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To all alom it may concern: 
Zen, of the United States, residing at Lo 

st Corner, in the county of Clermont and 
State of Ohio, have invented certain new 
and useful Improvements in Computing 
Tables, of which the following is a speci 

i fication. 

10 
The invention relates to a tabular calcu 

lating sheet fqir use in multiplying or di 
viding any given number within the limits 
of the table by the certain number, not ex 
ceeding two figures, for which the particu 

15 
lar table is constructed; and the object of 
the invention is to provide a computing 
table by means of which such multiplica 
tion, or division can generally be accom 

splished by a mere inspection of the table. 
20 
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to the two intermediate figu?es of any pro- which is 989 located in row 04 in the X col 

In the agcompanying drawings, forming 
part of this specification, Figure 1 shows 
the beginning of a table constructed i? ac 
?ordance with the present invention-for 
multiplying by a mere inspection any. num 
bernot exceeding four figur?s by the num 
ber 23 as a multiplier, or for dividing any 
number not greater than 229,977, by the 
number 23 as a divisor; Fig. 2 shows the first part or half of a computing table con 
structed according to the present invention 
for multiplying by inspection any number 
not exceedig, four figures by the number, 
89 as a 1.1tiplier, ºr for dividing an† um 
ber not greater than S89,911 by the number 
89 as a divisor. Fig. 3. a continuation show 
ing tle Second part or half of the table; and 
Fig. 4 shows the first part of a modified or 
extended forn of a computing table con 

a two-figure number. 

a m ... I posed multiplicand, that is to Say, the num 
Beit known that I, JoHN KNAUSE, a citi erals indicating the ten and hundred figures 

thereof. In this column the same number 
i? occasionally duplicated, as I shown; for 
the particular purposes of the table; and 

55 

ciphei's are prefixed when necessary to make. 
To the left of the middle or X column 

are provided ten several columns forming 
what is designated as Division A at the 
head of these columns, and the head of 
each column is further designated by the 
ten arabic digits or numerals, namely, 0,1,2, 
3, 4,5,6,7,8 and 9, representing respectively 
the lefthand or thousand figure of any pro 
posed multiplicand, so that this division 
might well be called the thousand division 
of the table. And to the right of the middle 
or X column are also provided ten several 
columns forming what is designated as Di 
vision, B at the head of these columns, and 
the head of each column is further desig 
nated by the ten arabic digits or numerals, 
namely, 0, 1, 2, 3, 4, 5, 6, 7, 8 and 9, repre 
senting respertively the righthand or unit 
figure of any proposed multiplicand, so that 
this division might well be called the unit. 
division of the table. 
The several vertical columns are pref 

erably separated for convenience of inspec 
tion by the vertical lines a and l, the verti. 
cal lines ( dividing the several columns in 
Divi. ion A and Division IB being preferably 
distinguished from the vertical lines b at 
each side of the middle or X column and at 
each side of the table, which distinction 
nilay be made by using a single line for the 

structed according to the present invention former and a double line for the latter, as 
for taultiplying by inspection any number 
not exceeding six figures by the number 99 
as a multiplier, or for dividing any num 
ber: mot éx????????fig; 98.999,901 by the number 
99 is a divisor. 
In the preferred or simpler form of the 

invention illustrated in Figs. 1, 2 and 3, 
the table is composed of a series of vertical 
cofumns and transverse rows of figures, the 
middle column of which is designated for. 
distinction by the letter X placed at the 
head of the column, and contains in series 

shown or by printing the respective lines 
in different widths or colors. 

In the construction of the table, consecu 
tive multiples of the multiplier to be used in 
a given table are entered in series from left 
to right in the several rows of Division B. 
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These multiples begin with .000 in the first 
row of the 0 column and thence in series to 
the right are entered the successive multi 
ples as 023, 046, 069, etc., as shown in Fig. 1 
for the multiplier 23; and so on in the sev 
era. Successive rows sp. to the largest mul down the column numbers corresponding tiple which can be expressed in three figures 
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umn, and column 3 in Division B. In this 
division, ciphers are prefixed to the smaller. 
multiples when necessary to make a three 
figure number. This ? row com 
pletes what may be termed and is designated 
Section 1 at either side of the table shown in 
part in Fig.1, and the next succeeding mul 
tiple 1012 of the multiplier instead of being 
entered in the table in the same transverse 
row with the 989 multiple, is entered in the 
next row below; and the thousand figure 1 
is omitted, so that this multiple appears in 
column 4 of Division B as 012, being the 
first multiple in the first row of Section 2 of 
the table, in which row the number 04 of 
the X column is repeated as the first. num 
ber in Section 2. Beginning with the mul 
tiple (1)012 in Section 2 of Division B, con 
secutive multiples of the multiplier are en 
tered in series from left to right and in suc 
cessive rows as before, until the next thou 
sand is reached, at which we have the mul 
tiple (1)978 entered in row 08 in the middle 
or X column and in column 6 of Division B, 
this number being the last number in Sec 
tion 2; and the last three figures of the next 
succeeding multiple (2)001 are entered in 
column 7 of Division B in the next row be 
low and become the first multiple in Section 
3 of the table, for which row the number 08 
is duplicated or repeated in the middle or X 
column of the table. 
The several transverse rows are prefer 

ably separated for convenience of inspection 
by the transverse lines c and d, the trans 
verse lines a dividing the several rows in 
each section being preferably distinguished 
from the transverse lines d between the sev 
eral sections, which distinction may be made by using a lighter line for the former and a 
heavier line for the latter, as shown, or by 
printing the respective lines' in different 
colors. . ? 

In the thousand Division A of the sim 
pler form of table, only one row of multiples 
of the multiplier is entered and used in each 
section of the table. In Section 1, the mul 
tiple begins with 0 in the cipher column, and 
thence in series to the right are entered the 
successive multiples 23,46,69, and so on to 
207 in column 9 of this division; and, for 
the purposes of the table, it is not necessary 
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to prefix ciphers to the respective multiples 
to make a three-figure number as is done in 
Division B of the table. In the next section 
in Division A of the table, the row of num 
bers is each increased by one so that we have 
the series 1, 24, 47, and so on to 208 in Sec 
tion 2; and the numbers 2,25, 48, and so on 

60 to 209 in Section 3; and likewise for each 
succeeding section of the table. in the use of the table, thus described, 
which is constructed for the multiplier 23. 
for multiplying any number not exceeding 

four figures, as, for instance, 3147, the mul- 65 
tiplicand is pointed off or separated men 
tally or otherwise into the thousand figure 3, 
the two intermediate figures 14 and the unit 
figure 7, as follows-3147; and the three righthand figúres of the productare ready 74 
found by mere inspection in column cf. 
Division B and in the row designated J4 in 
the X column-the figures thus foundia he 
table being 381; and the lefthand figuresso 
the product are readily found by mere iud- ?i 
spection in column 3 of Division A in the 
same Section 4 wherein the right-hand fig 
ures were found-which left-hand figures as 
shown by the table are 72: and by merely 
prefixing these left-hand - figures to the 80 
right-hand figures, we have the proper prod- . 
uct 72,381, from multiplying 3147 ? 23. 
From the foregoing description of the 

construction and use of the table, it appears 
that the two-figure numbers in the middle 85 
or X column are continued consecutively ex- . 
cept when a section ends before the last row 
of multiples in Division B is completed, that 
is, before all the columns are filled; in which 
event the number in the X column must be 90 
continuedog repeated until such line is com 
pleted, oré iowbelow in the first row of the 
next section since the several multiples in 
the broken-line in Division B require the . 
same number in the X. column, but corre-95 
spond to the numbers in Division A which . . 
are entered in the respective sections in Di 
vision B. ? . . . 
A complete table formultiplying by a 

mere inspection any number containing not 100 
more than four figures by the number 89 as 
a multiplier is shown in two parts in Figs. 2 
and 3, Fig. 2 being part 1 and Fig. 3 being. 
part 2 of the table, and part 2 being merely 
a continuation of part 1. In this table it 105 
will be seen that the several sections, (which 
are not designated excepting as they are 
separated by heavier transverse lines), are 
limited to two parallel transverse rows in . 
Division B of the table; and it is eyident. 110 
generally that the size of sections.varies in versely with the value of the multiplier, and 
that the number of sections in a given table 
is equal to the number of units in the multi 
lier. . . . . . . . 

p. In the use of the table illustrated in Figs, 
2 and 3 for multiplying by mere inspection 
any number containing not more than four 
figures, as, for instance, 7859, the product 
can be readily obtained by merely separat- 120 
ing the multiplicand as before described, a? · 
follows- 859; after which the three right figures of the product are readily foundin 
column 9 of Division B and row 85 as desig 
nated in the X column, the three figures 125 
thus found being 451; to which are prefixed 
the figures or number found in column of 
Divisin A in the same section from which 
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the right-hand figures are taken, the prefix 
figures thus found being 699; thus making the 
complete product 699,451. In the use of the 
same table, if it be desired to multiply any 
number consisting of more than four figures 
by the number 89, the same can be done by 
beginning at the right and dividing the 
multiplicand into periods of four figures 
each, as, for instance, if the multiplicand is 
2,785,349, it is first divided as follows: 278 
5349, whereupon the multiplication of the 
first four figures, 5349, by S9 is made as be 
fore described by an inspection of the table 
and a partial product of 476,061 is found; 
after which the multiplication of the next 
three figures. 278, (with a cipher prefixed 
to make four figures 0278), is likewise made 
by a nere inspection of the table and a sec 
ond partial product is found to be 24,742, 
which, being located four places to the left 
and added to the first partial product, gives 
the complete product of 247,896,061 for the 
multiplication. 
These examples illustrate the general use 

of computing tables constructed, as de 
scribed above, according to the present in 
vention; and general rules may be stated 
as follows for making any multiplication. 

Multiplication. 
Oase I.—To multiply any number not ex 

ceeding four figures by any other number 
not exceeding two figures. 

Rule.--Point off unit figure of multipli 
cand, find next two figures in the X column, 
then proceed to the right in same section to 
column headed bv unit figure, and the nunn 
ber thus found will be the first three right 
hand figures of product. Then proceed in 
same section to the left to column headed by 
fourth figure of multiplicand, and the num 
ber thus found is prefixed to the right-hand 
figures already found and the product is 
thus completed. 

Case III.—To multiply any number con 
sisting of five or more figures by any other 
number not exceeding two figures. 
Rule.--Beginning at the right, divide the 

multiplicand into periods of four places 
each. Proceed with the four figures in the 
first period as directed in Case I for the first 
partial product. Then proceed with the fig 
res in the next period in the same manner for the second partial product and write the 

same four places to the left under the first 
partial product. Proceed with the figures in 
each additional period in the same manner, 
always writing each successive partial prod 
uct four places to the left of its predecessor; 
and the suum of the several partial products 
thus written is the complete product. 
Case III.–When multiplier consists of 

three or more figures. 
Rule.--Beginning at the right, divide the 

B 

multiplier into periods of two figures each. 
Proceed with each period of the multiplier 
precisely as in Cases 1 and II, placing each 
successive partial product two places to the 
left of its paredecessor, and the sum will be 
the colnplete product. 

Avote. -Should multiplicand contain fewer 
than four figures, prefix ciphers to make 
four places. After a little experience this 
will become merely a mental process. 
From the foregoing examples and rules it 75 

is evident that, by reversing the processes, 
the tables may be used for division as well as 
inliltiplication, the table constructed for a 
particular multiplier being employed for 
the same number as a divisor; and for such 
se the normal capacity of the table is a divi 
dend equal to 9,999 multiplied by the multi 
plier for which the particular table is con 
structed, as, for instance, 889.911 in the ta 
ble constructed for 89 as the multiplier. 
General rules nay be stated as follows for 
such 

Division. 

Case I.--When the dividend is the ca 
pacity of the table or less. 

I’tle.--Point of three figures from right 
of dividend. Find emaining figures, or 
nearest less in first row of Division A, and 
proceed downward in the same column until 
exact figures are found. The figure heading 
the column so found is first figure of the 
quotient. In Division B in the same section 
find the three figures pointed off, or the 
nearest number less. In the same row of 
column X find the next two figures of the 
quotient, and, at the head of the same ver 
tical column, find the fourth figure of the 
quotient. If the number referred to is less 
than the three figures of the dividend point 
ed off, subtract the one from the other and 
the difference will be the remainder. 

('ase III.—When dividend is greater than 
the capacity of the table. Begin at right of 
dividend and point off three figures. or as 
many times three figures as may le neces 
sary to reduce dividend to capacity of table. 
Then proceed with the left-hand period as 
in Case II. In the event a renainer is left, 
annex the next period to the remainder and 
proceed as before for each successive period 
until operation is complete. 

Case III.--To reduce a remainder to a 
decimal. 

itle.--Annex one cipher to remainler. 
Iroceed as in Case I to find a number one 
less than remainder with annexed cipher. 
The figure at the head of the column so 
found is first figure of decimal. In the same 
transverse section in Division B, find great 
est number. The figures in the same row in 
lhe X column are the next two decimal 
places, and the figure at the head of the col. 
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umn containing said greatest number is the 
fourth decimal place. 

Note.-Should dividend contain fewer 
than four figures, prefix ciphers to make 
four places. Very rarely, the first period of 
the dividend is less than the smallest num 
ber in the same section; in which case, use 
the preceding section, and then subtract the 
largest number in Division B, in the same 
section, from the first period with 1 pre 
fixed. 
A modified or extended form of table con 

structed according to the present invention 
is illustrated in Fig. 4. The principle of 
construction in this extended form is sub 
stantially the same as for the simpler form, 
but admits the use of a multiplicand of six 
figures and the capacity of a section is ten 
thousand instead of one thousand. The col 
umns in Division B contain consecutive multiples of the multiplier up to the largest 
which can be expressed in four figures, and 
the numbers in Section 1 of the ten thou 
sand Division A are the same as in Section 
IB except the prefixed ciphers are omitted 
in the multiples containing less than four 
figures and the multiples occurring in the 
last row of the section are also omitted. In 
Section 2 and in each succeeding section of 
Division A, the numbers are respectively 
greater by a unit than the corresponding 
number in the preceding section; so that 
each section of Division A has always just 
ten rows of multiples. The intermediate 
column includes a series of numbers each 
composed of three figures from 000 up to 
999 in a complete table (not shown), the 
number in the X column in the row at the 
bottom of each section being repeated in 
the row at the top of the section next below. 
And finally, an additional column is pro 
vided at the left of the table in which are 
entered the numerals 0, 1, 2, 3, 4, 5, 6, 7, 
8 and 9, respectively, in the first ten rows 
of each section. which additional collinn 
may be termed the hundired thousand col 
unn as the figures in each section corre 
spond with the first figure of any particular 
multiplicand having six figures. For the 
use of this extended table, the rule for mul 
tiplication is practically the same as ex 
plained above for the simpler table, and may 
be expressed as follows: 
I?le.-Find first or unit figure of mul 

tiplicand at the head of Division IB, and 
proceed downward in the same unit column 
containing this figure to the row containing 
the next three figures of the multiplicandin 
the N column, in which row and in the 
same unit colmun will be found the first 
four figures of product. Find the fifth 
figure of the multiplicand at the head of the 

1087,640 

which the partial product of the row has 
been taken, and, in this section, find the row 
which contains the sixth figure of multipli 
cand in the hundred thousand column, in 

65 

which row and ten thousand column will be 
found the remainder of product to be pre 
fixed to the partial product already found 
in the unit division. 

I claim: 
1. A computing table including a middle 

column containing a series of numbers sev 
erally representing the intermediate figures 
of a multiplicand, a lateral division contain 
ing a series of columns having therein a 
series of multiples of a particular multi 
plier severally representing the right-hand 
figures of a product of a multiplicand by 
the multiplier, and another lateral division 
containing a series of columns having there 
in a series of numbers severally represent 
ing the left-hand figures of said product. 

2. A computing table including a middle 
column containing a series of numbers sev 
erally representing the intermediate figures 
of a multiplicand, a lateral division having 
ten columns headed by numerals in series 
severally representing the unit figure of the 
multiplicand, and another lateral division 
having ten columns headed by numerals in 
series severally representing a left-hand 
figure of the multiplicand; there being mul 
tiples of a particular multiplier entered in 
series and transverse rows in the columns of 
one division, ciphers being prefixed or the 
left-hand figure omitted when necessary to 
make a given-figure number, and the first 
multiple from which each several left-hand 
figure is omitted being entered in a row 
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below the last preceding multiple to form. 
separate transverse sections, the last num 
ber in the middle column in each section be 
ing repeated as the first number in the next 
section when a row of multiples is broken; 
and there being a series of numbers in the 
first section of the other division like the 
first row of multiples in the one division, 
and a similar series of numbers each in 
creased by one unit in each succeeding sec 
tion of said other division. 

3. A computing table composed of a mid 
dle column containing a series of numbers 
severally representing the two intermediate 
figures of a four-figure multiplicand, a lat 
eral division containing ten columns headed 
by numerals in series severally representing 
the unit figure of the multiplicand, and 
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20 

another latera division having ten columns 
headed by numerals in series severally rep 
resenting the thousand figure of the multi 
plicand: there being a series of multiples 
of a particular multiplier entered in series 
and transverse rows in the columns of one 

column in the ten thousand Division A and division, ciphers being prefixed or the left 
proceed downward to the same section from hand figure omitted when necessary to make 
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a three-figure number, and the first multiple first section of the other division like the 10 
from which each several left-hand figure is first row of multiples in the one division, 
omitted béing entered in a row below the and a similar series of numbers each in 
last preceding multiple to form separate creased by one unit in each succeeding sec 
transverse sections, the last number in the tion of said other division. 
middle column in each section being re- JOHN KNAUSE. 
peated as the first number in the next sec- Witnesses: 
tion when a row of multiples is broken; W. A. Jose PH, 
and there being a series of numbers in the T. R. BREEDING. 


