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To all whon, it may concern: 
Beit known that I, CARL LORENZ, a subject 

of the German Emperor, residing at Duisburg, 
in the German Empire, have invented certain 

5 new and useful Improvements in Calculating 

IO 

Machines, of which the following is a specifi 
cation. 
This invention relates to a simple machine 

for performing multiplication and division. 
It consists in the various features of improve 

ment, more fully pointed out in the claims. 
This invention has been patented in the fol 

lowing countries: in Germany August 25, 1887, 
No. 44,13S; Austria-Hungary, August 29, 1887, 
No. 34,106 and No. 66,103; Luxemburg, Au 
gust 27, 1887, No. SS2; Italy, August 26, 1887, 
No. 22,234; Great Britain, August 31, 1887, 
No. 11,807; France, August 31, 18S7, No. 
1S5,5S4; Belgium, August 31, 18S7, No. 78,714; 

2O Denmark, August 30, 1887, No. 407; and Nor 

25 
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way, September 1, 1887, No. 612. 
ln the accompanying drawings, Figure I is 

a face view of Iny improved calculating-ma 
chine. Fig. I is a side view of the same. 
Fig. III is a transverse section on the line i? I 
III, Fig. I. Fig. IV is a face view of a modi 
fication on an enlarged scale. Fig. W is an 
end view of the same. Fig. VI is a top view 
of the shafts ik l, with their disks t, on an en 
larged scale. Fig. VII represents two of the 
disks tenlarged. Fig. VIII shows the num 
bers placed around the disks t in a plane. Fig. 
IX shows an end view of the disk in. Fig. X 
represents the arrangement of the figures 

Fig. 
XI represents, on an enlarged scale, a roller, 
(t, showing the numerals on the same. 
With particular reference to Figs. I to III, 

the lettere represents the back plate provided 
with a series or rows of rollers, a, hung in 
bearings projecting forwardly from the plate 
e. The rollers a carry a number of numerals 
all arranged in like manner. Each roller is 
encircled by twenty rows of figures, with ten 
figures to the row, as shown in Fig. X. The 
upper ten rows represent units, while the lower 
ten rows represent corresponding tens. So, 
for example, in the column for the multiplica 
tion of four the following figures are in view: 

Units, 0, 4, 8, 2, 6, 0, 4, S, 2, 6; tens, 0, 0, 0, 
1, 1, 2, 2, 2, 3, 3. The rollers are provided 
with pinions a', that are engaged by a rack, c. 
The rollers are so placed that the same num 
hers will appear upon the top of the rollers in 
the same row. The racks a carry index-fin 
gers or pointers, running along a scale marked 
0 to 9. If the rack is moved until the pointer 
indicates 3, the numbers 0, 3, 6, 9, 2, 5, S, 1, 
4, 7 (units) and 0, 0, 0, 0, 1, 1, 1, 2, 2, 2 (tells) 
appear on top of the rollers located in the same 
row and operated by the salme rack. Above 
the rollers at are placed the oblique slides b, 
moving in a vertical direction and guided by 
means of pins b', engaging grooves J. The 
number of these slides b correspond with the 
number of sets of rollers at made in a plate or 
frame attached to the main plate e. Each 
slide b is provided with openings g and ty. 
The openings of expose the units of the roller 
located to the right of the slide and the open 
ings of expose the tens of the roller located to 
the left of the slide. The openings g (fare so 
far distant from each other that the lower 
opening always exposes the ten belonging to 
the unit exposed by the upper opening. If 
the rack c is placed, for example, with its 
pointer 3 at 3 and a slide, b, is placed oppo 
site the number 4 of a scale, near the bottom 
of the slide on the plate e, the unit-opening 
will show a 2 and the corresponding ten-open 
ing will show a 1, thus making 12. 

If the slide is entirely drawn down so that 
the scale indicates 9, the figure 27 will simi 
larly be formed. In multiplying numbers of 
several figures the different figures of each 
vertical column are to be added up. 

For performing divisions there are provided 
three shafts or axles, ill, (see Figs. I and 
VI,) carrying a number of disks t, which 
show the figures 0 to 9. (See Figs. VII and 
VIII.) Above the disks t bars l' are placed, 
attached to the slides d, and provided with 
openings through which the numerals on the 
disks t can be seen. The shafts i k l are jour 
maled in slides d, movable upon the tracks n. 95 
The disks t of the upper and middle shafts are 
so turned as to show on top, through openings 
in the bars l', figures forming the dividend, 
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while the divisor is formed by placing the 
slide b corresponding with the series of rollers 
a opposite a corresponding figure on the scale 
near the foot of said slide on the plate e. The 
disks t upon the lowermost shaft, l, are all 
placed at 0, and all the disks not in use and 
upon the left of the other shafts are also 
placed at 0. 
For multiplying it is well to utilize all the 

rollers from the top and theslides at the right, 
while for dividing it is more handy to place 
these rollers and slides opposite 0. Directly 
above (each vertical row of rollers there is one 
of the disks t upon axles i l; l. After the 
divisor and dividend have been formed, as de 
Scribed, the slided is drawn down, so as to ex 
pose only the lowermost row of rollers. 

If the divisor is contained, say, twice in 
the first two figures of the dividend, the lowest 
rack is placed with its pointer opposite 2. The 
result can now be obtained by multiplying the 
divisor by two. This result must be sub 
tracted from the dividend. This is done by so 
turning the disks upon the lowermost axle, l, 
(and which had been placed at 0) that they in 
dicate the multiplicative divisor just ob. 
tained. By disks in, having eccentric slots n', 
(see Fig. IX.) the lower axle, l, is, through pro 
jecting endst of the shaft l, working in said 
slots it, so moved toward axle k that cog 
wheelsk on the axles are caused to intergear. 
If, now, the lower disks are turned from 0 to 1, 
the disks on the axle k are revolved in an op 
posite direction, and if a 9 has been displayed 
it will be displaced by an S. 

If a subtraction is to be performed by the 
Same disk, the disk on the axle l is revolved 
for as many figures as the number to be sub 
tracted contains units. If figures are carried 
Over in Subtraction, the disk to the left on the 
axle l is revolved for one figure. The remain 
der, which is to be added, will appear after 
subtraction upon the disks of the middle axle. 
Next, the Second quotient-figure is found by 
moving the second rack to the second figure of 
the quotient to be found. The slided must be 
moved over the second row of rollers, a, to ex 
pose the result of the multiplicative divisor of 

50 
the second figure of the quotient upon this row 
of rollers. By again revolving the correspond 
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ing disks the result is ?ound, and so on until 
all the figures of the quotient are found, and 
the remainder is reduced to a decimal. If the 
figure of the quotient has been taken too large 
or small, this will appear by looking upon the 
figures on the roller, and it is only necessary 
to draw the rack backward or forward to cor 
rect the mistake. The dividend on the upper 
axle, i, remains unaltered during the calcula 
tion, it serving only as a check. By adding 
the figures on the lower and middle axle at any 
time during or after the calculation it can be 
ascertained if a mistake has been made, as the 
sunn of the numbers on both axles must always 
be equal to the dividend. If to form the high 
est place of the quotient one figure more is re 
quired of the dividend than the divisor con 
tains figures, the slide is, after finding of the 
first figure of the quotient, moved to the sec 
ond multiplication row. The lowermost row 
remains at 0; but, if desired, each axle may 
contain at its left an additional disk, so as to 
utilize the lower most row of rollers; or the 
rollers may be made sliding. 

In Figs. IV and V the rollers a are sup 
planted by disks provided with numbers that 
are arranged as described. These may be 
moved directly beneath the slides b. In lieu 
of the shafts i kl, tapes may be used. 
What I claim is 
1. The combination of the plate e with roll 

ers (t (t, slides b, having openings of g, and the 
racks c, engaging pinions a on the rollers a and 
having pointers 2, Substantially as specified. 

2. The combination of the rollers (t, and the 
racks c with the shafts i kl, carrying disks t 
and slides d, substantially as specified. 

3. The combination of rollers (t and racks c 
with the shafts i k, l, slides d, and with the disk 
n, having the eccentric slots n, engaging the 
ends of the shaft l, substantially as and for 
the purpose described. 
In testimony whereof I have signed this 

specification in the presence of two subscribing 
Witnesses. 

CART IORENZ. 

Witnesses: 
HAUR FRIEDRICH, 
GlTSTAVE ALBERT OELRIC(IS. 
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