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To all whom it may concern:

Be it known that I, EDWARD SAMUEL
RITCHIE, a citizen of the United States, resid-
ing at Newton, in the county of Middlesex
and State of Massachusetts, have invented &
new and useful Improvement in Azimuth-
Circles; and Idohereby declare thesame to be
described in the following specification and
represented in the acecompanying drawings,
of which— | | |

Figure 1 is a vertical transverse section,
and Kig. 2 is a top view, of a mariner’s com-

pass and my azimuth-circle. Fig. 3 is an en- |

larged copy of the section of the case E. Fig.
4 1s a front view of the case E. Fig. 5 is a
front view of  the case F with the front side
plate removed. Fig. 6 is a front view of the

mirror D and its frame d and support a. |

Iig. 7 is a vertical section, and Fig. 8 a hori-
zontal section, of the mirror D and its frame
d. Fig. 9 illustrates the course of rays from
the sun to the card G.

Similarlettersrefer tosimilar parts through-
out the several views.

The instrument relates to what is known |

as an “azimuth-circle ” used upon a mariner’s
compass for showing the direction of the sun
by the compass-card at the time of an obser-
vation; and the object of my invention is to
show the direction by throwing aline of solar
light directly upon the compass-card, visible
to one or more observers without inconven-
1ence to them, whereas in the instruments
heretofore used the observeris obliged to look

through an eye-hole or slit and to note the

position of a hair-line on the card and also
on the reflected image oi the sun.

The instrument consists of a ring A with a
flange to rest and to be turned round upon a
mariner’s compass bowl B. Attached to the

ring A, I place a support a, holding the frame

¢ of a eoncave cylindrieal mirror D, which I
prefer to make of a convex cylindrical lens
silvered on its convex side. The frame < is
held on 1ts support a by axesor screws, allow-
ing free motion in a vertical plane passing
through the center of the ring A with fric-
tion enough to- hold it in any position. The
curvature of the mirror is such as will reflect
solar rays toa focal line at e. The frame has a
back plate d’. Directly opposite to the mir-

J
1

ror D, I place a square case E, fixed to the
ring A by a bracket /. Theside of the case E
facing the mirror D has a narrow slit e.
Within the case K, I place aright-angled prism
F in position to receive the solar rays from
the mirror D, passing through the slit ¢, and
toreflect them vertically downward. Nearthe
lower end of the case E, I place a cylindrical
lens 7, its central line being in line of the cen-
ter of the ring A. Upon the bracket £/ or on

| the ring A, I place a spirt-level H.

1The operation is as follows: Solar rays re-
flected by the mirror D to a focallinepassing
through the slit e are again reflected by the
prism I vertically downward through the
cylindrical lens f and are again brought toa
focal line upon the compass-card C, as shown
in Fig. 1. The march of the rays as affected

55
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by the concave mirror D and convex lens f 7o

| 1s illustrated by Iig. 9, in which the prism F

isremoved,and the lens f isplaced at the same
distance in horizontal line. Parallel solar rays
11, reflected by the mirror D, are broughtto a
focal line at ¢ and again diverge and fall
upon the lens f and are refracted by it to a
focal vertical line at C’. The prism-reflector
K simply changes the direction from horizon-
tal to vertical at same distance. The dotted
lines in Fig. 5 show the rays also. I will re-
mark that used on board a vessel and prop-
erly adjusted the rolling motion of the vessel
will prevent a constant line of light;but the
light will flash upon the card at the times
that the vessel passes the mean of the oscilla-
tion.

I am aware that prior to my invention an
azimuth-circle has been made having a eylin-
drical convex lens capable of being adjusted
to converge rays from the sun directly upon
the compass-card and having a tube on op-
posite side with lenses and a prism and an
eye-slit on the outer side of the tube opposite
from the said eylindrical lens for the observer
to see the compass-card with indicator point
or hair-line to observe the position of the card-
surface illuminated by the sunlight thrown
upon 1t by the said convex lens.

Whatl claim as myinvention, and desire to
secure by Letters Patent, is—

1. The combination,in an azimuth-cirele, of
the mirror D, the reflecting-prism F, placed
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beyond the focus of the said mirror, and the | mirror and prism for the passage of solar rays

eyhndrlca.l lens 7, placed between the reflect- | to the compass-card.

ing-prism and the compass-card, substantially EDW. S. RITCHIE.

as set forth. - C '-
5 2. Thecombination,in an azimuth-cirele, of Witnesses:

the mirror D, the reﬂectmﬂ'-prlsm F,and the JOHN RITCHIE,

case L, havmﬂ* the slit e between the said R. C. WHITFORD.
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