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To all whom it may concern:

Be it known that I, Davip D. ROGERS, of
Daytona, Volusia county, in the State of
Florida, have invented an Improvement in
Grading and Leveling Instruments, of which
the following is a specification.

In surveying and leveling for ditches,
drains, railway-tracks, gradin g of streets, lay-
ing sewers, &c., it is usual to drive in stakes
at intervals of one hundred feet and to mark
upon the same the amount of “cut” op « fill”»
to bring the ditch, drain, track, street, &e., to
a proper grade; but the laborers in working
between these grade-stakes arve liable to 611
in too much or cut out too much, thereby in-
creasing the cost of the work. !

The object of this invention is to assume a
grade by a line of targets, so that the laborer
can cateh his grade (in an instant) anywhere
desired, and for the purposes hereinafter de-
seribed.

First. In the grading of streets, railroads,
laying sewers, drain-pipe, culverts, digging
ditches, extending the grade of a tunnel, bed-
ding cross-ties, &e., I assume a grade above
the established grade: at any convenient
height, (say five feet.) The hase of the rod
being set at the surface at the grade-stalke,
(or, in tunneling, at the grade,) the target is
raised or lowered on the rod and clamped, so
that the targets on the rods (usually three
rods and targets are used) would be in range
and in line with each other, and the estab-
lished grade will be parallel with the line of
targets and five feet below them. The labor-
ers can easily sight thege targets, they being
a convenient height to catch the eve, and Ly
a rod, shovel-handle, or stick tiiey can ascer-
tain readily and with a reasonable degree of
accuracy whether the grading, ditching, &e.,
is being properly done by measuring down to
the grade.

Second. In laying the mud-sills and foun-
dations to bridges, culverts, &e., it may be
mo1;ie convenient to work below the established
grade,

Third. Theleveling attachment; hereinafter
described may be used as a target on the rods
or may be used as a leveling-instrument,

In the drawings, Figure 1 is an elevation
of my improved rod and leveling-target. Fig,

12isa plan view of the target; and Fig. 3 isan

end view, and Fig.4 an elevation, of the same.
Figs. 5 and 6 illustrate the manner in which
these targets can be made use of,

For convenience I provide three rods. Usu-
ally two of them have plain targets and one
a leveling-target; but all may be used with
plain targets. The rod is made any suit-
able height—say seven or eight feet, more
or less, (and, if not wanted with an exten-
sion for fills, they may be made five (5) feet
long from the base)—and, instead of being
divided into feet, tenths, or inches, begin-
ning at the bottom and measuring up to the
top, the rod A is provided with a zero or 0
point about five feet from the bottom of the
rod where the numbering begins, and in case
of a continuous rod the numbers run up-
ward and downward from zero, (0 ;) butin case
an extension-rod is wanted the extension por-
tion is numbered downward from a point:
near the top, so that the height of the target
above the zerc-point is thereby denoted, the
target being clamped on said extension and
the extension and target being raised or low-
ered together. The lower end of the main
rod has a point projecting below the offset B
sufficient for being driven into the ground,
or it may have a base at the offsot suffi-
cient for standing firmly on the ground, and
the rod is represented as divided up into
feet and tenihs; but the division may be in
feet and inches or in meters or centimeters,
&e. Upon this rod Ais a cross-bar target
D, provided with any suitable clamp—such
as a screw, spring, or wedge—by which the
target can be held at any point to which it
may be raised or lowered, and in the middle
portion of the targetis a spirit-level C, formed
of a horizontal glass tube containing aleohol,
as usual, the bubble indicating whether the
target is level or not, and at the end of this
target D there are sight-plates E, slotted hori-
zontally and having Peep-holes, as usual with
leveling and surveying instruments. This
target, as well as the rods above referred to,
may be made of metal or wood in whole orin
part.

I find it convenient to make zero (0) or the
starting-point of the division at five feet from
the offset I3 on the rod, as thatisa convenient
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height for laborers in sighting the target;but
1 do not limit myself in this particular.

Tt is to be understood that the survey of &
proposed ditch, drain, sewer, street, road,
track, or improvement is to be made by an
engineer in the usual manner and the stakes
marked with the amount of the “ cutting ” and
«filling.” Two or more rods such as above
described are provided with targets. If the
stake is marked, for example, “Fill 2 ft.,”
the rod A is set uz at the station-stake, bring-
ing the base or offset B of the rod to the sur-
face of the ground, or when the level-height
has been taken the target D is raised two feet
above zero, (marked “0%,) and _clamped,and

if the next stake, or the second or third sta-

tion, if more convenient, is marked “l1%
feet cut,” the rod A is set up, as above de-
seribed, and the target D brought down to
1.5 below zero, (marked “0,”) and so on, these
rods usually being used so thatlaborers work-

ing in between them will have a line of
fargets to sight their grade by on the one
side or the other, and when these rods are in
position the targets will be all in range one
with the other and occupy a place that is
parallel to the grade-line and five feet above
the same; hence in grading, digging ditches,
laying drains, &c., it is only necessary to use
a tod, stick, or shovel-handle of five feet in
length and the grade is immediately deter-
mined, and as often as desired, by sighting
over the line of targets, and when the work
is done it will be practically accurate,and any
common laborer can understand what is to

ko done without risk of error.

The level C isuseful in placing the rod per-
pendicular,and it also enables the attendant
to bring the surface of the earth, the mud-
sills, culverts, &e., to the proper grade trans-
versely of the line of track, street, &ec., by
sighting through the slot-plates E, and they
are also useful in giving grades on streets,
ditches, &e., in which case the rod A is used
as a leveling-rod. To more particularly illus-
trate one of its uses, I will describe a plan or
method of draining a pond by the use of these

_ rods and targets, as illustrated in Fig. 5.

50

Set up rod A at the margin of the pond,
bring offset B to the surface of the water, as-
certain the depth it is desired to lower the

water in the pond, bring down target D be-
low zero (0) as much as the water is to be
lowered in the pond, set target D in the di-
rection that the diteh is to be dug, and send
an assistant with another rod with a plain
target on it—say three hundred feet—down
the line of the proposed ditch. Let the sec-
ond rod be set up and get a level-height from
the first target to the second rod, after which
the target on the second rod is to be low-
ered—say one-tenth of a foob for each one
hundred feet—so as toobtain a line of targets
five feet above and parallel with the inclined
bottom of the proposed ditch. A third rod
beyond and in line with the gecond rod is to
be set with the target on same in line of the
two just set, and so produce the grade as far
as desired.

The manner of using this rod and target
under the circumstances arising in engineer-
ing-work will be apparent to those conversant
with the subject.

I claim as my invention—

1. The cross-bar target D, having a level
and slotted sight-plate and a clamping mech-
anism, in combination with a rod upon which
it is fitted to slide and from which it pro-
jects horizontally to be used as a sight in grad-
ing, substantially as set forth.

9 The combination, with a rcd having a
zero-point and divisions numbered upwardly
and downwardly therefrom, of atarget formed
as a horizontal cross-bar adjustableupon the
rod and adapted to use as a target in grad-
ing, substantially as specified.

3 A rod having a zero-point at or near the
middle portion thereof and divisions num-
bered upwardly and downwardly from such
zero-point, in combination with the target
adapted to slide upon such rod and to be
clamped thereto, such target having a spirit-
level and the slotted sight-plates at the end .
thereof, substantially as set forth.

Signed by me this 1st day of July, A. D. g5
1889: .
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DAVID D. ROGERS.

Witnesses:
GEo. H. CLARK,
G. R. PRICKEIT,
F. W. BusH.




