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T'o all whom it ma / CONCETN?

Be it known that I, Craries E. Larsmaw,
a citizen of the United States, residing at
anenpohs in the county of Hennepm and
State of Minnesota, have invented certain
new -and useful Implovements in Decimal-
Point Caleulators; and I do hereby declare
the following to be .a full, clear, and exact

description of the 1nventlon such as will en-

able others gkilled in the art to which it ap-
pertains to malke and use the same.

My invention provides what may be ap-
propriately designated either as a decimal

-point calculator or as a decimal dial, and is

in the nature of an improvement on or re-
finement of the decimal dial disclosed and
broadly claimed in my prior Patent No.
1,301,140, issued April 22, 1919. -

A device of the above. character serves to
enable the, operator to very quickly locate

the decimal point in making computations
such as multiplication, regardless of how-
but its most.

such computations are made
useful purpose is found in connection with
adding or computing machines, computing
slide rules, and the like, and as a check in
locating the decimal point in logarithm.
Adding machines, as is well -known, are
prlmamly constructed to perform the fanc-
tion of addition, and machines that list the
items are Genemlly equipped with keys for
repeating. By the use of the repeater key,
items are duplicated a plural number of
times without rewriting the number on the
keyboard. ‘In performing multiplication
with a inultiplier composed of several digits,
the items are repeated the required number

of times, ﬁlSt in the tens, then in the hun-

dreds, then in the thousands column, and
so on. This form of addition is termed mul-
Multiplying from right to left
on the adding machines is very- Timited 1in-
less the chhme is of very large capacity.

A person familiar with addmfr machine
operations finds it very easy to mult1ply from
left to right; but when using whole numbers

followed by decnnals, problems are found -
“where the product is so. large that the ma-
chine is not large enough to give correct re-
- sults.

“Thereas by reversing the operation

Candmu 1t1plymc from left to right, the prod-
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uet w111 be" substantlally correct even when
some of the right-hand numerals beyond
the decimal pomt are dropped out of the
computation.” The droppmg of these num-
bers at the rlght of the’ decnnal point makes

it very difficult to mentally determine the
proper location for the decimal point in the
product. - The device of my prior patent
and more particularly the device of my pres-
ent application, as already indicated, en-
ables an operator to quickly determlne the
proper location of the decimal point in the
product.

The particular device specifically disclosed
in my prior patent as a concrete example of
one form of my invention therein broadly
claimed, the arrangement is such that the
posxtmn of the decimal point in the product
was determined by a relation of the digits
in the multiplier -and in the multlphcand
but in my present device I obtain in a sim-
pler manner with much greater accuracy
and a more comprehensive arrangement in

which the position of the decimal point 1n~

the product preferably is determined by
relation of the digits in the multiplicand and
in the produet Ttself.

A preferred form of the present inven-
tlon is illustrated in the accompanying
drawings wherein like characters mdlcate
like parts throughout the several views.

Retferring to the drawings:

Tig. 1 1s a plan view of the improved
decimal point indicator;

Fig. 2 is a vertical section on the line
29 of Fig. 1;

Fig. 8 isa dlafrmmm atic view showmg the
anann'ement of the keys of a-commercial
ad(hn(f machine having a keyboard of the
ten-key type replesentmg the digits 1, 2, 3,
4,5,6,7.8,9,0; and

I‘m 4 illustrates an arrangement in which
the front surfate of the case of an adding
machine of the above noted character is
utilized as the base plate of my improved
decimal point calculator.

Here it may be stated that this indicator

more particularly will be found used in con-

nection with the simpler forms of adding
machines such as the commereial mwchlne
above noted.
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In ¥ig. 3 the ten digit keys of an adding

machine are marked in the usual way by the
numerals 1. 2,3,'4,5,6,7,8,9, 0.

In Figs. 1 zmd 2. the base plate of the c*ﬂ—
culator 1s indicated by the pnmeral 11 and is

there shown as an independent plate having

at its center a nut-equipped bolt 12 on Whlch
is pivoted a rotary dial 18. The dial 13 is
marked with the digits 0'to 9, inclusive, pref-
erably spaced to thend apprommately over
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180 degrees of the civeumference thereof, and
the base plate 11 is similarly marked with
digits 0 to 9, Inclusive, corvespondingly
spaced.  On the left-hand side of sald base
plate s maviced with the words “Zone of one
legs,” and with several circumferentially
spuced minus (—) mavks. At its right-hand
side, said base plate is marked “Equal num-
ber zone” and with several circumferentiaily
spaced equality (=) marks. Also the dial
is marked with a radially extended axrow 14,
and the base plate 11 is marked with reversely
turned wupper arrows 15 and reversely ex-
tended lower arrows 16.  The dial 13 is prei-

5 erably provided with an operating knob 17,

In Fg. 4 the base plate 11° there illustrated
is one of the front plates of the keys of an
adding machine, which latter is indicated as
an entirety by the numeral 18.

OPERATION.

The use of the device above described is
substantially as follows:
Reverse or backward multiplication Dbe-

5 gins with the first left-hand figure of both the

multiplicand and the nultiplier. Hence,
the revision of the old method is obvious.
This decimal and integral place calculator is
a device. for instantly locating a decimal
point when using any adding, listing or non-
listing machine as well as slide rules that arve
practical for multiplying from left to right.
It provides a simple rethod for correctly lo-
cating the decimal point when multiplying
integers followed by endless numbers of deci-
mals. When whole numbers are found in
both the multiplicand and the multiplier,
whole numbers are multiplied by decimals or
pure decimals by pure decimals, as directed.

First: Count ali the whole numbers in the
problem ; that is, all integral places 1 both
the multiplicand and the multiplier, and dis-
regard the decimals following whole num-
bers, for the reason that the decunal point is
determined by the number of integral places
in the problem, and the decimals or fractions
are disregarded.

Second : Select the first digit to the left of
the multiplicand and lacate it on the revolv-
ing dial.

Third: Complete the problem, then turn
the dial until the selected digit of the muléi-
plicand s opposite to the fivst levt-hand digit
of the quetient or product. Be it understeod
that all digits of the multiplicand ave {found
on the revolving dial and all digits of the
product are found on the base to which the
dial is fastened.

Fourth: The arrow on the revolving dial
will point to either “Next figures” or to the
“Zone of equal numbers” or te “Zone of
minus one.” The arrow will point to the
words “Next figures” only when the first
digit of the multiplicand and the first digit
of the product are one and the same. Inthat
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case the next two figures of the multiplicand
and the product are compared as above ex-
plained.

10ifth : When the arvow points to “Zone of
equal numbers,” place the decimal point as
many places from the left of the product as
there are whole nuinbers in the problem, and
when “Zone of minus one” ig pointed out
by the arrow, place the decimal point one less
place from left of product than there are
whole numbers in the problem, always reck-
oning- from left to right. -

Decimals X decimals.

Proceed as above by selecting first digit to
left of multiplicand and product and since
ciphers followed by a decimal point and be-
(ween the firgt digit are minus or negative
places, it follows that when the arrow points
to “Zone minus one,” that one additional
cipher must be added to the product. When
arrow pointsto “Equal number zone,” simply
prefix product with as many ciphers as there
ave ciphers in the problem located hetiween
the decimal polnt and {irst digit of both the
muitiplicand and multiplier.

The words Product and Quotient on the
base of the “Decimal and integral calculator”
are placed there for the reason that the result
of a muitiplication is termed product and
when division is performed by multiplying
the decimal of the divisor by the number to
be divided the result is in this case a product,
nevertheless, it is also the quotient, for the
reason that the result obtained by the multi-
plication of the decimal produces the quo-
tient. same as if divided in the usual way, as
Hlastrated in the follow problem:

Multiplication, 248 X 1345 equals 325
times.

It will be geen that this problem contains
four integral places. The first left digit of
the mmltiplicand is 2 and the first loft digit
of the product 18 3. Turn the figure 2 on the
dial until 3t comes nunder or opposite the fig-
ure 3 on the base. The arvow in this case
will point to “Zone of minus one” and having
four whole numbers in the problem it will be
seen that 4 minus 1 equals 3. The decimnal
point is therefore placed to the right of the
hird digit from left of product.

BExample #2 shows division of 65420
pounds of wheat by 60, showing that there
are 1090 bushels and 20 pounds in the 65,420
pounds. Multiply the decimal of 60 which is
016666666 by the gross number of pounds
65,420. The first digit of the mnltiplicand
is 1 and the first digit of the product is also
1. These two digits hrought opposite brings
the arrow to point to “Next figures.” Now
locate the next figure of the multiplicand
on the dial, revolving that ficure until it is
opposite the cipher on the base, which is
the next figure of the product the arrow will
point to “Zone of equal numbers.” The ci-
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pher in the decimal equwalent of 60 auto-
matically cancels one whole number leaving
4 whole numbers for consideration. Snnpl
place the decimal point behind the 4th digit
from the left and the result reads: 1090
bushels and 20 pounds.
Another problem in division.. Dividing
65,432,345 by 8201 giving a quotient or prod-
4734
uct of 7978.z557 3901 ‘
whole numbers. The decimal of the divisor
8201 is .0001219363, the three ciphers between
the decimal point and the first left hand
digit automatically cancels 8 of the whole

This problem contains 8

5 numbers leaving 5 whole numbers for con-

sideration.” The first digit. of the multipli-
candis 1 and the first d1g1t of the product or

uotlent is 7. By revolving the digit 1 on

e dial until it comes under the digit 7 of
the product the arrow on the dial will point
> which means the
decimal point is placed behind the 4th digit
from the left of the product. .

The preferred arrangement illustrated. in

7 Fig. 1. may, of course, be varied, but in this

armngement the “Zone of one less” is at the
left while the “Equal number zone” is at the

right and “Next figares” zone is below the

dial. Also the minus indication marks are
at the left while the equal indication marks
are at the right of the “Next figures” zone.

In the use of this improved device all

‘mental calcul‘xtlons are made unnecessary

and there are no “exceptions” to the general
rules applied to its use. The novel relative
arrangement of elements and indication
marks are for simplicity of use, arranged in
respect to the left-hand digits of the multi-
plicand and product, but may be arranged.
in respect to the digits of any one of the
three factors, to Wit : multiplier, multipli-
cand, and product The present ‘device has
a further advantage over the device of my
prior patent m that it is ‘cheaper to con-
struet.

The arrow on the revolving dial will only

point to the words “Next ﬁgures” when the
first digit of the multiplicand and the first
digit of the product are one and the same.
When this occurs, the first digit of the mul-
tiplier may be compared with the first digit
of the product and the arrow will indicate
the location of the decimal point. The word
“Multiplier” can be placed on the dial in

8

connection with the word Multiplicand to
read as follows: (Digits of the multiplicand
or multiplier.” The word “Multiplier” has
been purposely omitted from the revolving
dial to simplify the explanation and I will
usually omit it from the commercial product,
notwithstanding, that the co-action of the
digits of the multiplicand and the multiplier
with the digits of the products usually pro-

. duce one and the same results.

What I claim is:

~1."A decimal point calculator comprising.

a base; a dial mounted on said base, nu-
merals on sald base and dial, and co-acting
indicating means on said dial and base, the
relation ‘of said numerals and 1nchcat1ncr
means being such that by aligning one of

‘said numerals on said dial with one of the

numerals on said base, said indicating means
will- determine ‘the decimal poirnt location
in the product of which said numerals thus
located are the left-hand digits of the prod-
uct and one of the other factors.

2. A decimal point calculator comprising
a base, a dial mounted on. said base, nu-
merals on said base and dial, and co-acting
indicating means on said dial and base, the
relation of said numerals and indicating
means being such that by aligning one of
said numerals on said dial with one of the
numerals on said base, said indicating means
will determine the decimal point location in
the product of which said numerals thus lo-
cated are the left-hand digits of the multipli-
cand and product.

- 3. A decimal point caleulator comprising
a base a dial mounted on gaid base, digits cir-

cumferentmlly spaced on said dial and base,

minus and equal indication marks on said
base, and a pointer on said dial co-operating
with said minus and equal indication marks
substantially and for the purposes set forth.

4. The structure - defined in claim 3 in
which. said base is also marked to indicate

a “Next figures” zone with which the point-
er on said dial also co-operates for the pur-
poses set forth:

5. The structure defined in .claim 3 in
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which said base is marked on one side to in-
dlcate a “Zone of oné less” and on the other -

side i Is marked to 1ndlcate a-“Tqual number
zone.’

In tesﬁlmony whereof T affix my signature.

CHARLES E. L&TSHAW



