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INCLINOMETER.’

No. 819,389,

' . Specification of Letters Patent.

Patented Ma_y 1,1906;,

Application filad November 11,1806, Berial No, 386,867,

o all whom it may concern:

Be it known that I, Jonx W. CLELAND, a
resident of the city of Decatur, county of Ma-
con, and State of Illinois, Have invented a
certain new and useful Inclinometer, of which
the following is a specification.

This invention provides mneans for accu-
rately determining the inclination or slope of
surfaces, and it is exemplified in the struc-

N
- In the drawings forming part of this speci-
fication, Figure 1 is a longitudinal vertical
section through an inclinometer embodying
my invention, the movement-casing being
cut on line X in Fig. 3. Fig. 2 is a plan of
the upper eglge of the inclinometer, showing

the sight-aperture in said edge. Fig. 3is a

central vertical section crosswise of the cas-

ing and gearing of the inclinometer-move-

Fig. 4 is a side elevation of a face or
side of the inclinoineter-stock, showing a
gradated dial and a pointer therein.

_~ The movement or operative mechanism of
the inclinometer is sustained in a casing com-
posed of plates 1.and 2 and strut-rods 3. The
{)lates are held. parallel some distance apart

wy means of thestrut-rods, and the pivot-
shaft 4 is journaled at its ends in the plates.
A disk 5 and 2 pinion 6 are fastened onto the

ing nearer the plate, and a pointer 20 is alsc
fastened onto tile' pivot—sha& outside plate 1.
A cylindrical rim 7 is formed on or attached
to the circuniference of disk 5,and the exter-
nal surface of the rim is suitably gradated, as
will be hereinafter expluined}.y The outer
“face of plate 1 is gradated to correspond with

the gradations of rim 7, as shown in Fig. 4.
A plumb-bob, comprising plates 8 and 9

40 and theinterposed weight 10, is provided wjth
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an adjusting set-screw 18 and is swung on the
pivot-shaft 4, with extensions of the plates
projecting above the pivot-shaft. The plates
and the weight are -sécured together by suit-
able means—as, for instance, the set-screws
19. A shaft 11 is carried in the upper exten-
sions of the plumb-boh: plates, and a gear-
wheel 12 is fastened onto an end, of shaft 11,
protruding beyond the inner plate 9 of the

50 plumb-bob. A cylindrical flange 13 is se-

cured to casing-plate 1.” It-extends toward
‘casing-plate 2 inside the gradated rim 7, and
it is internally wothed at its inner edge, as
shown at 14. The gear-wheel 12 meshes

' 55 with pinion 6 and with the teeth 14 in the

flange 13.

_ The stock 15, which may be of any desired
size and, proportion, is recessed to receive the
inclinometer - movement. The sight - aper-
ture in the edge of the stock is provided with
a glass 16, and the sight-aperture in the side
of the stock is also provided with & glass, as
shown at 21 in Fig. 4. The sight-aperture in
the edge of the stock has a cross—fine 17 in
Fig. 2, from which readings on the gradated
cylimfer 7 are made. The cross-line may be
drawn on the glass or may be otherwise pro-
duced. ' e

As shownrin the drawings, the scale is di-
vided into twelve principal divisions, which
may be subdivided to any desired extent, and
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the inclinometer is adapted to measure inches -

or parts thereof to the foot of inclination.
When twelve inches of inclination exists, the
indicator pointsto zero and thestock is either
horizontal or vertical.

To provide a smaller device which will give
the same fineness in gradation and facility in
reading, the gearing may be so proportioned
that the indicator will make o compléte rota-
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tion when the stock is moved forty-five de- .

grees from either the vertical or the hori-

“zontal and the scale is divided into six prin-

cipal divisions or the gearing meay be propor-

tioned to give a complete rotation to the indi-

cator through the movement of the stock
through-any other equal division of a circle

“and:the main divisions of the seale he made

to aggregate twelve in a swing of the stock
from the vertical to the horizontal, If, for
instance, the indicator should be geared to ro-
tate three times while the stock is swinging

from the vertical to the horizontal, the scale
‘will have four main divisions.

The foregoing description of the gradstion
of the scale in relation to the swing of the
stock and the proportion of the gearing is
merely explanatory of advantages that may
be derived from the device; but it is ebvicus

that the scale may be marked according to.
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the degrees of a circle or according to any = .

other system of measuring. "t
. As the stock is swung with zelation to in-
clination, the toothed flange moves with the

stock, while the plumb-bob is held in position

bygravity. Themotionof the toothed flangp
imparts rotary motion to the gear-wheel 12,
the gear-wheel transmits the motion to the

pinion 6, and the rotation of the pinion is:

shared by the disk 5; the rim 7, and the
pointer 20. The pinion is se much smaller

TE0

than the toothed flange that a small motion .
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In the larger instruments the

2

of the flange will transmit an extensive move-
ment to the rime and the pointer t} hrough tie
pinion. and so it is possible to make Gradu—
Lion, of the scale large enongh t
read and sufhcunllv numerous to give deli-
‘.1tclv precise indications or meas. rements.
movement of
the indicators may be four times that of the
toothed flange, and in the smaller instru-
ments the movement of the indicaters in pro-
portion to the movement of the toothed
Hange is correspondingly increased.

The eenter of gravity of the plumb-hob
weighit 1s shifted by means of the adjusting”
serew 18 in order to get precise corvelation be-
tween the moving parts of the indicator and
the indicating-lines, and in ease of disadjust-
ment correciicn may be made through the

shiftable screw.  The adjustment is ef fected

v turning the screw one way or the other,’

shifting it bodily to one side. or the other of
the plmn}»—hoh weight, and thus changing
the center of gravity of the weight.

The frm(larwl rit provides, TRor e lgewise
I'e&(hn(r of the inclinometer, while the T~
dated p]ato provides for sidewise reading.
In the case of the rim the gradated scale
moves with relation 1o the line 17, while in
the case of the side plate the pmm(*r moves
with velation to the gradated scale; but the
mechanical means whoreb\ the motion is pro-
ducm is the same in each case, and the re-
sull is the sante.  One scale is the reverse of

the other in the arrangement of movable and | «
stationary parts.  Both may be used at once,
either may be used without the ot ther, or. the
pointer and gradated side plate may be repro-
duced on the uppomtc side of the stock.

T elaim as new and desire to secure by Let-
ters Patent-—

1. Inaninclinometer, the combinationof a

stock, a pivot-shaft journaled in the stock
erosswise thereof; aninternally-toothed flange
fixed in the stock concentric with the pr()t—

shaft, a pinion fustencd onto the pivot-shaft,

4 plumb hob swung on the pivot-shaft, a
gear-wheel carried on the plumb-bgb in mesh
with the pinion and with the internally-
toothed ifangee, and 2 movable member of an
indicator attached to the plvot -shaft; sub-
stantially as described.

2. I an
with a stock, of a pair of plates placed in the
stoc anied Leld separate one from the-ocher, a
pivot-shalt journaled.in tle piates, an inter-
nally-toothed flange fastened to.one of -the

to bc (‘LHI]\ .

inclinometer; the combi natmn'
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p] ates conceutric with the pivot-shaft, a pin-
1on fastened onto the pivot-shaft, a pluml)—
bob swung on the pivot-shaft, a gear-wheel
carried b. the plumb-bot: in mesh with the
pinion and with the internall v-toathed flunge,
and a movable member for an indieator !(r -
tened onto the pivot- shdit,,s.ubst(umull
described.
© 3. In an inclinometer, the comhination uf
a stock, a pivot-shaft journaled in the stoek
crosswise thereof, an  internally - toothed
flange fixed in the stock concentric with the
piv ot-sh alt, a pinion fastened onto the pivot-
shaft, a pau of plumb-bob plates swung on

the plvot -shaft and extended above and be-
low the same, a weight between the plumnb-
bob plates below the pivot-shaft, a cross-shaft
rarried by the plumb-hob plut(\s above the
pivot-shgaft, a ;:car—w,h«'ol o the crogs-shaft
n anesh with the pinion and with the inter-
nally-toothed Hange and a'1hovable member
ofan indieator attached to the pivot-shalt,
substantialiy as deseribed.

4. In an m('hnnmu_ter, the (:()llii)ll'niti<i11 of
" stock, a pivot-shaft j(m‘naloil in the stock
erosswise  thereof,  an
flange fixed in the Sstock concentric with the
pivot-shalt, a p'nmn fastened onto the pivot-
shaft, a pair of pluiib-bob plates swung o
the pivot-shaft and extended above and he-
Iow the samé, a weight secured between the
lower oxtonsmns of the plumb-bob plates, an
adjusting-serew in the wught, a ge&r—w]wo

carried hy the upper extension of the plumb-
hob in mesh with the pinion and with the in-
ternally-toothed flange; and a movable men-
ber of an indicator attached to the pivet-
shaft, substantially as deseribed.

5 In an inclinometer, the combination of

stoek, a pivot-shaft }uumale(l i the s ock
crosswise thereof, an internally - toothed
flange fixed i, the stock concentric with the
[)lV(lt—b}l«lft, a pinicn fastened onto the pivot-
shaft, a plumb-hob swung on the pivot-shaft,
a freﬂx‘—whee] carried on the plumb-bob in
mesh with the pinion and with the internully-
toothed flange, and a - cylindrical indicator-

tim secured to the pivot-shaft concentric

therewith and outside the internally-toothed
flange, substantially as described.
In tegt,lm(m whereof T sign my name in
the presence of two subse I‘lbl!l(’ witnesses.
JOIN \\ CLE JA\J)
Witnesses: ‘
E. S \[(,Du\nun
- Rosa VOELCKER.
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