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SPECIFICATION forming part of Letters Patent No. 518,172, dated January 23, 1894,
Application filed Fehrnary 8, 1893, Serial No, 461,451, (No model.) Patented in France November 10, 1891, No. 217,367,

To all whom it may concerm:

Beit known that I, JULIUS BILLETER, man-
ufacturer, a citizen of Switzerland, residing at
Zurich, in the canton of Zurich, Switzerland,
have invented certain new and useful Im-
provements in Calculating-Rollers; and I do
hereby declare the following to be a full, clear,
and exact description of the invention, such
as will enable othersskilled in the art to which
it appertains to make and use the same.

Thisinvention hasbeen patented in France,
No. 217,367, dated November 10, 1891.

The calculating roller hereinafter described
has for its object the execution of multiplica-
tions, divisions, proportions, and- especially
also repartition-calculations, which calcula-
tions are very much simplified and facilitated
by the aid of the same.

In the annexed drawings, Figure 1 repre-
sents the caleulating roller in perspective
view, where the finer division lines of the
seales are only marked in two places, and Fig.
2 is a diagram of the scales on the said eyl-
inder and slide.

The calculating roller consists of the roller
proper A, journaled in the bearings ¢ of the
frame C and turned by means of the knoba
and of the slotted slide B which is movable
and adjustable along the roller A, by means
of theknobsb. Theslide Bismade of asheet
of aluminium which is coated with celluloid,
and strips are punched out of it in such a
manner, thatonly the scale and a narrow mar-
gin are left on each side of the sheet. The
sheet thus cut out is bent into the shape of a
hollow eylinder and the edges are fixed to-
gether. Its length is about half that of the
roller or cylinder.

The calculating roller is based on the prin-
ciple of operations with logarithms, and for
this reason all caleulations, which can be ex-
ecuted by logarithms, may also be executed
on thisroller. Thelogarithms of the numbers
are drawn up as linear values or lengths on
the scales of the calculating roller. The writ-

ten figures however do not give the logarithm,
but the number (numerus) corresponding to
the logarithm in question. Multiplications,
for instance, are logarithmically replaced by
the addition of the logarithms, with the cal-
culating roller, that is, graphically, they are

performed by simply adding together twd
lengths. If it is required, for instance, to
multiply eleven by eleven on the calculating
roller, then the zero point ¢ of the slide is

55

placed against the figure 11 on the cylinder

or roller (Fig. 2) and over the figure 11 of the
slide is read the produect 121 on the roller.
The distance from the starting point e on the
slide to the figure 11 is thus to be added to
the distance from the starting point d of the
roller to the figure 11. The same position
shows how to divide one hundred and twenty-

%:11); in this case the dis-
tance on the slide from the starting point of
the same to figure 11 must be subtracted from
the distance between the starting point and
figure 121 on the roller, and over the start-
ing point of the slide may be read the quo-
tient 11 on the roller. The same position of
the slide gives the example of proportion and
repartition—

121_132_143_154 108 o
11 18 )

one by eleven (

i2 7187 14

In order that the slide may throughout
cover figures and indicate the figures sought
for, and in case of repeated multiplication by
the same number or multiplicator, to read off
all the produets and in case of repeated di-
vision by the same divisor to read off all the
proportionsor quotientsand in case of reparti-
tion-caleulations to show all figures of solu-
tion by one position of the slide on the cal-
culating rvoller, the logarithmic division on
the cylinder or roller A is repeated at inter-
vals. The logarithmie division of the scale
of the slide B, however, is continuous without
repetition, but otherwise corresponds to the
division of the scale on the roller A.

The numbers with two places, 11 to 99, are
distinguished by two bold figures. In seek-
ing the nmumbers from 100 up to 1,000, 11

stands for 110, 12 for 120, &e., the naughts

being added in the mind.

The manner of using the caleulating rotler
is as follows:

In multiplication, the eylinder or roller is
turned with the left hand, so as to bring the
starting point of the slide before the eye. The
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.- 8lide is next grasped with the right hand on
the knobs, and the starting point of the same
is placed opposite the nearest factor, the roller

being for this purpose turned toward or from.

5 the operator by the left hand. In line with
the other factor, may be read the product on
the roller. The bold figures arranged right
.and‘left on the cylinder and the slide facili-
tate the finding of any number, If the two

10 highest places of any number are sought for
among the numbers-on the margin, then the
next following places of this number are al-
ways to be found in the same line. :

In division the divisor on the slide is
t5 brought before the eye, by turning the eylin-
der, and the said divisoris then placed under
the end point f in the middle of the eylinder.
In line with the dividend on the slide, may
be read the-quotieut on the cylinder or roller.

In proportion and repartition calculations
the known proportional numbers on the roller

- and on the slide are placed opposite each
other, and similar proportions are read off on
the cylinder and on the slide without the lat-

25 ter being moved. '
In the following examples the nambers on
the cylinder are placed above the line and
those on the slide are below the line.

‘20

30’ @) Mulliplication:
Roller 11 22 121 165 1232 14938 53779

Stide e 2(20) 11 15 112 1358 4839

b) Division: :
Roller end point 2(20) 11 15 112 1358
35 Slide 11 22 121 165 1232 14938
4889

53779
¢) Proportion:
Roller ~ 36~ 76 2(20)
Slide

40
18 338 e
d) Repartition:
Roller 240 45 126 1926 3075 19332
45 Slide 80 15 42 642 1025 6444 .

To more fully illustrate the operation of
this calculating device the following loga-
rithmic graphie solution of practical exam-
ples is appended: '

50

a) Use of the calculating roller in banks,
savings and money lending establishments:

Example: How muech is the disecount of

g5 $1,240 in 87 days at 5%

Roller Amount Discount

Slide Interest divisor Days

Roller Amount $1,240 $14.98 discount
6o Slide 5% interestdivisor=72 Days 87

(starting or end mark).’

- b) Use of the calculating roller in railway
offices: . .

Example: For 320 kilometers the charge is
$11.40; how much for 30, 80, 165, 45 (320 kilo-

meters)? _ : _ 65
Roller $11.40 - $1.06 ~ $2.85 $5.88 $1.61
Slide 320 km. 30km. SOkm. 165 km. 45 km,
c) Use of the ealeulating roller in insur-
ance offices: , ‘ 70
Example: Given the amount to be insured
$13,570, the premium $37.50, the sum rein-
sured $7,580, what is the premium for rein-
surance? - B
Roller  $37.50  2=$20.95 v 18
Slide $1,357(0) $758(0)

d) Use of the caleulating roller by builders
and other contractors: g

Example: What are the wages for 83 days °°
at $3.60°7 - ; '
Roller 8.75 =%31.50 wages
Slide e $3.60

What is the cubature of a room 12.8 m. 8
long, by 1.08 m. wide, by 0.65 m. deep?
Roller 12.8 m. 13.82 m?2 [ 13.82 m% 8.99 mé,
Slide e 1.08 m. e 65

Qo

e) Useof the calculating roller in statistical
offices: o '

Example: Find out what percentage of the
sum (11672) each of the following values rep-
resents: 95

710, 590, 612, 1240, 2180, 6340 (sum 11672).

Roller endpoint=100 6.08% 5.069 5.23%

Slide 11672 710 590 o6l2
10.6295 18.689% 54.33% :
1240 2180 6340

I claim— ~ ,

In a logarithmie calculating device, a cyl-
inder graduated and numbered in parallel
longitudinal lines and capable of rotary mo-
tion only, in combination with an openwork
slide fitting on the said cylinder and of half
its length, thesaid slide being capable of both
rotary and longitudinal motion and having
longitudinal logarithmiecally gradnated bars
as well as notches and knobs on its margin
to mark the beginning and end of the scale
substantially as set forth.

In testimony whereof I affix my signature in 11 |
presence of two witnesses.
JULIUS BILLETER.
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Witnesses: .
ERNST BILLETER,
T. BILLETER,
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