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To all whom it may concern :

Be it known that I, GEORGE N. SAEGMUL-
LER, of Washington, in the county of Wash-
ington and Distriet of Columbia, have invent-
ed certain Improvements in Solar Transits, of

. which the following is a specification.
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My invention relates to an improved attach-
ment for surveyors’ transits, designed to take

the place of the attachments now in general |

use, designed for the purpose of simplifying the
construction and method of using the instru-
ments, and of giving a higher degree of accu-
racy.

In solar attachments as hitherto constructed
a vertical gradunated arc has been usually
mounted above the telescope of the transit on
a perpendicular axis, and provided with a ra-
dius bar or plate having lenses and eye-pieces
at its two ends. These attachments are ex-
pensive in construction, exceedingly difficult
of adjustment, and far less accurate in their
readingsthanthe instrument to which they are
attached, thus impairing the accuracy and ef-
ficiency of the entire instrnment.

My improvement consists in applying to an
ordinary transit, havinga telescope and a ver-
tical graduated are, a second telescope mount-
ed upon an axis perpendicular tothe main tele-
scope, and provided with a level, by which its
parallelism of the two telescopes may be read-
ily and aceurately determined before commene-
ing operations, after which a quick and simple
adjustmentof the two telescopesindependently
will cause the vertical arc of the main tele-
scope to indicate the angles of divergence be-
tween the two. ‘

Figure 1 represents a perspective view of an
ordinary transit provided with my improved

- attachment. Tig.2represents a vertical cross-
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section of the attachment.

A represents the base of the transit, the top
plate of which has a rotary motion in a hori-
zontal plane, said top plate supporting the
standards @, which in turn support the hori-
zontal axis of the main telescope B. ~ This tele-

scope, which swings in a vertical plane upon

itstrunnions, is provided, as usual, witha grad-
uated vertical are, C, which operates in con-
nection with a plate or index ou the stand-
ards, toindicate the angles of verticalinclina-
tion.” This telescope B .is also provided, as
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usual, with alevel, D, by which it may be.accu-
rately adjusted to a horizontal position.

In the features above described the instru-
ment is of ordinary construetion.  Upon the

‘main telescope I secure, in-perpendicular re-
p s A

lation thereto, an axis, &, upon which I mount
a plate having upright arms F, which sustain
the horizontal trunnions of a second telescope,
E,which is provided, as shown, with alevel, H,
by which to determine its horizontal pesition.

It will be seen that under theabove construc-
tion the upper telescope, E, may swingin a ver-
tical plane, and may also be turned horizon-
tally with relation to the main telescope. The
base of the frame F may be arranged to move
over a graduated-horizontal plate, 0, as shown,
if preferred; but this plate, commonly known
as the ¢ hour-plate,” is not essential to my ap-
paratus, since the time may be read off with
the horizontal top plate of the base in connec-

tion with the usual graduations thereon, or,

with special graduations for the purpose.
One of the principal objects of the attach-
ment being to determine vertical angles of di-
vergence, it will be seen that they are readily
obtained by first bringing the two telescopes
to a horizontal position or parallel with each
other by means of their levels. The main tele-
scope being then raised orlowered, the desired
amount is read off on the verniers of the stand-

ards. ‘The upper telescope is then leveled,

while the main telescope remains in position.
It will be seen that the two have a vertical an-
gle of divergence equal to that as first set off on
the vertical circle. The various uses to which
the instrnment may be applied need not be de-
seribed herein, the methods of applying the
same being similar to that of using the instra-
ment now in general nse. The principal use
is to get the meridian, and to this end the fol-
lowing steps are pursued: The two telescopes
are first leveled, bringing them parallel with
each other. The declination of the sun is then
set off in accordance with the nautical almanac
on the vertical arc of the main telescope by
swingingthelatter vertically, which, of course,
elevates or depresses both telescopes accord-
ing as the declination is north or south. The
reading .of the vertical arcis then noted. The
small telescopeisthen leveled, which, of course,
gives between the two telescopes the exact
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angle of declination—the latitude of the place
being now set off on the vertical circle of the
instrument, and the vertical axis of small tele-
scope is now pointing to the pole. By turn-
ing both telescopes on the vertical axis the
image of the sun will be brought in the field of
the small telescope. Atthat instant the large
telescope is in the meridian. _

The essential feature of my invention con-
sists in combining two vertical swinging tele-
scopes with means for leveling them, and a sin-

. glevertical are common to both.
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Having thus described wy invention, what
I claim is—

1. The combination of the two telescopes B
and E, oue supported by the other, means for
leveling them independent of each other, and
an indicator to show the angle of vertical in-
clination.

2. In combination with the telescope B,
mounted on horizontal trunnions and provided
with the vertical arc C and level D, the sec-
ond telescope, I, sustained by a perpendicular
axis on the first telescope, and provided with
alevel, H.

3. The solar attachment for.a transit-instru-
ment, consisting of a telescope, I, sustained by
a horizontal and vertical axis, and provided
with a level. :

4. In combination with a transit-instrument
swinging on a horizontal graduated plate, and
provided with a vertical moving telescope hav-
ing a level and a vertical graduated arc, a sec-
ond telescope mounted upon the first in such
manner as to swing vertically, and provided
with a level.

5. The combination of vertically-swinging
telescope, a second vertically - swinging tele-
scope mounted upon the first, means forlevel-
ing the two telescopes independently, and a
vertically - graduated arc or plate connected
with one of said telescopes, for indicating its
angle of vertical inclination.

G. N. SAEGMULLER.
Witnesses:

SIDNEY P. HOLLINGSWORTH,
WALTER S. DODGE.
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