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UNITED STATES

PaTENT OFFICE.

ANTHONY B. SCHWENNIGER, OF NEW YORK, N. Y.

APPARATUS FOR TEACHING ARITHMETIC.

SPECIFICATION forming i)art ‘of Letters Patent No. 264,572, dated September 19, 1832,
Application filed March 31, 1882, (No model.) ' i

To all whom it may concern: = :

Be it known that I,y ANTHONY B. SCHWEN-
NIGER, of the city, county, and State of New
York, have invented certain new and useful
Improvements in Apparatus for Teaching
Arithmetie; of which the following is a speci-
fication. : :

This invention has reference to an improved
apparatus for teaching arithmetic and accom-
plishing the different arithmetical exercises be-
fore the eyes of the pupils by means of object-
teaching. _

The invention consists of an upright frame

* carrying vertical wires,along which are gnided
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perforated beads having an interior friction de-
vice. At the lower part of the upright frame,
in front of the bead-wires, is arranged a black-
voard having vertical lines drawn in eontin-
uation of the wires. Along the upper edgeof
the blackboard is guided a laterally-sliding
board or ¢counter,” which carries one hundred
wire pins arranged in rows of ten each, while
a quotient-board is also arranged at the upper
part of the blackboard and provided with ten
vertical wire pins arranged in groups of three.
At the side of the blackboard is hinged to the
frame a box, which contains a number of beads,
separated according to size and color, for use
on the counter or guotient-board. )

1o the accompanying drawings, Figure 1rep-
resents a front elevation, with parts broken
away, of my improved apparatus. for teaching
arithmetic: Tig.2is a vertical transverse sec:

* tion on line # z, Fig. 13 and Figs. 3 and 4 are
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respectively a vertical central section and a
perspective sectional view of one of the beads
used in my apparatus.

Similar letters of reference indicate corre-
sponding parts. :

Referring to the drawings, A represents an
upright supporting-frame, which consists of
two uprights and of transverse-top and bottom
pieces connecting the same. A number of
wires, preferably ten,are stretched perpendicu-
larly from the top to the bottom piece of frame

A, and arranged in groups of threé. Upon’

the perpendicular wires a are strung a number
of beads, b, which are adapted to be slid up and
down on the wires, and are retained by means
of an interior friction device, d—such as a

“board.

spring—attached to the upper part of the bead
andextendingdownintothecentral perforation
of the same, as showu clearly in Fig. 3, or a
feltlining orany otherequivalent means where-
by the beadsareprevented fromdropping when
they have been raised. Some of the beadsare
not provided with interior springs; but these
are retained in raised or lifted up position by

means of wire springs ¢, having forked ends,

which wire springs are applied to the back of

| a blackboard, B, arranged at the lower part of

the frame. The blackboard B eovers the lower
part of the wires a and the beads when they
are not raised above the beard for demonstra-
tion. Upon this blackboard red lines a’ are
painted in line with the wires, so as to repre-
sent a continuation of the sawmie on the black-
The upper edge of the blackboard B
is provided with a dovetailed-groove, and in
the groove is guided, atthe left-hand side, a
smaller blackboard, C, which is ecalled the
“counter.” The counter O is moved outwardly
in the guide-groove, and is secured by a hook
to the left-hand upright of the.frame A, as
shown in Fig. 1. The counter C is provided
with one hundred wire pins,which are arranged
in rows of ten each, the fifth row being sepa-
rated from the sixth by a wide space, while at
the righti-hand side of the wire pins roown is
left on the counter for writing down figures.

At the upper right-hand side of the black-

board- is arranged a quotient-board, D, which
consists of an oblong piece of wood provided
with ten upright wire pins, that are arranged
in three groups of three with one remaining
pin. - The quotient-board D also slides in the
top groove of the blackboard B, and is sup-
ported on a bracket, D/, when drawn out, be-
ing guided by a tongue at its rear side in a
groove of the.right-hand upright of the frame,
as shown in Figs. 1 and 2. ‘ '

- A box, B, is hinged to the right-hand up-
right of the frame, and is arranged with par-
titions so ‘as to form small compartmerts for
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storing-a number of beads of different colors g5

and sizes. These beadsareintended to be put
upon the wire pins of the counter and of the
quotient-board.

At the top of the blackboard, between the
first group of vertical wires, ¢, at the rightand

f¥els}



. above the wires with the initial letters of the |
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the second grounp, is interposed a decimal-sign
board, /, which indicates that the beads upon
the wires of  the first: group are to represent
decimals, while the beads upon the remaiuing
wires, to the left side of the small board, are
to represent whole numbers.

The. top piece:of the .frame A is provided

words. “units,” “tens,” “huandreds,” &c., for
whole numbers and fractions, as shown 'in
Fig. 1.

Inorder to make the valueof the whole nun-
bers, units, tens, hundreds, &c., more conspic-
uous to the eye of the pupil, the beads repre-
senting these numbers are made in different
colors and sizes, aceording to the value of the
number represented.

The apparatusis used in the foilowing man-
ner in. teaching the five fundamental opera-
tions of arithmetic:

Notation .and Numeration.—TFor beginuers
the counter-board is used. - The pupil takes, for
instance, beads from the bead-box and places
them on the wire pins of the board, with any
number of beads from one to nine in line, and

the teaeher writes opposite the line the fignres
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which represent the number of beads on thie
several lines, respectively. : This is practiced
until the pupil becomes familiar-with the forms
of. the figures and the sums which thiey respeet:
ively represent.  The beads and correspond-
ing fligures on the coanter-board will also serve
for beginners as an index or reference in-the
subsequent use of the other parts.  To explain
the value of the figures, the beads on the vuit-
wire .@ are copper-colored, those on ithe . ten-
wire silver-colored, while those on the remain-
ing wires may be of any other color. By rais-
ing, for instance, nine beads on the unit-wire
and placing the figure 9 on the line of the
blackboard below the unit-wire, and adding
thenanotherbead, so asto maketen, theteacher
raises then one silver-colored bead on the ten-
wite and explains that ten single or unit beads
are equal in value to one bead on the ten-wire
a. The number 1 is then written on the line
on the Llackboard below the ten-wire and the
vaeaney on the unit-line filled with a cipher or
naught. Afterthisthe pupil raises in succes-
sion on the unit-wire 1, 2, 3, 4, 5, 6, 7, 8, or 9,
and writes down ou the blackboard the cor-
responding numbers, 1112131415 16 17 18 19.
The next bead gives the number 20. The ten
units disappear, and in place of the same a
second ten-bead is raised on the wire of tens.
By proceeding in this way all the numbers up
to one million may be successively obtained.
These exercises will make the pupil familiar
with the valae of figures, according to the rule
that “theloeal value of a igure increases from
right to left tenfold.,” The other four funda-
mental operations may also be readily demon-
strated on the wire of units.

1. Addition.—The pupil lifts one bead on the
wire of units and places it as high as-his hand
can reach. Then two or more are raised and
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placed a small distanee from the first. ' The
pupil says “1' 4 2 is equal t6'3,” and another
pupil, standing' in' front ot the blackboeard,
writes the figure 3 on the line below the unit-
wire, - In this manner as many exercises of
addition may be made as'the' beads on the unit-
wire will allow.

2. Subtractionis performed in a'similar man-
ner, but in reverse order, by dropping some of
the beads raised.

3. Multiplication is explained by first rais-
ing one bead once, then raising two beads once,
saying 2 x 1==2":then three, four, up tonine
beads are raised and'shown once, so as to ob-
tain the result,9. By using in a similar man-
ner the numbers 2, 3, 4, 5, 6, 7, 8, 9 as ‘mualti-
pliers thie fall multiplication-tableisillustrated.

4. Divisionisillustrated by raising four beads
and arrangingthem in groups of two, then lift-
ing six ‘beads ‘and. arranging them in three
groups of two each, and so on, saying atthe
sametime, twoiscontained twice in foar,three
times in six, four times in cight;” and seo on.

In illustrating thelast four fundamentat op-
erations on all thie wiresitis best:to begin with
two wires and gradually add 'the remaining
wires one after the other,

In addition a certain namber~—for instanece,

27—is represented by two beads on tlie'ten-
wire and seven on the anit-wire. If 59 is to
be added, the pupil moves up five beads on the
ten-wire and nive on the' unitiwire.  ‘He then
counts the beads on the unit-wire and finds
that there are sixtecin. ' He drops ten of these,
and lifts instead one bead o1 the teu-wire.. 'As
six beads are left upou the unit-wire, he writes
down 6 upon the unit-line of the blackLoard.
He then counts the Leads upon the ten-wire,
and, finding there are eight, he writes down 8
ou the ten-line on the blackboard, Thereby
he obtaius the sumn of eighty-six. In a simi-
lar manner all other examples of addition are
performed up to millions.

Subtraction isaccomplished by reversing the
process for addition just described,

For multiplication—for instance, multiply-
ing 306 x8=288—the pupil raises three teu-
beads and six unit-beads, representing the
number 36. He places then eight groups of
six beads each on the unit-wire and eight
groups of three each on the wire of tens. He
then exchanges forty unit-beads for four ten-
beads, and, further, twenty beads on the wire
of tens for two beads on the wire of hundreds,
thus representing the number 288, which resuls
is written on the corresponding three lines of
the blackboard. .

In division the number 78, for instance, is
represented by seven ten-beads and eight unit-

‘beads. In order to divide the number repre-

sented by 3, the pupil separates the seven ten-
beads in groups of three each. He obtains
two groups of three and one bead left, which
is exchanged for ten unit-beads, thus getting
eighteen unit-beads in all. The division by

three is performed by arranging the eighteen
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unit-beadsin six equal groups. By this opera-
tion the quotient 26 is obtained. . To represent
the quotient to the eyes, beads from the bead-
box I are placed, according to the loeal value
of the figures, on the wires of the quotient-
board.

As to decimals, the following remarks may
be sufficient for a brief explanation: The wires
for the decimals are placed.on the right of the
remaining wires, aceording to the rule that
the local valre of the figures increases from
right toleft tenfold. As a decimal fraction is
sueh a fraction whose denominator is ten, or a
number of tens multiplied together, decimals
are written aceording to the above-mentioned
rale as to local value of numbers in such a way
that decimal tenths oceupy the first place to
the right of the nnits, hundredths to the see-
ond place, &c. A point separates decimals
from whole numbers.

In practicing the four species with decimals
they mmay be treated -like whole numbers, if
only the decimal point is placed correetly. - In
addition and subtraction, point off as maony
places for decimalsas are equal to the greatest
nuamber of decimal places in either of the given-
numbers. Inthe productof multiplication the
namber of decimal places to be pointed off
must equal the number of decimal places in
both factors. In the quotient of division, point
off as many decimal places as the decimal
pldces in the dividend exceed those in the di-
visor.

Having thus deseribed my invention, I claim
asnew and desire tosecure by Letters Patent—

1. Anapparatus for teaching arithmetie, con-
sisting of a frame, vertical parallel wires ap-

ranged in groups of three upon the frame,
each wire being designed. to represent a dif-
, beads strung upon the

wires, means for retaining the beadsin position
upon the wires, and a blackboard which covers
a portion. of the wires, behind which the beads

not in use are concealed, and.upon which the

numbers indicated by the beads may be writ-
ten, so that the different orders of units will
be opposite the respective wires representing
the same, substantially as described.

45

2. Anapparatusfor teaching arithmetic, con- -

sisting. of -a. frame, parallel wires stretched
upon the frame, beads strung upon the wires,
and a blackboard adjacent to the frame, pro-
vided with permanent lines arranged in con-
omuatlon of the wires, substantially asset forth.

3. Anapparatus for teaching arith metie, con-
sisting of a frame carrvmg a number of par-
allel wires adapted to receive beads, a black-
board adjacent to the frame having lines form-
ing continuations of the wires, and a quotient-
board provided with pins adapted to receive
beads, substantially as described.

4. Anapparatusfor teaching arithmetic, con-
sisting -of a frame, parallel wires stretched
upon the frame, adapted to receive beads, a
blackboard adjacent to the frame in line with
the wires, and a counter-board provided with
bead-receiving pins,substantially as described.

5. An apparatusfor teaching arithmetic, con-
sisting of a frame, parallel wires upon the
frame, adapted to receive beads, a blackboard
in front of the lower part of the frame, and a
decimal-point board between- groups of the
bead-wires, snbstantially as set torth.

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two subseribing witnesses.

ANTHONY B SCHWENNIGER.

Witnesses: Co

PAvL GoEPEI,
SIDNEY MANN.
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