172 1309{-190 1573
43041 4587
7300 7602
173 0296[:191 0617
3292 3632
6288 6648
9285 9664/
174 2282192 2680
5279 5696
8277 8713
‘175 1275 11931731
427 4748
w2 2 7766}
176 0271|194 0784
3270 3803
30241799

NAT. TAN. 105
Yo v
e 12 TR 14° 1 15°
191 3803|212 5566 230 8632249 3280 -267 9492/ 60
6822]  8606-2311746| 6370268 2610| 59
084112131647, 4S11| 9160l 5728 58
1952861 4688 787002502551/  8547| 57
5881  7730°-2320941 -2691967| 56
8901[-214 0772, 7| 8734  5087| 55
+196 1922) 814 7073-2511826]  8207| 54
4943] 6857 -2330140|  4919.-270 1328 53
7964  9900(  3207| 8012  4449| 52
-107 0086[-215 2044 6274252 11061 7571| 51
4008| 5988  9342(  4200-2710694| 50
7031  9032-2342410| 7294  3817| 40
108 0053]'2162077| ~  5479|:2530380]  6040| 43
3076| 5122 8548 34842720064 47
6100]  8167/-2351617| 6580,  3188| 46
0124/-2171213|  4687| 9676  6313| 45
-1092148] 4259 77581254 2773]  0485| 44
5172|  7306/-2360820| 5870 -273 2504| 43
8197/-218 0353) 3¢ 8968 5690| 42
-2001222] 3400,  6971[-255 20661 8817} 41
4918|  6448].237 0044 5165 -274 1945/ 40,
7274] 9106|3116 8264  5072( 39
-2010300{219 2544/  6189/-2561363 8201/ 38
33271 5593|9262  4463-2751330| 37
6354  86432382336| 7564  4159| 26
9381[-220 1692f  5410[-257 0664  7589| 85
-2022409]  4742]  8485|  3766(-276 0719| 54
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19 840172 048283 | 206716| 533081| 336851 |34:027303| 83-843507

20 555468 078031 250505 | 604784| 470401 367771| 85939791
21 771838 07954 | 294609) €76233| €05630| T15115| 88-143572
22 089290 13?054 339028 | 748337| 742560 (35069546 | 90-463336
23 [8:6207833f 168332 383768 | 821106| 881251 431282 92:008487
24 427475 198789 | 428831] 894545 (22:021710| 800553 | 95489475| 2
25 6482231 220428 | 474221 068067 163980 [3€-177696| 98-217943| 35
870088 260249 | 510042 16-043482| 308097 | 662669 ( 10110690 | 34
87093077} 201255| 565997 | 118998{ 454096] 956001 | 104717094 | 33
317198 3224474 612300 195225| 602015 [37-367892| 107-42648 | 32
542461  353827| 6569125 272174 751892| 768613| 110-89205 | 31
T68874]  385397| 7T06205| 540855 903766 [38-188459 | 114:58865 | 80
096446/ 417158 | 753634 | 428279 (23-057677| 617738| 11854018 | 29

2 [8-8 225186  449112| 801417 | 507456| 213666 (39:056771 | 122:77396 | 28
4556103] 481261 8495571 587396( 3871777 505895 127-32134 | 27
686206]  513607| 895058 | 668112 532052| 9656460 | 13221851 | 26
918505|  546151| 046024 749614| 694537 [40-435837 | 137-60745 | 25
89 152009 78895 | 996160 831015( 859277| 917412 143-23712 | 24
3867261 611841 |13°045769 | 915025 [24-026320 [41°410588 | 149-46502 gg
21

20
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18

W

16

SRR UNRHO S
A

EESRESEAEEE ITTTEEAHSS ~

ETT

622668]  634992| 095757 | 998957 195714| 915790 156:25908
859843] 678348 | 146127 [17.083724| 367509 [42:433464 | 16370019

9:0 098261 711913 | 196883 | 169337| 541758| 964077 | 171-88540
41 337033 745687 | 248031| 255809| 718512 |43:5081221 180-93220
42 578867 779673 | 209574 343155( 897826 [44:0€6113 | 190-98419
43 821074 813872| 351518| 431385 (25-079757| 638596 202:21875
44 19°1064564] 848288 | 403867 | 520516| 264361 [45°226141| 214:85762
45 309318)  882021| 456625| 610559 451700| 820351 229-18166 | 15
46 55564361 917775| 500799 T01520| 641832 |46-448862| 24555198 | 14
7 802838 952850 | 563391 | 793442| 834823 |47-085343 | 264-44080 | 13
48 19-2051564] 988150 617409 ( 886310 26°030736 | 739501 | 286-47773 | 12
49 301627} 11-023676 | 671856 080150| 229638 |48-412084 | 812:52137 | 11
50 553085) 050431 | 72673818:074977| 431600 |40-102881 | 843-77371 | 10
51 8058021 095416 782060 170807 636690 | B15726| 38197099 | 9
52 (9-3059936] 131635 | 837827 | 267654| 841984 [50-548506 | 42971757
53 3154501 168089 | 894045| 365537 |27-056557 |51-303157 | 401-10600
5 572355, 4780 | 960719 464471| 271486 |52:080673 | 57295721
56 830663 241712 /14:007856 | 564473 489853 | 882109 | 687-54887
56 9-4000384  278885| 065459 | 665562| 711740 [53-T08587 | 859-43630
57 351531 316304 | 123536| 767754 937233 [54:561300 [1145°0153

58 614116 353970 | 182092 871068 (28-166422 |55-441517 [1718-8732

59 878149| 391885 | 241134| 975523| 399397 [56:350590 (34377467

60 19.5143645] 4300562 300666 {19-081137 | 636253 [57-289962| Infinite.
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COMPARISON OF FRENCH AND ENGLISH BAROMETERS.
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TABLE OF CHOGUUS TO A RADIUS OF UNITY.

117

NN SN NN NANNAANAN
? P2 Choml D. M. [Chords| V. VL. [Chords D. M. [Chordsj D. M. Chords;

5 |-0015 1569 | 18 -3129 || 27 +4669 || 36 *6180

10 | 0028 +1508 10 | -3157 10 | -4697 10 | -6208

20 § %63 20 -1627 20 | 3186 20 | 4725 20 | -6236

30 | -0037 30 | *1656 30 | -3215 30 | 4754 30 | 6263

40 | <0116 40 | 1685 10 | -3244 40 | 4782 40 | -6291

50 | -0145 50 | 1714 50 | 3212 50 | -4810 50 | 6318

1 0175 w1743 H 14 +3301 |l 28 -4838 || 37 +8346
10 | +0204 10 1772 10 | -3330 10 | -4867 10 | -6374
20 | -0233 29 | -1801 20 | -3358 20 | 4895 20 | -6401
30 | -0262 A | 1830 30 | -3387 30 | 4923 30 | -6429
40 | -0291 4C | 1859 10 | -3416 40 | -4951 40 | -6456
50 | -0320 30 1888 50 | 3444 50 | *4979 50 | 6484

\

2 0349 |11 | 1917 | 26 -3473 | 29 *5008 | 38 +6511
10 | -0378 10 ' 1046 10 | 3502 10 | 5036 10 | 6539
20 | -0407 20 | 195 20 | -3530 20 | 5064 20 | 6566
30 | -0436 30 | -2004% 80 | +3559 30 | 5092 30 | 6594
40 | -0465 40 | 2023 40 | 3587 40 | -5120 40 | -6621
50 | -0494 50 | 2062 50 | -3616 50 | 5148 50 | *6649

8 0523 || 12 +2001 J o1 +3645 || 30 -5176 || 39 -6676
10 | -0553 10 | -2119 10 | -3673 10 | -5204 10 | -6703
20 | 0582 20 | -2148 20 | -3702 20 | -5233 20 | 6731
30 | -0611 30 | 2177 30 | -3730 30 | -5261 30 | -6758
40 | -0640 40 | -2206 40 | -3759 40 | 5289 40 | -6786
50 | -0669 50 | 2235 50 | -3788 50 | -5317 50 | 6813

4 -0608 |l 13 2264 | 22 +3816 i 31 *5345 || 40 +6840 2
10 | -0727 10 | -2293 10 | 3845 10 | -5373 10 | 6866
20 | -0756 20 | 2322 20 | -3873 20 | -5401 20 | 6895
30 | -0785 30 | -2351 30 | -3902 30 | 5129 30 | -6922
40 | -0814 40 | 2380 40 | -3930 40 | 5457 40 | -6950
50 | -0843 50 | 2409 60 | -3939 50 | 5485 50 | 6977

5 -0872 | 14 -2137 || 23 -3987 || 82 5513 || 41 7004
10 | -0901 10 | -2486 10 | -4016 10 | 5541 10 | <7031
20 | 0931 20 | -2495 20 | -4044 20 | +5569 20 | -7059
30 | -0960 30 | 2524 80 | -4073 80 | 5597 30 | 7088
40 | -0989 40 | +2553 40 | -4101 40 | 5625 40 | 7113
50 | ‘1018 50 | -2582 *4130 50 | 5652 50 | 7140

6 1047 || 16 -2611 |f 24 -4158 | 33 -5680 || 42 7167
10 | -1076 10 | -2639 10 | -4187 10 | -5708 10 | -7194
20 | ‘1105 20 | -2668 20 | 4215 20 | 5736 20 |. 7222
30 | 1134 30 | 2697 30 | 4244 30 | 5764 30 | 7249
40 | ‘1163 40 | -2726 40 | -4272 40 | -5792 40 | 7276
50 | -1102 50 | 2755 50 | 4300 50 | -5820 60 | 7303

vy 1221 || 16 2183 || 25 4320 || 3¢ 5847 || 43 7330
10 | 1250 10 | 2812 10 | 4357 10 | -5875 10 | 7357
20 | 1279 20 | 2841 20 | 4386 20 | 5908 20 | -738%
30 | -1308 30 | -2870 80 | -4414 30 | -5931 30 | “7411
40 | -1337 40 | -2899 40 | 4442 40 | 5959 40 | “7438
50 | ‘1366 50 | 2027 50 | 4471 50 | -5986 50 | 7465

8 1395 |f 17 +2056 || 26 +4199 '35 6014 || 44 *7492
10 | ‘1421 10 | 2985 10 | 4527 10 | 6042 10 | -7519
20 | 1453 20 | -3014 20 | 4557 20 | 6070 20 | 7546
30 |-1482 30 | -3042 80 | 4584 30 ' 6097 30 | 7573
40 | 1511 40 | -3071 10 | -4612 40 | *6125 40 | ‘7600
50 | -1540 50 | 3100 60 | 4641 50 | -6153 50 | 7627

I



118

TABLE OF CHORDS TO A RADIUS OF UNITY

D. M. |Chords D. M. {Chords) D. M. {Chords| D. M. |Chords. D. |Chords

45 7654 9080 1:0450 |f 72 1:1756 || 81 1:2989

10 | *7681 10 | -9106 10 | 1:0475 10 | 11779 10 | 1-3011

20 | *7707 20 | -9132 20 | 1:0500 20 | 1-1803 20 |1-3033

30 | *7734 30 | ‘9157 30 | 1:0524 30 | 11826 30 |1-3055

40 | -7761 40 | 9183 40 | 1:0549 40 | 11850 40 | 1-3077

50 | -7788 50 ¢ -9209 50 | 1-0674 50 | 11873 50 |1-3099

46 7815 |l 56 9235 § 64 1:0598 |l 73 1-1896 { 82 1-3121

10 | 7841 10 | -9261 10 | 10623 10 | 11920 10 {1-3143

20 | “7868 20 | 9287 20 | 1-0648 20 | 11943 20 |1-3165

30 | 7895 30 | ‘9312 30 | 1:0672 30 | 11966 30 | 1-3187

40 | -7922 40 | -9338 40 | 1-0697 40 | 1:1990 40 |1-3209

*7948 50 | 9364 60 | 10721 50 | 12013 50 | 1-3231

47 7975 | 56 9389 || 65 10746 || 74 1-2036 | 83 1-3252

10 | -8002 10 | -9415 10 | 1-0771 10 | 1-2060 10 | 1-3274

20 | 8028 20 | -9441 20 | 10795 20 | 1-2083 20 |1:3296

30 | -8055 30 | -9466 30 |1:0819 30 | 12106 30 | 1-3318

40 | -8082 40 | 0492 40 | 10844 40 | 1-2129 40 ' 1-3339

50 | -8108 50 | -9518 50 | 10868 50 | 12152 50 | 1-3361

48 8135 || 57 9543 || 66 1-0893 | 75 1-2175 || 84 1-3383

10 | -8161 10 | +9569 10 | 1-0917 10 | 1-2198 10 | 1-3404

{ 20 ! -8188 20 | -9594 20 | 10942 20| 1-2221 20 |1-3426

g 30 | -8214 30 | -9620 30 | 1-:0966 30 | 12244 30 | 1347

40 | -8241 40 | 9645 40 | 1-0990 40 | 12267 40 |1-3469

50 | -8267 50 | 9671 50 | 1-1014 50 | 1-2290 50 | 1-3490

49 8294 | 58 9696 || 67 11039 || 76 1-2313 | 85 1-3512

10 | -8320 10 | -9722 10 | 11063 10 | 1-2336 10 |1-3533

20 | -8347 20 | -9747 20 | 11087 20 | 1-2359 20 |1-3%%5

30 | 8373 30 | ‘9772 30 | 1-1111 30 | 1-2382 30 | 13576

40 ! -8400 40 | -9798 40 | 11136 40 | 1-2405 40 | 1-3567

50 : 8426 60 | -9823 50 | 11160 50 | 12428 50 | 1-3619

50 8452 i 59 0848 || 68 - 111184 I 77 1-2450 | 86 1-3640

10 | -8479 10 | -9874 10 | 111208 10 | 1-2473 10 {1-3661

20 | 8505 20 | -0899 20 | 141232 20 | 1-2496 20 |1:3682

30 | 8531 30 | -9924 30 | 11256 30 | 12518 30 | 1:3704

40 | 8558 40 | +9950 40 {1:1280 40 | 12541 40 | 1-3725

60 | -8584 50 | 9975 50 | 1-1304 50 | 12564 50 | 1:3746

51 +8610 {i 60 1:0000 || 69 11328 || 78 12586 | 87 1-3767

10 | -8636 10 |1-0025 10 | 1-1352 10 | 1-2609 10 | 1-3788

20 | 8663 20 |1:0050 20 | 1-1376 20 | 1-2632 20 | 1-3809

30 | -8689 30 | 1-0075 30 | 11400 30 | 12654 30 | 1:3830

5 40 | 87156 40 |1-0101 40 | 11424 40 | 1-2677 40 |1-3851

/50| -8741 60 |1:0126 60 | 11448 50 | 1:2699 50 | 1:3872

5 52 8767 || 61 1-0151 || 70 11472 || 79 1-2722 || 88 1-3893

) 10 | -8794 10 | 10176 10 | 1-1495 10 | 1-2744 10 | 1:3914

20 | -8820 20 |1-0201 20 | 11519 20 | 1-2766 20 |1:3935

30 | -8846 30 | 1-0226 30 | 11543 30 | 1-2789 30 | 1-3956

40 | -8872 40 |1-0251 40 | 1-1567 40 | 1-2811 40 |1-3977

50 | -8898 50 | 1-0276 50 | 11590 50 | 1-2833 50 | 13997

83 8924 |l 62 1-0301 | 71 11614 | 80 1-2856 f| 89 1-4018

10 | -8950 10 {1:0326 10 | 1-1638 10| 1-2878 10 | 14039

20 | -8976 20 |1-0351 20 | 1:1661 20 | 12900 20 | 14060

30 | 9002 30 1'037 5 30 | 11685 30 | 12022 30 | 1-4080

40 | -9028 40 1:0400 40 1-1709 40 | 12945 40 | 1-4101

50 | -0054 50 |1-0425 11732 50 1'2967 50 | 14123
Chord of 90 chrees = 14142,




D. VAN NOSTRAND’S PUBLICATIONS,

MIRIFIE. A TeXT-BOOX OF GEOMETRICAL
DRAWING, for the use of Mechanics and
Schools. With Illustrations for Drawing
Plans, Elevations of Buildings and Ma-
chinery. With over 200 diagrams on steel.
By William Minitie, Architect. Ninth edi-
tion. Royal 8vo, cloth, . . o 2 .

MINIFIE. GEOMETRICAL DRAWING. Abridged
from the octavo edition, for the use of
Schools. TIllustrated with 48 steel plates.
New edition, enlarged. 12ino, cloth,

FREE HAND DRAWING. A GUIDE TO ORNAMEN-
TAL, Figure, and Landscape Drawing. B
an Art Student. Profusely illustrate
18mo, boards, - s 3 g f V

AXON. THE MECHANIC'S FRIEND. A Collec-
tion of Receipts ana Practical Suggestions,
relating to Aquaria—Bronzing—Cements
—Dra,vﬁng—— Dyes—Eleetrieity—Gilding—
Glass-working — Glues — Horology — Lac-
quers—Locomotives —Magnetism — Metal-
working — Modelling — Photography—Py-
rotechny—Railways—Solders—Steam - En-
gine—Telegraphy—Taxidermy—Varnishes
—Waterproofing—and Miscellaneous Tools,
Instruments, Machines, and Processes
connected with the Chemical and Mechan-
ical Arts. By William E. Axon, M.R.8.L.
12mo, cloth. 300 illustrations, . . .

HARRISON. MEecnaAnics’ ToorL BOOX, with
Practieal Rules and Suggestions, for the
use of Machinists, Iron Workers, and oth-
ers. By W. B. Harrison. 44 illustrations.
12mo, cloth . o S 4 . . o

JOYNSON. THE MECHANIC'S AND STUDENT’®
GUIDE in the designing .nd Construction
of General Machine Gearing, Edited by
Francis H. Joynson, With 18 folded
w»lates. 8vo, cloth . - .

2 %0

150

150

2 00



'D. VAN NOSTRAND’S PUBLICATIONS.

WILLIAMSON. PRACTICAL TABLES IN METE-
OROLOGY AND HYPSOMETRY, in connection
with the use of the Barometer Bf Col. R.
8. Williamson, U. 8. A. 4to, flexible cloth,

BUTLER. PROJECTILES AND RIFLED CANNON
A Critical Discussion of the Principal Sys
tems of Rifling and Projectiles, with Prac-
tical Suggestions for their Improvement.
By Capt. John 8. Butler, Ordnance Corps,
U. 8. A. 86 Plates. 4to, cloth, 3 Oy

BENET. ELECTRO-BALLISTIC MACHINES, and
the Schultz Chronoscope. By Lt.-Col 8.
Benet, Chief of Ordnance U. S. A.
Second edition, illustrated. 4to, clotn, .

MICHAELIS. THE LE BOULENGE CHRONO-
GRAPH. With three lithographed folding
plates of illustrations. By Bvt. Captian
O. E. Michaclis, Ordnance Corpse, U.S. A.
4to, cloth, ¥ % . . . 4 .

NUGENT. TTEATISE ON OPTICS; or Light and
Sight, toeoretically and practically treat-
ed; with the application to Fine Art and
Industrial Pursuits. By E.Nugent. With
103 illustrations. 12mo, cloth, . W iy

PEIRCE. SYSTEM OF ANALYTIC MECHANICS. By
Benjamin Peirce, Professor of Astronomy
and Mathematics in Harvard University.
4to- cloth, . R S 3 Y] . .

CRAIG. WEIGHTS AND MEASURES. An Account
of the Decimal System, with Tables of Con-
version for Commercial and Scientific
Uses. By B, F. Craig, M. D. Sgquare 32mo,
limp elotn, TR 5 - {1 L A

ALEXANDER. UNIVERSAL DICTIONARY OF
WEIGHTS AND MEASURES, Ancient and
Modern, reduced to the standards ot the
United States of America. By J. H. Alex-
anler. New edition. 8vn, cloth, oratiia

$2 50

7 50

3 00

3 00

15¢

10 00

50

3 50



D. VAN NOSTRAND’S PUBLICATIONS,

RANDALL. QUARTZ OPERATOR’S HAND-BOOK.
By P. M. Randall. New Edition. Revised
and Enlarged. Fully illustrated. 12mo,
cloth, . ol oA RS IRE GO0

LORING. A HAND-BoOK ON THE ELECTRO-MAG-
NeTic TELEGRAPH. By A. E. Loring. 18mo,
illustrated. Paper boards, 50 cents ; cloth, 75
cents ; Mmorocco, . .« . . . . . 100

BARNES. SUBMARINE WARFARE, DEFENSIVE
AND OFFENSIVE. Descriptions of the va-
rious forms of Torpedoes, Submarine Bat-
teries and Torpedo Boats actually used in
War. Methods of Ignition b Machin%ﬁ
Contact Fuzes, and Electrici ,and a
account of experiments made to deter-
mine the Explosive Force of Gunpowder
under Water. Also adiscussion of the Of-
fensive Torpedo system; its effect upon
Iron-clad Ship systems, andinfluence upon
future Naval Wars. ‘}%y Lieut.-Com. John
S. Barnes, U. S. N. ith 20 lithographic
plates and many wood-cuts. 8vo, cloth, 5 00

FOSTER. SUBMARINE BLASTING, in Boston
Harbor, Mass. Removal of Tower
and Corwin Rocks. By John G. Fosi’r,
U. 8. Eng. and Bvt. Major General U. 8.
Army. ith seven Plates. 4to, cloth, 3 50

PLYMPTON. TeE ANEROID BAROMETER: Its
Construction and Use, compiled from several
sources. 16mo, boards, illustrated, 50 cents;
morocco, 3 g § 4 g 5 » . 100

WILLIAMSON. ON THE USE OF THE BAROME-
TER ON SURVEYS AND RECONNAISSANCES.
Part I.-Meteorology in its Connection with
Hypsometry. Part II.—Barometric H:
sometry. By R. 8. Williamson, Bvt. Lt.-
Col. U.8.A., Major Corps of Engineers.
With illustrative tables and engravings.
4w, cloth, . . S 15 00



D. VAN NOSTRAND'S PUBLICATIONS.

MacCORD. A PRACTICAL TREATISE ON THE
SLIDE VALVE, BY ECCENTRICS—eXamining
by methods the action of the Eccentric
upon the 8lide Valve, and explaining the
practical processes of laying out the move-
Ients, adapting the valve for its various
duties in the steam-engine. By C. W Mac
Cord, A. M., Professor of Mechanical
Drawing, Stevens’ Tustitute of Technol-
oi«,ry,hlloboken, N. J. TIllustrated. 4to,
cloth, o St b e B . SRV

PORTER. A TREATISE ON THE RICHARDS’
STEAM-ENGINE INDICATOR, and the Devel-
opment and Application of Forcein the
Steam-Engine. By Charles T. Porter.
Third edition, revised and enlarged. Il-
lustrated. 8vo, cloth, Y % .

McCULLOCH A TREATISE ON THE M~ JANI-
CAL THEORY OF HEAT, AND ITS APFLICA-
TIONS TO THE STEAM-ENGINE. By Prof.
R. 8. McCulloch, of the Washington and
Lle(ZhUniversity, Lexington, Va. 8vo,
cloth, : B ? 3 g y

VAN BUREN. INVESTIGATIONS OF FORMU-
ZAs—for the Strength of the Iron parts of
Steam Machinery. By J. D. Van Buren,

Jr., C. E. Illustrated. 8vo, cloth,

STUART. HOW TO BECOME A SUCCESSFUL EN-
GINEER. Being Hints to Youths intending
to adopt the Profession. By Bernard
Stuart, Engineer. Sixth edition. 18mo,
boards, . g 3 4 k .

SHIELDS. NoTes oN ENGINEERING CONSTRUC-
" TIoN. Embracing Discuesions of the Prin-
ciples involved, and Descriptions of the
Material employed in Tunneling, Bridging,
Canal and Road Building, etc., etc, By i
E. Shields, C. E. 12mo. cloth, ., , .

5

$3 00

3 50

3 50

200

50

150
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D. VAN NOSTRAND’S PUBLICATIONS.

WEYRAUCH. STRENGTH AND CALCULATION OF
DIMENSIONS OF TRON AND STEEL CON-
STRUCTIONS. Translated from the German
of J. J. Weyrauch, Ph. D., with four fold-
ing Plates. 12mo, cloth, £ . .

STUART. THE NAvAL DRY DOCES OF THE
UNITED STATES. %y Charles B. Stuart,
Engineer in Chief, U. 8. Navy. Twenty-
four engravings on steel. Fourth edition.
4to, cloth, S 5 . o 5

COLLINS. THE PRIVATE BOOK OF USEFUL AL~
Loys, and Memoranda for Goldsmiths,
Jewellers, etc. By James E. Collins.
18mo, flexible.eloth, . . .U aF %

TUNNER. A TREATISE ON ROLL-TURNING FOR
THE MANUFACTURE OF IRON. By Peter Tun-
ner Translated by John B. Pearse.
With numerous wood-cuts, 8vo, and a
folio Atlas of 10 lithographed plates of
Rolls, Measurements, &c. Cloth, . .

GRUNER. THE MANUFACTURE OF STEEL. By
M. L. Gruner. Translated from the
French, by Lenox Swrith, A.M., E.M.;
with an Appendix on the Bessemer Pro-
cess in the United States, by the transla-
tor. Illustrated by lithographed drawings
and wood-cuts. 8vo, cloth, . AL NE 3

BARBA. THE USE OF STEEL IN CONSTRUCTION.
Methods of Working, Applying, and Test-
ing Plates and Bars. By J. Barba. Trans-
lated from the French, with a Preface by
A.L.Holley, P.B. Illustrated. 12mo, cloth,

SHOCK. STeAaM BOILERS; THEIR DEsIGN, CON-

STRUCTION, AND MANAG:MENT. ky William

A. Shock, Engineer-in-Chief, U.8.N.; Chief

of Bureau of Steam Engineering, U.S.N. 480

Fa%es. Illustrated with 150 woodcuts and 86

ull-page plates (2 double). 4to, illustrated,
half morocco, . o : p y
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$1 00
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150

15 00



D. VAN NOSTRAND’S PUBLICATIONS.

SABINE. HISTORY AND PROGRESS OF THE ELEC-

TRIC TELEGRAPH, with Descriptions of

some of the Apparatus. By RabertSabine,

C.E. Second edition. 12mo, cloth, . . $1 25
DAVIS AND RAE. HAND BOOK OF ELECTRICAL

DIAGRAMS AND CONNECTIONS. By Charles

H. Davis and Frank B. Rae. Illustrated

with 32 full-page illustrations. Second edi-

tion. Oblong 8vo, cloth extra, . £

HASKINS. THE GALVANOMETER, AND ITS USES.

A Manual for Electricians and Students.

By C. H. Haskins. Illustrated. Pocket
FO1I0/ INOE0CCO, fo MMt S (e qe-. o s RGO

LARRABEE. CIPHER AND SECRET LETTER AND
TELEGRAPAIC CODE, with Hogg’s Improve-
ments. By C. 8. Larrabee. 18mo, flexi-
ble cloth, Ay s L0 O (RNt AR AT T v B )

GILLMORE PRACTICAL TREATISE ON LIMES,
HYDRAULIC CEMENT, AND MORTARS. By
Q. A. Gillmore, Lt.-Col. U. 8. Engineers,
Brevet Major-General U. S. Army. Fifth
edition, revised and enlarged. 8vo, cloth, 4 00
GILLMORE. COIGNET BETON AND OTHER ARTIFI-
CIAL STONE. By Q.A. Gillmore, Lt. Col.
U. S. Engineers, Brevet Major-General U.
S. Army. Nine plates, views, etc. 8vo,
O o AN PRI 152 W eI RR RS e TR )

GILLMORE. A PRACTICAL TREATISE ON THE
CONSTRUCTION OF ROADS, STREELTS, AND
PAVEMENTS. By Q. A. Gillmore, Lt.-Col.

U. 8. Engineers, Brevet Major-General U,
S. Army. Seventy illustrations. 12mo, clo., 2 0Q

GILLMORE. REPORT ON STRENGTH OF THE BUILD-
ING STONES IN THE UNITED STATES, etc.
(gl T VPR Fof &7 o 3L STl 100

HOLLEY. AMERICAN AND EUROPEAN RAILWAY :
PRACTICE, in the Economical Generation GY
of Steam. By Alexander L. Holley. B. P.
‘Wich 77 lithographed plates. Folio, cloth, 12 0¢Q

7



D. VAN NOSTRAND’S PUBLICATIONS,

HAMILTON. USEFUL INFORMATION FOR RAIL-
WwaAY MEN. Compiled by W. G. Hamilton,
Engineer. Seventh edition, revised anden-
larged. 577 pages. Pocket form, morocco,

BT, o T R

STUART. THE CIVIL AND MILITARY ENGINEERS
OF AMERICA. By General Charles B.
Stuart, Author of “Naval Dry Docks of
the United States,” ete., ete. With nine
tinely-executed Portraits on steel, of emi-
nent Engineers, and illustrated by En-
gravings of some of the most_important
and original works constructed in Ameri-
ca. 8vo, cloth, G o 8 : N o

ERNST. A MANUAL OF PRACTICAL MILITARY
ENGINEERING. Prepared for the use of the
Cadets of the U. 8. Military Academy,
and for Engineer Troops. By Capt. O. H.
Ernst, Corps of Engineers, Instructor in
Practical Military Engineering, U. 8.

, Military Academy. 193 wood-cuts and 3
lithographed plates. 12mo,cloth, . .

SIMMS. A TREATISE ON THE PRINCIPLES AND
PRACTICE OF LEVELLING, showing its ap-
plication to purposes of Railway Eng;neer-
ing and the Construction of Roads, ete.
By Frederick W. Simms, C. E. From the
tifth London edition, revised and correct-
ed, with the addition of Mr. Law’s Prac-
tical Examples for Setting-out Railway
Curves. INustrated with three lithograph-
i? I;Iates, and numerous wood-cufs. 8vo,
cloth, 5 . . . . . . -

JEFFERS. NAUTICAL SURVEYING. By William
N. Jeffers, Captain U. 8. Navy. Illustrat-
ed wivu 9 copperplates, and 81 wood-cut
illustrations. 8vo, cloth, . o) g

THE PLANE TABLE. ITs USES IN TOPOGRAPHI-
CAL SURVEYING. From the Fapers of the
U. 8. Coast Survey. 8vo, ¢ oth, .

]

2 00

5 00

2 00



D. VAN NOSTRAND’S PUBLICATIONS.

A TEXT-BOOK ON SURVEYING, PROJECTIONS,
AND PORTABLE INSTRUMENTS, for the use
of the Cadet Midshipmen, at the U. S.
Naval Academy. 9 ithogra{)hed plates,
and several wood-cuts. 8vo, eloth, 4 3

CHAUVENET. NEwW METHOD OF CORRECTING
LUNAR DISTANCES. By Wm. Chauvenet,
LL.D. 8vo,cloth, . 3 o . . .

BURT. KEY TO THE SOLAR COMPASS, and Sur-
veyor’s Companion; comprising all the
Rules necessary for use in the Field. By
W. A. Burt, U. 8. Deputy Surveyor. Sec-
ond edition. Pocket-book form, tuck, .

HOWARD., EARTHWORK MENSURATION ON THE
BAsIS OF THE PRISMOIDAL FORMULZ.
Containing simple and labor-saving meth-
od of obtaining Prismoidal Contents direct~
ly from End Areas. Illustrated by Exam-
ples, and accompanied by Plain Rules for
practical uses. By Conway R. Howard,
Civil Engineer, Richmond, Va. Illustrat-
ed. 8vo, cloth, 3 PECAN . & .

MORRIS. EASY RULES F )R THE MEASUREMENT
OF EARTHWORKS, by means of the Pris-
moidal Formule. By Elwood Morris,
Civil Engineer. 78illustrations. 8vo, cloth,

CLEVENGER. A TREATISE ON THE METHOD OF
GOVERNMENT SURVEYING, as prescribed
by the U. 8. Congress and Commissioner of
the General Land Office. With complete
Mathématical, Astronomieal, and Practi-
cal Instructions for the useof the U. S.
Surveyors in the Field. By 8. V. Cleven-
ger, U. 8. Deputy Surveyor. Illustrated.
Pocket forwn, moroeco, gilt, 3 5 A

HEWSON. PRINCIPLES AND PRACTICE OF EM-
BANKING LANDS from River Floods, as

. applied to the Levees of the Mississipi.
Blyt\;llilham Hewson, Civil Engineer. 8vo,
Qlothy’e " T Ey R T WA
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$2 00
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