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1o all whom it may concern: | A and long enough to allow the pins €’ to pass

Be it known that I, FREDERICK T. BAN-
CROFT, a citizen of the United States, residin g
at St. Paul, in the county of Ramsey and State
of Minnesota, have invented a new and useful

Improvementin Calculators, (forwhich I have

obtained a patent in Canada, No. 27,113, bear-
ing date July 2, A, D. 1887,) of which the fol-

lowing is a specification,

IO

- My invention relates to improvements in

~calculators in which are arranged a series of

parallel wheels, upon the periphery of which

~ are placed numbers and arranged pins to cor-
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- lation the one with the other.

respond with the said numbers, with eccen-
trics and spring-pawls to operate the several
wheels in conjunction the one with the other,
the object of my invention being to provide a
simple and efficient means for adding columns
of numbers and at the same time keep the
sum before the operator. I attain this object
through the mechanism shown in the accom-
panying drawings, in which—

Figure1 isan isometric view of the complete
machine, Fig. 2is a sectional view of the ma.
chine,showing the wheelg illustratin g the stop-
pins. Fig. 3 isa view of a wheel, showing the
eccentric D, showing the position of the pawl
engaged with the pin of the next wheel., T g.

4 1s a view showing the eccentric D when the

pawl is disengaged from the pins of the next
wheel. Tig. 5 is a seetional view of the eal-
culator, showing the relative position of the
wheels and the columuns of figures on the out-
side of the machine. Tig. 6 is an enlarged
view of the wheels C, showing the eonstruction
of the mechanism for rotating the same in re-
Fig. 7 is a plan

. view of the eccentric-cam D and shaft O.
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- Similarletters refer tosimilar
out the several views. | |

I make a cylindrical box, A, having a rect-
angular base, with a part, B, projecting beyond
the cylinder, which is adjusted so thag the long
xi The gide of this eylinder
A 1s slotted at convenient distances to allow
the pins C’ to project through theseslots. At

parts through-

the lower end of the slot Sis a widened space,
', made large enough to show the whole of a
figure on the wheel C. 1Inthepart of the box
B are slots B', which are opposite the slots in
the cylindrical part of the box A, and are of
equal width with the slots in the side of the box |

placed that they project through the slots S

through them readily. .

On the front side of the cylinder A are
marked a series of numbers commencing ab
the bottom of each slot and running from one
(1) up to nine (9) in parallel rows with a line
drawn to each slot toward the left. Two or

imore spaces at both ends of the cylinder are

colored of a different color from the rest of the
cylinder. |

Within the cylinder T make a central shaft,
O, suspended upon a hanger, N, and a socket
at the other end of the cylinder. To this shaft
I attach a series of wheels, C, at convenient
distances and of any required number. Iach
wheel 1s marked on its periphery into twenty
(20) equally distant places and numbered from
one (1) to nine
two (2) sets of such numbers on the face of
each wheel. On the line of demarkation of
each number is inserted a pin, C, projecting
outward in a radial line from the axis and of
a convenlent length. These pins ¢ are so
in
the eylinder A, and are so arranged that when
a number shows at the lower end of the slot S
at 3’ the pins will be opposite the line of the
respective numbers on the side of the cylin-
der A. |

On one side of the wheels C, T arrange in a
circle twenty (20) pins, Q, at equal distance
from each other, and so adjusted that they will
engage with the end of the pawl I at the proper
time, aund they are also operated on the spring-
stop R. These pinsaresolongthat they will be
engaged by the pawl I, but will not interfere
with the rotation of the wheel on either side
of it. .

On the other gide of the wheel C, I make a
compound spring-pawl, which consists of a flat
plece of metal, &, of a rectangular shape, piv-
oted to the wheel C at a convenient point by
the serew and washer ¢, upon whieh it SWings,
About the middle of the pawl G is a pin, b,
and at the end of the pawl farthest from the
pivot ¢ is a second pin, ¢, to which is attached
the spiral spring M, which is attached to the
pin ¢ at a convenient point on the side of the
wheel C. At a convenient point on the pawl
Gr 18 secured a bracket-arm, I, which is of an
L shape, the longer arm being attached to the
pawl G, and the shorter projecting out from it

(9) and zero, (0,) there being %o
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~curely together and held to the shaft O by the
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at right angles. At the extreme outer end of
this arm K is a spring, L. |

From the upper part of the pawl G, at a con-
venient point, isanarm, J, projecting outward
toward the next wheel of the series, and on
the end of this arm is pivoted by the screw f a
bent lever or arm, I, which at the end farthest
from the pawl G has a hook, 80 consfructed
that it will engage the pin Q of the next wheel
of the series. Theend of the lever-arm I near-
est the pawl G is slightly bent downward, and
in the horizontal line it is bent in two direc-
tions, so as to bring the end of the arm I near
the pawl G and over the pin b. The spring L
is attached to the long arm of the lever I at a
point back of the pivot f, and being secured
2t the other end to the arm. Thearm K keeps
the hook end of the lever I upward aud the
other end against the pin b. |

On the shaft O, between each wheel of the
series, is an eccentric-cam, D, having two cams
at equal distances from each other, as D
Between the ecam D and the wheel G, on one
side, is a collar, I, provided with a set-screw,
«. This cam D and collar F are united se-

serew «. A second collar, I, which 1s loose
upon the shaft O, serves to keep the two wheels
at the same relative distances apart. The last
wheel on the left-hand side of the series has
no pawl G or cam D on if, as shown in Fig. 6.

Having thus deseribed the parts of my 1ma-
chine, I now proceed to explain the method of
operating the same.

I place the finger upon the pins of each
wheel separately and pull the pin C" down-
ward until the numbers showing in the slots S’
are all zero. To add any numbear, I read off
the number, commencing with the first lei-
hand figure, and, putting my finger on the pin
corresponding to that number, I bring 1t down
to the board B, or until itshows at the slotS'. 1
then read the next figure to the right hand and
bring it down with the finger In the same way
to the board B, and soon to the end of the num- ;
bers to be added. In this way, when I have
carried any one wheel over nine (9) figures of
the disk, the arm K, which ridesover the edge
of the cam D, has reached the summit of the
cam D and brings the hub end of the lever 1
upward, and it, the lever 1, engages with the
pin Q of the next left-hand wheel of theseries,
and the next movement of the given or initial
wheel moves thesecond wheel, by means of the
pin Q, one figure, and as the cam D is rigidly

9

fixed to theshaft Oand cannot move, thearm K
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passes over the summit of the cam and drops

down by means of the spring M into the notch

D’ and against the pin A,whichlowers the hub
of the lever I, so that the pins Q ot the wheel C
are not engaged by it until 1t has passed the
half of a circleor nine figures, when it is again
brought in position to move the next wheel,
as stated. Thus, in reading off the numbers
to be added the movement of a certain wheel,
C, over nine (9) figures willat the next stroke
move the wheel next to the left one place.
To prevent the wheels C from slipping back, 1
nse the spring-stop R,which isacn rvedspring,

60

and made to fit between two (2) of the pins Q of 70

the wheel, and while it will allow of free mo-
tion inone direction retards itin another, andl
is 50 construeted that the pins ¢ of the wheel U
are always opposite the lines on the cylinder
A. To adjust thesesprings I, of which therc
is one to each wheel, Iloosen the set-screw d on
the shaft P, which shaft is supported by the

standard P’ on asocketin theend of the box A.

I amn aware that prior to my invention cal-
calators having revolving disks and numbers

apon their faces have been invented and used,

and T do not, in view of this state of the art,
lay elaimto the broad p rinciple of disk-caleu-
lators therefor; but

What I doclaim,and desiretosccure by let-
ters Patent of the United States, 18—

1. In a calculating-machine, the eccentric:
cam D, shaft O, collar I¥, and set-screw «, com-
bined with the pawl G, pivot g, arm K, spring
L, pin b, lever I, pivot f, spring M, pin e and
pin ¢, with the wheels C, pins (¥, and pins Q,
all arranged and operating substantially asset
forth and described.

9. In a caleulating-machine, the numbered

wheel C, pins ¢/, pin Q, and shaft O, combined

with the eccentric D, pawl G, lever I, arm J,

arm I, and springs M and I, all arranged and

operating substantially as seb forth.

3. The calculating-machine consisting of a
cylinder, A, with a nambered cover-plate col-
oredin desired colors, with slots Sand &',board

B, slots B’,the wheel C,with nnmbers and pins

(' on the periphery, the pinsQ, pawl G, pivot
arm K, lever I, pivot f, pins 0, e, and e,
springs Liand M, cam I, shalt O, collars K and
H, pin %, the shaft P, spring I?, and set-serew «,
all arranced as set forth and described.

FRED. L. BANCROI'T.

In presence of—
H, Havper, Jr.,
S, N, WHITNEY.
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