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To all whom it may concern :

Be it known that I, RTpLEY R. CALKINS, of
St. Joseph, in the county of Buchanan and
State of Missouri, have invented a new and
Improved Geometrical Puzzle ;. and I do here-
by declare that the following is a full, clear,
and exact description of the same, reference
being had to the accompanying drawing, form-
ing part of this specification, in which—

Figure 1 is a. plan view of the blocks ar-
ranged for the two squares upon the base and
altitude of a right-angle triangle, with the
square upon the hypotenuse constructed there-
from in dotted lines. Figs. 2 and 3 are dia-
grams illustrating the method of cutting two
square blocks of any relative size, so as to
torm the five blocks.

The object of my invention is to provide a
meclianical or material verification of the geo-
metrical problem ¢ that the square described
upon the hypoteuuse ot a right-angle triangle
is equal to the sum of the squares upon the
other two sides.”” To this end my invention
consistsin the combination of five blocks, three
of which are in the shape of similar right-an-
gle triangles, one in the shape of a trapezinm,
and the other in the shape of a trapezoid,
which blocks are adapted to be put together
to form a single square upon the hypotenuse
of a right-angle triangle, or to be transferred
and arranged in two squares upon the other
two sides, the same to be used in schools for
purposes of illustration, or 'to be used as a
puzzle for general amusement.

In the accompanying drawing, 12 3 45 rep-
resent the five blocks, which may be made of
wood, metal, ivory, rubber, or other snitable
material. Of these blocks, 1, 3, and 4 are simi-
lar right-angle triangles—that is to say, right-
angle triangles having allof theseanglesequal
and their sides parallel—while 2 is a trapezoid,
or a quadrilateral figure baving but two of its
sides parallel, and 5 a trapezium, or a quad-
rilateral figure having none of its sides paral-
lel. These blocks will vary in size and shape
for the different sizes and shapes of right-an-
gle triangles upon which they are to be ar-
ranged, but will always maintain their char-
acter as trapezium, trapezoid, and three simi-
lar right-angle triangles, and will be capable
of illustrating the proposition. Thus in Fig.

1 the two squares A and B represent the
squares coustructed upon the base and alti-
tude of a right-angle triangle, while the larger
square C (shown in dotted lines) represents
the square constructed upon the hypotenuse,
which is equal to the suw of the squares A
and B, as proven by the following : The blocks
1 and 5, being in common to both the detted
square C and the two smaller squares B A, re-
spectively, remain fixed. Triangle 4 is then
transferred to and coincides with the dotted
space 4, trapezoid 2 is transferred and egincides
with dotted space 2, and triangle 3 is trans-
ferred and coincides with the dotted space 3,
thus completing or fulfilling the square apon
the bhypotenuse from the irregular disinte- «
grated fragments of the squares constructed
upon the base and altitude of the same right- -
angle triangle, and thereby illastrating in a
concrete form, and verifying mechaniecally, the
trath of the proposition above referred to.

In cutting my blocks the same can readily
be accomplished in an accurate and rapid man-
ner without the use of patterns, and in a man-
ner also to produce variable sizes or shapes of
the three geometric forms. To do this, two
squares of any absolute or relative size are
taken and placed adjacent to each other, and
with one of their sides in alignment, so as to
form one hundred and eighty degrees, as
shown in Iig. 2. Upon their aligned sides x
Z', as a base, a point, y, is established, which
may be determined in two ways: first, by
measuring -from x the distance ot one side of
the small square, which will be = y, or by
measuring from a' the distance of the side of
the large square, which will be &’ g, either and
both of which always determine the point .
Now, if lines be drawn to the extreme upper-
most aud outermost angles 2 2/, these lines
will, when the squares are placed as above,

" always indicate the line of cut whieh will di-

vide the two squares into the five blocks capa-
ble of effecting the illustration before given.
The point y varies in its position on the
line # &' according to the relative size of the
squares. Thus the greater the difference in
size between the samne the more nearly will the
point ¥ approach w, as illustrated in Fig. 3,
and vice versa. The angle z y 2/ will be a

right angle, and the sides z y and 2/ y will be
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two of the sides of the square constructed
upon the hypotenuse.

By means of the blocks as constructed and
variably arranged, it will be seen that a teacher
may, in a concrete form, give an abstract dem-
onstration of the proposition referred to, while
he, at the same time, secures the ready atten-
tion and interest of the scholar, thereby reach-
. ing his understanding. ‘

- I am aware of the fact that it is not new to
divide a square into aliquot parts,so that they
may be capable of arrangement to form two
perfect squares, incidental to which is the idea
of illustrating the same proposition; but in
this case the parts are equal squares or tri-
angles, and present nothing more than a cal-
culation by commensuration, or a mere aggre-
gation of equal or similar parts, and goes no
further than the arithmetical truth that the
square of 10 is equal to the sums of the squares
of 6-and 8, respectively. My invention,-it will
be secn, demonstrates the proposition with the
smallest possible number of parts, which is

-

not a mere aggregation of similar and equnal
parts, but an arrangement of irregular parts
founded upon a fixed principle, which partakes
of the nature of a puzzle, and is correspond-
ingly interesting.

Incidental to my invention, as hereinbefore
described, it may be added that a great va-
riety of other geometric forms may be produced
besides those for which it was more particu-.

-larly invented.

Having thus described my invention, what
I claim as new is—

- The combination of the five blocks, consist-
ing, respectively, of a trapezium, trapezoid,
and three similar right-angle triangles, varia-
ble in their arrangement, as described, for the
purpose of mechanically verifying the geomet-
rical proposition, as set forth:

RIPLEY R. CALKINS.
Witnesses: ©
~ A.P. Gorr,

W. W. MCFARLAND.




