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To all, who 77, it nudity concern: 
Be it known that I, SAMUEL MCCLEARY, a 

citizen of the United States, of Watervliet 
Centre, in the county of Albany and State of 

5 New York, have invented certain new and use 
ful Improvements in Combination Numerical 
Instruction Puzzles; and I do hereby declare 
that the following is a full, clear, and exact de 
Scription of the invention, that will enable 

Io other's skilled in the art to which it appertains 
to make and use the same, reference being had 
to the accompanying drawings, and to the let 
ters of reference marked thereon, which form 
a part of this specification. 

I5 Similar lette's refer to similar parts in the 
several figures therein. 
My invention relates to combination numer 

ical instruction puzzles; and it consists in 
marking blocks of wood or other material 

2O with different numbers in such a manner that 
they may be grouped together in squares, and 
in Such a position that the numbers on the 
horizontal, perpendicular, and two diagonal 
rows of blocks in a square will, when added 

25 togethel, amount to the same sum, and so that 
the relative position of the respective blocks 
may be easily and quickly changed to produce 
different arrangements, and every possible ar 
rangement of the blocks giving the same nu 

3O merical results in the same square. 
The objects of my invention are, first, to 

easily and quickly change the relative po 
sition of numbered blocks when grouped in 
the form of a square to show many or all the 

35 combinations possible to produce a given nu 
merical result; second, to provide amusement 
and instruction to the old and young. 

Figure 1 represents in perspective sixteen 
cubical blocks numbered from one to sixteen, 

4o inclusive, on four of their six faces. Fig. 2 
represents in pel'Spective the same blocks 
reversed or turned over, so as to show the 
marked faces not shown in Fig. 1. Fig. 3 is 
a plan view of sixty-four blocks numbered, as 

45 shown, from one to sixty-four, inclusive. 
It will be seen from Fig. 1 that the sixteen 

blocks form a Square having four perpendicu 
lar, four horizontal, and two diagonal rows 
of blocks, having four blocks in each row, the 

50 horizontal and perpendicular rows being num 
bered 1 2 3 4. It is plain that the sum of the 

Will remain the same. 

numbers on the top faces of the blocks in each 
of Said ten rows is equal to 34. The blocks 
are separated from each other by a small space 
in Figs. 1 and 2 to show their shape and the 55 
numbers on their front faces; but in use they 
may be grouped closely together, in which po 
sition it is an easy matter to lift with the 
thumb and finger one whole row at a time and 
place it in another position. If row No. 1 is 6o 
thus moved over alongside of No. 4, we shall 
find the footings of the numbers on said ten 
rows remain the same as before-viz., 34. We 
may then move No. 2 over the other rows and 
place it alongside of No. 1 with the same re- 65 
sult as to the footing of the ten rows, and then 
No. 3 over alongside of No. 2, and the footings 

The horizontal may be 
transferred relatively to each other in precisely 
the same way as the perpendicular rows. It 7o 
is obvious, therefore, that there are sixteen dif 
ferent arrangements of the blocks, in each of 
which the footings of the numbers on the up 
per faces of said ten rows will equal 34. The 
blocks are also numbered from 1 to 16, inclusive, 75 
on three other faces, and in such a manner that 
the sum of the number's On the four faces of 
each blockwill equal said sum of 34. We will 
now suppose the blocks in Fig. 1 to be turned 
over upon their rear faces, so that the front 8o 
will become the top faces. We shall then have 
a seventeenth arrangement of the blocks with 
the same footings as before, and by transpos 
ing the horizontal and perpendicular rows, as 
above described, can secure fifteen more. We 85 
will now give the blocks another turn, so that 
the bottom faces in Fig. 1 will become the 
top faces. The blocks will then be in the po 
sition shown in Fig. 2, in which the ten rows 
foot up as before, and by transposing the rows, go 
as described, we secure sixteen more arrange 
ments of the blocks with Same footings. 

It should be remarked that the different 
faces of the blocks have interesting and pecul 
liar phases, which stimulate investigation and 95 
afford amusement. For example, in Fig. 2 
it will be seen that every square of four blocks 
foots up just 34. By giving the blocks another 
turn we bring the fourth face of each block on 
top, exposing the numbers shown on the front IOO 
faces of the blocks in Fig. 2, and by transpoS 
ing the rows, as described, secure sixteen 
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more different arrangements of the blocks with given; but the number of the eighth or last 
same results as to footings. 
I prefer to make the blocks in the form of 

small cubes, as they may be much more easily 
manipulated in this form; but they may be of 
any desired form, shape, or material. It will 
be readily seen that with sixteen such cubical 
blocks numbered on four faces of each block, 
as shown, any person can easily and quickly 
produce any or all of the sixty-four different 
combinations or arrangements described after 
the blocks have been arranged to form any 
one of the sixty-four combinations, whereas 
with blocks numbered only on one side or face, 
as they have been heretofore constructed, it 
would be possible to obtain only sixteen dif 
ferent combinations without long study and 
experiment to obtain the other forty-eight com 
binations. Any number of blocks obtained 
by multiplying sixteen by four raised to n, 
power may be arranged in the same manner, 
so that the perpendicular, horizontal, and two 
diagonal rows of the square will foot up the 
same sum. For example, if n equal 1, we shall 
have 4X16-64 blocks, as shown in Fig. 3. It 
will be found upon inspection that the num 
bers on all the horizontal, perpendicular, and 
diagonal rows containing eight blocks foot up 
two hundred and sixty, and that the blocks 
are in the form of a checker-board, which al 
ways has sixty-four squares. To further carry 
out the resemblance the alternating blocks may 
be of a different color. The white blocks are 
marked W and the black blocks B. 
To assist in arranging the blocks in the form 

of a checker-board, and so that the eighthori 
Zontal, eight perpendicular, and two diagonal 
rows of blocks will foot up two hundred and 
sixty, Ihave placedon one of the perpendicular 
and on one of the horizontal margins of each 
block a row of six numbers, by means of which 
the blocks can be easily and certainly, without 
the necessity of experiment, placed in the 
above-described position in sixty-three differ 
ent ways, and the sixty-fourth will give the 
same result, except that the blocks will not 
come in the form of a checker-board as to color 
of the blocks, the object of this exception be 
ing to incite the young to mental exercise in 
finding out this combination. 
The method of arranging the blocks is as foll 

lows: Take any one of the blocks for the lower 
left-hand corner of the large square-for exam 
ple, block No. 1 in Fig. 3-then fill out the first 
horizontal row with the blocks whose numbers 
appear on the horizontal margin of the block 
selected, (in this case block No. 1,) and in the 
order therein given. Only six numbers are 

block can be found in every instance by sub- 6O 
tracting the sum of the numbers on the seven 
blocks already placed from 260, the total of 
each row. The perpendicular row is formed 
in the same manner, using the perpendicular 
row of numbers on the corner block. Then, 65 
to complete the second perpendicular row, 
find the sum of the numbers on the initial 
corner block (No. 1) and the adjoining block 
on each side. Subtract this sum from 130, 
(one-half of the sum of each full row,) and 7o 
the remainder is the number of the block re 
quired to complete the lower left-hand square 
of four blocks. It will be seen that the large 
Square is made up of sixteen Small Squares of 
four blocks each, and the fourth block of any 
small square may be found by subtracting the 
sum of the numbers on three of the blocks from 
the number 130, by which rule it is easy to fill 
out the successive rows with the blocks prop 
erly arranged. As any block may be placed 
in the lower left-hand corner, it is evident that 
we may in this way obtain as many different 
arrangements as there are blocks-viz., sixty 
four. s 

In addition to the numbers shown, there 
may be letters or other marks upon any or all 
of the blocks to call attention to particular fea 
tures, or further assist in grouping the blocks, 
as described. p 
What I claim as new, and desire to secure by 9o 

Letters Patent, is 
1. Sixteen or more blocks numbered on four 

sides in numerical order from one upward by 
marking such a number not greater than the 
number of blocks on each of the four sides of 95 
each block, that the same number shall not 
appear more than once on each block, and that 
the sum of the numbers on the four sides of 
each block shall be the same, substantially as 
described, and for the purposes set forth. 

2. Sixteen or more blocks numbered by 
marking with figures in numerical order from 
one upward on one or more block-faces, and 
having additional figures or symbols on one or 
more of said blocks to indicate the relative 
position to be occupied by the blocks in a square 
in which the numerical value of different rows 
of blocks shall be the same, substantially as 
described, and for the purposes set forth. 
Intestimony whereof Ihave hereunto set my IIo 

hand this 5th day of March, 1883. 
SAMUEL McCLEARY. 
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Witnesses: 
C. D. KELLUM, 
GEO. A. MOSHER. 


