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UNITED STATES PATENT OFFICE.

JOHUN E. MINOTT, OF AURORA, ILLINOIS.

ADDING-MACHINE.

SPHECIFICATION forming part of Letters Pa,tent No. 548 837, dated October 29 1895
Application filed November 27, 1894, Semal No. 530 136, (Mo mndel)

To all whom it may concern:

e it known that I, JOHN H. MINOTT, of

Aurora, in the county of Kane and State of

Illinois, have invented certain new and useful
Improvements in Computing or Caleulating
Machines; and I do hereby declare that the
following is a full, elear, and exact descrip-
tion of the invention, which will enable others
skilled 1n the art to which 1t appertains to
make and use the same, reference being haad
to the accompanying drawings, and to lelters
of reference marked thereon, which form a
part of this specification.

The object of my invention is to provide &
cheap and simple computing or caleculating
machine by which numbers of one or more

figures may not only be indicated, but by a

very raplid process added, subtraeted or mul-
tiplied. |

My invention has also for its object the in-
dication of measurements or of weight—say
of ounces, pounds, &e.—and the rapid addi-
tion, subtraction, or multiplication of such
measurements or weights and the indication
of the result.

My invention will be readily understood
from the following description. |

In the accompanying drawings, Figure 1
1llustrates a plan view of an apparatus em-
bodying my invention. Fig. 2 is a similar
view, but with the top or dial plate removed.
Fig. 3 is a longitudinal section through the

line o « of Fig. 2, looking in the direction of

the arrows., Fig.4 is a longitudinal section
through the line ¢y ¢ of Fig. 3, but with the
machine in the same position as shown 1n
Figs.1and 2. Figs.d to 11, inclusive, are de-
tails, in plan view “and detaehed of the pa,rts
composing the several wheels.

Similar lettersrepresent like partsin all the
figures.

“A is the box or case constituting the body
of the machine, and which is preferably made
of metal.

The bottom or base plate B, which supports
all the movable parts, has a system of raised
circular portions &/, having fixed stout pins,
studs, or shafts C extending upward from the
same. The shafts C constitute fixed jour-
nals upon which the caleulating-wheels may
revolve, while the raised portions B form
rests or seafs for said wheels. Each calculat-

l

ing-wheel is made up of five parts or disks,
viz: a disk having as many teeth as it has na-
merals of the order or proportional amount
which it is intended to indicate on the disks
E, E/, E?, K3, E4 and E° respectively; another
disk havmﬂ' on]y one tooth-»—-——-a% for instance,
F, F’, F*, F3 F4, and F°, respectwely, a third
dlsk such as G, and two washers or collars IL.

The disks of each wheel are so arranged
that the disk having a circular series of teeth
will not engage them with those of any wheel
of a higher order or character, but only with
the wheel having one tooth of the next lower
order. For example, 1 have shown my ma-
chine as adapted for computing, adding, sub-
tracting, and multiplying feet and inches, as
well as numbers, where the final result will
not be over the hundreds of thousands. E,
the farthest wheel to the right, is for indi-
cating inches up to twelve, the measure of a
foot, the next adjacent one to the left units,
the next tens, the next hundreds, the next
thousands, the next tens of thousands, and
the last one to the right bundreds of thou-
sands. The wheel E (whlch may be used or
not, as needed) has twelve teeth, each say for
an inch, and as these are the lowest order of
anything which it is desired to indicate in
measuring said wheel E is not in gear with
any other wheel. The one-toothed disk F,
however, of this inch-wheel (see Figs. 3 and

6) gears with the ten-tooth disk E’ of the units-

Wheel, this being the next highest order to be
indicated, which, when used in connection
with the inch- wheel would indicate feet.
The one-toothed disk of the units- wheel Uears
with the ten-toothed disk of the tens- wheel

the one-toothed disk of the tens-wheel gears

with the ten-toothed disk of the hundreds-
wheel, and so on through the series of suec-
eeedmﬂ' wheels for as many as may be put in
the maehme

H H indieate washers or plain dlSkS con-
stituting part of each wheel.

11 are plates, which fit snugly in the cas-
ing A, having holes J for the admission of
the washers II, and said plates serve to sepa-
rate the disks of said wheels. The object of

said plate and disks is to keep the wheels In
their proper positions and to prevent their
dropping or sagging and poorly or improperly
engaging with other wheels.
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K K represent spring-dogs, which are piv- |

oted to the plates I I and engage with the
toothed disks B E’, &c., there being one
spring-dog for each of said disks. These dogs
and their springs A&’ serve to prevent any
backward rotation of the caleulating-wheels.

L. is the top plate of the machine, which
rests within and upen the perimetrical re-
cess orshoulder ¢ of the casing A. This plate
1. is serewed or otherwise removably fastened
to the easing, as shown in Fig. 1. This plate
I, is made with cireular holes M, situated over
the calculating - wheels, these holes. being
smaller than the ecircle of numbers on the
disksimmediately below the plate L. Around
the perimeters of each of said holes (see Fig.
1) is a series of small numbers corresponding
with those on the disksunderneath this plate
I, and at similar distances apart.

N N indicate a system of smaller holes in
the plate L, there being one hole N situated
near each hole M, between the number 9 and

the highest number on the plate L, adjacent
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to the hole M, and preferably nearest to said
highest number, or to the zero-point, if there
be one. (See Fig. 1.) KEach of said holes N
is of a size to expose to view one number only
at a time of those marked on the numbered
disk below the same when such number
comes into position to be visible through
such hole. Extending into each hole M and
at a point half-way between the highest num-
ber (say 11 or 9, as the case may be) and the
number 1, or opposite the zero-point, if there
be one, is a shoulder ¢, being portion of plate
L. Each numbered disk which is just be-
neath the plate L has a series of small holes
d, arranged concentrically on said disk and
just within the perimeter of the hole M, and
these holes are at equal distances apart and
correspond in number and relative positions
to the numbers on the numbered disks, as
well as to those on the plate L. above the
same, with the addition of the shoulder c.

P is a loose hand-pin, by which the oper-
ator can turn the calculating-wheels by in-
serting said pin in any one of the holes d
(say of the units-disk G) and turning said
wheels in the direction of the arrow until the
pin P i3 stopped by the shoulder c.
holes d are so arranged that when the pin I?
strikes said shoulder cone of the numberson
the calculating-wheel will be opposite the
hole N. (See Fig.1.) 'The pin P> when not
in 11se may be inserted through a hole in the
side of the casing A and held therein by an
impinging-spring Q. (See Fig. 1.)

The five disks of each of the calculating-
wheels may be cut out of sheet metal, and
they are rigidly secured together, (say by
screws at e,) so as together to constitute one
wheel. I have shown in Figs. 5, 6, 7, and 11
such disks as are used to make up theinches-
wheel, there being two disks like H, Fig. 11,
in each and every wheel, while FFigs. 8, 9, 10,
and 11 represent disks used to malke up the

- units-wheel.
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Whenever any number on any of the com-
puting-wheels is displayed through its corre-
sponding opening N in the plate and said
wheel shall be turned in the direction of its
arrow for the space of one tooth, the next
highest number will appear in said opening,
and when in said revolution the zero or O of
said wheel appears in the opening N the tooth
of the one-toothed wheel will have engaged
with and turned the adjacent wheel of the
next highest order the distance of one tooth
and displayed through the proper opening the
number next succeeding that which was just
before displayed. From this it will De seen
that when the inches-wheel (which need not be
used when not calculating measurements) is
revolved in the proper direction until its zero
appears the units-wheel will be rotated to dis-
play its next consecutive number, and if the
number of the inches- wheel starts with the
zero visible, then on making one complete
revolution of the same (the distance of all its
twelve teeth) or until the zero appears again
the units, or in this case the lowest wheel for

indicating feet, will be turned the distance of

one tooth, so that the next consecutive num-
ber of said units - wheel will be indicated.
With all the wheels, except the inches-wheel,
a complete revolution will be the distance of
ten teoth, as the multiple disks of said wheels
have only ten teeth each.

The features just above described of wheels
having ten teeth and a cam or one toothed
disk have been used before; bat I am not
aware that a wheel having such a cam and a
twelve-toothed disk employed in connection

| with the other decimal-wheels has ever been

used before for indicating inches and feef.
The disks H should be a little thickerthan
the plates I to prevent friction on the several
wheels. |
It will be evident that changes in the form,
proportions, and minor details of construction

may be made without departing from the.

principle and character of my invention and
thatthenumber of composite wheelsemployed
may be as many as desired. | |
The operation of the machine is asfollows:
If it be desired to compute or calculate with
the machine, the several wheels are first ro-
tated by the pin P until the zero on the sev-
eral wheelsis displayed in each of the several
openings N. Now suppose it be desired to
add a series of figures—for example, the fol-
lowing: 2,138,320, 16, 875. The pin P> 1s first
inserted in the hole d of the thousands-wheel
G* opposite the 2 on the plate L and said
wheel G* is rotated in the direction of its ar-
row until the pin strikes the shoulder ¢. 'T'he
pin is next inserted in the hole d of the hun-
dreds-wheel E3 opposite the number 1 on the
plate L, and the wheel is rotated by the pin
P until the latter.comes in contact with the
The pin P next operates the tens-

wheel F*in a similar manner, so that said pin,
after being inserted in the hole 3 of the wheel
| F2, comes in contact with the shoilder ¢, and
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then the pin is inserted in hole d of units-'[ sald wheel will be displayed.' The pin P is

wheel G opposite the number 8, and said
wheel 1s rotated by said pin until the latter
comes in contact with the shoulder ¢. The

result will be that the numbers 2, 1, 3, and S

of the thousands, hundreds, tens, and units
wheels will be displayed, respectively,through
their openings N. The number 320 Is next
added, and this is done by proceeding 1n
the same manner as before with the hunr-
dreds and tens wheels; but there being a
zoro as the unit there is nothing to add here
torit. The movement of the hundreds-wheel
from the figure 3 to the shoulder will be
the distance of three teeth and will display
the third consecutive number of the hun-
dreds - wheel from that already displayed,
which was 1,and this third number will thus
be 4. The same reasoning will apply to the
tens-wheel, the second consecutive number
when added becominga . Thefirst ftwonum-
bers will thus have been added on the ma-
chine and it will indicate the result, 2,458. To
next add the number 16,875 to the above re-
sult, move the ten-thousands wheel one tooth,
displaying the 1, then move the thousands-
wheel six teeth, which would display 8, then
move the hundreds-wheel eight teeth, which
rotation would pass the zero and display 2;
but in passing the zero-point said hundreds-
wheel will turn the thousands-wheel one tooth
more and displaya 9. The tens-wheelisthen
moved seven teeth, whiech will display a 2,
passing the zero, and 1n so passing move the
hundreds-wheel one tooth more, 80 as to indi-
cate 3 Instead of 2. The units-wheel is then
turned five teeth, and this rotation will dis-
play a 3, but also pass the zero, and in so do-

as to indicate J instead of 2. Thesum of the
three figures 2,138, 320, and 16,875 will thus
be indicated—viz,, 19,383. Thesame mode of
procedure takes place no matter how many
figures be added together, and. the result is
accurate and exact. |

Sublraction.—1f it be desired to subtract
one number from another and each figure of
the subtrahend be smaller than the figure of
the same order of the minunend,the appropri-
ate wheels are first turned to indicate the
minuend. Through the openings N the pin
P isnextinserted in the hole of each of the ap-
propriate wheels opposite that number which

 is the difference between the highest number

£5

6o

of the appropriate orderand the stated figure
of said order of the subfrahend, orthat which
18 to be subtracted. Ior example, if 375,346
1s to be subtracted from 897,658, the greater

ing move the tens-wheel one tooth farther,so |

]

next inserted in that hole d of the tens-wheel
which 1s opposite the figure 6, six being the
difference between ten and four. The wheel
is tfurned until the pin is stopped by the
shoulder, and the figure 1 of the tens-wheel
will be displayed. I‘or the same reasons the
pin P will be inserted respectively in the holes
of the hundreds, thousands,tens-of-thousands,
and hundreds-of-thousands wheels opposite
the figures 7, 5, 3, and 5,and these wheels are
turned in the same manner as was stated of
the units and tens wheels, when the figure o
of the hundreds-of-thousands wheel, the figure
2 of tens-of-thousands wheel, the figure 2 of
the thousards-wheel, and the figure 3 of the

hundreds-wheel will all be displayed, and the

proper remainder 522,312 will be indicated on
the machine. If, however, any figure of the
subtrahend be higher than that of the corre-
sponding order of the minuend, the pin P
should be inserted in the hole of the wheel
of the next highest order opposite the figure
which is the difference between the highest
number of said order and one added to the
ficure of the same order of the subtrahend.
The operation is otherwise the same.
ample, if 318,652 is to be subtracted from
572,834 the pin should be inserted first in the
eight hole of the units-wheel and said wheel
turned until stopped, when the unit 2 will be
displayed. Nextthe pinisinsertedinthe five
hole of the tens-wheel and said wheel turned
until stopped, when the 8 of this wheel will
be displayed. Next the pin isinserted in the
three hole of the hundreds-wheel, (because one
added to six of the subtrahend is seven and
seven from ten equals three.) The wheel is
turned until stopped, when the hundreds 1
will be displayed. For the same reasons the
thousands, tens-of-thousands, and hundreds-

of-thousands wheels are turned until stopped

by the pin P being inserted respectively in
the two hole, eight hole, and seven hole of
said wheels, respectively, when the thousand
4, the ten thousand 5,and the hundred thou-
sand 2 will be displayed and the correct re-
mainder 254,182 will be indicated.
Measuring.—If thirty-six feet eight inches
are to be subtracted from fifty-four feet five
inches, the latter number of feet and inches
are first indicated. Then there being twelve
ficures on the inches-wheel K, the pin P Is

| inserted in the four hole of said wheel, the

latter is turned until stopped, when nine
inches will be displayed. Thenoneisadded to

| six of the subtrahend, making seven, and the

difference between seven and ter being three

number or minuend 897,653 is first indicated I the pin 1s inserted in the three hole of the

as above stated. The pin P is next inserted
in that hole d of the units-wheel which is
opposite the figure 4 (as feur is the differ-
ence betfween ten and six of the subtrahend)
and the wheel is turned in the direction of
its arrow until the pin P comes in contact
with the shoulder ¢, when the figure 2 of

units-wheel, the latteris turned until stopped,
when the unit 7 will be displayed. Ior the
same reason the pin 1s inserted in the six hole
of the tens-wheel, and when said wheel 18
turned until stopped the 1 of this wheel will
be displayed and the proper remainder, sev-

‘enteen feet nine inches, will be indicated.
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Multaplication.—I1f it be desired to multi ply | series of numbers corresponding with those

one number by another—say, for example,
842 by 356—the machine is first made to in-
dicate zero on every wheel. Then the four
wheels, units, tens, and hundreds, are turned
by the pin P being placed in the eight, four,
and two holes of said wheels, respectively, so
that 342 is indicated. Then all of said wheels
are turned five times more, making six times
in all, when the numberindicated will be the
multiplicand 842 multiplied by six. Thesame
operation is repeated five times with regard
to the wheels representing tens of thousands,
thousands, hundreds, and fens, and three
times with regard to the wheels representing
hundreds of thousands, tens of thousands,
thousands, and hundreds, when the proper
product will be indicated. Il feet and inches
are to be multiplied, they should first all be
reduced by the usual method to inches and
then multiplied as just above stated, when
the product can then be separated again into
feet and inches. |

The construction is cheap and is unusually
simple for this class of machines. All the
parts are well protected inside the casing.
The wheels need no sleeves or sleeves within

sleeves, and there are no journal-bearings to |

become dislodged or to wear out and need
oiling.

I claim—

1. In a calculating machine, the series of
composite ealculating wheels made as de-

scribed, each having in 1ts upper suariace a |

concentric series of holes d, adapted for a
hand pin toturn it as needed, combined with
plates I. serving to separate the disks and to
admit the washers of the several wheels and
provided with dogs K.,—and with a top or
covering plate L having large openings M.
therein one for each wheel, the holes d. being
all visible and accessible through such open-

ings, this plate L having also smaller openings |

N. therein beyond the periphery of each open-
ing M. to display a numeral on the wheel be-

neath, and the plate having a visible circular

on the wheels beneath.

2. In combination with fixed studs and with
the caleculating wheels loosely mounted there-
on and severally composed of the five parts
as described, the plates I fitted within the

case and each provided withopenings J serv-

ing to receive the washers of said wheels, as
and for the purposes set forth. |

3. Incombination with the case,calculating
wheels, and plates I, the collars or washers 1,
located in openings in said plates, and made
of greater thickness than such plates, the
wheels and their washers being mounted on
studs on the base plate, all substantially as
sot forth. |

4. ITn combination with the covering plate
having the described openings therein, and
with the plates I having openings to receive
the washers of the wheels, the described sys-
tem of calculaling wheels each having a cir-
cular series of holes and adapted to be sepa-
rately operated or adjusted by a hand-pin as
set forth, and also having a ratchet thereon,

dogs and springs on the plates I serving to

hold said wheels to proper position, all sub-
stantially as and for the purposes set forth.
5. Incombination with the separating plates
I. 1. and with the fixed studs or shafts, wheels
having washers H. thicker than said plates,
and each wheel comprising parts which being
united by serews serve to operate as if made

- all in one, substantially as set forth.

6. In combination with the separating
plates, and with the series of decimal wheels
made and mounted as described, a wheel
adapted for measuringor weighing, composed

of five parts as deseribed firmly united to-

gether and mounted on a fixed stud, and also
adapted to be used at will in conjunetion with
the decimal wheels, all as set forth.

| JOHN E. MINOT'T.
Witnesses:
HERBERT BROWN,
LK. T. PRINDLE.,
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