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UNITED STATES PATENT OFFICE. 
JOHN W. CLELAND, OF DECATUR, ILLINOIs. 

INCLiNOMETER. 
No. 819,389. Specification of Letters Patent. eatented Ray 3, 1906. 

Application filed Novemberll, 1905, Serial No. 286,957, 

To all whom it may concern: . 
Be it known that I, JoHN 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 means for accu 
rately determining the inclination or slope of 
surfaces, and it is exemplified in the struc 
ture hereinafter described. w 

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 N in Fig. 3. Fig. 2 is a plan of 
the upper edge of the inclinometer, showing 
the sight-ajjerture in said edge. Fig. 3 is 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 inclinometer-stock, showing a 
gradated dial and a pointer therein. 
The movement or operative mechanism of 

the inclinometeris sustained in a casing com 
posed of plates 1 and 2 and strut-rods 3. The 
Pll are held parallel some distance apart 
by means of the strut-rods, and the pivot 
shaft 4 is journaled at its ends in the plates. 
A disk 5 and a pinion 6 are fastened onto the 
ing nearer the plate, and a pointer 20 is also 
fastened onto R iv. The outside plate 1: 
A cylindrical rim 7 is formed on or attached 
to the circumference of disk 5, and the exter 
nal surface of the rim is suitably gradated, as 
will be hereinafter EN 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 

4o and the interposed weight 10, is provided with 
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5o plumb-bob. 

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 secured together by suit 
able means-as, for instance, the set-screws 
i9. A shaft 11 is carried in the upper exten 
sions of the plumb-bob plates, and a gear 
wheel 12 is fastened onto an end of shaft 11, 
protruding beyond the inner plate 9 of the 

A cylindrical flange 13 is set 
oured to casing-plate 1. Et extends toward 
casing-plate 2 inside the gradated rim 7, and 
it is internally toothed 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-ape 
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 a glass, as 
shown at 21 in Fig. 4. The sight-aperture in 
the edge of the stock has a EE 7 is 
Fig. 2, from which readings on the gradiated 
cylinder 7 are made. The cross-line may be 
drawn on the glass or may be otherwise pro 
duced. ' W. 

As shown in 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 points to zero and the stock 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 a complete 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 may be proof 
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 scale 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 For 
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 gradatioi! 

of the scale in relation to the Swing of the 
stock and the proportion of the gearing is 
merely explanatory of advantages that alley 
be derived from the device; but it is ovirus! 
that the scale may be marked according to 

sc 
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the degrees of a circle or according to any . 
other system of measuring. 
As the stock is swung with relation () is 

clination, the toothed flange moves with the 
stock, while the plumb-bob is held in position is 
by gravity. The motion of the toothed fligi 
imparts rotary motion to the gear-wheel 2, 
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 so much Sinaier 
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than the toothed flange that a small motion. 
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of the flange will transmit an extensive move 
ment to the rim and the pointer through ti, is 
pinion. all so it is possible to nake grada 
tiots', of the scale large elough to be easily. 
'ezid and sufficiently numerous to give deli 
sately precise indications or meas, rements. 
In the larger instruments the movement of 
the indicators may be four times that of the 
toothed flange, and in the snaller instru 
Juents the movement of the judicators in pro 
portin to the in overient of the toothed 
illige is correspondingly increased. 
The ceilter of gravity of the plumb-bob 

weigiit is shifteel y jeals of the adjusting 
Screw 18 in order to get precise correlation be 
tween the in ving parts of the indicator airl 
the indicating-lines, and in case of clisadjust 
ment Corre? it in may be made through the 
shift alle screw. The adjustinent is effected 
is turning the Screw one way or the other, 
shifting it bodily to one side or the other of 
the pluni-bob weight, and thus changing 
the center (if gravity of the weight. 
The graciate rin} provides for eigewise 

reading of the inclitol incter, while the gra 
dated plate provides for sidewise realing. 
In the case of the rin the graciated scale 
moves with relation () the line 7, while in 
the case of the side plate the pointer moves 
with relation to the gradated scale; but the 
lie? thanical means whereby the motion is pro 
duce? is the same in each case, and the re 
suit is the sane. One scale is the reverse of 
the other in the arrangement of thovable and 
stationary parts. Both may be used at once, 
either may be used without the other, or the 
pointer and gradated side plate may be repro 
duced on the opposite side of the stock. 

1 claim as new and lesire to secure by Let 
ters Patent-- - 

1. In an inclinoincter, the combination of a 
stock, a pivot-shaft journaled in the stock 
crosswise threof, all internally-toothed flange 
fixed in the stock concentric with the pivot 
shaft, a pinion fastened onto the pivot-shaft, 
a plumb-bob swung on the pivot-shaft, a 
gear-wheel carried on the plumb-bob in Inesh 
with the pillion and with the internally 
to the age, an a movabic member of an 
indicator attached to the pivot-shaft, Sub 
stantially as described. 

2. In an icinometer, the coin bination 
with a stick, of a pair of plates placed in the 
stock ai) held separate one from the other, a 
pivot-shaft, journaled in the plates, an inter 
inally-toothed flange fastened to one of the 
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plates conceitric with the pivot-shaft, a pin 
jon fastened ()) to the pivot-shaft, a plumb 
bob swung on the pivot-shaft, a gear-wheel 
carried by the plumb-i il resh with the 
pinion and with the interially-to tied flinge, 
and a movable member for an indicatir al 
tened onto the pivot-shaft, skistaitially as 
describeci. 

3. In an inclinometer, the coin}iation of 
a stock, a pivot-shaft ournaled in the stock 
crosswise there if, an internally - toothed 
flange fixed in the stock concontric with the 
pivot-shaft, a pinion fastened onto the pivot 
shaft, a pair of plum-bob plates swing in 
the pivot-shaft and extended above and b4 
low the same, a weight between the plumb 
bob plates below the pivot-shaft, a cross-shaft 
arried by the plumb-bob plates above the 
pivot-shaft, a gear-wheel on the cross-shaft, 
in linesh with the pinion and with the inter 
fally-toothed flange and a novable member 
of an indicator attached to the pivot-shaft, 
sustantially as described. 

4. In an inclini meter, the connibination of 
'a stock, a pivot-shaft, journaled in the stock 
crosswise thereof, an internally - toothed 
flange fixed in the stock concentric with the 
pivot-shaft, a pinion fastened onto the pivot 
shaft, a pair of plurib-bob plates swung (t: 
the pivot-shaft and extended above and be 
low the same, a weight secured between the 
lower extensions of the plumb-bob plates, an 
adjusting-screw in the weight, a gear-wheel 
carried by the upper extension of the pluinb 
ob in mesh with the pinion and with the in 

ternally-toothed flange, and a movable inein 
ber of an indicator attached to the pivot 
shaft, substantially as described. 

5. In an inclinoincter, the combination of 
a stock, a pivot-shaft journaled in the stock 
crosswise thereof, an internally - toothed 
flange fixed in the stock concentric with the 
pivot-shaft, a pinion fastened onto the pivot 
shaft, a plumb-bob swung on the pivot-shaft, 
a gear-wheel carried on the plumb-bob in 
mesh with the pinion and with the interially 
toothed flange, and a cylindrical indicator 
rim secured to the pivot - shaft concentric 
therewith and outside the internally-toothed 
flange, substantially as described. 

In testimony whereof sign my name in 
the presence of two subscribing witnesses. 

Witnesses: . . . . . . . . . 

E. S. McDoN A.D, 
RoSA VOELCKER. 
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