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To all whom it may concern:

Be it known that I, THOMAS HILL, of Port-
land, in the county of Cumberland and State
of Mame, have invented certain new and use-
ful Improvements in Instraments for Solving
Problems of Navigation; and 1 do hereby.de-
c¢lare that the fo]lowmg is a full, clear, and
exact description thereof, which w1ll enable
others skilled in the art to which it pertains
to make and use the same, reference being

bad to the aceompanying drawings, and to the
letters of reference marked thereon, which
form a part of this specification.

Flgule 1 is a front view of the mstrumwt
Fig. 2is a front view, in detail, of the latitude-
circle. Fig. 3isa front view, in detail, of the
declination-circle, bearing a vernier, T ig. 4
is'a top view of the hour-angle Oll‘clb Fig. 5
is a fTace view of thealtitude-arc.. Figs. 6 and
7 are under and upper views, respectively, of
the compass-card attached to the altitude-are.

I will first deseribe the machme, and theu
its operation.

A Band C D are two meridians—the one

marked latitude, the other marked declina-

tion—which are placed together in such a man-
ner that theedges B K and C Larein contact for
their whole length; and the two meridians may
open and shut upon these edges as a hinge.

- Fis a plate in the form of a'sector of a circle,

marked hour-angle. To this plate the merid-
ian C D is fastened at right angles, while the
latitude-meridian is set at any required angle
with C D by the graduated edge of F. On
the latitude- merldlan are two hinge-thumbs,
P P, the lower: one of whichk playsin a holu,
M, 111 the plate . The upper one plays in a

'hole in the ear Q, at the tup of the declina-

tion-meridian C D. The declination-meridian
bears.a’ veruier, X, carrying a steel pin at ifs
vernier-point. . This vernier is movable upon
the are of C D. Both meridians. are of the
same radius, and are graduated from the pole
Q down to thirty degrees below the equator
at Aand D. G is an arc of altitude, gradu-
ated from two degrees below the horizon at
O to the zenith H, Itis of precisely the same

" radius as the meridians, and bears at its ze-

nith-point a compass-card, pierced at the cen-

~ter with a hole to fit the vernier-pin.

The use of the 1ustrumeqt is to solve the

spherical triangle, which is formed when. the
zenith-point H is placed upon the pin of the
vernier K, and the altitude-are laid across the
latitnde-meridian. The sides of the triangle
are known by inspection, because they are
graduated arcs. The angle at the pole Q is
measured upon the gmduated hour-angle are -
of ¥. - The angle at K is measared by the com-
pass-card attached to the zenith of the alti-
tude-are. - The third angle, at the interseetion
of the altitude-arc with the latitude- meridian,
remains to be measured, which is done not in
the triangle itself, butin a symmetrical triangle
formed by movmg the vernier-pin to the lati-
tude on the declination-cirele, and the- alti-
tade-are to the- declination on the latitude-
circle, The new triangle thus formed being
symmetrical with the old triangle, the com-
pass-card now measures what was the third
or unmeasured angle, and thus the triangle -
is completely solved. - In this manuner the in-
strument finds the time from an altitude taken
Ly the sextant. The vernier I is placed at the
declination of the heavenly body observed,
the zenith-point is put upon the pin, and thb
hour-angle is altéred until the observed alti-
tude on the altitude-arc exactly reaches the
latitude of the observer. The hour-angle is
then equal to the difference of the right as-
cension of the body and that of the merldmn,
which gives at once the apparent time at the
place of observation. )

By makivg the altitude equal to zero, this
method gives at once the time of suurisé and
sunset,.

If, in the same problems, the bymmetu(,al
triangle is formed as above described, the
compass-card gives the azimuth of the heaJv
enly bodies observed. The instrament also

solves the problems of great-cirele sailing.

The meridians being clamped at an angle
equal to the difference between the longitnde
of the ship and of the desired port, the ver-
nier K is placed on the declination-meridian
at the ship’s latitude, the zenith of altitude is
put upon it, and the altitude-are laid over
the 1at1t:ude of the desired port. The com-
pass-card now indicates the course, while the
co-altitude is the great-cirele distance. Thus
the navigator, by this machine, can solve all
the principal problems of navigation relating
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to time, latitude, longitude, azimuth, and
- great-ciréle sailing without the labor and the
liability to error of numerical or logarithmic
computations.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination of three ares of equal
radius—two convex and one concave, or two
concave and one econvex—so combined as to
form a spherical triangle, for the solution of
that triangle in problems of navigation or
geodesy, as herein set forth.

2. The attachment of a portion of a spherical
sirfacé with' a graduated limb to one of the

ares, as at H, as and for the purposes herem

set forth.

In testimony that I claun the foregoing as
my own I affix my signature in presence of two
witnesses.

THOMAS HILL..

Witnesses: ' '
FRANCIS FESSENDEN,
C. H. FARLEY.



