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~IMPROVEMENT IN THE MEANS OF OBTAINING ARITHMETICAL RESULTS.
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To all whom it may concern :

Be 1t known that I, JOHN SAWYER, of 3
Adelaide - Place, “London Bridge, England

have invented or discovered a new and nseful-

Method of and Improved Means for Arriving
at the Results of Multiplication, of which the
following is a specification :

The object of my invention is to arrive at

- the results of multiplication of numbers with-
out the mental labor attendant on the ordinary

processes of multiplication.
The invention is the same as that shown and

~described in the English Letters Patent granted

to me, dated July 28, 1877, No. 2,885 ; and con-
sists In a certain arrangement of figures con-
stituting a novel table, scheme, or 1)1&11, and
in the method and means adopted for bring-
ing such figures into any reqml‘ed combinas-
tlons

The figures may be printed, written, or en-
graved on paper, or on linen, or card-board,
or parchment, or wood, or metal or any other
suitable material.

The arrangement of the figures in one way |
of making up the table, S(,heme system, or

plan for pmcticing my method is as follows:
The figures are placed at regular distances
apart from one another on separate pleces or
strips of paper, linen, card-board, parchment,
wood, metal, or any other suitable material.
The 11111111)6‘1&:. from 1 to 9, both inclusive, are
placed on one piece or Strip, bein

2, 4,6, 8, 10, 12, 14,.16, and 18 on another
plece or strlp the numbers 3 3, 6, 9, 12, 15, 18,

21, 24, and 97 on another piece OI' strip ; "the

numbers 4, 8, 12, 16, 20, 24, 28, 32, and 306 on
the numbers 5, 10, 15,
20, 25, 30, 35, 40, and 45 on another plece or
strip ; the numbers 6, 12, 18, 24, 30, 36, 42,
48, and 54 on another piece or strip; the num-
bers 7, 14, 21, 28, 35, 42, 49, 56, and 63 on an-
other piece or strip ; the numbers 8, 16, 24, 32,
40, 48, 56, 64, and 72 on another p1ece or qtup,

_&ud the numbers 9, 18, 217, 36, 45, 54, 63, 72,

and 81 on another pleee or stmp These nine

Ppieces or strips are arranged 1n a pile or row,
~ one upon or over zmother m the order n&med

the unitary line or group of figures being ﬁrst

o orouped in
a line at regular distances apart, the numbers

h

A

| other strips.

1 with the lines of numbers ben mnmg, respect

ively, with 2, 3, 4, &e., and sevemlly followed
by numbers which are regularly increasing
multiples of the starting or left-hand number.

The above- mentmned nine pieces or strlps
constitute the first series, row, or pile of pieces
or strips; and beneath them, or at the side or
edge of ‘the pile or row, is placed another
series of nine strips, with the same numbers
on the respective strips, and arranged.in the

same order, the numbers which consist of one’
figure only being preceded by a cipher. The

elphers may also be placed in the first or top
row, or betore each figure of the unitary or
initiatory line, and in addition a tenth piece
or strip, with the cipher 0 repeated and placed
in the same positions as the numbers on the
These tenth or double cipher-
strips are placed at the top of the respectlve
rows, piles, or series.

As many rows, piles, or series of strips as
may be considered necessary are placed be-
neath—that 1s, lower down than the second
row-—each successive row containing ten strips
precisely similar to those in the second row.

It 1s advisable that over the respective num-

bers in each piece or strip in the first row

should appear in consecutive order the re-
spective numbers from 1 to 9, both inclusive.
These figures serve as an index or guide to the
multlpher

For facility of reference to any required strip
it is advisable that an index-figure be placed
on each strip, the index-figure bemg the same
as the first and lowest number on the respect-
ive strips, and the strips being so arranged
that the index-ﬁgure on each strip 1s exposed
to view, thus affording a guide by which the
multlplleand 1S readﬂy found, as will herein-
after be explained.

The rows of strips may be so0 placed that

each row shall have the unit-figure of each
number the space of one figure to the right of
the unit-figure of the number in the row im-
mediately ELbOVB or the figures in each row
could be placed perpendlcula,lly beneath each
other. In the latter case it would be advisa-
ble to show the connection between the figures
by a line drawn from a figure in the umts’

and then in successmn the strips or pwceg i place of eac,h numbel towmd the ﬁnure in the
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tens’ place of the number in the row immedi-
ately beneath. |

Various mechanical means may be adopted
for exposing to view the numbers on any de-
sired strip of any desired row or series of the
table or scheme, and the addition of the re-

spective columns of numbers falling beneath

each other (on the adjustment in any desired
way) of any two or more of the rows of slips
~will give the product resulting from the mul-

tiplication by the numbers from 1 to 9 of the 1
numbers formed by the figures, excluding such
ciphers as stand before numerals which stand

at the extreme left of the said rows of slips.

The separate strips of each row or series

may, for example, be connected together at
theu' Jeft-hand ends as in binding togetherthe

turning the rollers any one or otherof the stri ips

of each series can be brought uppermost and

exposed to view.
In the drawings, which show a convenient
way—that which I prefel----of connecting the

different rows or series of strips together,
Iigure 1is a view, in perspective, of a book |

or pamphlet like arrangement of the strips of

the table, some of the strlps being turned back |

and others partly turned. Fig. 2is plan view,
showing several rows with the fi gures arranged
perpedicularly—that is, with the figures of
each successive row dlreetly beneath those of
the preceding row—instead of the diagonal
arrangement shown by Fig. 1. Figs.3 and 4
are 1llustrations of the way in W]llch my inven-
tion 1is used.

Nine series, piles, or rows of strips,a b ¢ de
faghi,are shown each having 1its multlph-
cand-index o’ b’ ¢! d' ¢ g M. The multiplier-
index or guide-figures k are in this instance
printed in the top strips a, which are made
broad. The stri ips are all attaehed in suitable
manner at the inner ends between covers, SO
that theymay be folded back, as the leaves of |
abook. The stripsshould bestronglyattached,
and so that they can be opened or turned up
and back, as represented in Fig. 1, to expose
the vm:'lous strips or lines of ﬁn"ures in the
scheme or table.

The following is an example of the way in
which the apparatus above described 18 to be
used for multiplying:

To multiply 769,250,361 by 98, ;60 432: To
effect this the stmp of the first Tow Wthh_h&b
the index-figure 7 at 1ts end 18 exposed; then
the strip of the second row, which has the in-
‘dex-figure 6 at its end, the strip-of the third
row, which has the mdex-h gure 9, and so on for
all of the figures 769,250,361. The figures on
the several stri 1PS e:xtposed to view will then ap-
pear, as shown in the diagram drawing, Fig. 3.

By inspection 1t will be seen that the figures
on the exposed strips in the column under the

heading of the figure 2 on the top Strip moimt._
up to 1,538,500,722. These are written down.

It wall be seen that the figures under the head--

ing 3 amount to 2,307,751,083, and these are
wrltten down, and so on for all the figures
98,765,432. These respective amounts having
been written down one below the other, as
when multiplying in the ordinary manner, and
as shown at Fig. 4, the product will be found
by adding tonether the eight lines, as repre-
sented. |
IFrom the foregoing description, and by ref-

erence to the drawings, it will be seen that
| any given number or numbers may be multi-

plied by any other number or numbers very
quickly, and by addition solely. - Hither of the

{ numbers of figures may be talken as the multi-
leaves of a book ; or the several strips of each

TOW O Series may be jointed together to form
them into an endless chain, and each such:
series may be mounted on a 1oller either tri- -
~angular, square, or of other seetlen and by

plicand; but the larger number should be
adopted to lessen the labor of final addition,
as the lines to be then footed up will corre-
spond with the number of figures in the mul-

tiplier. In finding the amounts or ﬁgures for

‘these lines there 1s never more than one to be
carried in adding up the columns of the table.

Any desired number of rows ‘or series of

slips may be-employed, according to the maxi-

mum number of figures that will probably ever
be employed in the multiplicand. The table
shown is designed to multiply a,nyﬁn'ures short
‘of 1,000,000,000 by any lesser amount. .
I do not wish to be understood as conﬁmnn*
myself strictly to the particular eontrw&nces -
hereinbefore specifically described for secur-

ing together or properly connecting the ehps,
_for other and equivalent slip connecting or

qttaehmg devices may be employed to secure

the slips in the order or relative arrangement

described and required to afford the mechani-
cal means. for carrying out my invention. Nor
do I confine myself to the employment of the _

cipher - slips, nor to the use of the indexes.

These tmdexes and e1pher-shps are, however,
preferably employed, and are hlghly desn.a,
ble, as they promote accuracy, greatly lessen
mental 1&1)01, Etll(l saye time to the user ot the

| table.

I claim as’ ot my own nwentlen--
1. The combination and relative arrange-

‘ment, substantially as hereinbefore set fmth

of the corresponding series of figured rows 01

strips, sald strips of each series severally start-

ng wﬂsh their lowest numbers, and followed
in a line by their respective multmles and the

starting numbers of the several th'lpS being

successively higher than the starting numbers
of their respectively preceding or oveﬂymﬂ*

strips, as described.

2. The combination, in a book-like or equw
alent form, such as'set fm th, of a series of rows

of ﬁgured Strips, arranged essentially as ‘de-

scribed, with a lnulmphcandqndex and a mul-
tiplier- 111dex subst&ntnlly as herembefere set
forth.

3. The combination of a ‘series of rows of
figured strips, arranged parallel with each

| other, or-side by 'sidej one below another, and
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each row made up of ten strips, one upon or | ively and regularly increasing multiples of
preceding another, the top or initiatory strip | said starting or left-hand figures, substantially
being marked with ciphers, the next strip be- { as hereinbefore set forth. I
ing marked with a group or line of figures Loundon, 5th October, 1877,

from 1 to 9, inclusive, and the remaining or | ' R
underlying ’.strips suciaessively starting %ith I - . JO_HN SAWY:ER'
higher and regularly-increasing numbers, as | Witnesses: o |

2, 3, 4, &c., than the starting numbers of their | WILMER M. HARRIS,

respectively preceding or overlying strips, G. P. WARREN, * .
- and severally followed in a line by success- | Both of No.17 Gracechurch Street, London, E. C.
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