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To wll whom 1t may concern:
Be it known that I, Joun HAPPLE, a citizen

land, in the county of Oswego and State of
New York, have invented a new and Improved
Level, Plumb, and Inclinometer, of which the
:tollowmcrls atull clear, and exact description.

This invention relates to a class of instru-
ments employed for exactly determining the
position of an object with regard to a per-
pendicular or horizontal plane and has for
1ts purpose to provide novel detalls of con-
struction for a device of the character indi-
cated which adapts it for convenient and re-
liable service to determine if an obJect oY Sur-
face that may be fixed or movable is plumb
level, or inclined and define the degree of in-
clination or deviation from a per pendlcular or
horizontal plane.

A turther object is to ascertain the hewht
of a building or other stationary thing by use
of the 1mpr0vement .

Theinvention consistsin the novel construe-
tion and combination of parts, as is herein-
after described, and defined in the appended
claims.

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in which sm:nla] chal acters of reference indi-
cate corresponding parts in all the figures.

Figure 1 is a perspective view of the im-
proved instrument and of a support therefor.
Fig. 2 1s a side view of the middle portion of
the instrument, showing the indicating de-
vice thereon. F10 3 1S a transverse sectmnal
view substantlally on the line 3 3 in Fig. 2
Fig. 4 1s a side view of the indicating demce
more fully exposed by the removal of a side
face-plate from the level-stock, Substantla,lly
3. FlO* 5 1S a sec-
tional side view of the level-stock between its
ends, taken substantially on the lme 5 5 in
Fig. 3; and Fig. 61is a perspective view of g
clampmﬂ —phte employed.

The body portion or stock of the instru-
ment is of usual form, consisting of an elon-
gated block 10, of hard wood or metal that 1s
reetanmﬂar In cross-section and has its side
wallsand ed ges respectively parallel with each

other, the stock being of proper length for

convenlent and eflicient service. At the: lon-
gitudinal center of the stock 10 an opening «

‘1s formed laterally therethrough, the contour

of which ismainly circular,buthavinganearly
flat portion or wall ¢/, that is substantially
parallel with the edges of the stock, as is in-
dicated in Figs. 3 and 4. A preferably sheet-

‘metal reflector-plate 11 is secured as a lining

in the opening ¢ and conforms with the con-
cave surface that i1s a - main portion of the de-
fining-wall thereof, and the exposed or inner
surface of the arched plate 11 is preferably

silvered and highly polished to adapt it to re-

flect light.

- A glass spirit-tube 12 is provided, which is
cur ved to represent a section of a circle that
1s somewhat greater than a semicircle and is
bent near each end thereof to produce the
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similar legs 12" thereon, which project toward -

each other and are axially coincident, the legs
having such length as'will permit a space of

proper width tointervene the endsof the tube.
The » adlal diameter of the circular portion of

the spirit-tube 12 i1s considerably less than
that of the circle defining the arch of the re-
flector-plate 11, and as said tube is cylindrical
in cross-section its inner surface defines an
arched opening that 1s of the same radial di-
ameter as that of the inner wall of the open-

ing @ in the stock 10, which 1s practically an

arched slot, leaving a central block 10* intact
with the body portion of the stock, to which
latter the block is joined by the web 10°, as
shown in Fig. 5. The spirit-tube 12 is fitted
into the opening o, its legs being introduced

within the lowerstraight portions of said open-

ing, and 1s held centered therein by plastic
cement 0, that hardens, plaster-of-paris being
preferably used for the purpose. .

The block 10* that fills the opening defined
by the bent spirit-tube :
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2, 18 recduced inthick-

ness, so that it is less than_ the.diameter of the
tube, and upon each side of said filling-block
10* a clamping-plate 13 1s secured by means.
of screws that are passed through perforations
¢ 1n the clamping-plates and into the filling-
block.

In the space in the opening ¢ separating
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the peripheral surface of the arched tube 12
from the reflector-plate 11 a scale-plate 14 is
placed, said plate having anarched form, which
adapts it to fill the unoccupied portion of the
opening . The scale-plate 14 1s held at the
diametrical center of the spirit-tube 12 by
means of the laterally-bent flanges or feet d,
formed on the ends of the scale- plete and Se-
cured on the flat lower defining-wall ¢' of the
opening @ by screws or nails ¢, as is indicated
in Fig. 4.

The spirit-tube 12 1s filled, or near.
with alcohol or other suitable liguid -
not freeze at a low temperature and
hermetically sealed at the end into wh
spirituous liquid has been introduced, this fill-
ing of the tube having been effected before it
1s placed and secured in the opening @.

Upon each side of the scale-plate 14 indicat-
ing-graduations are formed or affixed, these
graduations on each side of the plate being
similar, and respectively comprise two series
of indicating-marks that commence at “0,” or
zero, which is at the exact crown of the arch
on each side of the scale-plate, and increase
in degree of separation and progressively in
value therefrom downwardly. AS shown in
Fig. 2, the scale on each side of the ** 0 point,
or zero, at the crown of the arch 1s defined by
the numerals “*1” to ‘“12,” inclusive, the
@raduetmns between the numerals represent-
ing progressively-increasing degrees or frac-
tions of a quarter-circle that represents one-
half of the scale on each side of the arched
plate 14.

In arranging the spirit-tube 12 within the
opening « the small quantity of air that is left
remalning 1n said tube and that forms a small
bubble 2 must be centrally positioned with
regard to the zero-mark on the two scales that
are located on the opposite sides of the arched
plates 14 when the stock 10 is seated upon a
level surface or is by other means disposed
in a horizontal plane.

Directly ebove the Sp1r1t-tube 12 the stock

that Wﬂl
1s then

- 10 1s rendered concave at each side thereof,

as 1ndicated at ¢, and these concavities, which
reduce the thickness of the stock above the

zero-mark on the scales, expose the crown of
the tube 12, so that the position of the bub-

ble = may be seen from the upper edge of the

- stock and the deviation of said bubble from
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~colncidence with the zero-mark on the scales

may be readily noted.

1f the body: or stock 10 of the instrument
1s formed of wood, there may be a cap-plate

10° secured on the upper edge of the stock

and have its side edges seelloped to corre-

spond with the concavities ¢ in the sides of

the stock 10. The wooden stock of the in-
strument may also be protected on each side

by facing-plates 109, ‘held thereon by means

of screws or rivets, and in said facing-plates

arched slots are formed that are disposed op-
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posite the openings ¢ in the stock and con-
form in size and shape therewith, so that the
tube 12, the scales on the plate 14, and the
reflector-plate 11 are exposed at each side of
the 1nstrument. ~

On the opposite clamping-plates 13 a verti-
cal indicating-mark o' may be formed on each
that is in the same vertical plane with the

| zero-mark on a corresponding scale that is

above said mark, and opposite each numeral
“12,” in the same plane with the graduations
sald numerals denote the value of, correspond-
ing indicating-marks ¢° are placed on the
clamping-plates.

In using the instrument when 1t is to serve
as a spirit-level the stock i1s placed upon an
object to determine 1ts deviation from a hori-
zontal plane, the degree of which will be

shown by the distance between the center of

the bubble # and the zero-mark on the scale,
this distance being denoted by the O'I‘&du&tloll
on the scale that the bubble is centrallv OpPo-
site, and it will be seen that the inclination
from a level position 1n either direction will
be shown on the corresponding graduations
of the scale either at the right or left of the
zero-mark.“0” on either side of the scale-
plate 14. It will also be seen that the marks
o' on the clamping-plates 13 will coact with
the zero-marks to show the degree of varia-
tton from a horizontal position had by the
surface of the object upon which the instru-
ment 1s seated or applied.

In the employment of the device for deter-
mining if a wall or other object is vertical

the stock 10 may be applied thereto, and if.
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the surface to be tested 1s perpendicular the

bubble 2 will assume a position directly oppo-
site the mark o° that 1s nearest thereto and
the center of the bubble will be alined with
the marks ¢® that are respectively disposed
opposite the scele craduations represented by
the numerals **12. B

To adapt the instrument for determmmcr
the height of a fixed object, the stock 10 is
held to rack on a forked post 10° by a pivot-
bolt 10%, that passes through the ends of the
parallel members of the ff_}rl{, which loosely
embrace the stock, said bolt being also In-
serted through alined perforation in the clamp-
ing-plates 13 and filling-block 10* and are
formed at the radial center of thearched tube
12 and the scale-plate 14.

When the instrument is employed to ascer-
tain the height of a building or other object,

the post 10° is erected at a known distance-

from the object and the stock 10 is inclined
so as to aline its upper surface with the ex-
treme top point on the object it is pointed at.
The number of degrees on the scale-plate that

intervene between the zero-mark and the cen-

ter of the bubble # will def

braced between a horizontal

ne the angle em-

of the post and building and the inclined plane

plane at the foot -
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indicated by the line of sight, from which data
the height of the object may be readily com-
puted, the scales having the graduations of
. . ] I b & v} e b 94 . '
increasing value from "0 to **12” being of
service for such a computation.

Having thus described my invention, I claim
as new and desire to secure by Letters Patent—

1. Inadevice of the character described, the
combination with an elongated stock having
parallel edges, and a lateral arched opening
therein, of an arched reflector-plate secured in
the opening, an arched spirit-tube held posi-
tioned in the opening concentric with the re-
flector-plate, said tube being nearly filled with
spirits or the like, an arched scale-plate having
graduations and reading from zero at the top
of the arch to the lower ends of the scale-plate,
and means for securing the scale-plate between
the spirit-tube and the reflector-plate.

2. Inadevice of the character described, the |

combination with an elongated stock having
parallel sicdes and parallel edges, and also hav-
ing a central arched opening transversely
therein, an arched reflector-plate conforming
with the arch of the opening and secured there-
In, and an arched spirit-tube having alined
straight members extended toward each other
at the bottom of the arched portion, said tube
anc 1ts members being nearly filled with spirits

or the like, securing means for the tube where-

1n the straight members are embedded, and an
arched scale - plate graduated on each side
thereof, and reading on each side from zero
at the top of the scale on each side of the plate
to lower ends thereof, said graduations gradu-
ally increasing in distance apart from zero
toward the lower ends of the scale-plate, and
means tor securing the scale-plate in the space
between the spirit-tube and the reflector-plate.

S

3. Inadeviceof the character described, the
combination with an elongated stock having
parallel sides and parallel edges, and a central
arched opening therein, of an arched spirit-
tube having straight alined members at its
ends and nearly filled with spirits or the like,
an arched reflector-plate in the opening con-
tacting with its arched wall, a filling-block in
the space bounded by the spirit-tube, means
for securing the spirit-tube concentric within
the opening and around the filling-block, two
opposite clamping-plates held on the filling-

block and bearing at their edges upon the

arched tube, an arched scale-plate having foot-
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flanges on its ends and secured in the opening

between the arched spirit-tube and the re-
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flector-plate, said scale-plate having a series

of graduations on each side thereof that are
numerically defined and increase in value from
zero at the crown of the arched plate to the
feet thereon, and a bubble formed by confined
alr 1n the tube indicating on thescale at el

4. Inadeviceof the character described, the
combination with an elongated stock, and an
indicating device thereon comprising an
arched spirit-tube held in a central openingin
the stock, and a graduated scale-plate in the
opening at the outer edge of the tube, of a
torked post pivoted upon the stock at the ra-
cial center of the spirit-tube and scale-plate.

In testimony whereotf I have signed my name
to this specification in the presence of two sub-
scribing witnesses.

JOHN HAPPLE.

Witnesses:
H. D. HoLmzs,
Isaac T. NICKERSON.
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