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To all whom it may concern:

Be it known that I, ALEXANDER MACFAR-
LANE, of Austin, in the county of Travis and
State of Texas, have invented new and use-
ful Improvements in Educational Appliances,
of which the following is-a full, clear, and ex-
act description.

The invention relates to educational appli-
ances, and its object is to provide certain new
and useful improvements for.teaching mathe-
matical mechanics and physies, in such a man-
ner as to readily demonstrate and exhibit
those principles of mechanics and physies in-
volving directed guantities in space.

Theinvention consistsin the particular con-
struction and arrangement of parts, as here-
inafter fully described and pointed out in the
claim.

Reference is to be had to the accompany-
ing drawing forming a part of this specifica-
tion, in which the figure is a perspective view

- of the improvement arranged to demonstrate
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the cosine and sine of the sum of two angles
having different axes. .

Asillustrated in the drawing the connected
rods 1, 2, 8,4, 5 and 6 represent a spherical
triangle with 7 as the center of the sphere,
and 4, 5 and 6 the sides. The sides 5 and 6
are the two angles having different axes, and
the side 4 is their geometrical sum.

The rod 8 is at right angles to the rod 1 and
extendstothe junction of rods 5,2,and 6. The
rod 10 extends likewise at right angles from
the rod 2 to the intersection 11 of the rods 3,
4 and 6. Therod 12 is at right angles to the
rod 1 and terminates at the intersection 11.
The rods 8, 10 and 12 represent the sines of
their corresponding sides.

A rod 13 is arranged parallel to the rod 8
and joins the rod 2 at the intersection of the
rod 2 with therod 10, and represents the sine
ofdthe side 5 multiplied by the cosine of the
side 6.

A rod 14 extends from rod 3 to rod 2 and
parallel with rod 10, to represent the sine of
the side 6 multiplied by the cosine of the
side 5.

From the center 7 extend the rods 15, 16
and 17. The rod 15 has the direction of the
axis of the plane of 4, and is equal in length
to 12; it represents the axial sine of the side
4. The rod 16 has the direction of the axis
of the plane of 5, and is equal in length to
13; it represents the axial sine of the side 5
multiplied by the cosine of the side 6. The

rod 17 has the direction of the axis of the
plane of the side 6 and is equal in length to

"14; it represents the axial sine of the side 6

multiplied by the cosine of the side 5.

The rod 2 has an extension 18 beyond the
center, to represent the opposite of the axial
sine of the angle between 16 and 17 maulti-
plied by the sine of 5 and the sine of 6.

The rod 15 is equal in magnitude and di-
rection to the diagonal of the parallelopiped
formed by the rods 16, 17 and 18. This de-
monstrates that the axial sine of the side 4
is obtained by compounding the axial sine of
the side 5 multiplied by the cosine of 6, the
axial sine of the side 6 multiplied by the co-
sine of 5, and the opposite of the axial sine
of the angle between the axes of the planes
of 5 and 6 multiplied by the sine of 5 and
the sine of 6. The axial sine so obtained is
not only equal to 12, but it gives the axis of
the plane of 4. '

The several rods are differently c¢olored to
readily distinguish the same and the quanti-
ties they represent,

By arranging the several rods as described
the teacher is enabled to readily demonstrate
the proper relations of the parts represenfed
by the rods, thus greatly facilitating the study
of mechanics and physies.

It is understood that in order to demon-

- strate the various problems and propositions,

different models are necessary, composed,
however, of colored rods representing the in-
dividual quantities in space.

Having thus described my invention, what
Iclaim as new,and desire to secure by Letters
Patent, is—

A device for teaching mathematical me-
chanies and physics, consisting of therods 1,
2, 3,4, 5, and 6 secured together to form a
spherical triangle, the parallel rods 8 and 13
extending from rod 1 to rod 2, the rod 8 be-
ing secured to rod 2 at its junction with rod
5, the rod 12 extending from rod 1 to the
junections of the rods 38, 4 and 6, the parallel
rods 10 and 14 extending from the rod 2 op-
posite the rod 13 to the rod 3 and secured
thereto at its junciion with rods 4 and 6, and
the rods 15,16,17 and 18 extending from the
center 7 of the triangle, substantially as here-
in shown and described. _

ALEXANDER MACFARLANE.

Witnesses:

GEORGE PIERCE,
GEORGE KATCHUM,

6o

65

70 ‘

75

8o

85

po

95

I0C

105



