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This invention relates to an instrument for measuring
lengths and angles and while it is particularly adapted for
solving problems in geometry and trigonometry, it may
be used whenever it is desired to very accurately measure
a straight line or lay off triangles or other figures formed
by lines extending in minutely computed angular relation
to each other. .

One object of the invention is to provide a measuring
instrument including linear measures so associated with
each other that they may be adjusted to permit a straight
line to be very accurately measured and also so adjusted
that cooperating measures extending in crossed and in-
tersecting relation to each other may be moved into de-
sired angular relation to each other and secured in the
set position.

Another object of the invention is to provide improved :

means for slidably and pivotally connecting cooperating
or companion linear measures so constructed that when
one is slid longitudinally of the other to an adjusted po-
sition for measuring a straight line of a desired length,
the distance may be measured not only in inches or rela-
tively large fractions thereof, but also measured in minute
fractions of an inch such as one or more thousandths of
an inch.

Another object of the invention is to provide improved
means for pivotally connecting linear measures for angular
adjustment relative to each other, the said means being
so constructed that one linear measure may be not only
easily moved to an angle of a predetermined number of
degrees relative to the other, but also the angle computed
in minutes and seconds, as well as degrees.

Another object of the invention is to provide the means
for slidably and pivotally connecting the linear measure
with improved means for computing one or more thou-
sandths of an inch and also with improved means for reg-
istering minutes and seconds and thus permit adjustments
for thousandths of an inch or minute portions of degrees
to be very accurately laid off and likelihood of errors
eliminated. It will thus be seen that with this improved
instrument, a triangle having the lengths of two of its
sides and the angular relation thereof to each other may
be easily laid off with great accuracy and the length of
the third side of the triangle and its angular relation to
the other two sides ascertained with equal accuracy.

A still further object is the provision of a device of this
nature which comprises an improvement on my prior Pat-
ent No. 2,093,048, dated September 14, 1937, for In-
strument for Measuring Lengths and Angles, whereby the
arrangement of parts is so simplified that simultaneous
readings of lengths and angles may be effected without re-
versing or turning the instrument over.

Still another object is the provision of a simplified de-
vice of the nature disclosed in my prior patent.

Still other objects will in part be obvious and in part
be pointed out as the description of the invention pro-
ceeds, and shown in the accompanying drawings.

In the drawings:
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Figure 1 is a top plan view of one form of device em-
bodying features of the instant invention,

Figure 2 is a top plan view of one of the mounting ele-
ments for the linear measures,

Figure 3 is a top plan view of the gear box with the top
cover plate and dials removed therefrom,

Figure 3A is a vertical sectional view taken substan-
tially along the line 3A—3A of Figure 2, as viewed in
the direction indicated by the arrows,

Figure 4 is a side elevational view of the construction
shown in Figure 2,

Figure 5 is a fragmentary sectional view taken along the
line 5—35 of Figure 2, as viewed in the direction indicated
by the arrows,

Figure 6 is a top plan view of one of the mounting ele-
ments with the gear box structure removed,

Figure 7 is a sectional view taken substantially along
the line 7—7 of Figure 2 as viewed in the direction indi-
cated by the arrows,

Figure 8 is a fragmentary sectional view taken along
the line 8—8 of Figure 2 as viewed in the direction in-
dicated by the arrows,

Figure 9 is a sectional view taken on the line 9—9 of
Figure 3, as viewed in the direction indicated by the
arrows.

Similar reference characters refer to similar parts
throughout the several views of the drawings.

Referring now to the drawings in detail, and more par-
ticularly to Figure 1, there are provided three linear
measures, each of identical construction, and each desig-
nated by the reference character 20. These markers are
arranged in triangular form and connected in a manner
to be described more fully hereinafter, with mounting ele-
ments each generally indicated at 21, the mounting ele-
ments being substantially identical.

Each linear rule 20 is graduated along its edges in any
suitable manner, with the illustrative embodiment, shown
in inches and in fractions thereof, and each rule 26 is
provided with a straight end 22 and an arcuate end 23,
having a central aperture 24 to permit its connection with
one of mounting elements 21.

Having reference now to the mounting elements 21,
each includes a bottom plate 25 and a base 26 suitably
secured thereto in any desired manner, as by means of
screws or the like. The base 26 is provided with a slot
or groove 27 extending transversely thereacross adapted
for the reception of the straight end 22 of one of rules
or linear measures 29.

Adjacent the slot or groove 27 there is provided a re-
cessed notch 28 through which the indicia on the linear
measure becomes visible, and on the side of such slot or
notch there is provided a scale plate 29 (see Fig. 2). The
rule if provided with indicia in inches is adapted to be
aligned with the scale which is divided into 25 graduations
totalling one-half inch.

Adjacent the scale plate 29 there is provided a notch
30 in the base 26 upon which is secured in any desired
manner an elongated triangular bar 35. The securing
means preferably take the form of elongated screws 36
which extend upwardly therefrom and are adapted for the
retention of a pair of slidable verniers 37 and 38 respec-
tively.

Referring first to vernier 37, the same is provided with
a V-shaped bottom groove 39 adapted to move slidably
along the V-shaped bar 35 and also has a vertically posi-
tioned longitudinally extending channel 49 through which
extends one of screws 36. The screw 36 is provided with
a cap nut 41 which may be utilized to clamp against the
top of the vernier 37 to hold the same in position.

As best shown in Figure 5, the vernier 37 carries an
L-shaped indicator 42 which is adapted to ride along the
scale 29 upon release of the cap nut 41. An operating
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handle member comprising a knurled knob 45 extends
outwardly from the end of the vernier 37.

Having reference now to the vernier 38, there is pro-
vided in‘general the same arrangement of V-shaped boftom
groove 46 and longitudinally extending -channel 47
through which extends one-of .screws 36, provided with
a cap nut 48. The vernier 38 also has an operating knob
49 at the end thereof:- “Vernier 38 is provided at the end
adjacent vernier 37 with “a-mjcrometer arrangement, in-
cluding a turnable knob 59 havmg\q knurled head 51 and
being mounted on a screw 5@’ having.a pitch of, in this
embodiment, forty threads to the inch. . The screw 58’ is
thréaded through the vernier 38 and. extends outwardly
therefrom. The micrometer is divided into 25 gradua-
tions, - It will thus be seen that when the rule 20 is' moved
in its associated slot to the desired rough measurement,
that a more accurate measurement may be taken by ad-
justing the vernier 37 to a suitable position along the scale
plate 29, whereupon the position of pointer 42 will indicate
the length in twenty-five one thousandths of an inch. If
now the vernier 38 is moved into position adjacent the
milled end 37 of the vernier 37 so the micrometer 59
abuts the same, and locked in position, the vernier 37
moved away, and the micrometer 50 suitably adjusted,
and the vernier 37 then moved back into abutting rela-
tion with the knurled end of micrometer 58, the resultant
reading may be had in thousandths of an inch of length.

Referring now to the angle measuring means, the ringed
end 23 of each of linear members 20 is secured in pivotal
relation to the top of the base 26, by means of a central
pivot point 69 extending through the aperture in this end
of the linear measure 20 and secured in position by a
bevelled plate 61 secured to the base as by means of
screws 62. FEach of linear members 20 is permitted to
move freely on base 26 and is provided with an arcuats
flange 63 having a raised end 64 with an index line
marked thereen.

Adapted to overlie each linear measure 20 and to be
moved in a manner to be more fully described hereinafter,
is a scale plate 65 against which the index mark on the
raised end 64 may be suitably positioned. The scale plate
65 is marked from zero degrees to 180 degrees and the
index mark on the raised end 64 of each linear measure
20 may be suitably positioned at any one of these degrees.
The scale plate .65 is adapted to be moved through an arc
of -one degree if desired and is set agaiust a zero mark 68
carried by a-plate 67 suitably mounted on the top of base
26:as by means of a screw 68 or the like.

Attached to the top of scale 65 is.a base plate 69 hav-
ing an .arcuate slot 76 extending therethrough (see Fig-
ures 3 and 9). A gear box generally indicated at 75 is
carried by the plate 69 and contains a gear train to.be
more fully described ‘hereinafter.

Gear box 75 is-comprised.of a base plate 77 which car-

ries affixed thereto a sector gear 78 which sector gear is

connected by means of a pin 79 extending through :the
slot 70 ‘to the scale plate .65, whereby movement of the
sector gear will move the scale plate.

A itop plate :80 of gear box 75 has mounted thereon a
control knob 81, a minute indicator 82, and a second
indicator 83. The arrangement and operation of the gear
train is-as follows. A suitable gear 84 is mounted on the
supporting .post 85:0f control knob 81 and meshes with a
gear -86 -which drives a pinion 87, which in turn drives a
gear 88 which drives a second pinion 82 upon which is
mounted the second dial 83.

Rotation-of the shaft 85 also drives a pinion 9@ which
meshes with a gear 9i. The gear ®1 in turn drives a-pinion
92 which -engages a-quadrant gear-93 for driving a pinion
94-which in turn>moves the sector gear 78 previously re-
ferred to, the:latter -for the purpose of moving the :scale
plate. The drive-for the minute dial 82 comprises a gear
95 driven by a pinicn 98 which meshes directly with a
gear 96 mounted on shaft 97 which carries the minute
dial:92.
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By the arrangement of gearing above described, it will

" be understood that by turning the control knob 81 the
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gear train rotates the second dial and the gearing ratio
is such that for each full rotation of the second dial 83 the
minute dial 82 is moved one minute. Correspondingly, a
full rotation of the minute dial of sixty minutes will move
the scale plate one full degree through sector gear 78.

In the operation of the device it will be seen that the
linear measure is first adjisted to a desired degree and the
scale plate is moved throughout the desired number of
minutes and seconds to rotate the scale plate relative to the
measure up to one full degree if necessary, and that cor-
respondingly an angle may be readily measured in minutes,
seconds and degrees. Qbviously various geometric and
trigonometric functions may be readily computed by means
of this device with an absence of the necessity for using
logarithmic functions.

"It will be readily apparent that as the angle of any given
mounting is changed, the énd of the measure opposite the
angle may slide: freely through its associated mountings
so that given the length of one side and two angles, or the
length of two sides and one angle, the missing side or sides,
or angles may be readily determined within one second
of arc. Furthermore, since all readings are made from
one side of the device, it will be readily understood that
various mathematical functions. may readily be accom-
plished in a'mechanical manner with 2 minimum of effort
and difficulty.

From the foregoing it will now be seen that there is
herein provided a device which accomplishes all of the
objects of this invention and others, including many ad-
vantages of greai practical utility and commercial im-
portance.

As many embodiments may be made of this inventive
concept, and as many modifications may be made in the
embodiments hereinbefore shown and described, it is to
be understood that all matter herein is to be interpreted
as merely illustrative and not in .a limiting sense.

‘What 1 claim is—

1. An instrument for measuring lengths and angles
comprising first, second and third linear measures, each
having a ring-at .one end, first, second and third mount-
ings each -having .a flat base and each pivotally mounting
the ringed end jof a linear measure and slidably mount-
ing the ‘other straight end of apother measure to form
a triangle, each .of said other ends being freely slidable,
and each .of said ringed ends being movable through an
arc of 180 degrees, indicia carried by each linear measure,
a pair.of .verniers carried by each mounting adjacent said
other .end ,of said linear measure, a scale plate carried by
each mounting carrying indicia comprising subdivisions
of said first indicia, a pointer .carried by one of said
verniers movable along said scale, a micrometer carried
by -the other vernier -having indicia comprising further
subdivisions .of -said first indicia, whereby said second
vernjer may 'be spaced ,a distance from said first vernier
and the resultant total read in terms of the last subdivi-
sion, -means for -rotating said linear measure about the
pivotal . mounting of said ringed units and arcuately mov-
able scale ;means pivotally carried by each mounting for
indicating -the -angular relation of each linear measure to
the adjacent-end of another linear measure in degrees.

2. An instrument for measuring lengths and angles
compnsmg first, second and .third linear measures, each
havmg aring at,one end, first, second and third mountings
each having a flat base and each pivotally mounting the
ringed end of a linéar measure and slidably mounting the
other straight end of another measure to form a triangle,
each of said other ends being freely slidable, and each
of said tinged ends being .movable through an arc of
180 degrees, ‘indicia carried by each linear measure, a
pair of Verniers carried -by _each'mounting adjacent said
other -end of 'said linear -measure, a scale plate carried
by each .mounting .carrying indicia comprising subdi-
visions of said first indicia, a pointer carried by one of
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said verniers movable along said scale, a micrometer car-
ried by the other vernier having indicia comprising further
subdivisions of said first indicia, whereby said second ver-
nier may be spaced a distance from said first vernier and
the resultant total read in terms of the last subdivision,
means for rotating said linear measure about the pivotal
mounting of said ringed units and arcuately movable scale
means pivotally carried by each mounting for indicating
the angular relation of each linear measure to the adja-
cent end of another linear measure in degrees, a dial
carried by each mounting for indicating minutes, a second
dial carried by each mounting indicating seconds, and
geared means carried by each mounting for moving said
graduated scale simultaneously with said dial, whereby
minutes and seconds of arc are indicated by said dials,
said dials, arcuate scale means, scale plates, verniers and
mircometer all being carried by the same side of each
mounting, ‘

3. An instrument for measuring lengths and angles
comprising first, second and third linear measures, each
having a ring at one end, first, second and third mountings
each having a flat base and each pivotally mounting the
ringed end of a linear measure and slidably mounting
the other straight end of another measure to form a
triangle, each of said other ends being freely slidable, and
each of said ringed ends being movable through an arc
of 180 degrees, indicia carried by each linear measure,
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a pair of verniers carried by each mounting adjacent said
other end of said linear measure, a scale plate carried by
each mounting carrying indicia comprising subdivisions
of said first indicia a pointer carried by one of said
verniers movable along said scale, a micrometer carried
by the other vernier having indicia comprising further
subdivisions of said first indicia, whereby said second
vernier may be spaced a distance from said first vernier
and the resultant total read in terms of the last subdi-
vision, means for rotating said linear measure about the
pivotal mounting of said ringed units.

4. The structure of claim 3 wherein each vernier in-
cludes a V-shaped longitudinal groove, a vertical longi-
tudinal channel communicating with said groove, an in-
verted V-shaped guide in said notch upon which said
verniers may slide, a screw extending upwardly through
each channel, and nuts on said screws for locking said
verniers.
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