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No. 764,800.

UNITED STATES

Patented July 12, 1904,

PATENT OFFICE.

EDWARD HELB, OF RAILROAD. PENNSYLVANTA. S

COMBINED LEVEL AND GRADE FINDER.

SPECILFICATION forming part of Letters Patent Wo. 764,809, dated J uly 12, 1904.

Application filed A.pril 12,1904, Serial No. 202,851, (No model,)

1o all whom it may concern:

Be 1t known that I, Epwarp HrLs, a citizen
of the United States, residing at Railroad, in
the county of York and State of Pennsylva-
nia, have invented a new and useful Combined
Level and Grade Finder, of which the follow-
Ing 1s a specitication. | |

This invention relates to devices employed
by mechanics and others in building opera-
tions, road-building, and the like for deter-
mining grades and levels and directions of
objects or structures, and has for its object
to simplity and improve the construction and
increase the efficiency and accuracy and at
the same time increase its scope and utility.

With these and other objectsin view, which

‘will appear as the nature of the invention is

better understood. the same consists in cer-

tain novel features of construction, as here-

inafter fully described and claimed.

In the accompanying drawings, forming a
part of this specification, and in which corre-
sponding parts are denoted by like designat-
ing characters, is illustrated the preferred
form af the emhbadiment of the invention ca-

- pable of carrying the same into practical op-

eration, it being understood that the inven-
tion is not necessarily limited thereto, as va-
rious changes in the shape, proportions, and
general assemblage of the parts may be re-

sorted to without departing from the princi--

ple of the invention or sacrificing any of its
advantages, and the right is therefore reserved
of making all the changes and modifications
whigh fairly fall within the scope of the in-

~vention gnd the claims made therefor.

A0

In the drawingsthus employed, Figure 1 is
a plan view, Fig. 2 is a longitudinal sec-
tional view of the improved implement. Fig.
3 1s an enlarged detail view of the improved
cial of the balanced grade and angle finder.
Fig, 4 isa transverse section, enlarged, on the
line 4 4 of Fig. 2.

The improved implement comprises a stock
or body member 10, preferably of about the

~ same size and dimensions as an ordinary car-

penter’s level and may be of wood or metal
or a combination of wood and metal, as pre-
ferred. |
Formed in the stock member are a plu-
rality of recesses and apertures employed for

various purposes, as hereinafter described
In the central upper side a spirit-bubble tube
11 18 located, and near one end a plumb-bub-
ble tube 12 is also located in the usual man-
ner. A longitudinal recess 13 is formed in
the lower side or edge of the stock, said re-
cess being covered by a metal plate 14, which
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also serves as a binder to the lower or wear-

ing surface of the stock. The plate 14 is
turned up over a portion of the stock at the
ends, and the turned-up portion at one end is
provided with an aperture 15, covered with
glass or other transparent material 16, and

through which light is admitted to the cov-

ered recess. Extending through the stock 10
1s a lateral aperture 17, preferably inclined
and intersecting the closed longitudinal recess
13 at 1ts inner end. A mirror 18 is located
at the juncture of the recess 18 and aperture
17, said mirror beingarranged at an angle to

reflect the beams of light passing through the

recess upwardly through the lateral aperture.
The open end of the lateral aperture is pref-
erably protected by a glass plate 19.

Formed in the plate 14 are threaded aper-
tures adapted to receive correspondingly-
threaded studs 20 21, having apertures in their
upper free ends disposed in longitudinal aline-
ment with the center of the recess 13 and ex-

“actly spaced from the bottom line of the plate

14, so that the central beam of light passing

through the recess will be accurately reflected

from the mirror 18 centrally through the lat-

‘eral aperture 17. By this simple means the

accuracy of the operation isassured. Thus the
observer looking through the glass cover 19 of
the aperture 17 may readily place the aper-

tures of the studs in exact alinement with the

line of vision, and when that is accomplished
any object or sight which appears in advance
of the implement and in alinement with the
apertures in the spaced studs will be in exact

longitudinal alinement with the stock, as will

be obvious.

A relatively large recess 22 is formed in one
side face of the stock 10 and covered on its
open side with a dial 23, the latter being sup-
ported In a suitable frame 24. A shaft 25 is
mounted for rotation in the recess 22, said
shatt extending transversely through the dial
and carrying a pointer 26 on the outer end
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- thereof for movement over the dial. The shaftt
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25 has a weight 27 suspended therefrom to
maintain the pointer 1n a vertical position.
The. dial is provided with a plurality of con-
centric graduations of different values for use
in deterr mining various levels and angles.

The outer circle of the dial is divided by ra-
dial lines to represent the degrees of a cirele
and the second circle by lines representing ten
degreesof acircle to facilitate the reading, and
the third circle is divided by radial lines rep-
resenting fractions of a foot to indicate the
orades, while the inner circle is divided into
larger fractions of a foot to facilitate the read-
ing of the grades. For 1llustration, the third
circle of the dial is divided to represent grades
of one-fourth of an inch to the foot and the
inner circle to represent grades of one inch to
the foot; but these proportions may be varied
to suit the requirements of the work. It will
thus be obvious that by noting the position of
the pointer relative to the graduations on the
cdial 1t 1s a very simple matter to determine the
degree of vertical angularity or the extent of
the grade of a distant object or portion of a
structure.

Inserted in a cavity in the upper face of the
stock 10 1s a magnetic compass 28, by which
the horizontal direction ot an ob]er::t may be
determined.

By this means a very complete, simply-con-
structed, and accurate implement is provided,
which may be inexpensively manufactured
and furnished at only a small increase in price
over an ordinary spirit-level.

Having thus described the mventwn what
1s claimed 18—

1. In a combined level and grade finder, a
stock or body portion having a longitudinal
recess in one edge thereof, a plate forming a
closure for said recess, a lateral aperture
formed in the stock and intersecting said lon-
oitudinal recess, a mirror disposed at the
juncture of the aperture and recess for reflect-
ing beams of light centrally through said lat-
eral aperture, and alined perforated mem-
bers disposed within said longitudinal recess.

2. In a combined level and grade finder, a
stock or body portion having a longitudinal
recess 1n one edge thereot, a plate formmw a,
closure for said recess, a lateral aperture
formed 1n the stock and intersecting said lon-
oitudinal recess, an inclined mirror disposed

“at the juncture of the aperture and recess for

reflecting beams of light centrally through
said lateral aperture, and alined perforated
members spaced apart and extending from
sald closure-plate into the longitudinal recess.

3. In a combined level and grade finder, a
stock or body portion having a long itudinal
recess 1n one edge thereof, a plate tormmg a
closure for said recess, a lateral aperture

formed 1n the stock and intersecting said lon- |
gitudinal recess, an inclined mirror disposed.
65 at the juncture of the aperture and recess for |
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reflecting beams of light cenfrally through
the lateral aperture, alined perforated mem-
bers spaced apart and extending from the clo-
sure-plate into said recess, a graduated dial se-
cured to the stock, a pointer movable over said

dial, and a swinging weight arranged within a
- tranwerselv—dlsposed recess in the stock and

operatively connected to the pointer.

4. In a combined level and grade finder, a
stock or body portion having a longitudinal
recess in one edge thereof, a lateral aperture
formed in the stock and intersecting said re-
cess, a mirror disposed at the juncture of the
aperture and recess for reflecting beams of
light through the lateral aperture, a dial hav-
ing a plurality of concentric graduations of

different values, a pointer mounted on a shatt

and movable over said dial, said pomter be-
ing provided with a plurahtv of fingers for
denotmg the position relative to said gmdua-
tions, and a weight swinging upon said shaft.

5. In a combined level and grade finder, a
stock or body portion having a plurality of
recesses formed therein,a covering-plate form-
ing a closure for one of said recesses, a lateral
aperture in said stock intersecting the recess
covered by sald plate, an inclined mirror dis-
posed at the Juncture of the aperture and cov-
ered recess for reflecting beams of light pass-
ing through said closed recess centrally

through sald lateral aperture, alined perfo-

rated members spaced apart and extending
into said covered recess, a spirit-bubble tube
in one of said plurality of recesses, a gradu-
ated dial over another of said recesses, a shaft
mounted for rotation in the dial-covered re-
cess and carrying a pointer for movement over

said dial, said shaft havinga weight suspended
ther efrom and a compass dlSpO‘Sed 1n another
of said recesses.

6. In a combined level and grade finder, a

stock or body portion having a longitudinal
recess 1n one edge thereof, a plate forming a
closure to said recess and provided with
threaded apertures spaced apart in longitudi-
nal alinement with said recess, studs having
transverse apertures at one end and threaded
at their opposite ends for engagement with
the threaded apertures, said studs extending
into the longitudinal recess with their aper-
tures in longitudinal alinement centrally of
the same, a lateral aperture formed in the
stock and 1ntersecting sald longitudinal re-
cess, and an inclined mirror disposed at the
juncture of said aperture and recess for re-
flecting beams of light passing through the
alined apertured studs centrally through said
lateral aperture.

In testimony that I claim the foregoing as
my own I have hereto afixed my signature in

the presence of two witnesses.

EDWARD HELB.
Witnesses:
D. R. KLINEFELTER,
J. B. SWEITZER.
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