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UNITED STATES

JOSE JOAQUIN

TERRAZAS, OF

PaTeENT OFFICE.

MEXICO, MEXICO.

DEVICE FOR TEACHING ARITHMETIC.

SPLECIFICATION forming pa,rt of Letters Patent No. 704,979, dated July 15, 1902.

Application filed June 3,1901, Herial No.62,072,

To all whom it mai conceriv:

Be it known that I, JOSE JOAQUIN TERRA-

ZAS, a citizen of the Republic of Mexico, and
a resident of the city of Mexico, Mexico, have
invented a new and Improved Device for
Teaching Arithmetie, of which the following
is a full, clear, and exact deseription.

My invention relates to means for teaching
arithmetic, and has for its objeet to provide
a simple device by the ald of which the op-
erations of adding and subtracting may be
readily performedin a mechanical way, there-
by leSbenmw mental labor and the chances of
errors. The improved educational appliance
also enables me to give pupils a concrete and
readily-intelligible representation of therela-
tive values of various numbers, and particu-
larly of round numbers, sueh as ten or one
hundred.

To this end my invention consists of cer-
tain tables and adjunects, as will be fully de-
seribed hereinafter and particularly pointed
out in the appended claims.

Reterence is to be had to the accompanying
drawings, forming a part of this specification,
in which similar characters of referenceindi-
cate corresponding parts in all the figures.

Figures 1, 2, 4, §, 9, 10, and 15 are plans of
various tables embodying my invention. Fig.
3 1llustrates the movements to be performed
in adding the several digits when using the
tables shown in Figs. 1, 2, and 4. * Kig. 5 1sa
plan of an auxiliary table for quick addition
or subtraction. IYigs. 6 and 7 are illustra-

tions of certain examples hereinafter referred
to. Fig. 11 is a table for adding or subtract-

ing with a continuous movement for each of
thesetwo operations, as will be fully set forth.
Figs. 12, 18, and 14 show the representations

of e 107 and 100" according to my inven-
tion. Tig. 16 illustrates the movements to
be performed in adding the several digits
when using the table Shown in Fig., 15; and
Fig. 17 illustrates the movements to be per-
formed in adding the digits *“6,” ‘7,7 ¢“§,”
and ‘9’ when using the tablesshownin IFigs.
8 and 9.

The table shown in Fig. 1 comprises three
sections almost identical with one another. 1
shall therefore first describe one section only
and then point cut the relative arrangement
of the sections. Kach of the sections a b ¢

' geries with the eonstant difference six.

(No model.)

consists of a series of squares disposed In
columns and rows and each bearing a nu-
meral. Inthe exampleshown each section has
five columns, and the squares are numbered
consecutively from ‘0”7 to *“4” in one row,
(near the top,) from “5” to **9” in the next
row below, and so on. Owing to this arrange-
ment, the first eolumn will contain all num-
bers terminating in *“0” and **5,” the second
column all numbers terminating in ‘1" and
““6,” and so on. The squares are distin-
onished by colors, and preferably four colors
are employed, and all squares which are upon
the same diagonal from the upper left-hand
portion to the lower right-hand portion are
of the same color, the arrangement being, for
instance, as follows: In the left-hand section
¢ the squares *¢0,” €20,” 40,7 “60,” *“80,”
““100” and those on the same diagonalsthere-
-‘Vitll, H:S 4 6113 Eih“#,?? EﬁlS 37 €L 94: 77 iE 26 1 L nc H
&e., are yellow, the squares “1,” “‘7,” “1“,"
€©19,7 €15, ¢¢21,7 «“27,” &ce., are green, the
squares ccQ!n r.ch.u c:14’n “].U,” ::22&5: &JC.,
are white, the squares *3,”7 ¢ 9,7 ¢¢5,711,”
“17,” &e., are red, and the squares ¢‘4,”
““10,” &e., are yellow. It will be seen that
sequence of colors i1s the same in each of
the columns and that in each column three
squares intervene between squares of the
same color. In the first column, therefore,
all even tens will be of the same color (yellow)
and all odd tens of another color, (white.)
The lines separating the columns are pref-
erably distinguished in groups of three—for
instance, one line will be a thin black line,
the nexta red line, and the third a heavy black
line.

The sections b ¢ are exact repetitions of the
section ¢ so far as the arrangement of the
numbers within each section is concerned.
The section b is, however, as it were, raised
by one row relatively to the section ¢, and the
section ¢ is similarly raised by one row rela-
tively to the section b—that is to say, the
same row which in section ¢ begins with “¢0”
will in section O begin with *

tion cwith ¢“10.” Owing tothisarrangement,

numbers will read consecutivelyin each row
from left to right throughout the three sec-
tions; also, the numbers of each diagonal row
(of the same color) will form an arithmetical

The

“and In sec-
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diagonals of the samo colors are continued |

through the three sections, the result being
that while in the sections « and ¢ the same
numbers will be on squares of the same color
in the central section 0 squares bearing the
same numbers as certain squares of the other
sections will be of a different color. Thus
““40” will be on a yellow square in sections
and ¢, but on a white square on section b.
Any number in the section b will be on a

square of thesamecoloras saidnumberminus

ten in the section ¢ or as said number plus
ten in the section ¢. Thus ““70” in the sec-
tion @, “*30” in the section b, and ¢ 90” in sec-
tion ¢ are on squares of the same color—rviz.,
white. To complete the first section, I pre-
fer to add at the top a row with the numbers
‘“5,6,7,8, 9,7 as shown. |

It will be observed that,within each section,
the position of each digit-square relatively to
the zero-squareis different. This will be un-
derstood best by reference to Fig. 3, in which
the position of each digit-square relatively to
the zero-square has been illustrated. These
diagrams may be used to facilitate the mem-

~orizing of the movements to be performed in

35

4.Q

45

adding or subtracting, but are not absolutely
necessary, as the table itself will indicate the
proper movement. Thus to add one move
one space to the right; for two, two spacesto
the right; for three, two spaces to the left and
one space downward, &e. The groups of
squares shown in Iig. 8 may be cut out in
metal or other suitable material, and by su-
perimposing them on the table the operations
will be taught readily.

An example will explain the manipulation
of the table. Suppose we have to find the sum
T4+ 5-F9+3-F6." (SeeIig.7.) Starting
tfrom the white zero-square of the central sec-
tion O the pupil with a penecil or with the
finger passes first to the square marked ¢“77
in sald central section, then moves down one
square to add five, finding the result twelve:
then moves down two spaces and one to the
left, finding twenty-one; then down one space
and two to the left, finding twenty-four, and
finally down one space and one space to the

- right, finding the final result thirty. In prac-

50

60

tice of coursethe pupil will soon learn to make
a movement at a single stroke instead of di-
viding it into its components. When sub-
tracting, the movements are performed in
the opposite direction, and, if desired, num-
bers above ten may be added or subtracted,
as will be seen from the following example,
(see Fig. 6:) “74+7—9411.” The adding of
seven will be obvious from the foregoing ex-
planation. Nine is then subtracted by mov-
1ng one space to the right and two spaces up,
finding five. Then to add eleven, the pupil
ascervalns the relative position of 117 to
““0” In any one of the sections. He will find
that a movement of two spaces down and one
space to the right is required to pass from
0”7 to ““11.” Thesame movement, starting

[ —

from the square numbered ¢ 5,” will yield the |

{ sechion,

704,979

final resulf, sixteen. I'ig. 6 will also illustrate
theexample “‘7+7-42—11.” Thesquare num-
bered ‘“147” is reached, as above explained,

then two is added by moving two spaces to

the right, reachingsixteen, and finally eleven
18 subtracted by moving one space to the left
and two spaces up, yielding the result, five.
It may happen that the movements carried
out In accordance with the rules explained
above would go beyond the limits of the ta-
ble. Thus the pupil might reach, say, the
square **28”7 (7--7--7-4-7) of section ¢, and if
he then had to add, say, two this would
carry him beyond the right-hand edge of
the table. In such a case the pupil will
pass to the square numbered 28" in the
section O, which square is in the row below
that in which the same number is located in
the section ¢. From this square in the sec-
tion O the operation will then be continued,
finding *“28-4+2=350.” If, on the other hand,
the pupil should reach the left-hand edge of
the table, say, having to add from the square
““16” of section ¢ the number ¢“3,” he will
pass to the square numbered ““16” in the
section 0, which is in the next row above,
and will find then *“16--3=19,” according to
the rules previously given. Should thelower
edge of the table be reached, as in adding
“112-F9,” the pupil will pass upward in the
same column to the uppermost square of the
same color, which will be found to bear a
number just one hundred less, or 12’ in
the particular case under consideration.
From this square the operation will be con-
tinued, yielding ““12+9=21." and each time
the pupil has to pass from the bottom of the
table to the top he will add or carry onehun-
dred, and as a remainder he may mark down
a horizontal dash for the first one hundred,
a vertical line crossing it for the second one
hundred, and so on, so that each cross will
mean two hundred to be carried. In the
particular case under consideration the total
will therefore be put down as one hundred
and twenty-one. It will be noticed that the
number of rows contained in the table is 8o
proportioned that for any square of the two
lowermost rows the uppermost square of the
same color in the same column will bear :
number just one hundred units smaller.
When passing from a square of one of the
side sections « or ¢ to that square of the con-
tral section 6 which bears the same number,
1t will be observed that the color of the last-
mentioned square is the same as that of the
square diagonally adjacent to the first-men-
tioned square in the direction of the central
An example will explain this. If
from ‘“627in section ¢ it is desired to pass to
the same number of section 0, the pupil
moves diagonally downward one space toward
the central section to the square ‘¢ 66,” which
18 yellow, and then passes to the left on the
same row to the next square of the same
color, which is numbered “62.” Similarly

to pass from *“G0” in seetion a to “60” in
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section & the pupil moves dia;gona,llj' upward | left, where the number ‘147 will be found.

one space toward the central section 6 to the !

square ‘‘ 66,” which is white, and then moves

to the right on the same row until the next

white square is reached, which is numbered
““60.” DBy so using the colors as a guide the
pupil would find the correct squares even if
no numbers were produced thereon.

Calculations may often be facilitated by
noting the difference in the colors of the
squares and by remembering that every
fourth square in a row or column is of the
same color. Thus to add a quadruple mul-
tiple to any number the pupil will have to go
to a square of the same color as the one he
starts from. ¥or instance, moving horizon-
tally from the yellow square ‘10" in section
b and adding ten plus four multiplied by four
(or, expressed in a different way, fourteen
times four) the pupil knows the result must
be found on a square of the same color—that
18, yellow. Similarly moving horizontally
from the green square ‘5’ in seection b and
adding five plus four multiplied by seven (or,
expressea in a different way, nine times
seven) the pupil knows the result will be
found ona green square. These movements,
of course, are possible only with a larger
number of sections than shown.

It will be observed that each single move-
ment in a lateral direction does not exceed
two spaces, and to facilitate the repeated ad-
dition or subtraction of the same number I
may make the horizontal lines which separate
the rows alternately black and red and the
vertical lines between the columns heavy
black, thin black, and red, so that a total
movement of eight spaces to the right per-
formed by moving over two places each of
four times, as in the example mentioned
above, will be performed readily.

Yhile the principle of my table is to so ar-
range the numbers that a different movement
will be required for the addition (or subtrac-
tion) of the several digits, such movements
may be resolved into the vertical and hori-
zontal components. If downward movements
and movements toward the right are consid-
ered positive and movements in the opposite
directions negative, the following table (to
be memorized) may be derived from Fig. 3:
For the digits 1 2 84 6 6 7 8 9 the verti-
cal movements are 0 0 1 1 111 2 2 and
the lateral movements are 1 2-2-1 0 1 2-2-1.
By means of this table all movements can be
resolved into a vertical and a horizontal com-

- ponent, and the algebraical sums of these

components being formed mentally will indi-
cate the position of the square on which the
result will be found. Thus if the numbers
one, three, four, and six are to be added
the sum of the vertical components will be

““0+41+1+4+1=3,” and the sum of the hori-

zontal components ““1--2~1-41=—1." The

result of ‘the addition will therefore be found

by going three spaces downward from the ini-

]

|

T'he mental addition of the components is
much easier than that of the numbers them-
selves, inasmuch as no component is greater
than two. Of course for numbers to be sub-
tracted the components will be given the con-
trary signs.

T'o assist in the mental addition just re-
ferred to, I may employ the auxiliary table
shown in Ifig. 5. This table comprises two
sections, one of which, at the left, is substan-
tially a reproduction of the first column of
the central section 0 of Fig. 1. The other
section at the right consists of a number of
squares equal in number and color to the cor-
responding squares of the companion section;

“but theinitial square or starting-square num-

bered ‘“0” is at the center-—that is, on the
samelinewiththesquarenumbered“50”inthe
left-hand section. From thisstarting-square
the others are numbered in succesion, both
upward and downward, ‘1, 2, 3, 4, 0, 1, 2,
3,4, and soon. Theleft-hand section serves
for adding the vertical components and the
right-hand section for adding the horizontal
components, as will be understood best by
reference to examples. If, for instance, it is
desired to add one, three, four, and six, as
before, we have the vertical components
00,7 ¢1,” ¢“1,” and ‘“1.” The pupil there-
fore starts at the top of theleft-hand section
in Jfig. 5 and moves his finger or a pencil
down three spaces, reaching the square num-
bered **15.” Thissquare issuitablymarked,
as by placing a disk or other object thereon.
Then starting from the cenfral or starting
square of the right-hand section of Fig. § the
lateral components are added, counting up-
ward for positive components and downward
for negative ones—that is, in the particular
case under consideration the movements will
be one space upward, two spaces downward,
another space down, and one space up, thus
reaching finally the space numbered ¢“1 ”
immediately below the starting-square, the
value of this number therefore being ¢“—1.”
The result is found by simply adding (alge-
braically) the two numbers found—viz., 157
and ‘¢ —1"—~thatis, *“14.” Should the right-
hand section be insufficient in extent, the
operations can be continued by returning to
the initial square and moving the result in
the left-hand section up or down two spaces,
according as the lower or upper end of the
right-hand section is reached. It will be ob-
vious that a movement to the upper end of
the right-hand section (corresponding to the
addition of ten wunits) is the equivalent of a
downward movement of two spaces in the
left-hand section. |

The foregoing will explain the use of the
tables shown in Kigs. 1 and § in connection
with the diagrams, I'ig. 3, and the examples
in Figs. 6 and 7.

The table represented in Ifig. 2 is substan-

tially the same as that shown in Fig, 1, but

tial or ‘“0” square and then one space to the | is somewhat simplified by the omission of the
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the top a row of blank sqguares.

2k

tens from the squares, so that nothing but |

the digits appear on the squares. At the
left-hand margin, however, three series of
columnsof numbers are produced, indicating,
respectively, the tens belonging in the same
row to the first, second, and third sections of
the table. Thusthelast numbers of the three
sections are to be read, respectively, as ¢¢109,”
““114,” and “119.” Asonlyonedigit appears
on each square, the table may be made of
small dimensions without detriment to clear-
ness,and thisisthe main objectof the arrange-
ment shown in Fig. 2, which in other 1espects
ig identical with that described above, so that
no further explanation will be required.

The table shown in Ifig. 4 is a further sim-
plification, the arrangement and coloring of
the squares being the same as before, but only
figures designating tens are produced in the
other squares of the table. The position and
color of the other squares will indicate their
value just as definitely as if every one of them
was degignated by a numeral. The figures
indicating tens occur every other row. This
table also 1s used in the same manner as the
one shown in Kig. 1.

In Fig. 8 I have shown a table which may
be used for the simultaneous addition of
three columns of figures. This table com-
prises four sections, the irst of which 1s sep-
arate from the othels and consists of four
columns (preferably spaced from each other,
so as to prevent confusion) each of fty
squares or spaces which are of four different
colors repeated at regular intervals, so that
every fourth square is of the same color.
These squares are numbered consecutively
from 17 to ““200,” running from the top of
the {irst column 130 the bottom then con-
tinuing at the top of the second colu mn, and

SO On. Pr'eferably an additional square num- |

bered ‘“07” is located at the top of the first
column. Thissection isintended for adding
hundreds. The other sections a' 0’ ¢ are
arranged similarly to the three sections of
the tables shown in Figs. 1, 2, and 4—that is,
section O’ has its rows raised the distance of
one row relatively to the section a', and the
same remarks hold as to sections ¢’ and 0'.
The squares are of four colors alternating in
regular succession, and each section has at
The next
row bears the numerals from “0” to ¢ 9;”
but in the following rows I prefer to indi-
cate the even numbers only, so that some
columns will bear no numbers, thereby guid-
ing the eye and preventing confusion. The

initial column of each section contains tens
To facilitate the quick |

from ‘“0” to *500.”
counting of spaces, I may separate groups
of three rows and of three columns by dis-
tinguishing-lines d, and these lines may be
black, red, and yellow in regular succes-
sion, so that lines ¢f the same color will in-
close a group of nine rows or nine columns.
The sections a’ ' ¢’ of this table may be used

704,979

with reference to the table, Fig. 1, and the
diagrams, Fig. 3, it being of course under-
stood that the movements are partly different
from those indicated in Fig. 3—thatl 1s, to
add one, two, three, four, or five units with

| the table shown in Fig. 8 the pupil will simn-

ply move as many spaces to the right, (through
the sections 0’ ¢'.) To add six, seven, eight,
or nine, the pupil will perform the move-
ments indicated by the diagrams, I'ig. 17—
thatis, for instance, one space down and four
to the left for adding six. The manipula-
tions are exactly analogous to those fully de-
scribed with reference to Fig. 1, and further
explanation istherefore deemed ununecessary.
The table may, however, be used in a differ-
ent wayv, as follows: To add units, start from
the zero of the sections ¢’ and move to the
right a distance corresponding to the number
to be added. As each coloris repeated after
four squares, it will not be necessary for the
pupil to count the squares. Thus if five 18
to be added the pupil will simply move his
finger or pencil to the right to the square one
space beyond the next square of the same
color. Kvery fourth and eighth square be-
ing of the same color, it will be easy to add
six, as four plus two, seven, as eight minus
one, nine, as eight plus one, &c¢., without
counting all the twenty-nine moves. Should
the limit of the table be reached, the pupil
will return to the analogous space of the sec-
tion ¢’ (in the same row) and will then drop
his finger or.pencil two rows, continuing his
operation from the square thus reached.
IFor instance, if the pupil is at **38” in sec-
tion ¢’ and has to add six, he will move back
to the square marked ““8” in the same row
of section «’ and will then move downward
two rows to the square indicating ‘* 88,” from
which he will move six spaces to the right,
reaching the result, forty-four. 'Tens are
added in the mmaJ column of section «'.
Should this operation carry the pupil beyond
the bottom of the table, as when four tens
(forty) are to be added to forty-seven tens,
(four hundred and seventy,) the pupil will
pass to the top of the column to the upper-
most square of the fourth color from the
square ‘¢ 470,” (which in this case would be
the nnnumbered top square,) will then move
down two squares, (to ‘“10,”) which will yield
the result; but it will be understood that
each time the pupil thus passesfrom the bot-
tom to the top of the tens-column he must
carry five hundred, which is done by moving
down five spaces in the hundreds- sectlon
The adding of hundreds is so simple that I
shall not pavbiculm‘ly explain it.

To add three columns at a time, the pupil
will use two pencils or a finger of left hand
and a finger of his right hand and will pro-
ceed as follows to add, say, three hundred
and twenty-seven, two hundred and forty-
five, and eight hundred and ninety-one: ASs
the words * three hundred” are pronounced

in the same manner as has been explained ! he moves down three spacesin the hundreds-
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column with his left hand, at “twenty” he { into the shape of a continuous ring.

moves hig right hand two Spaces down in the
initial eolumn of sectiona’,and at ““seven” he
moves his right hand seven spaces to the
right. Thus the left hand will be dropped
as many spaces as there are hundreds, the
right hand as many spaces as there are tens,
and the right hand will be moved to the right
as many spaces as there are units, of course
observing the rules above given as often as
the right-hand end or the bottom of the table
is reached. In the example above given the
pupil’sfingers at the end of the operation will
rest on the space “13” of the hundreds-col-
umnand onthespace ‘163”7 of sectiond’. By
carrying the ‘“1” into the hundreds-column
the result can be read as fourteen hundred
and sixty-three.

The table shown in Fig. 9 is identical with
that represented in Fig. 8 except that the
squares are simply light and dark, like those
of a chess-board, instead of being of a plu-
rality of colors running in diagonal lines, as
in Iig. 8. 'The groups of three columns are
in Ifig. 9 formed successively by a continuous
heavy vertical line, a heavy broken vertical
line, and a continuous thin vertical line.
The groups of three rows are formed by con-
tinuous heavy horizontal lines, heavy broken
horizontal lines, and horizontal lines marked
by dotsand plus signs. = Of course thesesigns
are arbitrary. This table is used in the same
manner as that shown in Fig. §, but lacks the
distinetive features (the very easy location
of squares) due to the use of different colors.

The table shown in Kig. 10 has a series of
squares arranged 1n chess-board fashion and
intersecting horizontal and vertical lines in-
closing between them spaces containing four
squares. '1T'he squares of the first row are
numbered from ““0” to 11" and those of the
first column from “‘0” to ¢“17.” This table
is particularly adapted for calculations ac-
cording to the duodecimal system, asin add-
Ing inches or English-pence. Kveryline cor-
responds to a distance of two squares, and
the pupll therefore knows that counting the
lines will be simpler than counting the
squares. Moreover, when an even number
is to be added or subtracted the result will
be on a square of the same color or shade, and
when an odd number is added or subtracted
the result is found on a square of unlike color
or shade.
designate units of the hlﬂ'het denomination,
a8 feet or shillings.

- The device %hown in Fig. 11 is simply a
row of squares containing the figures from
“07 10 *°9” in double repetition with every
fourth squareof thesamecolor. This deviece
is used simply by moving to the right (for
adding) or to the left (for subtracting) as
many spaces as the number indicates, and
whenever one end of the row is reached the
calculation is continued at the other end, as
if the end squares (*‘0” and ““9”) were con-

The numbers in the first column

&

Every
time a zero-square is passed the pupll notes
to carry one, if the movement is to the right,
(addition,) or to ‘“ borrow” one, if the move-
ment is to the left, (subtraction.)

1 have hereinbefore described tables con-
sisting of & plurality of seetions in which one
of two adjacent sections is raised the dis-
tance of one row relatively to the other sec-
tion. This prineiple I have described as ap-
plied to sections having five columns, Figs.
1, 2, and 4, or ten columns, Figs. 8 and 9.
The principle is, however, capable of a gen-
eral application, and the same advantage
may be secured with any number of columns
1In one section as long as the sections are dis-
placed or out of alinement one with respect
to 1ts neighbor by one row, so that, say, the
fifth row of one section contains the same
numbers as the fourth row of the section on
one side of it and as the sixth row of the sec-
tion on theotherside. Thusin Fig. 15 (where
the squares are indicated as green, white, and

red in diagonal series) each section a? b? ¢

comprises three columns, and the first rows
of the sections b*c*, respectively,bearthe same
numbers as the second and third rows of the
section ¢¢*. This table will be used in sub-
stantially the same manner as the one shown
in Kig. 1, the movements to be performed in

adding the several digits differing of course

in part, as indicated by the diagrams, Hig. 16.

The use of my improved tables for adding
and subtracting will be obvious from the
foregoing explanations. The tables are, how-
ever, adapted to other uses also. Thusthey
will demonstrate various laws and facts of
arithmetic in a readily-intelligible manner.
Kig. 1, for instance, will show the multiples
of five in the initial column of each section
and the other forms of arithmetical series
with the constant difference five in the other
columns. Readingfrom left to right, the.ver-
tical linesseparatingthe columns into groups
of. three will indicate the multiples of three
and other arithmetical series with the con-
stant difference three. The horizontal lines
dividing the rows into groups of three can
be utilized for the same purpose. Figures
in a diagonal of the same color (for instance,
the yellow diagonal from 0% to **847) will
form an authmetleal series with the con-
stant difference six. Figures in any diago-
nal running in the opposite direction (as
from ““07” of section 0 to ““20” of section a)

| form an arithmetical series with the con-

stant difference four. All odd numbers are
eitheron green or on red squares and all even
numbers on either white or yellow squares.
A line drawn from any zero-square to any
cther square (as ““77 or ““117) will pass, if
extended, at even dlstmwes through squares
bearing the multiples of the number appear-
ing on such square, (““7” or ‘“11.”) Other
properties of the table will be readily discov-
ered. "T'he tables alsc gives the pupil a con-

tiguous, as they would be if the row was bent | crete idea of the value of a sum or number.
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Thus to make the pupil understand the value
of ten units make him go over the squares
numbered from “1” to *“10” in section O of
Fig. 1, (these squares are shown separately
in Fig. 12,) and owing to the different color-
ing of the squares the pupil will form a cor-
rect idea not only of the absolute value of the
sium, butofitssizerelatively toaunit. Then,
as a step further, a piece of cardboard of the
same size but without a division into squares,
Fig. 13, may be submitted to the pupil to em-
phasize the conception of ten as the unit of
a higher denomination. Similarly the value
of one hundred may be deduced from the ta-
ble, (see Fig. 14,) and the pupil will at the

same time be prepared for instraction in ge-

ometry, as he will form an idea of the rela-
tive sizes of geometrical figures.

While the number-spaces of my table have
been shown as squares, it will be understood
that their shape is not material, and the term
““square” as used in the claims is to be in-
terpreted to mean a space or geometrical fig-
ure of any appropriate shape.

Having thus deseribed my invention, I
claim as new and desire to secure by Letters
Patent—

1. Atableforteachingarithmetic, compris-
Ing a series of consecutive spaces which in-
crease or decrease in value in {ixed ratio and
are distinguishable by contrasting colors.

2. A tableforteaching arithmetic, compris-
ing consecutbive spaces disposed in columns
and rows and subdivided into sections, the
spaces of the consecutive sections being of
higher valueé than those in the preceding sce-
tlon or sections.

3. Atableforteaching arithmetic, compris-
g rows and columns of consecutive spaces
disposed in parallel and intersecting order,
sald spaces being distinguishable by contrast-
ing colors and the spaces being grouped into
consecutive sections, the spaces of said con-
secutive sections being of higher value than
thespacesof theprecedingsection orsections.

4. Atableforteaching arithmetic, compris-
Ing 4 series of consecutive squares or spaces
distinguishable by sontrasting colors, the ini-
tial space of which bears the indication ¢ 0.”

5. Atableforteachingarithmetic, compris-
Ing consecutive number squares or spaces dis-
posed in a plurality of intersecting series of
parallel lines, said squares being of at least
three colors or shades alternating in regular
sucecession.

6. Atableforteaching arithmetie, compris-
ing consecutive number squares orspaces dis-
posed in a plurality of intersecting series of
parallel sets, and parallel lines separating
sandry of the said sets at regular intervals,
sald lines being distinguished from each other
In regular succession.

7. Atableforteachingarithmetic, compris-
ing a plurality of similar sections each having
squares orspaces disposed in parallel series,

the series of the sections alining with each |

ot

other, or being located one in the continua-
tion of the other, and each series of one sec-
tion bearing the same numbers as that seriey
of the adjacent section which is adjoining to
the alining series of said section.

S. Atableforteachingarithmetic, compris-
ing a plurality of similar sections each having
squares or spaces disposed in rows and col-
umuns, the rows of the sections alining with
each other, and each row of one section bear-
ing the same numbers as the next row above
of an adjacent section.

9. Atableforteachingarithmetic, compris-
ing a plurality of similar sections each having
consecutively - numbered squares or spaces
disposed in rows and columns, the rows of tho
sections alining with each other, and eachrow
of one section bearing the same numbers asg
the next row above of an adjacent section.

10. A table for teaching arithmetic, com-
prising a plurality of similar sections each
having squaresor spaces disposed in rows and
columns, and of at least taree colors and
shades alternating in regular suceession, the
squares of the same color alining diagonally,
the rows of the sections alining with each
other and each row of one section bearing the
same numbers as the next row above of an ad-
Jjacent section.

11. A table for teaching arithmetic, com-
prising a plurality of similar seetions each
having squares or spaces disposed in rows and
columns, and of at least three colors and
shades alternating in regular succession, the
squares of the same color alining diagonally,
the rows of the sections alining with each
other and each row of one section bearing the
same numbers as the next row above of an ad-
jacent section, and lines arranged at regular
intervals and separating the saild rows and
columns into groups, said lines being distin-
guished from each otherin regularsuccession.

12. A table for teaching arithmetic, com-
prising a plurality of similar seections each
having squaresor spaces disposed inrows and
columuns, the rows of the sections alining with
each other, and each row of one section bear-
ing the same numbers as the next row above
ofarnadjgcentsection, in combination with an
auxiliary table consisting of aseriesof squares
arranged like those of the initial column of
one ol the sectiong, and another series of
squares bearing in regular repetition from &
central starting-point, the same numbers as
the initial row of one of the sections.

13. A table for teaching arithmetic, com-
prising a plurality of similar sections each
having squares or spaces disposed in rows and
columns, and of at least three colorsor shades
alternating in regular suceession, the squares
of the same color alining diagonally, the rows
of the sections alining with each other and
ecachrow of one section bearing the samenum-
bers as the next row above of an adjacent see-
blon, In combination with an auxiliary table
consisting of a sevies of differently-colored
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squares arranged like those of the initial col-
umn of one of the sections, and another series
of squares of different colors in regular suc-
cession and bearing in regular repetition in
both directions from a central starting-point,
the same numbers as the initial row of one of
the sections.

¢

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

JOSE JOAQUIN TERRAZAS.
Witnesses:
JUAN DE M. NAVARRO,
Timo GascaAy RoJO,
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