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Our invention relates to improvements in in 
Struments used to determine angularity in ma 
Chine Shop practice, drafting, surveying, naviga 
tion, etc. The primary object of our invention 
is the application of a principle to instruments 
mentioned above to determine angies quickly to 
a finer degree of accuracy than heretofore has 
been accomplished. A further object of our in 
Vention is the translation equably of the rotative 
angular movement of the Variable degree men 
ber in the above instruments into a rectilinear 
movement, so that measurements of the latter 
movement with a micrometer graduated to read 
directly in degrees and subdivisions of a degree 
Will indicate the relative rotative angular nove 
ment of the variable degree member. A further 
object of our invention is, in instruments used 
to determine angularity, the combination of the 
above principle and a System of Spacing dividing 
the circumference of the rotative angular move 
ment of the variable degree member of Said 
instruments into progressive arcs, the angularity 
Of the arcs in each progressive step being equal 
to the angular range of the above mentioned 
micrometer, which is applicable selectively to any : 
arc in Said Systern of arcs, to limit the size of 
the instrument as a whole to a practical Working 
dimension, and at the same time obtain a finer 
degree of accuracy in determining any angle. 
In the accompanying drawing, representing : 

One form of Our invention, Fig. 1 is a Side eleva 
tion of our invention showing the Variable degree 
blade adjusted at an angle of 45 degrees to the 
elevational side edge of the extended triangular 
frame; Fig. 2 is an edge elevational view of the 
Structure shown in Fig. 1; Fig. 3 is a side eleva 
tional view of a detail showing an extension slide 
applied to the Variable degree blade and an aux 
iliary blade indicated in broken lines applied at 
right angles to the Variable degree blade; Figs. 
4 and 5 are perspective Views of the removable 
angular Spacers: Fig. 6 is a perspective view of 
the cam used in the device; Fig. 7 is a perspec 
tive view of the variable degree blade used in 
the device, and Fig. 8 is a section taken on line 
8-8 of Fig. 3. 
In the drawing, A indicates an extended tri 

angular frame, bounded by a vertical straight 
side edge 9, a horizontal lower side edge at 
right angles to the elevational side edge; an 
angular side edge 2 Substantially at 45 degrees 
representing the hypotenuse of a triangle, aid 
a short vertical extension side edge 3 parallel 
with and opposite to the side edge (. Within 
the boundary defined by said side edges and the 
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lower portion of said frame is a connecting 
strengthening web 4, having a horizontal collar 
5 in its upper portion and an open Space in its 
lower portion, to receive and rigidly hold in said 
collar the upper end of the cylindrical barrel 
7 of a micrometer B. Pivoted by the pin 8 

through the apex of the triangle is a variable 
degree blade C. This blade is adapted to SWing 
in the plane of the frame and is employed as a 
straight edge to true or plot a surface to assist 
in drawing or sighting a line at any definite angle 
or direction in relation to the side edges of the 
Supporting frame. This variable degree blade is 
regulated in angularity to a small fractional de 
gree by the use of the micrometer B which has 
the usual barrel 7 through which the coaxially 
and finely threaded stem 9 turns. One end of 
the stem carries the usual rotatable cap 20 by 
Which it is turned by hand to regulate Or gauge 
the angularity of the variable degree blade. The 
other end of the stem bears against the Surface 
2 of a cam D, which is pivoted to also. Swing in 
the plane of the frame by the pin 8. The cam 
is necessary to coordinate the rectilinear move 
ment of the indicator Sten with the rotative 
movement of the variable degree blade. The 
surface of the can is a section of an equable 
Spiral, laid out in proportion to the position of 
the micrometer in relation to the pivot 8, and 
expanding in each degree of rotation a distance 
equal to the rectilinear movement in One corn 
plete revolution of the micrometer stem. 
An angular Spacer E has an arcuate Spacing 

member 22 interposed between the face 26 of 
the can and the lower edge of the variable degree 
blade so that as the cam is swung upwardly by 
the micrometer stem the variable degree blade 
is also SWung forwardly about its pivot support 
8. The arcuate member is provided with a pair 

of radiating Supporting arms 23 upon the outer 
ends of which it is mounted and by the inner 
ends of which the pivot 8 is separably engaged 
through the open slots 25, whereby the spacer 
may be easily removed or replaced as occasion 
arises. 
The Variable degree blade C may be used within 

a radius of Zero to 45 degrees without using any 
Spacer, in which event it rests directly upon the 
Seat 26 which is formed on the upper edge of 
the cam. When thus used a slot 27 (see Fig. 2) 
in the frame permits the blade to recede into 
and rest in the frame with its working edge flush 
With the Surface of the angular side edge thereof. 
To regulate the variable degree blade between 
the limit of 45 degrees and 90 degrees a spacer 
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such as F (see Fig. 5) having an arcuate member 
28 of a length equal to 45 degrees is inserted on 
the pivot 3 between the blade and the can, and 
to regulate the variable degree blade between the 
limits of 90 degrees and 135 degrees the Space 
E is used in the same manner. A selective angu 
lar range is provided by the use of the Space.'S 
and the sliding extension blade G and the Tange 
of angular adjustinent of the variable degree 
blade is inci'eased. 
A longitudinal scale 23, indicating degrees is 

inscribed upon the barrel of the micrometer. 
The forward edge 29 of the cap 20, when the 
latter is revolved cooperates with the Scale 28 
in indicating in degrees at which the Variable 
degree blade is adjusted on the franne. he range 
of the scale is 45 degrees. The cap of the Ini 
crometer has inscribed upon its surface Ol' Cir 
cumference fractional scale 32 divided into six 
or any desired number of fractional parts. This 
fractional scale cooperates with an indicating 
pointer line 3: on the barrel so that as the cap 
is revolved to move the threaded stem 9, each 
degree of movement indicated by the Scale 28 is 
indicated in sixtieths, 
minute adjustment and indicating to a very fine 
degree the angular position of the Working edge 
32 of the variable degree blade C, in relation to 
the side edges of the frame. 

In use the straight edge 32 provided by the : 
variable degree blade C is applicable for detern 
ing the angle of an object or a line drawn. Or 
sighted as compared with the side edges of the 
supporting frame A and the degree of this angle 
can be determined at any point up to One : 
sixtieth of one degree by the micrometer adjust 
ment which is provided by the device. 
The removable spacers provide means for mak 

ing minute adjustinents in coordination With the 
micrometer through arcs in different positions 
circumferentially, whereas without Such Spacers 
the usefulness of the device would be confined to 
an arc of much less limitations. 
In Fig. 5, we have shown an extension blade 

G slidably applied to the variable degree blade 
for increasing range of the instrument, the union 
between the extension blade and main blade be 
ing by means of a tongue and groove joint 33 
(see Fig. 8). Also in Fig. 3 We have shown an 
extension blade H in broken lines slidable on the 
variable degree blade at right angles thereto by 
a similar tongue and groove joint. 
In accordance with the patent statutes, We 

have described the principles of operation of Our 
invention together with the construction thereof 
Which We now consider to represent the best em 
bodiment thereof, but we desire to have it under 
stood that the structure shown is only illustra 
tive and that the invention can be carried out 
by other means and applied to uses other than 
those above set forth within the scope of the 
following cairns. 
We cairn: 
1. In an instrument for determining angular 

ity, a frame, a variable degree member SWung 
about a pivot upon said frame, a segment of pre 
determined length removably swung about Said 
pivot, and a measuring means upon Said frame 
having a screw actuated rectilinearly movable 
stem, and a cam swung about Said pivot, having 
a can surface against which Said Stein beal'S, 
said cam surface conforming with a Spiral in 
which the radial distance of a point in OWing On 
the spiral from the center thereof increases regul 
larly as said point moves, whereby the rectilinear 

thus affording a Very . 
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movement of the micrometer shaft is converted 
in direct ratio into the rotary movement of Said 
can, said segment being interposed between Said 
can and said variable degree member and trans 
mitting the motion of said cam to said variable 
degree member. 

2. In an instrument for determining angular 
ity, the combination of a micrometer having a 
rectilinearly movable stern and a protractor hav 
ing a movable angular member, an intermedi 
ate rotary member between and in contact With 
said stem and angular member, Said rotary men 
ber having a cam surface in contact With Said 
stem, said can surface conforming with a Spiral 
in which the radial distance of a point moving 
thereon from the center thereof increaseS regul 
larly as said point moves, whereby as said stem 
moves motion in direct ratio to the movement of 
the stem is transmitted to said angular member 

3. An instrument for determining angularity, 
connprising, a frame, a variable degree member 
pivoted to Swing upon said frame, a micrometer 
mounted upon said frame having a movable stem. 
for transnitting rectilinear notion, and a Can 
concentrically swung about said pivot connection 
having a cam surface cooperating With Said stem 
and conforming with a spiral on which the radial 
distance of a point moving upon the Spiral from 
the center thereof increases regularly as Said 
point moves, whereby as said stem moves notion 
in direct ratio to the movement of the stem is 
transmitted to said variable degree member, and 
an extension blade slidabiy mounted upon said 
variable degree irenber. 

4. An instrument for determining angularity, 
comprising, a frame, a variable degree member 
axially SWung upon said frame, a micrometer 
fixed upon said frame having a rotatable shaft 
which is rectilinearly movable by the rotation 
thereof, a can element rotatable On Said frame 
about the axis of said variable degree member 
having a can Surface bearing against the end 
of Said Shaft, and a renovable Spacer Supported 
upon Said axis and interposed between said can 
and said variable degree member, Said can Sur 
face resembling a spiral in Which the radial dis 
tance of a point Inoving theraon from the center 
thereof increases as Said point, noves, Whereby 
the rectilinear novement of the micrometer shaft 
is transmitted in direct ratio thereto into the an 
gular movement of Said variable degree inenber. 

5. An instrument for disetermining angularity, 
Comprising, a fraine, a wai'iable degree member 
SWung upon said frame, a nicrometer mounted 
upon said faile having a rotatable and recti 
linearly nowable shaft, a can element rotatable 
about an axis on Said frame having a can Sur 
face with Which said shaft cooperates, said can 
Surface being an equable Spiral having its Center 
On the axis of the can and in Which the radia 
distance of a point nowing on the Spiral from 
the center theirect increases at a Constant rate 
in coordination. With the rectilinear movement of 
Said shaft, and a Spacer interposed between said 
can and Said Variable degree elonent adapted to 
transmit notion of the can to Said variable de 
greenienber. 

6. In an instruncht for plottig and deter 
mining angularity, a stationary element, a varia 
ble degree element pivotally mounted to vary its 
angle upon said stationally element, a mechanical 
indicating device between said elements having 
a SC3.le indicating degrees and a rectilinearly 
nowable and rotatable Sten coacting With said 
Scale, a rotary cam interposed between the varia 
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ble degree element and said stem having a cam 
surface resembling a spiral having a constant 
rate of expansion in coordination. With the rotary 
and rectilinear movement of Said stem and the 
angular movement of said variable degree ele 
ment, and arcuate spacers removably insertable 
between the variable degree element and said 
cam, adapted to increase the angular range of 
the variable degree member. 

7. In an instrument defined in claim. 6, each in 
arcuate Spacer Consisting of a Segment removably 
mounted upon said pivot connection between 
the stationary and Variable degree element. 

8. In an instrument for plotting and deter 
mining angularity, a stationary element, a varia 
ble degree element tiltingly mounted about an 
axis On said stationary element to indicate angul 
larity, a micrometer interposed between said ele 

ments having a rotatable and rectilinearly mov 
able stem and a scale indicating movement of 
Said variable degree element in degrees and frac 
tional portions thereof, a cam rotatable about 
Said axis on said stationary element having a cam 
Surface conforming with a spiral, said spiral hav 
ing a constant rate of expansion radially fron 
Said axis and coordinating With said stem, where 
by the revolving motion of the latter is trans 
mitted proportionately to the angular movement 
of said Wariable degree member. 

9. In an instrument defined in claim 8, the 
micrometer having its stem operating longitu 
dinally against the can Surface and adapted by 
itS movement to cause the tilting of the variable 
degree element. 

LAWRENCE R. WAGNER. 
KART. A. OISEN. 


