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Specification forming part of Letters Patent No. 193,562, dated July 24, 1877 ; application filed
- .. - June 23, 1877.

To all whom tt may concern:

Be 1t known that I, EDWARD S. RITGHIE,
of Brookline, in the county of Norfolk and
State of Massachusetts, have invented a new
and useful Improvement in the Azimuth-Cir-
cle; and do hereby declare the same to be
~described in the following specification, and

represented in the accompanymg drawmgs, of
which— |

Figure 1 1s a top view, and Flg 2 a trans-
verse section, of an azimuth-circle embracing

- my invention.

In the ordinary construction of an azmmth
circle the back sight or standard has been
provided with a reflecting power, so arranged
as to reflect to the eye of the observer those
- figures or markings of the compass-card which
were next to him, such figures or markings
having to be made in reverse, in order that
they might be conveniently or properly read.

My improvement requires no snch reversing
of the figures or markings of the card of the
compass to adapt 1t to my azimuth-cirele,
which may be applied to a compass having 11:3
figures or markings unreversed.

Inecarrying out my invention I provide each
of the sights with a reflector or reflector-prism,
arranged as shown in Fig. 2, in which A is the
back sight, B the fore mght C the back-sight
reflector, and D the fore- mght reflector. The
latter is intended to be directly over those di-
visions or markings of the compass-card which

- are farthest from the observer when his eye |

is abt the back sight.

It will thus be seen that, by the arrangement
of the two reflectors or prisms, not only will
the markings of the compass-card be twice re-
flected before reaching the eye of the observer
looking downward into the rear prism, but the
rays irom the sun, or an object reﬂected by
the main reflector E through the back sight A,
will be received in the back prism, and by it
be reflected into the eye..

The back sight, which extends upward from
‘a supporting-annulus, I, has its eye-piece a di-
recfly over the rear reﬂector which is suitably
- supported I a case, b, prcgectmg from the
~ back sight or standard A.

Opposite to the back sight and its reflector
- 18 the fore sight B, provided with its line, hair,
or wire, w0, and with the fore reflector D, the
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case ¢, containing the latter, being fastened to-
the ring . The fore sight is so hinged to the
sald case ¢ as to be capable of being either
turned down into parallelism with the ring or
raised 1nto right angles therewith.

The main plain reflector or mirror K has its
frame ¢ hinged at its lower end to the fore
sight, and provided with means of fixing it at
a sultable inclination for reflection—that is, at -
an angle of forty-five degrees, or thereabout,
to the plane of the ring F. The means for
this purpose shown in the drawings consist
of a stud, e, and a hooked arm, f, the latter
being pwoted to the fore sight. The stud is
extended from the edge ot the reflector-frame
g. When the arm is hooked on the stud, the
mirror or reflector B will be at the proper in-
clination.

In further carrying out my invention I com-
bine with the fore si ight B and 1ts mirror E an
auxiliary mirror or reflector, (x, which I hinge
to the upper part of the fore sight. This aux-
1liary mirror is intended to reflect the rays of
the sun, or object to be observed, into the

main mirror, by which they will be reflected

to the prism of the eye-piece, and by the latter

| into the eye of an observer.

Fig. 3 is a side elevation of the fore slght

| the main and auxiliary mirrors, and the mech-

anism for supporting the main mirror at 1ts
proper inclination.

- The auxiliary reflector or mirror G is to be
used when the sun or object to be observed is
in a position which does not admit of the main
reflector being conveniently employed alone.
By means of the auxiliary reflector the rays
may be reflected upon the main reflector, and
thence to the eye-prism, often to great-advan-
tage.

In further carrying out my invention 1
combine with the back and fore sights and
their prismatic reflectors and supporting-ring
a small spirit-level, H, arranged just in rear
of and below the pnsm D, or in a position
to enable it (the said splrlt -level) to be seen
by the eye of an observer while at the eye-
piece of the back sight. By means of this
level the observer ean be assured that the in-
strument 18 properly horizontal while he may
be engaged in reading by it from the card of
a compass, over which it, the said instrument,
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may be placed. The spirit-level thus prevents.| fore sight, as occasion imay require. The.ré.

‘the error in observation that. would follow.or

result by reason of the sights not being held

properly vertical.

From the inner perlphery of the annulus F-
. under the |
fore reflector. D. . This. shelf-has in its:middle:

a small shelf, &, projects directly

an index line or mark (see Fig. 4, which is a

top view.of. the.shelf and part of the ring) |
“which, to-an-observer-at-the eye-piece;, would |

be seen as close against or touching the edge
of the compass-card. The arc between this

mark-and:-the north: point-of the-card will.in=.

dicate the apparent course of the vessel. .
The back-sight reflector is so arranged that
~an observer in using the instrument looks di-
rectly: downward into thesaid:reflector, which
‘is-very much ‘more. convenient for him:to.do

than to:look horizontally into a reflector and: |
. With::
the two reflectors.-he sees: entirely- by reflec-

over it, to-and throughthe fore:sight.;

tion the:object; the :wire:or.-hair of:the :fore
sight,. the:spirit-level,: and: the: lelSlOIlS .or
markin 25:0f the. compass -card. .

To the:fore sight:a lens:or.one or more: col-
ored. glasses may be so. apphied:as to be:capa=

ble of: -being: moved across.or away.from :such
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- - --. 1 )

flécting-prisms may-be either.plain:or lehticu-
lar, as may-be desirable. -
When the object is on or very near the hori-

zon the mirror E may be lowered down, and.

the rays from. the object received on the re-

fléctor C'direct: .

I claim as my invention as follows:
1. An azimuth-cirele provided with the fore

and-back refléctors or reflecting-prisms C D,

arranged with its sights and main reﬂector

substantially in manner and to operate as

specified: .
2., An azimuth-cirele provided with the fore
and back reflectors C D, and a spirit-level, H,
arranged with its fore ‘and back sights- and
main reflector substantially in. manner.and . to
operate:as.setdorth:..

3¢ An: azxmuth-clrcle provided with.fore:and
back refleeting«prisms C.D,and main and-anx-
iliary: reflectors:k -G, aurranged -with:.its: fore
and;back:sights B: A .and-annalas-F, substan-.

.-tlally in. manneriand to operate:as. seb forth...

EDW B RITCHIE
Witnesses :
- R.:H: EDDY,
JOHN R.. SNOW:
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