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To all whom 7t may concermn:

Be 1t known that I, ANTHONY SPRANGER, a
citizen of the United States, residing at De-
troit, in the county of Wayne and State of
Michigan, haveinvented a new and usefol Im-
provement in Inclinometers, of which the fol-
lowing is a specification.

My invention relates to that class of 1neli-
nometers or angle-measurers in which the
angularity between a horizontal line and a
straight or plane surface which forms one side
of the inclinometer is measured by the move-
ment of an index or pointer rotating about a
pivot at the center of a graduated face-plate.

Figure 1 18 a front elevation showing the :
relative position of the straight-edge, the face-
plate, and the index of the inclinometer. Fig.
2 18 a sectional view from front to rear through
the line # z# of HFig. 1. Fig. 3 is another sec-
tional view showing the interior mechanism
on a plane at right angles to that employed

~in the section shown 1n Fig. 2. Fig. 4 shows
a modification of my invention in which the
movement of the index is controlled by two

25 welghtsinstead of by three, as shown in Fig. 3. |

A straight - edge, D, has attached to it a
frame-work or casing, L. This case consists
of a clrcular box closed at the rear and ar-
ranged at the front to hold a graduated circu-
lar disk, B, through the center of which passes
a hollow journal, J. In the center of the rear
part of the case L 18 a box to receive a corre-
sponding hollow journal, G.

The hollow journals  and J are attached,
respectively, to the back and front sides of a
frame-work or case, F HF, of which oneside,
H, is weighted, and the entire case I' H F 1is
capable of movement through an entire circle
around the center of the hollow journal or
trunnions J G, and in consequence of such
movement the frame FF H F comes to rest after
the position of the inclinometer has been
changed, with the weighted side H at the low-
ermost point, and with the openings through
the hollow journals J G inaposition fixed with |
reference. to a horizontal line.
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work F H I thus constitutes a hollow pend-
ulum swinging from the journals J G, and

The frame- ...

within it I hang asecond compound pendulum
so from the arbor C, which passes across the hol- |

| low_pendu]um FH F from front to rear, and

passes into or through the hollow journal G
and through the hollow journal J, and sup-
ports at its outer end the index or pointer
A. This arbor fits loosely in the journals 5j5
through which it passes, and has one side-cut

to a knife-edge. Acrossthearbor C, at about

its middle point and at right angles to 1t, 1
fasten firmly a cross - piece, P, of which the
ends are hooked to support weighted hang- 6o
ers M and N. I aiso fasten firmly to the pin

C. at right a,ng]es to it and at right angles to
the cross - piece P, a weight, K.

The weights M and N hang freely from the
ends of the cross-piece P and can move for a 65
short distance in any direction, their range of
movement being limited by the sides of the
inclosing frame-work F' H F and by the weight
K, which hangs between them, and I regulate
the range of movement by means of the ad- 7o
justing-serews S S, that pass through them.

The operation of the mechanism is as fol-
lows: Upon changing the inclination of the
straight-edge D the hollow pendulum I H F,
carrying with it the inclosed compound pend- 75
ulum, seeks a position of rest with the

- weighted side H at the lowermost point; but,

owing to frictional resistance of the bearings
upon which it swings, it does not reach such a
position with sufficient aceuracy or with suth-
cient quicknesstoenablean indicator attached
directly to 1t to be used practically in deter-
mining inclination. Thedesired acocuracy and
qulckness are, however, attained by means of
the compound pendualum, which swings from 8¢
the knife-edged arbor, resting In the hollow
journals J and G, and also the compound pend-
ulum, by means of the fr eely-swinging weights
M and N, which act as dampers, 1Is bronght_
quickly to rest.

- The use of the wewhtK rigidly attached to
the arbor C, is not essenbml as that weight
may be dispensed with and the same result
may be attained by the use of the swinging .
weights M and N alone, the set-screws in this g3
case being arranged to strike against each
other instead of against the weight K between
them. This form. of comtructwn 1s indicated

in Fig. 4.
Hmrmﬂ' thus descrlbed my invention and its 100
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mode of operatlon what I claim as novel, and |
desire to have secured to me by Letters Patent
18—

1. Inaninclinometer, a pointer Whose move-

5 ments are controlled by an arbor supporting

welghts freely swinging from a cross-piece at-

tached thereto and resting in bearmgs, which

bearings are themselves the journais support- |
ing a hollow pendulum.

10 2. In an inclinometer, the combination of a

pointer mounted upon an arbor, balanced

- welghts swinging freely from a cross-piece se-

- cured tosaid arbor, and adjusting-screws lim-
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iting the &pproxlmatlon of said wei ights to each

3. In an inclinometer, the combination of a
polnter mounted upon a vibrating arbor, bal-
anced welghts swinging freely from a cross-
piece secured to said arbor, and a hanging

weight secured directly to said arbor between 20

sald balance-weights.
ANTHONY SPRANGER.

Witnesses:
ANNA E. WHITE, |
CHARLES F. BURTON.
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