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To all whom it may concern:

Be it known that I, JoEN M. HAISE, a citi-
zen of the United States, residing at Florence,
in the county of Erie and State of Ohio, have
invented a new and useful Grade-Measure, of
which the followingis a specification.

My invention relates to a device for meas-
uring grades of roadways, railroad-beds,
ditches, &e., and determining aceurately and
without computation the number of inches or
feet fall thereof.

The objects in view are to provide a cheap
and simple device adapted for the above pur-
pose that may be conveniently carried about
and employed, is not sensitive or liable to get
out of order, and capable of being adjusted
at various angles and secured in any of its

. positions duringan examination thereof after
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a measurement,

Other objects and advantages of the inven-
tion will appear in the following description,
and the novel features thereof will be par-
ticularly pointed out in the claims.

Referring to the drawings, Figure1 is a per-
spective of a grade-measure constructed in
accordance with my invention, the same being
open as in operative position upon a grade.
Fig. 2 is a side elevation and partial section
of the instrument, the same being closed.

Like numerals of reference indicate like
parts in both figures of the drawings.

In constructing my instrument I employ a
lower bar or member 1 and an upper bar or
member 2, the same being connected at their
adjacent rear corners by a hinge 3, let into
the inner faces of the members, whereby said
members may be folded flatly upon each other
orseparated. Secured toone of theside faces
of thelower memberin aremovable manner by
means of a pair of screws 4 is a quadrant-
shaped plate 5, the curved edge of which is
divided off into degrees indicated thereon, so
that the degree of inclination or angle of sepa-
ration existing between the twomembers when
swung upon their hinge is readily indicated
and observable by reference to the seale upon
the said quadrant. When the instrument is
not in use, the quadrant is preferably re-
moved to permit of close packing and pres-
ervation. The lower member 1 is longitudi-
nally bored, as at 6, and seated in the bore is
a cylindrical gage-bar 7, shorter than the bar,

and interposed between the rear end of said
bar and the bottom of the bore is a light
coiled spring 8. The bar 7 is divided into a
scale of inches, as shown, and at ils outer end
has formed thereon a cubical head 9, the ap-
per surface of which is flush with the upper
surface of the member 1.~ A box 10 is secured
to the free end of the upper member 2 and
is provided with a transverse slot or opening
11, the rear wall of which is flush with the
end of the member 1 when the two members
are brought together.

12 designates a gage-bar, rectangular or
square in cross-section and divided into feet
and inches. The barhasitslowerend loosely
connected to the upper side of the head 9 of
the gage-bar 7 by means of a hinge 13, the
leaves of which are let into the lower end of
the gage-bar 12 and the upper side of the
head 9. The gage-bar fits loosely in the slot
11 of the box 10 and is provided upon its in-
ner side or face with a finely-toothed surface
14. A shaft 15 passes transversely through
the box 10 and at right angles to the slot 11
thereof and within the box is provided with
a toothed wheel 16, engaging the teeth 14 of
the gage-bar 12. The shaft 15is revolved
through the medium of a pair of milled thumb-
nuts 17, located upon the ends of the shaft
outside of the box 10,and by such revolution
of the shaft and through the medium of the
toothed wheel the gage-bar 12 may be moved
within the box, and thus the members ad-
justed toward or away from each other, as
will be obvious. Thegage-bar12 and the box
may be locked together at any point by a
pair of thumb-serews 18, passed through the
front end of the box and bearing on the face
of the gage-bar. The upper member 2 has
mounted upon its upper face a spirit-level 19.

In operation in order to find or determine
the inclination or rise of a given incline—as,
for instance, a road-bed, roadway, or ditch—
the instrument is placed upon the same, and
after loosening the screws 18 the milled nuts
17 are slowly revolved until the spirit-level
indicates that the upper member is exactly
level.. The screws 18 are now tightened, and
by reference to the quadrant 5 the degree of
inclination will be given, and by reference to
the gage-bars the number of feet or inches
existing between the free ends of the mem-
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bers will be readily observable and will indi-
cate the rise or fall commensurate to the
length of the lower member 1, which mem-
ber in length may be one or more feet. There-
fore if the lower member is one foot in length
and the aggregate of inches exposed upon the
gage-bars 7 and 12 is six it will be obvious
that the rise or fall of theincline is six inches
to the foot, or, as expressed in degrees, the
incline is at an angle of forty-five degrees.
Tt will be seen that the member 2 and the
gage-bar 12 constitute a right angle, while
the member 1 constitutes the hypotenuse of
a right-angled triangle, and that by adding
the number of inches exposed upon the gage-
bar 7 to the known length of the lower mem-
ber 1 the full length of the hypotenuse is
‘easily found; furthermore, that the perpen-
dicular distance between the hypotenuse
and free end of the upper member is shown
in inches and fractions thereof by the scale
on the perpendicular bar 12 and the upper
arm gives the horizontal or level line of the
angle.

When not in use, the instrument may be
conveniently packed for transportation by re-
moving the gage-bars, folding them together,
folding the two members together, and remov-
ingthe quadrant-shaped plate. The gage-bar
12 being at a right angle with the upper mem-
Dber, it will beseen that when the two members
arespreadthehypotenuseof thetriangleis pro-
portionately lengthened, and hence the neces-
sity of providing the lower gage-bar and thus
forming the lower member in an extensible
manner.

Having described my invention, what I
claim is—

1. In an instrument of the class described,
the combination, with the two members or
bars hinged together at their rear adjacent
corners, the lower member being extensible,
of a gage-plate of quadrant shape having de-
grees of a circle indicated thereon,a gage-bar
connecting the outer ends of the two mem-
bers, and means for locking the bar, substan-
tially as specified.

9. In an instrument of the class described,
the combination, with the opposite members,
the upper one of whichis provided with aslot
or opening and the lower one with a longi-
tudinal bore,and a hinge connecting the rear
adjacent corners of said members, of a gradu-
ated gage-bar mounted in the bore of the
lower member and a graduated bar mounted
in the slot of the upper member and adjust-
able therein, the two bars having their meet-
ing ends loosely connected, substantially as
specified.

3. In an instrument of the class described,
the combination, with the opposite members
hinged together at their adjacent rear cor-
ners, the npper member having a slot and the
lower member longitudinally bored, of gage-
bars mounted in the slot and in the bore and
hinged at their adjacent ends and a coiled
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spring interposed between the lower gage-bar

and the end of the bore, substantially as
specified. '

4. In an instrument of the class described,
the combination, with the opposite members
hinged together at their adjacent corners, the
lower member being bored and the upper mem-
ber terminating in a slotted box, of a gage-
bar mounted in the slot of the box,set-screws
mounted in the box for binding upon the
gage-bar, a shaft mounted transversely in the
box, provided at its center with a toothed
wheel for engaging teeth formed upon the
gage-bar and at its ends terminating in milled
nuts, a gage-bar mounted in the bore of the
lower member and terminating at its. outer
end in a head flush with the outer surface of
said lower member, and a hinge connecting
the upper surface of the said head with the
lower end of the gage-bar of the upper mem-
ber, substantially as specified.

5. Aninstrument of the class described, the
same consisting of two bars of the same length,
hinged at their rear extremities, the upper bar
being provided with a spirit-level, a loop or
box at the free end of the upper member, a
set-serew in said loop or box,and arigid strip,
bearing a scale of inches, flexibly connected
at its lower end to the free end of the lower
bar, passing through the loop or box, and im-
pinged  upon by the screw, substantially as
specified. )

6. An instrument of the class described, the
same consisting of two bars of the same length,
hinged at their rear extremities, the upper bar
being provided with a spirit-level, a loop or
box ab the free end of the upper member, a
set-serew in said loop or box, and a rigid strip,
bearing a scale of inches, flexibly connected
at its lower end to the free end of an extensi-
ble bar which has bearings in the lower bar,
passing through the loop or box, and impinged

upon by the screw, substantially as specified. .

In testimony that I claim the foregoing as
my own Ihave hereto affixed my signature in
the presence of two witnesses.

JOHN M. HAISE.

Witnesses:
T. C. CHAPMAN,
GEoO. I. HAISE.
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