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No. 768,089,

UNITED STATES

Patented August 23, 1904.

PATENT OFrIcE.

IRA N. SWEET, OF AURORA, ILLINOIS.

INTEREST-COMPUTING MACHINE.

SPECIFICATION forming part of Letters Patent No. 768,089, dated August 23, 1904,
Applicétiun tiled Augunst 4,1902, Serial No. 118,284, (No model,)

To «ll whom it may concern:

Be it known that I, Ira N. SWEET, & citizen
of the United States, and a resident of Au-
rora, 1n the county of Kane and State of T11i-
nois, have invented a certain new and useful
Improvement in Interest - Computineg Ma-
chines, of which the tollowing is a full, clear,
and exact description. |

The object of my invention is to provide a
device for ascertaining the amount of Interest
due on any given principal for any given
length of time quickly and easily by a purely
mechanical operation. |

Heretofore the most expeditious way of
computing interest, particularly in large finan-
clal and commercial institutions, has been by
book. This I accomplish by the means here-
mnatter fully described and as particularly
pointed out in the claims. |

Referring to the drawings, Figure 1 is g

- side view of my invention, showing the chart

25

and Interest-computing devices mounted upon
a suitable stand. Fig. 2 is a plan view there-
of. Kigs.3and4 are plan views of the oradu-
ated principal straight edge and fraction-in-
dicator used in conjunction therewith, having

portions of the dial of said indicator removed

30

35

10

45

SO as to expose to view the actuating mechan-
1sm for the index-hand of the same.
1s-a plan view, drawn to full s1ze, of a broken-
away section of the interest-indicating chart
and straight edge. Fig. 6 is a diagrammatic
view of said table, illustrative of the chrono-
logical zone of said chart, Fig. 71is a side
elevation of the upper portion of the su pport-

ing-stand and computing devices of a modi-

fied construction of my invention. Kig. 8 is
a diagrammatical view of the date-tables for
the ditferent per cents of interest which a1-
pear on the circumference of the date-chart
of said modification.

In the drawings, A represents a suitable
stand having a vertically-adjustable post «,
that has a head A’ securely fastened to its up-
per end, so constructed as to permit of the
circular chart B, supported thereby, to have
a rotary and a tilting movement, as desired.
The upper face of the chart B s provided
with a series of one hundred concentric spaces

0, which are separated by concentric lines,

Fig. 5

preferably black in color and of equal width,
and each of these spaces 4 is divided into
sections ¢, which are equal in length in all of
sald circular spaces, as near as practicable,
and at the same time permit said circular
spaces to be divided a given number of times
without leaving a fraction. Each of these
sections ¢ 1s provided with four slight gradu-
ations located at equal distances apart. The
mnermost circular space is divided into four
of these secticns, the next to the inner circn-
lar space into six of said sections, and the
third circular space from the center into elght
of said sections, and the sections in each suc-
cessive circular space from the center in-
creases 1n the same ratio until the outer or
one hundredth circular space is reached, which
contains two hundred of said sections. A
heavy radiating line is drawn extending from
the center of the chart to its circumference,
which intersects the point in all of said clr-
cular spaces, from which the division of each
of said spaces into sections commences, and
the section to the right of this zone or start-
Ing-line ¢ in each circular space contains the
numeral *°4,” which indicates the number of
divisions marked by the graduation into which
said first section is divided. The second sec-
tion to the right of the line ¢ contains the
numeral *8” and the next "*12.” the next
"*16,”and so on, and indicate the total number
ot divisions marked by the oraduations in the
sections extending from left to right in each

circular space entirely around the chart. Thus

the section of the innermost circular space
next the left-hand side of the zero-line ¢ con-
tains the numeral *“16,” indicating the total
number of divisions into which the sectlons
contained in said circular space is divided,
and the corresponding or last section of the
second cireular space from the center of the
chart contains the numeral ** 94 7 indicating

the total number of divisions in which said

second space is divided, and the last section
of the third space contains the numeral 82,7
indicating the number of divisions in said
space, and so on in the same mathematical
progression to the outer or one-hundredth cir-
cular space from the center, which contains
the numeral **800.” Qutside of this circular
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field of the chart B, which for convenience of

description will hereinafter be termed the " in-

terest-indicating ” field D, is a circumferential
marginal calendar zone, which 1s devoted to
concentric calendar-spaces B F (x, in each of
which the number of the days of the yearis
recorded. Taking the calendar year to con-
tain three hundred and sixty-five days, the
‘nnermost of these calendar-spaces E is di-
vided into seventy-one equal sections, which
are subdivided by suitable graduations mnto

five equal divisions, each of which represent

one day, thus dividing the entire calendar-

space B into three hundred and sixty-five di-

visions. This innermost circle is utilized dur-
ing the operation of the apparatus when 1t 18
desired to compute interest at eight per cent.,
as will hereinafter more fully appear, and the
starting-point of the section and the divisions
ot said sections into which said calendar-space
E is divided is indicated by the zero-line ¢ of
the chart or in the same radial line as that
bounding the left of the first section of the
one-hundredth circular space of the interest-
field C, which contains the numeral * 800.”

The next calendar-space bounding the eight-

per-cent. calendar-space, as well as all other
ot said concentric calendar-spaces beyond the

same, start from the zero-line; but the next

or seven-per-cent. calendar-space I ends at
the point intersected by a radial line bound-
ing the right of the section of the outer circu-

lar space of the field C containing the numeral

““700,” and the next outer calendar-space (,
or six-per-cent. calendar-space, endsat a point
intersected by a radial line bounding the right
of the section of the outermost or one-hun-
dredth circular space of field D containing
the numeral “600,” and so on. In Fig. 6 ot
the drawings is a diagrammatic view llustrat-
ing the concentric arrangement of these cal-
endar-spaces, by referring to which it will be
observed that my invention contemplates the

 computation of interest on any given amount

from one per cent. up to eight per cent. The
length of the calendar-space used in the com-
putation of interest at one per cent. corre-

sponds to one-eighth of the circumference of

50

55

the circle struck from the center of the chart.
The length of the calendar-space devoted to

‘the calculation of interest at two per cent.

corresponds to one-quarter of the circumfer-
ence of the circle, the length of the three-per-
cent. calendar-space to three-eighths of the
circumference, the length of the four-per-

" cent. calendar-space to one-half of the cir-

cumference, and so on, and each of these

~spaces is divided up 1nto three hundred and

60

sixty-five divisions, whichare suitably marked
by graduations for the convenience of locat-
ing the number of the days of the year for
which interest is due. If desired, the chart

“might be provided with calendar-spaces incli-
~ cating a fractional amount of interest, sub-
6z stantially as shown in Fig. 6, and which shows

768,089

spaces for one and one-half per cent., two and

one-half per cent., three and one-half per cent.,
and so on up to eight per cent.
In order to compute interest through the

| medium of the interest-field D and any given

one of the calendar-spaces, a principal ruler
K is employed, which is of a length sufficient
to extend from the center of the chart to and
beyond the circumference of the same and 18
provided with a straight edge that 1s divided
by a series of graduations £, corresponding to
the number of circular spaces in the 1nterest-
indicating field D and located a distance apart
corresponding to the width of said spaces.
These oraduations are numbered commencing
with ‘17 at the inner end, which registers
with the innermost circular space of the 1n-
terest-field D in numerical order to *°100” at
its outer end, where the outermost ot sald
oraduations registers with the outermost ot
said circular spaces of said field D. 1f de-

sired, every tenth graduation can be extended

and indicated by a decimal. These figures,
indicating the graduations on the ruler IS, in-
dicate the amount of principal on which 1t 18
desired to compute interest. Beyond the out-
ermost graduations indicated by the number
“100” said ruler is provided with several
graduations which respectively register with
the circular calendar-spaces of the calendar
zone D of the chart, and in the space between
the innermost of these ‘calendar-gradua-
tions” (as we shall hereinafter call them) is
the ficure ‘“8” and in the next of said calen-

dar-spaces <*7,” and the next ~6,” and so on

out to the figure =" 1.” |

- Now when it is desired to ascertain wha

the interest is upon a given amount the ruler
K is placed in a radial position upon the chart,
with the innermost and outermost principal
oraduations registering or alining with the
innermost and outermost circular space of the
interest-field D.and still maintaining its radial
position it is moved in a circular path until
the straight edge alines with the graduations
indicating the number of days interest 1s to
run in the ealendar-space representing the
rate of interest it is desired to compute. The
fioure representing the amount of principal
appearing next the straight edge of the ruler
is then located, and then the nearest number
in the circular space of the interest-field D
alining with the space marked by saic num-
ber is ascertained. If thestraight edgealines
with the radial cross-bar bounding the right-
hand end of the section, the number appear-

ing in said section will represent the amount
It said straight edge should cut

of interest.
throuch one of said sections between the ends
thereof, then the nearest figure plus a unit
tor each of the divisions between said num-
ber and said straight edge will represent the
amount of interest upon said principal. Ifor
instance, referring to Fig. 5, suppose 1t 1S

desired to ascertain the amount of interest
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3

on elghty-nine dollars at six per cent. for fif- | through which a pivotal pin projecting from
teen days. By following the toregoing di- | the center of chart B passes. |
rections and bringing the straight edge to | When in its normal position against arm J,
aline with the graduation in the six-per-cent. | the end of the ruler nearest plate i bears

-5 calendar-space indicating fitteen daysandthen | against and fits snug 1n the crotch of arm J, 7o

~allowing the eye to locate the graduation | as shown in Fig. 3 of the drawings, and when
marked *°89” on the ruler it will be found | it is moved laterally away from said arm said
that the nearest number to the right of the | ruler assumes the position shown in Fig. 4 of

straight edge is ““20” and there are exactly | said drawings. The extent of the movement,

1o two divisions between said straight edge and | of ruler K from arm J corresponds to the 7
the section numbered 20,” or twenty-two length of one of the divisions of one of the
cents, (22¢.) If the amount of principal was | sections ¢ of the chart, and by registering
eight hundred and ninety dollars instead of | the extent of its movement the exact fraction
eighty-nine dollars, a cipher would be added to | of said division remaining uncovered there-

15 both the.'" 89" and the 99,7 thus showing the | by is easily ascertained. This I accomplish 8o
interest to be two dollars and twenty cents for | by pivoting the end of ruler K nearest plate
hifteen days, and if the amount of principal | I to the short arm of a lever g (of the first
was eight thousand nine hundred dollars two class) by means of a link ¢ and by means of

- ciphers would be added to the 22" making | a rack /1, pivotally connected to the extremity

20 the total interest twenty-two dollars. The | of the longer arm of said lever, the movement 8¢
same rule applies to any of the numbers rep- | ot which is limited by the stop-pins ¢ 2, sub-
resenting the amount of principal upon which | stantially as shown in Figs. 2 and 8 of the
it 1s desired to compute the interest. drawings. This rack A engages a suitable

Sometimes the straight edge of the rule will | pinion 7. fast on the spindle of an index M,

25 strike throigh one of the divisions of the sec- which is journaled in the center of plate I and oo
tions of the field G, and if the principal is a | a dial N, which latter is so secured concentric
large amount the fraction would make it de- | to said plate as to form a housing for said le-
sirable to ascertain and have the exact amount. | ver, rack, and spindle, as shown. Rack 7 is
This can be done by eye measurement and in held in engagement with pinion . by the

30 some instances satistactorily; but in the ma- | guide-pin 7, and the long arm of lever ¢ has 95
jority of cases it would be preferable to do | a coil contraction-spring ¢, secured thereto,
this in such manner as to obtain a mathemat- which normally retains the raler and the 1n-
1cally correct result. 1T accomplish this by an | dex M in the position shown in Fig. 3, and
indicator which when the straight edge is | any movement of the ruler is indicated by said

35 moved forward from its normal position adis- | index. The ruler may be moved laterally by 100

“tance corresponding to the length of one of the hand. I prefer, however, to use an eccentric
divisions of asection will cause an incdex-hand | cam P, which engages the short arm of lever
to make a complete revolution of the circular g and is secured on a spindle that has a milled

~dial divided into one hundred equal spacessuit- | knob p on its outer end for convenience of

40 ably graduated, but when said straight edge | manipulation. The advantage of this cam is 105

~moves but a portion of said division will cause that it locks the ruler, and consequently the
sald index-hand to register a proportionate | index, in any position it may within the limits

‘part of a revolution only. Themeans for ac- | of 1ts movement be moved to and only per-
complishing this resultare tully illustrated in | mits those parts to automatically resume their

45 Kigs. 2, 3, and 4 of the drawings and com- original position when it is desired to he re- 110
prise a circular plate I of suitable material, | stored to its first position. - |
having a straight arm J projecting tangen- In Figs. Tand 8 I show a modified construe-
tially therefrom. ThisarmJ extends beyond | tion of my invention in which a circular in-
the circamference of chart B and has its outer terest chart or table R and a ruler » are used

50 extremity preferably shaped to form a con- that are similar to those hereinbefore de- 115
venient hand-grasp with which to move said scribed, but in which the concentric calendar
plate I and the straight edge K when the | zone is omitted, and instead a calendar-cylin-
~same are properly pivoted, as will hereinafter | der S substituted. The calendar-cylinder is
be more tully described. The width of the arm | movable independently of the chart R and re-

55 J 1s preferably less than one-quarter the diam- | volves in a plane at right angles to the plane 120
eter of plate I,and it has secured to the straight | of the chart. This is accomplished by secur-
side thereof nearest the tmaginary line radiat- | ing said cylinder on the outer end of a hori-
1ng from the center of said plate I, which the | zontal shaft s, which extends radially to the
length of said arm parallels by means of cor- | central post U, supporting said chart, and is

60" responding links d , located near each end, | journaled in suitable bearings forming part of 125

-satd ruler I{. The width of the ruler K is. ‘a stationary bracket T. The outer upturned
such that when it is held close against arm J | end of the arm of this bracket, in which the
its graduated straight edge will aline with a outer end of the shaft s is Journaled, is ex-
radial line drawn from the center of plate I | tended and is suitably secured to the under

05 and with the opening £ of the plate I, up ! side of the tangentially-extended end of arm

130
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J of the circular plate 1.
the shatt s has a bevel-gear », which meshes

with gear V, integral with the lower edges of
a eylindrical socket secured to and depending
trom the under side of the chart and concen-
tric therewith, which fits loosely on the upper

end of post £, so that when the chartis rotated

said shaft is correspondingly moved and will

revolve one complete revolution or a part ot

a revolution, according as the chart 1s mace to
move a complete circle or part of a circle.

The circumference of the cylinder S 1s pro-

vided with a series of equidistant circumfer-
ential lines, whereby it is divided into a se-

ries of, say, fifteen spaces of different lengths,

the longest of which located at the end nearest
the chart completely encircles the cylinder.
The next is one-sixteenth of the circumiference
of said eylinder less in length, and so on, each
succeeding space being one-sixteenth of the

ireumterence of the cylinder less in length

than the preceding one until the last space at
the end of the eylinder farthest from said chart

is reached, which 1s just one-eighth of the cir-
ecumference of the cylinder in length.

of the circumferentially-disposed spaces are
divided into three hundred and sixty-five di-
visions, each of which represent in numerical

8

order from left to right a given day of the

20
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45
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encireles the cylinder.

year, and all of them commence in the same
longitudinal plane as the commencement of
the first longitudinal space, which completely
The longest of said
calendar-spaces is used when it is desired to
compute interest at eight per cent., the next
at seven and one-half per cent., the next at
seven per cent., and so on until the shortest
calendar-space is reached, which 1s used when
it is desired to compute Interest at one per
cent. Now when it 1s desired to compute 1n-
terest by this modified construction of my 1n-
vention the chart is rotated and the cylinder
thereby revolved until the straight edge of
the ruler alines with the number of the day
of the year when the principal is to be paid
in the calendar-space used for the particular
rate of interest to be charged on said princi-
pal. The amount of principal is then located
on the ruler, whereupon the amount of inter-
est is computed in the manner hereinbefore
fully explained in connection with the pre-
terred form of my invention.

What I claim as new 1s—

1. Aninterest-computing machine compris-

ing an interest-field consisting of parallel rows

of numbers representing interest products at
different rates per cent. placed in arithmet-

“ical progression in series arranged in spaces

tormed by concentric circles intersected by
radial lines, a graduated rule having amounts
indicating principal marked thereon, and ase-
ries of date-spaces concentric with the rows
containing the interest products,the said date-
spaces being divided by approximately equi-
distantly-spaced lines indicating the days of

The inner end of

Kach

768,089

the year, the ends designating spaces being in
stepped relation. |

0 Aninterest-computing machine compris-
ing an interest-field consisting ot concentric
rows of numbers representing interest prod-
nets atdifferent rates per cent. placed in arith-
metical progression In series arranged 1n
spaces formed by concentric circles intersect-
ed by radial lines, a graduated rule having
amounts indicating principal thereon, and a
series of date-spaces concentric with the rows
containing the interest products,the said date-
spaces being divided by approximately equi-
distantly-spaced lines indicating the days of
the year, the ends designating spaces being in
stepped relation.

9 Aqinterest-computing machine compris--

ing an interest-indicating field consisting of
parallel rows of equidistant numbers repre-
senting interest products at ditferent rates per
cent. placed 1n arithmetical progression in se-

ries arranged in spaces formed by concentric

circles intersected by radial lines, a rule hav-
ing a straight edge with graduations located
the same distance apart as said rows of
numbers, consecutively designated by num-
bers arranged in numerical order from top to
bottom, and a series of date-spaces concentric
with the rows containing the interest prod-
ucts, the said date-spaces bemng divided by ap-
proximately equidistantly-spaced lines indi-
cating the days of the year, the ends desig-
nating the spaces being in stepped relation.

4. Aninterest-computing machine compris-
ing anindicating-field consisting ot concentriec
rows of equidistant numbers placed in arith-
metical progression in series arranged In
spaces formed by concentriccircles intersected
by radial lines, a rule having a straight edge
with graduations located the same distance
apart as sald rows of numbers consecutively
designated by numbers arranged in numerical
order from top to bottom, and a series ot date-
spaces concentric with the rows contalning
the interest products, the said date-spaces be-
ing divided by approximately equidistantly-
spaced lines indicating the days of the year,
the ends designating the spaces being In
stepped relation.

5 Aninterest-computing machine compris-
ing an interest-indicating Geld consisting of
concentric rows of numbers representing in
terest products at different rates per cent.
placed in arithmetical progression in series
arranged in spaces formed of concentric cir-
cles intersected by radial lines, a oraduated
rule having amounts indicating principal

marked thereon, and a series of date-spaces

concentric with the rows containing the
interest products, the said date-spaces be-
ing divided by approximately equidistantly-
spaced lines indicating the days ot the year,
the ends designating the spaces being In
stepped relation. |

6. An interest-computing machine compris-
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ing an interest-field consisting of concentric

rows of numbers representing interest pro-
ductsatdifferent rates per cent. placedin arith-
metical progression in series arranged in
spaces Tormed by concentric circles intersect-
ed by radial lines, a graduated rule having
amounts indicating principal marked there-
on, and a series of date-spacesconcentric with
the rows containing the interest products, the
said date-spaces heing divided DY approxi-
mately equidistantly-spaced lines Indicating
the days of the year. the ends designating
spaces being in stepped relation. |

7. Aninterest-computing machine compris-
ing an interest-indicating field consisting of
parallel rows of equidistant numbers repre-
senting interest productsat different rates per
cent. placed in arithmetical progression in
series arranged in spaces formed by concen-
tric circles intersected by radial lines, of a
rule having a straight edee with gracduations
located the same distance apart as said rows
of numbers consecutively designated by num-
bers arranged in numerical order from top to
bottom, and a series of date-spaces concentric
with the rows containing the interest pro-

ducts, the said date-spaces being divided by
-approximately equidistantly-spaced lines in-

dicating the days of the year, the ends desig-
nating spaces being in stepped relation.

- 8. An interest-computing machine compris-
ing an interest-indicating fi
concentric rows of equidistant numbers repre-
senting interest products at different rates per
cent. placed in arithmetical progression in se-
ries arranged in spaces formed by concentric
circlesintersected by radial lines, of a rule hay-
g a straight edge with eraduations located
the same distance apart as said rows of num-
bers, consecutively designated by numbers ar-
ranged in numerical order from top to bot-
tom, and a series of date-spaces concentric
with the rows containing the interest pro-
ducts, the said date-spaces being divided by
approximately equidistantly-spaced lines in-
dicating the days of the year, the ends lesig-
nating spaces being in stepped relation.

9. Aninterest-computing machine compris-
Ing an interest-indicating field having divided
Spaces containing numeral, and dates indicat-
Ing spaces having positive relation to the nu-
meral data.on said field, the said date-spaces be-
ing divided by approximately equidistantly-
spaced lines indicating the days of the year.
the ends designating spaces terminating in
stepped relation and a ruler having oradua-
tions indicated by numbers representing prin-
cipal extending diagonally through the inter-
est and cate spaces.

10. An interest-computing machine com-
prising a circular interest-indicating field di-
vided into concentric graduated spaces—con-
taining numbers—a date-indicating zone con-
taining date-spaces surrounding and concen-
tric to the same, the said date-spaces being di-

eld consisting of
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vided by approximately equidistantly-spaced
lines indicating the days of the year. the ends
of the date-designating spuces terminating in
stepped relation, and a ruler having oradua-
tions indicated by numbers representing prin-
cipal, which is placed radially to said field and
1s adjustable in a circular path struck from

‘the center thereof.

11. An interest-computing machine com-
prising a circular indicating-field, a date-in-
dicating zone surrounding the same having
concentric calendar-spaces, the said spaces be-
ing divided by approximately equicistantly-
spaced lines indicating the days of the year,
the ends designating spaces terminating in
stepped relation.

12. An interest-computing machine com-
prising an interest-field, containing numerical
data, and date-indicating spaces having posi-
tive relation to the numerical data on said
field, the said date-spaces being divided by ap-
proximately equidistantly - spaced line indi-
cating the days of the year, the ends desigo-
nating spaces terminating in stepped relation
and a ruler having graduations indicated by
numbers representing principal which is ad-
justable radially with relation to said interest-
field and date-indicating spaces.

13. Inaninterest-computing machine, a cir-
cular interest-indicating field and concentric
calendar zone, a ruler having a straight edge
normally in a line intersecting the center of
sald field and a carrier to which said rule is
movably attached, and means supported by
sald carrier for indicating the extent of the
independent movement of the ruler.

14. In aninterest-computing machine, a.cir-
cular interest-indicating field, and concentric

‘calendar zone surrounding the same, of a cir-
cular plate having a tangentially-extending

arm rotatably secured to the center of said
field, a ruler having a straight edge normally
intersecting the center of said field, said
straight edge being movably attached to the
arm of said carrier, a dial supported by said
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plate, having an index-hand and means oper-

atively connecting said ruler and hand where-
by the latter indicates the extent of the inde-
pendent movement of the ruler. o

15. Inaninterest-computing machine, a cir-
cular interest-indicating field, and concentric
calendar zonesurrounding the same, a circular
plate having an integral tangentially-extend-
ing arm, rotatably secured to the center of
said field, a ruler having a straight edge nor-
mally in a line intersecting the center of said
field, said ruler being movably attached to the
arm of said carrier, a dial supported by said
plate, an index-hand, spindle therefor pro-
vided with a pinion, areciprocal rack, a Spring-
returnable lever to the longer arm of which
sald rack is pivotally connected and link unit-
ing the shorter arm of the same to said ruler.

16. Inaninterest-computing machine, a cir-
cular interest-indicating field, and concentric
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._ " calendar zone surrounding the same, acircular | able lever to the longer arm of w hich said rack
B plate having an integral tangentially-extend- | is pivotally connected and link uniting the
- ing arm, rotatably secured to the center of | shorter arm of the same to said ruler.
said field, a ruler having a straight edge nor- | In testimony whereof 1 have hereunto set
o = mally in a line intersecting the center of the | my hand at Chicago, Illinois, this 25th day of 15
- field, corresponding links secured to and con- July, 1902. |

B necting each end-of the ruler to.the arm of | IRA N. SWEET.
said carrier, a dial supported by said plate, an Witnesses:
index-hand, spindle therefor provided with H. S. GAITHER,

10 a pinion, a reciprocal rack, a spring-return- - E. K. Lun~py.
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