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1
My invention relates to.z modernized. and im-
proved abacus; and it is-an.objeet of the same to
provide an abacus that shall:preserve all the-ad-
vantages of speedy angd: accurate calculation
found in the old and well-known-type of abaeus
while also-having improvements tending toward
facility of use, economy of construction and ready
mutability for use under various conditions.

Referring to the accompanying drawings;
which are -made a-part of this-application and in
which similar reference characters indicate simi-
lar parts:

Figs. 1, 2 and -3 are plan views of three units;
one-or: more of which:may be used in combina~
tion for making caleulations,

Fig: 4 is a:perspeetive of an element: used with
the devices shown in Figs. 1, 2; 3:and 6,

Fig. 5 is:a perspective-of-another- element that
is used in making calculations;

Fig. 6 is a perspective of a-unit; illustrating the
manner of operation,

Fig. 7 is:a plan of a-modified form of the inven-
tion, '

Fig. 8, a-perspective-of a part: shown in Fig: I,
and

Fig. 9, a detail of parts:shown in Fig. T

In the- drawings, reference-charaeters: #0, I
and 12 indicate generally three units: of the de-
vice of my-invention, which units are-preferably
formed as separate blocks that can be placed in
close juxtaposition- side- by side, but which can
be formed as- upstanding: projections on a base
that can be integral with-the:blocks or: affixed
thereto in any desired manner or for some uses
the blocks will be provided with means:for tem-
porarily attaching them removably-to any. suit-
able base for holding them in desired relation-
ship. Preferably the units are each-of different
color from the others of & set:

Each of the blocks-is shown as having:slots or
saw cuts {3 at intervals, the cuts preferably num-
bering nine, so as to divide the upper surface -of
a unit® into ten simrilar parallelograms. At a
suitable point on each of said faces a hole 15 is
provided, preferably at the center of the face, for
receivinig the lower end.of a: pin 16; sueh pins be-
ing provided in number equal:to -the number of
holes or substantially-so, and.being made of wood
or other conveniénfly available material. Pref-
erably the pins for each block of a set are of dif-
ferent color.

For insertion in the slots -13:X: provide strips of
stiff material which sheould bé smooth and hard
and so proportioned as to fitéasily in the slots
and be readily removable thereéfrom. Ifis desir-
able that the strips:be:made of so-called plastic
material that is relatively free from any tendency
to.break or split and whicli ¢an be washed with-
out datage therets. USually there will betnore
than one strip for each block, and they may be
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of ‘different colors so that the strips and the pins
may be of g different color from the block for
contrast. Obviously also the block; the pins, and
the strips therefor may each be of different color,
or-all of the same color, according to the condi-
tions of use or becduse of personal preference or
for any other reasons.

A numeral is located adjacent each hole 15, the
nunterals on the first block at the right being of
the order of units, those on the next: block to the
left being of the order of tens, those in the third
of hundreds, and so on as far as may be desired:

-In the use of the device of my invention three
blocks may be locdated near one another as shown
in Figs. 1, 2 and 3 and pins set up in the holes
thereof as indicated in dotted lines-for one of the
holes: in. Fig. 6. For: purposes of computation
strips: #71° will . be inserted in -appropriate- slots.

- For example if the nuiriber 67 is to be added to the

number 211, the operator may set a strip in the
groove below the space marked 6% in the middle
column and another below the space marked 7 in
the units colunin; then insert three strips respec-
tively in-the slot.one space helow the eoccubied
one in the first column  at the right in the next
slot below the occupied one in the middle colummn,
and-a third-in the slot below. the number 200 in
the left-hand colimn. The order described may
obviously be varied. Then the result may be read
at once as 278 by reading zcross the board just
above the strips: In the case-of subtraction the
operations are the reverse of those just described.
The pins could be omitted, but are of advantage
as-affording visusdl means:to assist in speedy and
proper placement of the slips {7, and also they
may be relied on for computation by unskilled
persons, the blind, and under spscial conditions,
as where the Mght is dim or wanting,

Where the sum of numbers in a column exceeds
tenn the -operation known as carrying is involved,
and here the strip that would be inserted inx 4 slot
is carried over to the next column. If; for in-
starice; the sum of 67 ahd 124 is required, the
strips for one number are first set up, as below 60

5 in the middle column and Welow 7 in ‘the units

column. . Then the setting up of the next num-
ber . proceeds. from the units column onward by
first attempting to inhsert the next strip four
spaces: below the slot numbered 7, which; of
course, cannct be done as the sum exceeds 10 by
one,. So the strip is set up in the middle eolumn
one space below the one already in that column
or at- the seventh position. Now another strip is
inserted two spaces lower dowr in the middle col-
unm, or gt the ninth place; Then a strip is set
into: the first space in the hundreds column and
the: result again can be read by reading the nu-~
merals above ‘the lowermest slots inm the respec-
tive columns, i. e, 191, The sequence described
For
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subtraction the reverse operation is practiced.
The highest sum that can be computed on the
blocks, as shown, is 1110,

In the teaching of the operations of adding
and subtracting, which involve “carrying” in
the one case and “borrowing” in the other, a
useful expedient is disclosed in Fig. 7. Here
there are shown three blocks 8, 19 and 20 which
may have the same construction as above de-
scribed or may be different within the limits of
my invention, and the numkter of which may vary,
as above explained. In this instance the blocks
are fixedly mounted upon a base 21 or may be
made integral therewith or removably affixed
thereto, as preferred.

Another block 22 (Fig. 8) which I call an in-
sertion block, is formed as a separate member
and may be placed between any pair of blocks on
the base 2i, according to the columns where

computations are being made. The bldck 22 has

nine cross slots 23 and ten holes 24, as in the case
of the other blocks, and the base may be formed
with some means coacting with the block 22 for
holding its slots in line with those of the fixed
blocks, if desired, e. g., a slight depression may be
formed between the pairs of fixed blocks into
which the bottom portion of the removable in-
sertion block may fit to hold it against accidental
movement, or it may be a duplicate of the other

blocks except for the omission of any numerals 3

adjacent the holes 24.

In the use of the modified form of the invention
for addition the insertion block is placed between
the appropriate fixed blocks, dependent on
whether units, tens, hundreds, etc. are being add-
ed. If two numbers, as 6§ and 8, are to be added in
the column at the right of the insertion block six
pegs can first be placed in the holes of that row,
then eight more pegs being attempted to be add-
ed would fill the remaining holes with an overflow
of four pegs, which overflow pegs would then be
placed in the insertion block, thus forming a
group of fourteen pegs. Now these fourteen uni-
tary pegs are to be changed into one ten and
four digits and the insertion block removed. As
a result, the children come to understand that
six plus eight amounts to fourteen and that four-
teen can be changed into one ten and four units
for convenience, the ons ten being placed in tens
row below the tens already there.
that the numbers to be added are 26 and 28, the
operation may proceed just as above outlined
except that two tens are already in the tens col-
umn and the placing of the third ten must be
followed by placing the other two tens of the
number 28 below those now in the second col-
umn, when the total of 54 can readily be read
from the abacus, the insertion block being re-
moved or not as preferred.

Supposing that 28 is to be subtracted from 48, y

the insertion block is placed between the units
and tens columns and one ten is removed from
the four tens standing in that column. The ten
is converted into ten ones and they are placed in

the insertion block. Now the units block plus .

the insertion block contain sixteen ones, from
which he can readily remove eight, leaving eight
ones, all of which he will place in the cnes col-
umn, and the insertion block removed.

This is the first step, and as a second step the -

child will remove two pegs from the tens TOW,
i e., the two tens showing the number 28, and
thus leaves one peg standing in the teng oW,
therefore the answer stands as 18. '

Supposing

10
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It will be understood that after the pupil be-
comes experf in the use of the abacus with the
insertion block he will ordinarily tend to dispense
with the same, since the operations of carrying
and borrowing become easy and the insertion
block is no longer needed.

As an aid in teaching money values I may pro-
vide ten pegs 25 for each column, with flat heads
26, 217, 28, etc., as may be needed, the heads of the
ten pegs of each set being provided respectively
with numerals; to-wit, all pegs for the right-hand

. column to bear the numeral 1; all pegs for the

40

second fixed columns to bear numeral 10; all
pegs for the third fixed column (counting from
the right) to bear numeral 100 and so on.

Now to demonstrate that ten units equal one
ten, there will be set up in the right-hand col-
umn ten pegs bearing numeral 1 on their heads,
or otherwise appearing on said pegs. As in
changing money, i. e. changing ten pennies to one
dime, these ten pegs may be removed from the
board and a single 10 peg set up at the top of the
second fixed column, where the numeral below it
indicates the value.

In the first column the value of four 1’s in the
first four holes is indicated at the lowermost oc-
cupied hole. In like manner the first column may
be filled four times, for example. Then after
each filling the ten 1's are removed and a 10
added to the second fixed column and, after four
such additions the nvmeral 40 below the lowest
occupied hole indicates the total, showing that
four 10’s equal 40, five 10’s equal 50, ete.

In like manner it may be shown that ten 10’s
equal 100, four times ten 10’s equal 400, ten 100’s
equal 1,000, etc.

It will be obvious to those skilled in the art
that many variations may be made in the de-
vices herein disclosed, all without departing from
the spirit of the invention; and, therefore, I do
not limit myself to what is shown in the drawings
and described in the specification, but only as in-
dicated in the appended claim. '

Having fully thus described my invention what
Iclaimis: )

A calculating device comprising a hase, paral-
lel elongated elements fixedly located on said
base, said elements having transverse slots di-
viding the surface of each element into a plural-
ity of fields each having a hole adiacent one of
said slots, pegs adapted to fit in said holes, slips
of sheet material adapted to fit in said slots, and
a removable insertible block proportiocned to fit
between two of said parallel elements, said inser-
tion block having a number of slots and holes
spaced equally with the slots and holes of the
adjacent parallel elements. .
IDA E. BIRDSALL.
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