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To all wiom it may concern:

Be 1t known that I, ANprEw M. JOHNSON, a
citizen of the United States, residing at De-
troit City, inthe county of Beckerand State of
\Imne;sot‘t have invented certain new and use-
ful Improvements in Clinometrical G ages, of
which the following is a specification.

This invention embodles a novel form of
gage tor giving the degree of inclination of
parts. '

In its preferred adaptation the invention is
used for accurately determining the proper
angle of a post, support, or the like to the
horizontal or vertical in order to cause such
part to assume a position in contformity with
a glven measurement.

The invention resides particularly in the
combination of a suitable level, (preferably,
though not necessarily, a spirit-level, ) a pecul-

1arly-arranged clinometer or gage bar, and

spectal scale-indicator for determining the ad-
justments of the gage-bar according to various
conditlons of service.

For a full deseription of the invention and
the merits thereof and also to acquire a knowl-
edge of the details of construction of the
means for effecting the result reference is to
be had to the tollowing description and accom-
panying drawings.

While the invention may be adapted to dif-
ferent forms and conditions by changes in the
structure and minor details without departinge
from the spirit or essential features thereof,
still the preferred embodiment is shown in the
accompanyling drawings, in which—

Figure 1isa perspective view of a gageem-
bodying the invention, the parts arranged as
when indicating a predetermined inclination
or angle. Hig. 2 i1s a vertical longitudinal
sectional view, parts arranged as when out of
use. FKig. 3 is a top plan view of the parts,
as when the level is disposed in horizontal po-
sition.  Fig. 4 1s a detall perspective view of
the gage-bar alone. Fig. 5isaside elevation
of thie device in vertical position in gaging in-
clination from the vertical or perpendicular.
Fig. 6 1s a view similar to Fig. 5, the gage in
horizontal position. |

Corresponding and like parts are referred
to in the following de%cx iption and indicated
1n all the views of the drawings by the same

reference characters.

As before premised, 1t 1s designed to pro-
vide a level of approved construction in con-
nection with the invention and forming a part
A spirit-level 1s preterably used,

thereof.

ancd the same consists of a body composed,
preferably, of a metal frame.

The frame of the level consists, mainly, of
spaced longitudinal bars 1, which are con-

nected at the ends by end plates 2 and at in-

tervals in the length thereof by suitable con-
necting-plates 3, promoting the general rigid-
1ty of the frame structure. A longitudinal
plate 4, Fig. 2, is preferably disposed be-
tween the spaced longitudinal bars 1 at one
edge of the frame of the level, and this plate
4 1s provided with a suitable spirit-tube 5 for
determining the level of the device when the
latter 1s disposed in a horizontal position.
in many levels of thistype the frame or body
of the device above described isprovided with
a second spirit-tube 6, which enables the level
to be accurately arranged 1n a perpendicular
position when the device 1s being used to de-

termine the angular disposition of parts ar-

ranged more particularly at an angle to the
vertical rather than to the horizontal.
spirit - tube 6, as well as the tube 5, 1s at-
tached to the fra
able manner, and
vided for adjusting these parts for accurate
worlk should they become inaccurate after a
certain amount of service. It is contemplated,
however, that the level may be of any con-
ventional construction suitable for the use of
the clinometer device, which comprises the
essential feature of the invention.

Disposed between theadjacent longitudinal
bars 1 at the edge of the level-frame oppo-
site that provided with the plate 4 i.;s located
a movable gage or clinometer bar 7, said bar
being pivoted to the frame of the level by
means of a pilvot member 8§, carried by the
bars 1 just above mentioned. The gage-bar
T 1s thus adapted tor pivotal movement with
relation to the level frame or body, and said
gage - bar 1s arranged to codperate with a
gage-plate 9, located at one end of the {
of the level. Thegage-plate9is secured sub-
stantially between the spaced longitudinal
bars 1 of the level-frame, being fumnued ap-
proximately mtennedmte conebpondmg_ of
saicd bars. The gage-plate 91s provided upon
opposite sides thercof with a scale composed
of a plurality of arc-lines 11, having suitable
divisions of measurement indicated by nu-
merals or otherwise. The lines 11 are ar-
ranged at predetermined intervals and on an
arc generated from the pivot 8 as a center,
the scales upon opposite sides of the plate 9
being arranged adjacent an end of the gage-
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bar 7, so that a predetermined adjustment ot termined ratio with regard to the scale-marks 65

said bar may be had by noting the scale-
marks upon the plate 9 in a manner which
will be pointed out more clearly hereinafter.

The gage-bar 7ismade in sections designated
7 and 7", the section 7* being relatively sta-
tionary and the section 7" adjustable thereon.
The pivot 8 passes through the end of the
section 7% and the section 7" isslidable longi-
tudinally of the section 7*in order that the
length of the gage-bar 7 may be varied to ac-
complish the desired results. The section 7"
is slotted longitudinally thereof, as shown at
192, and a set-screw 13 passes through the slot
12 into the section 7% so that by tightening

 said screw the sections 7* and 7° may be se-

curely positioned relative to one another.

" The slot 12 extends to one end of the section
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T of the gage-bar, forming the members 14,

which operate upon opposite sides of the

gage-plate 9 and which form pointers tra-
versing the plate 9 and cooperating .with the
scales upon opposite sides of said plate to in-
dicate when the gage or clinometer bar has
reached a predetermined angle to the hori-
zontal or vertical, as determined accurately
by the level. Projecting from the section 7*
of the gage-bar 7 at the end adjacent the
pivot 8 1s an arc-plate 15, which extends be-
tween spaced connecting-bars 16, attached at
opposite ends to the spaced longitudinal bars
1 of the level-frame. The bars 16 are de-
flected between their ends, curving inwardly
toward each other, and one of said bars car-

ries an adjusting-screw 17, which is adapted

to engage the arc-plate 15, so that the gage-
bar 7 will be held at a predetermined angle.

The section 7* of the gage-bar 71is provided
upon its under side or upon that side against
which the section 7" operates with a longi-
tudinal scale of measurement, the units ot
which are in a predetermined ratio with regard

to the units of measurement of the scale-

lines 11 upon opposite sides of the gage-plate
9. The movable section 7’ of the gage-bar

~is provided at one end with a finger-piece 13,

55

which may be readily grasped so as to ad-

Jjust said section with regard to the sections

7* in an adjustment determined by the scale-
marks carried by the section 7* aforesaid.
Describing one of the uses to which the in-
vention may be put in its practical applica-
tion, it is designed that the arc-lines of the

oage-plate 9 may be spaced from each other-

a distance representing a unit of two feet,
each of the lines being provided with scale-

~marks in its length indicative of inches as

60

units provided with suitable indicating-nu-
merals atintervals. Twelve of the units lon-
oitudinal of the arc-lines will thus represent
one foot, &c.
the scale carried by the section 7" of the gage-
bar are likewise indicated and numbered, said

units representing feet and having a prede-

' site side.

The units of measurement of

upon the plate 9. As an instance of the ap-
plication of the invention, should it be de-
sired to elevate one end of a timber or sup-
port twenty feet long to a distance of four
feet if the seale-marks of the scales upon the
plate 9 or bar 7 do not run sufficiently high
the ratio of the figures may be reduced, say,
by half, so that the ratio of the elevation to

the length of the timber will be ten feet to

two feet. The ratio of ten to two is of course

the same as of twenty to four, according to

well - known mathematic principles, and by
loosening the set-screw 13 the section.7” of

the bar 7 may be adjusted until the inner end
of said section is on a line with the scale-

mark designated 10 in the length of the scale
upon the section 7. The length of that por-
tion of the gage-bar 7 at one side of the pivot
8 will now be in a predetermined ratio with
regard to the length of the portion at the op-
posite side of the pivot and the extremities
of the members or pointers 14 will be located

proximate a predetermined arc in the scales

upon opposite sides of the plate 9. Move-
ment of the gage-bar, the level of course hav-
ing been arranged in a horizontal position un-
ti]l the extremities of the members 14 reach,
for instance, the designated two inches in the
length of a predetermined arc-line, will cause
the opposite end of the gage-bar to be ele-
vated to the horizontal a predetermined dis-

tance in ratio as is the length of a portion of

the gage-bar upon one side of the pivot 8 1s
to the length of that portion upon the oppo-
The angle of inclination of a part
may thus be accurately determined in order
to plaee such part in a certain position at an
angle to the vertical or horizontal, as the case
may be. -

Having thus described the invention, what

is claimed as new 1s— |

1. In aclinometrical gage, the combination
of a level, a gage-bar fulcrumed between 1ts
ends to the level, means admitting of varying
the relative length of those portions of the

gage-bar upon opposite sides of its fulerum,
and a scale upon the level composed of a plu-

rality of arc-lines on arcs generated from the
fulerum of the gage-bar as a center and co-
operating with an end of said bar to determine
the extent of adjustment thereof relative to
the level. - _ _

9. In aclinometrical gage, the combination
of a level composed of a frame embodying the
spaced longitudinal bars 1,the bars 16 connect-
ing said spaced longitudinal bars 1, the gage-
bar 7 fulerumed between certain of the bars1,
means admitting of varying the length of said
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oage-bar, a plate projected from the gage-bar

and extending between the bars 16, the set-
screw 17 upon one of the bars 16 adapted to en-
oage said plate of the gage-bar, and the gage-

plate 9 secured to the frame and codperating
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with the end of the gage-bar to indicate the

extent of angular adjustment thereof relative

to the level.
3. Ina clinometrical gage, the combination
5 of a level, and a gage-bar composed of ad-
justable sections and fulcrumed between its
ends to the level, one of the sections of the
gage-bar having a scale for ascertaining the
relative adjustment of the sections, the level
10 having a scale composed of a plurality of arc-

lines codperating with the gage-bar at dif-
ferent adjustments of the sections thereof for
determining the extent of angular adjustment
of said gage-bar with reference to the level.
In testimony whereof I affix my signaturein 15
presence of two witnesses.
ANDREW M. JOHNSON. [L.s.]
Witnesses:
ALFRED ANDERSON,
MAr V. ROBERTSON.
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