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To all whom it may concern:
Be itrknown that I, RICcEARD GRAY, a citi-
zen of the United States, residing at Bloom-
ington, in the county of MeLean and State of
Illinois, have invented certain new and useful
Improvementb in Clinometers, of which the
following is a specification, reference being
had therein to the accompanying drawing.

This invention relates to that class of in-
struments used to. measure the inelination or
declination of a line or plane, and is particu-
larly designed for use in locating and deter-
mining the grade of ditches and drains npon
agricultural lands.

It is well known that the capacwy and dura-
bility of a tile-drain or ditch depends largely
upon the proper adjustment of its grade, and
hence it frequently becomes necessary to em-
ploy a skilled engineer and the use of his
expensive mathematical instruments. Now,
with the ordinary farmer this is attended with
inconvenience and. an expense which he can
ill afford; besides, in many instances, the rec-
ords and marks left by the engineer are not
understood by the workman, because he does
not possess the necessary mathematieal at-
tainments, and the farmer cannot afford to
retain the engineer and his instraments while
the work of construeting the diteh is progress-
ing.

To avoid the foregoing difficulties and ex-
pense, a large majority of the farmers either
locate and construct their ditches and tile-
drains ‘by guess or improvise rude contriv-
ances of their own, which are incouvenienf
and give unreliable results, and, by reason of
the foregoing, immense loss has heretofore been
sustained.

The object of my invention is the produe-
tion of a cheap and durable instrument so
constructed and arranged as to enable any
person of the sm]plesb arithmetical attain-

ments to locate and determine the grade or
fall of a diteh or drain with a sufﬁclent degree
of exactness for practical purposes, and which
can be retained and used by the workman dur-
ing construction.

The invention consists in the several parts
arranged as a whole and with respect to each
other, as pointed out in the following speeifi-
cation.

The accompanying drawing represents a

(No model.)

side elevation of my improved instrument, in
which—

A represents an ordinary carpenter’s level,
provided with sights ¢ ¢, and hinged to B at h.

B is a bar, pivoted at % near one end, and
provided with an elevating-serew, s, near the
other end, and a clamp-serew, m, engaging a
nut attached to the bottom side of A.

G is a scale consisting of a thin plate uni-
formly graduated or marked in inches, and is
firmly attached to the bar B.

F is a bar provided with an elevation-
screw, .

E B are standard- -supports.

C is a bar provided with downward prOJec

tions H, having holes f.

D is a brace altached to the standards E, as
shown. Thebar Fisfirmly fixed between the
standards. Thelevel A and the bar B loosely
fit between the standards, and are raised and
lowered at one end, either together or sepa-
rately, by the screws s and s'—that is to say,
the screw s operates upon the level A alone,
and s" operates upon A and B together as one.
A fine straight line, a, starting from the upper

right-hand corner of the scale G, and taking

a direction toward the pivotal point of the
hinge %, is made upon the side.
and bar B, when not elevated by the screws,
are parallel to the bar C and to each other,
and therefore when in this position, if A is
level, B and C will also be level, and if the end
of A aloneis elevated, Band Cremaining level
the inclination of A to B will be equal to the
inclination of A to C.

The manner of using my improved instru-
ment is as follows: A stake is placed at the
lower end of the proposed ditch-line and
marked plainly at a point of a height above
ground equal to the height of the instrument.
The instrument is then placed at the upper
end of the proposed ditch-line in line with
the stake. The downward projections H are
pressed into the ground,so that the instrument
will stand upright. The lower bar, C, should
be placed so that the end toward the stake is
somewhat higher than the other. With the
screw § the bars A and B are now brought to
a level position. Then with screw s, B re-
maining stationary, the end of A is elevated
until the tops of the sightse¢ are brought in
line with mark upon the stake. It is plain

The level A-
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that the angle formed by A and Bis the angle
of inelination required. In the operationthe
intersection of the line ¢ and the upper edge
of the scale G will have traversed a distance
equal to amount of fall in a rod of ditch-line,
and the reading is inches fall to the rod.
By means of the clamp-screw mthe bars A and
B are now firmly secured and retained in this
relative position. The object of clamping
these two bars together is to lessen the lia-
bility to mistakes. The reading alone may be
relied upon. By means of the screw s the two
bars A and B are lowered until B rests upon
¥, as before. Now, if the instrument be re-
versed and ineclined so that A is level, it is
plain that the inclination of C will represent
the grade.

Having thus ascertained the grade,the fur-

“ther use of the instrument in obtaining this

grade at the bottom line of the diteh is as
follows: By means of the downward projec-
tions H the iustrument is fastened to the edge
of a straight bar or board, M, of equal width
at each end, as represented in the drawing,
and the board with the instrument attached
is drawn lengthwise along the bottom of the
ditch at intervals as the work progresses,
aking care that the bar A is level, while the
boards fit the bottom of the diteh. This board
should be of considerable length, to render
the process more easy and certain. It will
be observed that no mathematical caleulations
are required when the diteh-line is straighs.
In case the line is broken or curved it is only
necessary to determine the ratio of the in-
crease of length, and decrease the rate of fall
in the same ratio, or, in other words, to de-
crease the rate of fall in proportion to the in-
crease of the length of ditch-line.

I will deseribe the following simple process
ofobtaining the formandlocation ofthesc.1:G.
The line a is made upon the face of the level
A, asdescribed. Then a piece of trausparent
paper of suitable size is divided into inch
spaces by parallel lines drawn perpendicular
to the base, as shown in the drawing. The
paper is now fastened to the side of B, so as
to cover the line a. The instrument is firmly
secured in an upright position, and a finestring
or thread is drawn over the sight ¢,abivs the
sight ¢/, and extended a horizontal distance of
oune rod from %, where it is fastened to a suit-
able support. With screw s, A and B are
elevated until the sight ¢’ touches the thread.
The paper is punctured at the point of inter-
section of the line ¢ and the zero-point of the
scale. The outer end of the thread is then
elevated one inch, and with screw s, A is in-
clined so that the sight ¢ again touches the
thread, when the paper is punctured at the
point of intersection of the line « and the

first division-line of the scale, and so on for
all the divisions of the scale. These punec-
tures will indicate the line of contour for
the upper edge. Subdivisions can be traced
in the same manner, and any units of measure
employed for the radius and sine. The inch
and rod are selected for the reason that they
are familiar. The upper edge of the scale G+
may be straight, in which case the line ¢ will
be curved, and can be traced in a similar
manner, without the use of the transparent
paper,by simply marking the points of inter-
section upon the face of the bar A. Itis also
obvious that the scale G may be fastened to
A instead of B, in whieh case the line ¢ would
be traced upon the face of B.

It is not expected that an instrument con-
structed in this cheap and simple manner will
give sufficiently accurate results upon which
to base extended mathematical calenlations,
or that it is adapted to the purposes of the
civil engineer; but it is found to give suffi-
ciently near approximations to answer the
purpose for which it is designed.

Having thus described my invention, what
Iclaim, and desire to secure by Letters Pat-
ent, is—

1. In combination with the bar A, having
a line, a, formed on it, as deseribed, the bar
B, the graduated plate G, secured to it, the
said plate having a curved upper edge, and
the adjusting-screws, all arranged substan-
tially as and for the purposes specified.

2. In a clinometer, the pivoted level-bar A,
having the line @ in its stock and provided
with an adjustment-serew, in combination with
the bar B, provided with a graduated scale,
G, whereby the angle of inclination is com-
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pared to the distance traveled by the point of 100

shearing contact of the line a with the edge
of the graduated scale G, substantially as de-
scribed, and for the purpose specified.

3. In a clinometer, the combination, sub-
stantially as set forth, of a rigid supporting-
frame, a level hinged or pivoted in the upper
part of said frame, a scale for indicating the
inclination of thelevel, adjusting devices, sub-
stantially as described, for raising and lower-
ing thelevel, and a straight-edge secured to
the lower side of the frame, whereby the de-
vice is adapted both to determine the relative
levels of two separate points and to serve as
a guide in securing a uniform and definite in-
clination from one point to the other.

Intestimony whereof Iaffix my signature in
presence of two witnesses. '

RICHARD GRAY.

Witnesses:
H. R. BENSOXN,
Gro. O. LLoyb.
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