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To all whony it may concern:

Be it known that I, LUTHER MELANCTION
CARMICAL,a citizen of the United States, resid-
ingatJonesville, inthe county of Lee and State
of Virginia, have invented a new and useful
Improvement in Caleulators, of which the fol-
lowing is a deseription. ’

My invention is andmproved apparatus for
performing arithmetical caleulations, more
particularly multiplications.

The apparatns consists of o parts—to wit,
first, a device having considerable resem.
blance to the well-known abacus, but provid-
ed with supporting-wheels, and with nine par-
allel bars each bearing nineequidistant marks;
and, secondly, of a series of tables or tablets,
one of which is inseribed with the nine digits
arranged inavertical column, and the remain-
der with multiples of the digits, also in col-
umns. By adjustment of certain rings on the
bars of said device, 5o as to correspond to and
indicate the multiplier, and by selecting tab-
lets whose first numbers correspond to those
of the multiplicand, and then moving the de-
vice from right to left over such selected tab-
lets, the desired product will be indicated by
the numbers over which the placed rings pass,
all as hereinafter more particularly described.

In the accompanying drawings, Figure 1 is
@ perspective of the wheeled frame or movable
abacus. Tig. 2 is a perspective view of sev-
eral tablets. TFig. 31is a plan view showing
the wheeled frame or abacus and certain tab.
lets arranged as required for use in making a
cerfain computation. Figs. 4, 5, and 6 fur-
ther illustrate the relative position of the same
parts in succeeding steps or stages of the same
computation,

That portion of the apparatus which resem-
bles an abacus consists of a rectangular frame,
A, having nine parallel bars, ¢, and foursmall
supporting-wheels, b, Thesaid bars ¢ extend
between and join the right and left hand sides
of the frame A, and the wheels are arranged
in slots formed in the opposite or top and bot-
tom sides thereof. On each bar aretwo small
rings which are adapted to slide gasily. The
bars are numbered from the top down, the first
being denominated No. 1, the second No. 2,
and so on, The barsarealso marked at regu-
lay distances, beginning at the right, and from
1to 9, inclusive. In other words, each of the
nine bars has nine marksseparated by uniform

distances and numbered conseentively from
right to left.

The numerical tablets B, Tig. 2, are oblong
rectangular plates formed of wood, ivory,
pasteboard, or any other suitable material,
and inseribed with numbers,as follows: Tablet
No. 1 has the nine digits arranged in regular
order in a vertical column. The remaining
tablets have'similar columns of multiples of
the digits, also arranged in regular order.

The practical use of the apparatus may be
illustrated by the following examples: Sup-
pose it be required to multiply the number
431 by the number 23. A ring on second bar
of the device A is moved to the point indicated
by 1. Tn this place it stands tor the ters of
the multiplier. A ring on the third bar is
moved to the point marked 2, which is
the units-place, althongh at the left of the
tens. Thus we have two tens and three units
indicated as the multiplier, It will thus be
understood thab in enumeration we begin on
the right and read decreasingly to the left, or
we may begin on the left andread increasingly
to the right. Having now prepared the de-
vice A for perforining the required multipli-
cation, the next step is to select the tablets
suitable to be used. Weselect tablets having
at the top the numerals 43 1, respectively,
and place them together or side by side, as
shown in Fig. 3, =0 that the multiplicand 431
appears at the top. The third step consists in
placing the device A over these three tablets
so that the upper bar is directly over or
slightly above the upperrow of figures, (431,)
asshown in Fig. 8. Then the device A ismoved
to the left and the numbers on the tablets
which the two rings (previously placed as
specified) pass over or are contignous to are
taken down,and constitute the product sought.
In this instance the ring on third bar first in-
dicates the number 3 on first plate, and 3 is
accordingly the first or unit number of the
product. Twonumbers will be next indicated
simultaneously by both rings—to-wit, 2 and 9,
¥ig. 4, on first and second tablets, respect-
ively. The indicated numbers being added
amount to 11, which must enter into the pro-
duct as 104+ 1—that is to say, 10 will be ecar-
ried and the one will be put in the tens place.
By the farther movement of the devies A the
numbers 6 and 12, Fig. 5, will be pointed otf,
and these taken together amount to 18, which
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must occupy the hundreds and thousands
place in the product. The last number indi-
cated on the tables, Fig. 6, is 8, and we ac-
cordingly place it in the last or thousands
5 place. Now, adding these several partial
products, we have 9,913 as the whole product.
The better to explain the above operation

_or series of operations we may indicate the
several factors or parts of the products as ob-
10 tained: thus, 834 9--2- 6-+12+ 8; or thus:

3

11
18
8
9913 (product.) -

If it be desired to multiply 431 by 55 shift
rings on the bar 5 of device A to the first and
second marks thereon. Then move device A
20 to the left, as before, and add, as before, the

numbers indicated by said rings—to wit, 5,

15

then 5--5, then 541, then 2-F1, then 2, or the

result may be indicated thus:

b
2 10
5 6
3
2
30 ‘ 237 05 (product.)

In more explicit elucidation of the princi-
ple or operation of the invention, I will state
as follows: It is to be understood that the tab-
lets 4 3 1 contain every multiple of 431 by the
nine digits, and it is therefore manifest that
we may, by addition alone, obtain the product
of any number whatsoever into 431, provided
we arrange each partial product upon the prin-
ciple that governs all multiplications—name-
ly, that the unit figure of each partial pro-
duct shall be placed under the digit with
which we are multiplying. Thus 481123

35

40

may be arranged in any of the six under-given.

ways.
45 (No. 1) - (No.2.) (No.3.)
431 431 431
123 128 123
1293 431 431
50 862 862 1293
431 1293 862
53013 53018 53013
(No. 4.) (No.b.) (No.6.)
55 431 431 431
123 123 123
862 862 - 1293
p 431 1293 431
o 1293 431 862
53013 53013 53013

Before I proceed further, in order to pro-

65 mote facility of expression, I will call (in my
frame device) the bar of the same name or
number of the unit-figure of the multiplier

the ‘“‘anit-bar;? the bar of the same name or
number as the tens figure of the multiplier, the

“ tens bary’ thebar of the same name or num- 7o
ber as the hundreds-figure of the multiplier the
¢“hundreds-bar,” and so on; and this, without
any regard to the position the bars occupy in
the frame, and without any regard to the num-
ber of digits which compose the multiplier or 75
their digital value. Thus, when the multi-
plier is 23 the unit-bar is No. 3, the tens-
bar is No. 2. 'When the multiplier is 85 the
unit-bar is No. 5, the tens-bar is No. 8. When
multiplier is 55 or 555 the unit-bar, tens-bar,
and hundreds-bar aré one and the same, oOr
No. 5. For the same reason the first ring in
use on the unit-bar may be called the * unit-
ring,” the first ring in use on the tens-bar
the ‘‘tens-ring,” the first ring on the hun- 85
dreds - bar the “hundreds-ring,”’ &e. Now,
it is to be remembered that when the frame of
my apparatus is placed as directed, bar No.1
shows the product of the number at the head
of the tablets in use by 1; bar No. 2 shows the
product of said number by 2; bar No. 3 shows
the product of said number by 3, &c.; hence,
by placing frame in position over tablets 43
1, and then referring to figures below bars 12
3, we shall find the three partial products as
above; and said products may be set down in
the form of any one of the six variationsgiven;
but to obviate the necessity of setting them
down the rings are attached to the bars and
point out the partial products in one of the
six variations—viz., No. 2. Inorder that they
may do so,the unit-ring must occupy the left-
hand position, (with regard to the other rings
in use,) because, as shown above, the unit-
figure of multipler into the unit-figure of 105
multiplicand must be the first figure of the -
product; and, as the frame is moved from
right to left and the rings stationary (on the
frame) the left-hand ring will be the one that
indicates the first figure of the result, (because
it is the ring which first comes in contact with
the tablets,) hence the left-hand ring must
be on the bar numbered the same numerical
value as the unit-figure of the multiplier;
and, as shown by the six variations, it does
not matter whether that bar be at the top,
bottom, or intermediate; hence, the unit-
ring may be on the first, ninth, or any inter-
mediate bar, varying to suit the unit-figure
of any multiplier. In brief, the rings point
out the figures of the partial products in their
tenfold increase from right to left, exactly in
the order we set them down (for addition) in
the usual method of multiplication; and hav-
ing shown that the local value in an up-and-
down scale may be disregarded, we arrive
at this general principle for the setting up
the multipliers, namely: Select the bars of
the same name or number as the figures of
the multiplier; move a ring on the unit
bar—that is, the bar of the same name as the
unit-figure of the multiplier—so that it will
occupy the left-hand position with reference o
the other rings in use; move a ring on the
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tens bar, so that it will oceupy a position
one space to right of the first (or unit ring;)
move a ring on the hundreds-bar, so that
it wiil oceupy a position onespace to the right
of the second or tens ring; move the rings
in this manner till all the figures of the multi-
plier have been used. In other words, the
tablets, admitting of every possible combina-
tion, placed side by side, will give the partial
products for any multiplier whatsoever; that
the rings on the bars of the same name as the
figures of the multiplier, when removed to
themselves, (from the other rings of the de-
viee,) indicate the partial products to be add-
ed;and when said rings arve placed the reverse
order of the way we set down, the ring on the
unit-bar cecupies the left-hand position of the
rings In use, the ring on the tens-bar oe-
cupies next to the left-hand position, and so
on; aud these rings, when so adjusted and
moved across the tablets from right to left,
indicate the order in which the units, tens,
hundreds, &e., of the partial products should
be added to give the units, tens, hundreds,
&e., of the final result. Thus in setting up
the multiplier 23, bar No. 3 would be the unit-
bar; hence we would move the ring on this
bar, so that it would give room for tens-ring
to occupy a position just to its right; hence
(as there are but two figures in this particular
case) this ring may occupy position No. 2, as
marked on said third bar, (or any other posi-
tion to the left of No. 2 mark.) For reasons
already stated, bar No. 2 would be the tens-
bar; hence move ring on this bar, so that it
will ocenpy position next to the right of unit
ring—thag is, the ring on bar No. 3; but in
the example first given inthe specification the
position of unit-ring is No. 2 mark; hence
position of ring for tens would be one space
to the right, or mark No. 1. To set np 55,
the unit-figure is 5; hence we shift ring on
bar No. b, so that it will oceupy a left-hand
position with regard to the other rings in
use in this particular maltiplier; but as there
are but two figures,said ring may be placed at
mark No. 2; then as the teus figure is also 5
we must place ring No. 2 on same bar one
place to the right of unit- ring, or in this ease
at mark No. 1. This is manifest, because
multiplying twice by the same digit the par-
tial products would be the same, differing
only in local value, which is the same as the
local value of the digits. When there are
three figures of the same digital value, but
of course different local values, we may have
auother ring, or else place the unit-ring ac-
cording to the prineciple before stated, for as
there are three figures in the multiplier the
unit-ring would occupy third mark or posi-
tion, then leave a blank for second position,
then place second ring at the next place or
position No. 1; then, in addiion, we treab
the blank so left asifit were a ring.  If there
are four fignres, as 5555, leave two blanks and
s0 on, leaving a blank for svery additional
digit of the same name. Aeccording to these

.

general principles we have this special role
for setting up the multipliers where the
spaces on the bars are numbered from right
to left.

Tirst. Raise the left side of the frame until
all of the rings slide to the right side, then
place the ring that is on the bhar of the same
name of the highest order of units (in this
particular multiplier) at mark No.1; the ring
on bar that represents the next highest order
of units at mark No. 2 on said bar; the ring
on bar that represents the order of units next
highest to the preceding order at mark No.
3, and so on until all the digits of the multi-
plier have been placed.

Second. When all the rings are against the
left-hand of frame place ring on unit-bar one
place to the right; ring on tens-bar two places
to the right; ring on hundreds-bar three places
to theright, &e. If thespaces were numbered
from left to right,second rule would read thus:
Place ring on unit-bar at mark No. 1, ring on
tens-bar at mark No. 2, ring on hundreds-bar
at mark No. 3, and so on, until all the num-
bers were used.

Remark, (to accompany the rale:) When
the same figure is repeated we use the second
ring on the bar, and when there are three or
more placethe rings at the two extremes—that
is,one in the position of the highest, the other
in the position of the lowest order of units (of
thisparticular digit)—and countthe blanks be-
tween as rings. This remark assumes that
the digits follow each other in consecutive
order. If they do not, but digits of different
values intervene,the blanks may still be used,
but a little more care will have to be taken in
counting them. ' . .

For convenjence the nine tablets may be
colored differently, so that by a little famili-
arity with the color of cach, we may sclect
and place them in any position they may oc-
cupy without reference to the number at the
top.

‘What I claim is—

1. The combination of the deviee or frame
A, having a series of parallel bars corre-
sponding tothe nine digits extending between
the lateral portions of said frame and the
rings adapted to slide thereon, with tablets
inseribed with the nine digits and multiples
thereof arranged in vertical columns, asshown
and described. ‘

2. The combination, with tablets inscribed
as shown, of the deviee A, consisting of a rect-
angular frame having nine parallel bars ex-
tending between its right and left sides and
marked to indicate nine equidistant points,
and provided with wheels, arranged parallel
to said bars, to support and facilitate the
movement of the device, as shown and de-
scribed.

LUTHER MELANCTHON CARMICAL.

Witnesses:
Wit P. DRYDEN,
HrNry B, GrAHANM,
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