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This invention relates to drafting or drawing instru-
ments, and more particularly to drafting instruments which
are particularly useful in making isometric drawings.

An isometric drawing is a representation of an object,
theoretically enclosed within a cube whose axes are in-
clined at the same angle to the picture plane -and each
point of which is projected onto the picture plane by a
projection line which extends perpendicularly to the pic-
ture plane. Such a representation, using such projection
lines, is actually a projection, i.e. the distance along each
of the axes is foreshortened, but since the scale for each
axis is the same, hence the term “isometric,” meaning one
scale, the scale can be increased, so-that each dimension
along any axis of the cube can be made equal to the ac-
tual dimension of the object, so that the result is a draw-
ing, rather than a true projection. In both an isometric
projection and an isometric drawing, the axes of the cube
are spaced 120° apart, so that one axis of the cube nor-
mally extends at 90° to a horizontal line and the other
two axes at 30° upwardly from a horizontal line, but in
opposite directions. The concept of isometric projec-
tions and drawings is generally credited to Professor Wil-
liam Farish, of the University of Cambridge, England,
who prepared and read a paper relating to the same on
February 21 and ‘March 6, 1820, before the Cambridge
Philosophical Society. Of the three existing copies of
this paper, one is available at the Library of the Univer-
sity of Illinois, Urbana, Illinois.

Notwithstanding the -fact that isometric drawing has
been known since 1820, the only drafting instruments
heretofore commonly available have been the conventional
30-60 triangle, used in association with a T square. The
conventional 30-60 triangle has angles of 30°, 60° and
90° at the corners, with the hypotenuse edge thus extend-
ing at an angle of 30° to the longer opposite edge and
the other two edges being at 90° to each other. Such a
conventional 30-60 triangle is provided with a cutout or
aperture, used primarily for shifting the triangle or for
picking it up, whose inside edges are each parallel to the
adjacent outer edge of the triangle. In making isometric
drawings, one of the perpendicular edges of the 30-60
triangle is used to make lines corresponding to the verti-
cal axis of the cube, or lines parallel thereto, while the
triangle is turned in one direction and placed on the T
square in making lines corresponding to one of the in-
clined axes of the cube or lines parallel thereto, with the
triangle being turned over, placed against the T square
and the hypotenuse edge used in making lines correspond-
ing to, or parallel to, the other inclined axis of the cube.
However, there is no edge, either interior or exterior, of
the conventional 30-60 triangle which can be used in mak-
ing lines representing an axis of an ellipse, either major
or minor, which causes the making of isometric drawings
with a T square and a conventional 30-60 triangle not
only laborious and clumsy, but also time consuming and
therefore uneconomical. Also, considerable practical ex-
perience, including observation and visualization, is nec-
essary to determine which way to turn the conventional
30-60 triangle, so that it will be in proper position to
draw a desired line in an isometric drawing, and this be-
comes confusing and distracting, when the draftsman is
attempting to concentrate on the object being drawn at
the same time,

Isometric drawings are used, in many instances, as il-
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lustrations or visual aids and also for industrial and com-
mercial illustration purposes. An isometric drawing to
scale is particularly valuable, since it enables the parts of
an object to be scaled directly on the isometric drawing.
Isometric drawings are also quite valuable in piping dia-
grams, as for plumbing or heating and ventilating pur-
poses, as well as conveying the appearance of an object
in three dimensions, through a drawing which may also
be used to scale the dimensions of the object, which is not
true of perspective drawings.

Among the objects of this invention are to provide a
novel drafting instrument which is particularly adapted
for use in making isometric drawings; to provide such
an instrument which is particularly adapted to be utilized
in drawing the principal axes of an isometric cube and
also the major and minor axes of an ellipse representing
a circle inscribed in any face of the cube; to provide such
a drafting instrument which may exist in several different
foms; to provide such drafting instruments which may be
attached to a conventional parallel arm drafting machine;
to provide such drafting instruments which may be modi-
fied to include scales for measuring directly the length of
a line of the drawing; to provide such drafting instru-
ments which are also adapted to be utilized in teaching
isometric drawing; and to provide such drafting instru-
ments which are simple in  construction but effective and
efficient in use.

The foregoing and additional objects of this invention
will become apparent from the description which follows,
taken in conjunction with the accompanying drawings, in
which:

FIG. 1 is a top plan view of a conventional 30°-60°
triangle placed against a conventional draftsman’s T
square in making orthographic drawings in the manner of
the prior art;

FIG. 2 is a top plan view of a 30°-60° triangle of this
invention placed against a draftsman’s T square for mak-
ing isometric drawings in accordance with this invention;

FIG., 3 is a top plan view of a double end or combina-
tion drafting instrument of this invention attached to a
conventional drafting machine, with the latter shown
fragmentarily;

FIG. 4 is a top plan view of a double end, inverted
drafting instrument of this invention, similarly attached
toa draftmg machine;

FIG. 5 is a top plan view of a double end, mverted
V-shaped drafting instrument of this invention similarly
attached to a drafting machine;

FIG. 5A is an isometric view of a cube having an
ellipse inscribed in each of the visible faces, which is
particularly adapted to be drawn by the drafting instru-
ments of this invention;

FIG. 6 is a top plan view of a single end, V-shaped draft-
ing instrument of this invention, with its base attached
to-a drafting machine;

FIG. 7 is a top plan view of the drafting instrument
of FIG. 6, with one side attached to the drafting machine;

FIG. 8 is an oblique isometric drawing of a cube hav-
ing an ellipse inscribed-in each visible face, with construc-
tion lines indicating the manner in which the ellipses
are drawn through use of the drafting instruments of this
invention;

FIG. 9 is a top plan view of the drafting instrument
of FIG. 4 removably attached to another conventional
type of drafting machine, with the drawing board shown
fragrnentanly for clarity of illustration;

FIG. 10 is an isometric view of the drafting mstrument
of this invention and a portion of the drafting machine
of FIG. 9;

FIG. 11 is a top plan view, on an enlarged scale, of
the drafting instrument of this invention of FIG. 9;
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FIG. 12 is an exploded, bottom view of the drafting
“instrument of FIG, 11;

FIG. 13 is a side elevation of the drafting instrument
of FIG. 11; o

FIG. 14 is a side elevation of the drafting instrument
as shown in FIG. 12; .

FIG. 15 is a partially exploded isometric view of a
-molded drafting instrument of this invention, particularly
-adapted for use in making heating and ventilating draw-
ings or diagrams;

FIG. 16 is a further exploded, isometric view of a
laminated drafting instrument, otherwise similar to that
of FIG. 15;

FIG. 17 is a top plan view of the drafting instrument
of FIG. 3 modified for attachment to a drafting machine
having a vertical scale blade;

FIG. 18 is a.top plan view of the drafting instrument
of FIG. 4, modified for attachment to the drafting machine
of FIG. 17;

FIG. 19 is a top plan view of the drafting instrument
of FIG. 5, modified for attachment to the drafting machine
of FIG, 17; -

FIG. 20 is a top plan view of the drafting instrument
of FIGS. 6 and 7, modified for attachment to the drafting
machine of FIG. 17;

FIG. 21 is a top plan view of the drafting instrument
and machine of FIG. 20, shifted to a different position;

FIG. 22 is a fragmentary, top plan view of the drafting
instrument of FIG. 15 and an ellipse template placed
against one of the hypotenuse edges;

FIG. 23 is a fragmentary, top plan view, showing an
ellipse template placed against the opposite hypotenuse
edge shown in FIG. 22;

FIG. 24 is a fragmentary, top plan view of the drafting
instrument of FIG. 15 and a special ellipse template whose
base is placed against a straight edge thereof;

FIG. 25 is similar to FIG. 24, but showing the special
ellipse template reversed in position and overlying the
opposite hypotenuse edge; .

FIG. 26 is a fragmentary, top plan view of the drafting
instrument of FIG. 15 and. an ellipse template placed
against the underside of a straight edge thereof;

FIG. 27 is a top plan view. of the drafting instrument
of FIG. 15 and an ellipse template placed on the upper
straight edge thereof;

FIG. 28 is a top plan view of the special ellipse template
of FIGS. 24 and 25;

FIG. 29 is a top plan view of a drafting instrument
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is perpendicular to the base, and a hypotenuse edge 3 '
which extends at 30° to the base. This triangle is pro-
vided with a cutout or aperture 4 whose edges are parallel |
to the adjacent outer edges of the triangle and are there- .
fore useless for drawing. any line, except a line parallel: :
to one of the outer edges, the outer edges, of course, be-:
ing more convenient for drawing a line. As will be evi-
dent, the edge 2 of the prior art triangle shown in FIG. 1
may be used to draw a vertical line, while the hypotenuse.
edge 3,:in the position shown, may be used to draw one
of the inclined axes of an isometric cube, extending from
the lower left to the upper right.. When the triangle of:
FIG. 1 is turned over, from right to left; the hypotenuse. :
edge 3 may be used to draw the opposite inclined edge of:
the axis of an isometric cube or lines parallel thereto.
However, for reasons pointed out above, the conventional
30-60 triangle is otherwise essentially useless for -any
other purpose in making isometric drawings.

A drafting instrument constructed in accordance with :
this invention is illustrated in FIG. 2, in association with .
a T square 1, and comprises a triangle having 2 base edge
which is placed against the T square; as shown, as well as
a vertical edge 5 and a hypotenuse edge 6, the exterior of
this' triangle thus being similar to the exterior of the
However, ‘the
cutout or aperture 7 has edges which form an equilateral
triangle, with one of the edges being perpendicular to the
hypotenuse edge 6, as indicated by the construction line -
shown, which is disposed at 90° to the hypotenuse edge.:
The triangle of FIG. 2 is particularly useful in drawing
the isometric cube of FIG. 5A, as will be explained here-

- -inafter, as well as-the axes of ellipses representing circles
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similar to that of FIG. 4, modified for attachment to the -

drafting machine having an angular adjustment and also
having an integral vertical scale and hypotenuse scales; -

FIG. 30 is a top plan view of the drafting instrument
of FIG. 3, modified in a manner-similar to that shown
in FIG. 29; .

FIG. 31 is a top.plan view of a -drafting instrument
similar to that of FIG. 6 and provided with vertical and
hypotenuse scales, as well as for attachment to the drafting
machine of FIG. 29; . i

FIG. 32 is a top plan view of a drafting instrument
similar to that of FIG. 5 but modified to have various
scales and for machine aftachment, as well as having the
cutouts or apertures similar to the cutout of FIG. 31, the
instrument being shown in a position particularly adapted
to produce an isometric cube, as in FIG. 5A, or drawings
requiring the same type of lines;

FIG. 33 is a top plan view of the drafting instrument
of FIG. 32, shown in a position particularly adapted to
produce an oblique isometric cube, as in FIG. 8, or draw-
ings requiring the same type of lines; and

FIG. 34 is an isometric drawing of a hypothetical ob-
ject, illustrating the type of lines and configurations which
can be drawn with a drafting instrument of this invention.

Referring to the drawings, FIG. 1 shows the prior. art
conventional 30-60 triangle Lhaving a base placed against
a T square -1 and provided with a shorter edge 2, which

50

55

60

65

70

75

inscribed in a face of the cube. o

Another drafting instrument of this invention, shown
in FIG. 3, comprises a flat, planar member having a base
edge 9 and a pair of oppositely disposed hypotenuse edges:
6', each of which extends at 30° to the base edge 9, but
-converge to form an obtuse point, as shown, at their inter-
section. The drafting instrument of FIG. 3 is conven-.
iently attached to a bracket 8 of a parallel arm drafting
machine, so that it may be moved to any.desired number
of parallel positions on the drafting board, thereby elimi-
nating the T square 1 of FIG. 2. The drafting instru-
ment of FIG. 3 is also provided with a pair of cutouts
or apertures 7, the inner edges of each of which form an
equilateral triangle with one of the edges of the equilateral
triangle being perpendicular to the adjacent hypotenuse
edge 6’.. This drafting instrument is also adapted to be
utilized in making an isometric drawing, such as the iso--
metric cube shown in FIG. 5A, as will be explained here-
inafter. .

The drafting instrument of FIG. 4 is also attached to
a bracket 8 of a flexible arm drafting machine, with its
base edge 9 in horizontal position and side edges 5" ver-
tical.  .Small holes 10 are placed in line with the. inside
edges of the equilateral triangles of the cutouts or aper-
tures 7, one edge of each of which is perpendicular to an
adjacent hypotenuse edge 11.  As before, each hypot-
enuse edge 11 extends at 30° to the base edge 9, but the ;
hypotenuse edges 11 converge toward each other and form
a V-shaped valley therebetween, as shown.

The drafting instrument of FIG. 5 is also attached to a
bracket 8 of a parallel arm drafting machine, but with
the base edge 9 vertical and the hypotenuse edges 11’
opposite base edge 9 and converging together at-an acute
angle.- It will be noted that hypotenuse edges 11’' of
FIG. 5 are parallel to the hypotenuse edges 11 of FIG. 4,
‘but since the base edge 9 of the former is perpendicular
to the base edge 9 of the latter, the included angle be-
tween the hypotenuse edges 11’ of FIG. 5 is 60°, rather -
than 120°, as in FIG. 4, between edges 11.:

Each of the drafting instruments of FIGS. 2-5 is par-
ticularly adapted to be utilized in drawing the isometric.
cube of FIG. 5A, including the major and minor- axes.
of ellipses 13 inscribed in the faces of the cube, as
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well as the lines at the opposite upper corner 14
of the cube and lower remote corner 15 of the. cube.
Thus, the hypotenuse edge 6 of the triangle of FIG. 2
may be utilized in drawing the lower edge of the corner
15, as well as lines parallel thereto, while the triangle of
FIG. 2 may be turned over and the hypotenuse edge 6
utilized to draw the right edge of the corner 14 and lines
parallel thereto. Also, the vertical edge 5 may be utilized
in drawing the upper edge of the corner 15 and other
lines parallel thereto. The edge of aperture 7, perpen-
dicular to hypotenuse edge 6, is utilized in drawing the
major axis of ellipse 13 opposite corner 15, and when the
triangle of FIG. 2 is reversed, the minor axis of the ellipse
adjacent corner 15. The left edge of the aperture 7 of
FIG. 2 is also utilized in drawing the minor axis of the
ellipse 13 opposite corner 15 and the major axis of the
ellipse adjacent corner 15. Of course, the edge 5 of FIG.
5 may be utilized in drawing the minor axis of the ellipse
adjacent corner 14 and the T square is used in drawing
the major axis of this ellipse. The drafting instruments
of FIGS. 3, 4 and 5 are utilized similarly in drawing the
edges of the cube of FIG. 5A, as well as the major and
minor axes of the inscribed ellipses, it being noted that
neither of these instruments need be turned over and
therefore they may be attached to a drafting machine.
Thus, the left hand hypotenuse edge 6’ of FIG. 3, the right
hand hypotenuse edge 11 of FIG. 4 and the upper hy-
potenuse edge 11’ of FIG. 5 may be used to draw the
same lines of the isometric cube of FIG. 5A as the hy-
potenuse edge 6 of the triangle of FIG. 2, when in the
position shown. Similarly, the cutouts 7 adjacent to the
above hypotenuse edges of FIGS. 3-5 may be utilized to
draw the same lines as the cutout 7 of FIG. 2. Similarly,
the right hypotenuse edge 6’ of FIG. 3, the left hypotenuse
edge 11 of FIG. 4 and the lower hypotenuse edge 11’ of
FIG. 5 may be utilized to draw the same line as the hy-
potenuse edge 6 of FIG. 2, when the triangle thereof is
turned over. Also, the cutout 7 of FIGS. 3-5 adjacent
the above hypotenuse edges may be utilized to draw the
same major and minor ellipse axes as the cutout 7 of FIG.
2, when turned over. The holes 10 in the drafting in-
struments of FIGS. 4 and 5 are, as indicated above, in line
with the angular edges of the cutout 7 and are utilized in
locating extension points in drawing a longer line of an
ellipse axis.

The drafting instruments illustrated in FIGS. 6 and 7
are identical, except the base edge 9 is vertical in FIG. 6
and horizontal in FIG. 7, each being attached to a bracket
8 of the drafting machine. This drafting instrument is
provided with a pair of hypotenuse edges 16, which con-
verge together at an included angle of 60° opposite the
base 9, and a cutout 17 which is an isoceles triangle having
two. edges perpendicular, or at 90° to the opposite hy-
potenuse edge 16. The drafting instrument of FIG. 6
is particularly adapted to be utilized in drawing the iso-
metric cube and laying out the axes of the ellipse 13
of FIG. 5A, it being noted that the upper and lower hy-
potenuse edges 16 of FIG. 6 are respectively parallel to
the lower and upper hypotenuse edges 11’ of FIG. 5, while
the oblique edges of the cutout 17 are respectively parallel
to the edges of the cutouts 7 which are perpendicular to
the respective hypotenuse edges 11, Thus, the instrument
of FIG. 6 may be used in the same manner as the instru-
ment of FIG. 5.

When the instrument of FIG. 6 is turned 90° and
attached to a drafting machine, as in FIG. 7, it is par-
ticularly adapted to draw the major and minor axes of the
inscribed ellipses 13, as well as the edges of the oblique
isometric cube of FIG. 8. Of course, the major axis 18
of the left hand ellipse 13 is a vertical line, while the minor
axis thereof is a horizontal line. However, the major
axis 19 of the upper ellipse is drawn by the right oblique
edge of .cutout 17, and the minor axis 20 is drawn by
the left hypotenuse edge 16. Similarly, the major axis of
the ellipse adjacent corner 15 is drawn by the left oblique
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edge of the cutout 17, and the minor axis by the right
hypotenuse edge 16 of FIG. 7. The drafting instrument
of FIG. 7, when attached to a parallel position drafting
machine, is particularlly useful in making scalable ex-
ploded view drawings and laying out long scalable profiles
of streets or highways and, at the same time, illustrating
bridges, culverts, roads or streets, street intersections, over-
passes, buildings, trees, street lights, stop signs and the like,
all to scale and in three dimensions.

As shown in FIGS. 9 to 14, the drafting instrument of
FIG. 4 may be modified for attachment or adjustable at-
tachment to a so-called universal or parallel arm drafting
machine, which is attached by a bracket 21 to a drawing
board, with the drafting instrument of FIG. 4 also being
attached to an angular bracket having a vertical scale
blade 22 and a horizontal scale blade 22’, through a dou-
ble: edge, straight edge 23 formed integrally with or
laminated to the drafting instrument, for purposes de-
scribed later. A knob or handle 24 attached to straight
edge 23 is utilized for lifting or maneuvering the drafting
instrument into position, as to a plurality of parallel
positions, permitted by the two sets 25 of parallel arms
of the drafting machine, which extend between the mount-
ing bracket 21 and the attachment bracket 8. A series of
slots or indentations 26 beneath the straight edge 23 may be
utilized for a purpose described below, while the drafting
instrument straight edge 23 may be attached to the scale
blade 22’ by a series of screws 27. In addition, the angular
scale blades may be mounted on a separate bracket 28
which cooperates with a knob or lock nut 29, as in FIG.
10, for adjustment of the position of the drafting instru-
ment. The upper edge 30 of the straight edge provides
a ledge, against which additional instruments, such as
templates for drawing ellipses, may ‘be placed, while the
lower edge 31 of the straight edge is offset from the lower
edge 32 of the drafting instrument, so that other drafting
devices may be placed against edge 31 but will not slip
under the drafting instrument, when in use.

The slots or indentations 26, referred to above, on the
underside of the drafting instrument, are adapted to receive
magnets or magnetic tape 34, for holding the drafting
instrument against drafting paper placed on a metal
covered surface of the drawing board, to prevent ac-
cidental dislodgement during use.

The drafting instrument of FIGS. 15 and 16 includes
standard metal chucks 35 attached thereto by screws 36
extending through holes 38 in straight edge 23 and holes
39 in the drafting instrument, for engagement with thread-
ed bushings or nuts 37. In FIG. 16, the slots 26, into
which the magnets or magnetic tape 34 is inserted, are:
shown more clearly. The principal difference between
the drafting instrument illustrated in FIGS. 9-14 and that
illustrated in FIGS. 15 and 16 is that the former may be
molded or formed from a single piece, while the parts
of the latter are held together by the screws 36. Of
course, any suifable type of material, such as plastic or
metal, may be utilized in making the drafting instruments
of this invention which may be cast, molded, machined or
formed in any other suitable manner.

The drafting instruments of FIGS. 3, 5, 6 and 7 may
also be modified in a similar manner. Thus, in FIG. 17,
a drafting instrument similar to that of FIG. 3 is provided
with a straight edge 23, a guide knob 24 and chucks 35, for
removable attachment at either end to a bracket 40 of a
parallel arm drafting machine having an adjustable head
41. A normally vertical scale blade 43 is removably at-
tached to an upwardly extending leg of bracket 40. In
FIG. 18, a drafting instrument similar to that of FIG. 4 is
provided with a straight edge 23, a guide knob 24 and
chucks 35, for removable attachment at either end to
one leg of bracket 40, with normally vertical scale blade
43 removably attached to the other leg. In FIG. 19, a
drafting instrument similar to that of FIG. 5 is again
provided with a straight edge 23, a guide knob 24 and
chucks 35, for mounting on a bracket 40 attached to an
adjustable head 41. In this instance, the drafting instru-
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ment is mounted by a chuck 35 in the leg of bracket 40
opposite from that on which the drafting instruments of
FIGS. 17 and 18 are mounted, with the scale blade 43 be-
ing transferred to the other leg, i.e. to a horizontal position.
In FIG. 20, a drafting instrument similar to that of FIG.
6 is provided with a straight edge 23, a knob 24 and
chucks 35, for attachment to either of the legs of bracket

40, with scale blade 43 being mounted on the other leg..

In FIG. 20, a straight edge 44 is also shown as being
placed against one of the hypotenuse edges, for drawing
a longer line than the size of the particular instrument
shown will accommodate. In FIG. 21, a drafting instru-
ment similar to that of FIG. 6 but modified as in FIG. 20,
1s mounted in a position corresponding to that of FIG. 7,
ie. on the opposite leg of bracket 40 from FIG. 20, and
with the scale blade 43 in a vertical position.

As will be evident, the drafting instruments of FIGS.
9-14, FIGS. 15 and 16 and FIGS. 17, 18, 19 and 20 are
particularly adapted to be utilized in drawing the iso-
metric cube of FIG. 5A, particularly in laying out the
major and minor axes of the ellipses inscribed in the
faces of the cube, while the drafting instrument of FIG.
21 is particularly adapted to be utilized in drawing oblique
isometric cubes, as shown in FIG. 8, together with the
major and minor axes of inscribed ellipses.

In FIGS. 22 and 23, an ellipse template 49 is placed
against one or the other of the hypotenuse edges 11 of a
drafting instrument as shown in FIGS. 15 and 16, al-
though preferably mounted on a drafting machine, as in
FIG. 18. The ellipse cutouts in the template 49 are in
line with or parallel to the edge of the cutout 7 which is
perpendicular to the hypotenuse edge 11, against which
the edge of the ellipse template 49 is placed. Thus, FIG.
22 illustrates the ellipse template 49 in position to draw
an ellipse corresponding to that adjacent corner 15 of the
isometric cube of FIG. 5A, while FIG. 23 illustrates the
ellipse template 49 in position to draw an ellipse corre-
sponding to that opposite corner 15." The ellipse adjacent
corner 14 of FIG. 5A may be drawn by an ellipse tem-
plate 55 of FIGS. 26 and 27, placed against either the
lower edge of straight edge 23, as in FIG. 26, or against
the upper edge of the straight edge, as in FIG. 27.

In FIGS. 24 and 25, the use of a special ellipse tem-
plate 50 of FIG. 28 is jllustrated. The ellipse template
50 is provided with an angular base 51, a lower edge 52
and an angular upper edge 53. By placing the lower
edge 52 against the upper edge of straight edge 23, in the
position of FIG. 24, or in the reverse position, as in FIG.
25, the ellipse template may be moved along the straight
edge, rather than along the hypotenuse edge of the drafi-
ing instrument.

In further accordance with this invention, the drafting
instruments thereof may be modified to provide scales,
so that dimensions may be read directly. Thus, the draft-
ing instrument of FIG. 29 is similar to the drafting instru-
ment of FIG. 4, having similar equilateral cutouts 7, but
having hypotenuse edges 59 provided with measuring

scales. This drafting instrument is provided with a base.

edge 60 and an extension 61, for attachment to a bracket
8 of a drafting machine having two sets of parallel arms
25 extending to a mounting bracket 21 attached to the
drawing board. The drafting instrument is reinforced
by an upstanding rib 62, which may also be utilized as a
straight edge for ellipse templates and the like, while an
integral scale blade 63 extends upwardly adjacent the
hypotenuse edge 59 closest to the base extension 61. Be-
tween extension 61 and the special head 28 of the draft-
ing machine, a friction gasket 65, as in FIG. 30, may be
placed to hold the drafting instrument in any adjusted
position, as for drawing oblique cubes and objects
theoretically contained in such cubes.: The drafting in-
strument of FIG. 30 is modified from that of FIG. 3 by
the addition of scales to the hypotenuse edges 66 and a
vertical scale blade 67. The modified instrument of FIG.
30 is, of course, adapted to be.attached to.a drafting ma-
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chine in the same manner as the instrument of FIG. 29.
As shown in FIG. 31, the drafting instrument of FIG. 6
may be modified to include hypotenuse edges 68 having -
scales, as well as a vertical base edge 69 having a scale
and an extension 61, again permitting attachment to a
drafting machine, in the same manner as in FIG. 29:
As in both FIGS. 30 and 31, reinforcing rib or ribs 62.
may be added.

As in FIGS. 32 and 33, the drafting instrument of.
FIG. 5 may be modified, so as to draw, respectively, an
isometric cube, as in FIG. 5A, or an oblique isometric
cube, as in FIG. 8, together with the major and minor
axes of inscribed ellipses, as before. Thus, in FIG; 32,
the hypotenuse edges 70 are provided with: scales, while
upper edge 71 and vertical edge 72 are also. provided
with scales. The lower edge 12 remains as  before,
while extension 61 at the lower left corner permits attach-
ment to a drafting machine, as before. The cutouts 17°
are similar to the cutout 17 of FIGS. 6 and 7, rather than
the cutouts 7 of FIG. 5, but have oblique edges inclined :
at the same angles. “As in FIG. 33, the extension 61’ may
be placed at a different angular position, so that the scale
edge 72 may be horizontal and the scale edge 71 may
be vertical, with the scale hypotenuse edges 70 diverging
downwardly, rather than laterally. )

FIG. 34 is an isometric drawing of a hypothetical ob-
ject, drawn through use of any drafting instrument of
this invention, and is particularly adapted to be copied
by a student in learning to use the drafting instruments of -
this invention in making isometric drawings. It will be -
noted - that a drafting instrument, as shown in FIG. 4,
was used in drawing FIG. 34 and that the angular posi-
tion of the instrument, at the outer end of the drafting
machine, was not changed once during the drawing of -
FIG. 34.

From the foregoing, it will be evident. that drafting
instruments constructed in accordance with this inven-~ .
tion fulfill to a marked degree the requirements and ob-
jects herein set forth, in particular the laying .out of
major and minor axes of ellipses, an important consid-
eration in making isometric drawings. Certain embodi-
ments of this invention are, of course, particularly useful
for particular purposes. Thus the instruments of FIGS.:
4, 9 and 18 are particularly useful in making heating,
ventilating or piping diagrams or engineering drawings .
of a structural steel construction or block diagrams to
scale, while the instruments of FIGS. 7, 21 and 33 are
more particularly adapted to be utilized in making oblique
isometric drawings. As will also be evident, the draft- .
ing instruments of this invention enable isometric draw-
ings which are geometrically correct and mathematically.
accurate in -a simple and easy manner, which also aids
the designer or engineer in making an accurate three di--
mensional drawing of an object which is merely visu-:
alized, without the necessity of making orthographic
drawings. This ability is also valuable in making draw-
ings for catalogs, instruction manuals, advertising, trans-
parent overlays, graphs for slides and projections, draw-
ings for all types of text books and teaching material, and -
for the solution and illustration of problems in the graphic
sciences. Particularly in the case of the double ended in-
struments, or those provided with two hypotenuse edges,
the drafting instruments of this invention are useful in
teaching the making of isometric drawings,. since each
edge of the inmstrument, both interior and exterior, is
used in making the same slope of line in all drawings.
The value of the instruments for the above purposes is
enhanced when the instrument is attached to.a parallel
arm drafting machine.

Although several different embodiments of this inven-~
tion have been illustrated and described, it will be under-
stood that other embodiments may exist and .that vari-
ous changes and variations may be made, without de-:
parting from the spirit and scope of this invention.
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What I claim is:

1. A drafting instrument for making isometric draw-
ings, including the principal axes of an isometric cube and
the major and minor axes of isometric ellipses represent-
ing circles inscribed in any face of said cube, comprising:

a planar, triangular member having angles of 30°, 60°
and 90° at the corners and a hypotenuse outside edge
opposite said 90° angle;

said member having a triangular aperture having equal
sides and equal interior angles, with one of said aper-
ture sides being perpendicular to said hypotenuse
edge;

whereby said member may be placed against a straight
edge or the like to enable the three axes of an iso-
metric cube and lines parallel to any of said axes to
be drawn and also to enable the major and minor
axes of an ellipse contained in any of the three faces
of said cube to be drawn with the outside edge in-
termediate in length engaging said straight edge and
said 30° angle pointed in one direction or in the op-
posite direction.

2. A drafting instrument for making isometric draw-
ings, including the principal axes of an isometric cube and
the major and minor axes of isometric ellipses represent-
ing circles inscribed in any face of said cube merely by
shifting said instrument to two or more parallel positions,
comprising:

a planar member having a base-edge and a pair of
intersecting outer edges, each disposed at an angle
of 30° to said base edge but extending in opposite
directions;

said member having a spaced pair of triangular aper-
tures, each adjacent one of said intersecting outer
edges and each having equal sides and equal interior
angles, with one side of each aperture being disposed
at 90° to the adjacent outer edge.

3. A drafting instrument, as defined in claim 2, wherein

the exterior angle between said intersecting edges is 240°.

4. A drafting instrument, as defined in claim 2, wherein
the exterior angle between said intersecting edges is 120°.

5. A drafting instrument, as defined in claim 2, wherein
the exterior angle between said intersecting edges is 60°.

6. A drafting instrument, as defined in claim 2, further
including:

an element movable to a plurality of parallel positions;
and

means for attaching said planar member to said ele-
ment.

7. A drafting instrument, as defined in claim 6, includ-
ing a handle for moving said member to different posi-
tions.

8. A drafting instrument for making isometric draw-
ings, including the principal axes of an isometric cube
and the major and minor axes of isometric ellipses rep-
resenting circles inscribed in any face of said cube merely
by shifting said instrument to two or more parallel posi-
tions, comprising:

a planar member having a base edge and a pair of

intersecting outer edges, each disposed at an angle of
30° to said base edge but extending in opposite di-
rections with an angle of 120° between said edges;
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said member having at least one triangular aperture
having equal sides and equal interior angles, with
one side of said aperture being disposed at 90° to
one intersecting outer edge and another side of said
aperture being disposed at 90° to the other inter-
secting outer edge.

9. A drafting instrument for making isometric draw-
ings, including the principal axes of an isometric cube and
the major and minor axes of isometric ellipses represent-
ing circles inscribed in any face of said cube merely by
shifting said instrument to two or more parallel posi-
tions, comprising:

a planar member having a base edge and a pair of in-

tersecting outer edges, each disposed at an angle of
60° to said base edge but extending in opposite di-
rections, and the angle between said intersecting
outer edges being 60°;

said member having an aperture, two sides of which

are perpendicular to the opposite intersecting edge.

10. A drafting instrument, as defined in claim 9, fur-
ther inclnding:

an element movable to a plurality of parallel positions;

and

means for attaching said planar member to said ele-

ment, with said base edge perpendicular to said par-
allel position.

11. A drafting instrument, as defined in claim 9, fur-
ther including:

an clement movable to a plurality of parallel posi-

tions; and

means for attaching said planar member to said ele-

ment, with said base edge parallel to said parallel
positions.

12. A drafting instrument, as defined in claim 9, where-
in said aperture is triangular and the third side of which
is parallel to said base edge.
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