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- To all whom it may concern:
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‘with the curve

‘tion and combination of

and ill_ustrated in

Beitknown that I, Prerre BARNES, a citizen
of the Umtegl_ States, residing at S_eattl-e, in the

county ot Kingand State of Washington, have

invented certain new and useful Im provements
in Isometric Drafting Instruments, of which

the following is aspecification, reference belng |

had therein to the accompanying drawings.
This invention relates to improvements in

Instruments for drawing isometric projection;.

and its object is to provide an instrument

whereby not only the straight isometric lines

may be readily drawn, but more especially

which are elliptical by finding the
centers of arcs of circles which will coincide
of a given ellipse,
~ The invention is of simple and Inexpensive
construction and requires no adjustment of
parts, as is usual in the devices known as
“ellipsographs.” It may be easily and quickly
manipulated, so as to enable a person with but
little skill or knowledge of mechanical draw-

ing to lay out a great \rariety_ of elliptical

parts in a drafting

device, as will hereinafter be fully deseribed,

wherein— + |

Figure 1 shows an Instrument embodying
my invention provided with a blade project-
ing at right angles to the triangle-base for
drawing the straight isometric lines and the
Interiorly-disposed edges for locating the cen-
ters whereby the arcs are struck of the ellip-
tical curves. Fig. 2 shows the device in
broken lines as applied to straight-line iso-

- metric drawing. Fig. 3 shows the manner of
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using the device in making the elliptical
curves.  Figs. 4 and 5 are modifications show-
ing simply the invention/ for drawing - ellip-
tical curves. | ' |

- The flat and triangular-shaped body indi- .
cated in Fig. 1

_ . of the drawings is made of
either celluloid, paper, hard rubber, metal,

. or other material suitable for drafting-triin-

2, which may
~ zontal edge
> clined edges

gles and is provided with an enlarged section
be bounded by a base or hori-

4 4', preferably thirty degre_es'

the accompanying drawings,

8, vertical edges 15 15, and in-

—

clined edge 5 is the locus of one of

vertical line Y Y

(?;0_0)' to the 'horizonta,l‘ eédge 8, and a rectan-
gular blade 8, having the two vertjcal edges
are at right angles to the base

14 14', whieh
3 and intersecting at one hundred
degrees, (120°,) preferably,
4 4. In the upperend of
Ing 16, by which it
not In use; as

and twenty
the inclined edges
blade 3 is an open-

customary with ordinary T-

squares. o
The outline of the preferred form of the
device, as shown in Figs. 1 and 2, is that of

the outline of an inverted funnel; but it is to
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may be suspended when

60

be distinctly understood that this particular |

shape is not essential to the invention, as any

‘other form could beadopted. The form shown,

however, has been found to be wel] adapted for
the purposes intended in combining the edges
for drawing the straight lines and the means
forlocating the centers for describingelliptical
arcs, making a compact arrangement and util-
1zing little material in manufacture.

In the section 2 isa triangular opening hav-

ing the edges 5 and 6 inclined toward ‘each
other to such an extent that g continuation of

them will intersect at a point 7 within the de-
vice. An opening 1s provided at this point 7

sufficiently large to.permitia needle or pencil

point to pass through and mark on the sur-
face of the drawing material placed under the

triangle the point of intersection. The in-
the ends

of all transverse or major diameters, and the
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edge 6 is the locus of the different foci corre-

sponding to the different transverse , diame-
ters. The second set of edges 5’ and ' of g
similar triangular opening are so located and
arranged as to intersect at the same point 7
and symmetrically placed with respect to a
passing through said ‘point
7. Thus it will be seen if a horizontal line
1s drawn through the device, as indicated by

| line X X in Fig. 8, cutting the lines repre-.
senting the edges 5 5’ and 6 6’ and the line
'Y Y, the point of intersection at

the focal center of an ellipse whose transverse
diameter is represented by the length of line
99, and line 10 10’ i
the foci and equal in the construction shown
to the conjugate diameter 17 17",
der to draw a given ellipse, having given the

16" will be

Now in or-
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1s the distance between
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extremities of the tmnsverée diameter, slide
the triangle until the lines or edges 5 5" agree
or register with the ends of the said diameter.

This will establish the corresponding position |
of the foci 10 10’ by the intersection of the

diameter with the edges 6 6, respectively, and
the points from which the arcs must be struck
to form the curves12 911 or 12" 9" 11" hav-
ing as a radius the .line 9 10 or 9’ 10’. The
‘ntersection of the continuation of edges o
and 6 or 5’ and 6' at point 7 will give the point
from which the arc 12 17 12’ can be drawn
with a radius equal to 712 or 7 17. To com-
plete the ellipse, a point 7' is found by con-
tinuing the conjugate diameter on lineY Y
and making the distance 16’ 7' equal to 16’ 7,
striking an arc from point 7 with a radius
equal to.7 17, and describe the curve 1117 11",

- When the conjugate diameter— as, for exam-
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" as the focal length:10 10’
‘the foci, one slides the triangle,
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" 55 66 beprovided. Either pair of them—.

> ple,

17 17'. Fig. 3—on line Y Y only is given,
and beingin the present construction the same
or distance hetween
. with theedge
8 parallel to the conjugate diameter, until the
extremities 17 17’ are coincident ﬁ{ith the edges
6 6 and mark off on the continuation of the
line Y Y points corresponding to the inter-
section of the edges 5 5', which will be the
length of the transverse diameter and .must

be marked off on aline at right angles to the
line Y Y, with 1ts center cortesponding with |

the focal center 16'.  The foci for the several
ares can now be quickly determined, as above
pointed out. Thus it'will be seen from the
foregoing that ellipses of varying fransverse
and conjugate diameters can.be quickly drawn

when either of the diameters is givenand only-
four centers for describing the arcs compris-

ing the elliptical curve are required.
Tt is not essential that four inclined edges

- that is to say, 9 and 6 or 5 and 6'—will fur-

nish sufficient data to construct an ellipse; but |
the two pairs of edges are preferably used to-’

gether in order to more quickly locate the

other center and extremity without reversing | _
“with the locus of the centers for striking arcs

the instrument, as will be readily understood
from an inspection of Figs. 3 and 5. It s

also desired to be understéocd that many
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changes may be made in the aforedescribed
embodiment of the invention without depart-

" ing from its scope of usefulness or sacrificing

its advantages, as will be readily suggested to.

 one skilled in the use of the instrument. .
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Having described my invention, what 1
¢laim as new, and desire to secure by Letters

- Patent, is—

6o

1. An instrument for drafting consisting' of

a flat body bounded by edges making approxi-
mately one hundred and twenty degrees and
provided interiorly with two pairs of fixed op- !

- 5. A drafting device

. Witnesses:

| positely and symmetrically {nclined straight
edoes whose lines of extension intersect at a

common point, substantially as described.

9. Aninstrument for drafting, consisting of
a flat one-piece body of material having two
equal and similar trapezoidal openings the
non-parallel edges of which are symmetrically
arranged-and inclined with respect to a line
passing between them, and all of the inclined
edges having a common fixed point of inter-
section within the device, substantially as de-
seribed. | o |

3. A drafting device for isometric projec-
tions consisting of a flat body having vertical
edges, an enlarged section bounded by edges

‘making one hundred and twenty degrees with

said vertical edges, said enlarged section hay-

ing interiorly arranged two pairs of oppo-

sitely inclined and symmetrically --disposed

‘edges whose lines of extension intersect within

the body of the device, substantially as de-
scribed. _

4. A drafting device for isometric projec-
tions, consisting of a fiat body, having vertical
edges, an enlarged section bounded by edges

‘making one hundred and twenty degrees with

the said vertical edges, said enlarged section
having interiorly-arranged triangular open-

ings the edges of which are symmetrically ar-

ranged and inclined with respect to a line
passing-between them and having a common
point of intersection within the device, sub-
stantially as described. -

ice for isometric projec-
tions consisting of a flat body having vertical
blade 3 having straight edges 14, 14', an en-
larged seetion 2 having base edge 8 and in-
clined edges 4, 4', making one hundred and
twenty degrees with said edges 14, 14/, the

“section 2 having interiorly-arranged triangles

having sides 5, 5 and 6, ¢ and a common point

of intersection 7, substantially as deseribed.
8. Inadraftingdevice fordrawingelliptical

curves, the inclined edge 5 coinciding with the

“locus of ‘one of the outer extremities of the

major axes, the inclined edge 6 coinciding

through corresponding points in- the firs{-
named locus, seid inclined edges when extend-
ed intersecting the continuatiop of the mi-
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nor axes and locating the common center for

striking arcs which will be respectively tan-

‘gent to the first-named arcs and pass through

an extremity of the respective minor axes,
substantially as described. .

Tn testimony whereof I affix my signature in
presence of two witnesses.

PIERRE BARNES.

~ Hewgry S. Noor,
+  D. C. Hay.” -
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