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UNITED STATES

PATENT OFFICE.

O. L. CASTLE, OF UPPER ALTON, ILLINOIS.

IMPROVED ARITHMOMETER FOR ADDING.

specification forming part of Letters Patent No., 18,675

—— — —

e all whom it may concern:

Be it known that I, O. L. CASTLE, of Upper
Alton, in the county of Madison and State of
Iilinois, have invented a new and usefnl Ma-
chine forthe Addition of Numbers, which I de-
nominate an “Arithmometer;” andIdo hereby
declare that the followingis a full, clear, and
exact description of the same, reference be-
ing had to the accompanying drawings, form-
ing part of this specification, in which—

Figure 1 1s a plan of the machine. Fig.
is a vertical section of the same in the 11ne
xx of Fig. 1. Tig. 3 is a vertical section of
the same in the line * * of Fig. 1. Fig. 4 is a
- vertical section of part of the machinein the
line £ 2z of Fig. 3, as seen looking in the di-
rection of the arrow shown near that line.
Fig. 5 is a detail view.

Smulm‘ letters of reference indicate corre-
sponding parts in the several figures.

A is the framing of the machine.

D is a spur-wheel, which I call the “driv-
ing-wheel,” secured to along horizontal shaft
B, which is fitted to bearings in the framing
A in which bearings the said shaft is eapable
of a limited lonﬂltudmal sliding movement.
Thisshaft Bis gea,fed byatrain Of wheel-work
- a b e d with a shaft C, to which a elock-spring
E 1s applied in such a manner as to give mo-
tion to the driving-wheel D in the direction
of the arrow ShOWll upon it in Kig. 2,and the
driving-wheel D isgeared by a pinion f, shaft
d, wheel i, and pinion 2 with a flier 7, which
serves to regulate its motion. The driving-
wheel D serves to give motion to a frain of
registering-wheels, which are secured in a
frame I, that 1s capable of swinging and also
sliding longitudinally on a stationary hori-
zontal arbor G, that 1s arranged near the bot-
tom of the machine parallel with the shaft B.

B BRI BB Y are the registering-wheels,
of which there are six 1epreqented—but 2}
oreater or less number may be used—said
wheels being arranged side by side to turn

freely and independently of each other upon |

a fixed shaft p, secured in the register-frame
F, and having their peripheries divided ecir-
cumferentially into ten equal spaces marked
with numerals from O to 9.

H is a plate secured to the register-frame
F, to stand above the registering-wheels, and
contalmn six openings thl‘OUGh which one of
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1s visible. KEvery one of the registerit
wheels with the exception of A% has a spur-
wheel [ attached firmly to it to gear with one
of a series of five wheels m m, of similar size,
which I term “secondary driving-wheels,”
which are arranged to turn freely independ-
entlyof each otheronafixedshaft g, whichisso
arranged that by sliding the register-frame
along the arbor G either of thesaid wheels i m
may be brought into gear with the driving-
wheel D. Kach of the registering-wheels, ex-
cept A, has secured to it another spur-wheel
1 of ten teeth, and each of the secondary
driving-wheels 1 has attached to one side of
it a wheel o, with a single tooth =, intended
to gear with one of the spur-wheels . The
teeth » are fitted loosely to the wheels 0, each
tooth being at the extremity of a tongue s,
which is fitted to the shaft ¢ within its re-
spective wheel o0 in such a manner as to be
capable of swinging to the extent of nearly
a quarter of a revolution within a slot 7, pro-
vided in the wheel to receive it, as shown in
If1g. 5, which is a section perpendicular to the
axis of one of the wheels 0. The fongue
comes to a rigid condition against either end
of the slot {. The wheels 0 0 have friction-
springs 19 applied to prevent them and the
wheels m m slipping back or moving inde-
pendently of the driving-wheel D when not
geared directly with the latter.

1 1s a shaft workingin fixed bearings in the
back part of the stationary framing A of the
machine and provided at one end with a
small erank J. This shaft I carries a cam
L, by whose action on the register-frame If,
when the crank is thrown over in & fm ward
direction, as indicated by an arrow 5 shown
in Figs 1 and 2, the register-frame is thrown
forward so as to bring either one of the sec-

(¥ -
-lt':t

Londary driving-wheels m e that may at any

time be opposite the driving-wheel D 1nto
gear with the said driving-wheel. Whenthe
crank is thrown over in the opposite direc-
tion, the register-frame I falls back against
the baclk, against a rest . at the back of the
frame A, which draws the secondary driving-
wheel out of gear with the driving-wheel D.

The register-frame It has a long horizontal
bar I attached to it standing parallel with
the shaft I and driving-wheel shaft 13, and
containing notches v v, (see Ifigs. 2 and 3,)

the ]JLHHDEI‘S of each of Lheleﬂlstel‘mﬂ-wheel% | corresponding in number with the secondary
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driving-wheels m m and arranged at the same |

distance apart as and in such relation to the
said wheels that by sliding the register-frame
F along the arbor G to bring the propernoteh
v into a position to receive the crank J when
it is thrown forward either of the secondary

‘driving-wheels may be broughtinto gear with

the wheel D. _

1w is a pin secured in a stationary bracket
M, attached 1o the framing, the said pin be-
ing arranged to serve as a stop to hold the
driving-wheel D stationary at all times, ex-

cept while the machine is in active operation,

by entering one of a series of holes ¢e 1In
the said wheel, which are arranged equidis-
tantly in a circle concentric to the axis of the
said wheel.

N is a horizontal sliding rod, arranged 1n
line with the shaft B of the driving-wheel in
suitable guides in the framing A.

y is a spring attached to one side of the
framing, as shown in Fig. 3, and pressing
against the outer end of the rod N, to force 1t
against the end of the shaft B of thedriving-
wheel, and having the effect of foreing the
driving-wheel toward the stop-pin 2, so that
the said pin when opposite one of the holes
¢ e in the driving-wheel may be retained
therein to stop the wheel.

O is a horizontal sliding rod arranged 1n
guides in the framing below and parallel with
the shaft B, and connected at one end, as
shown in Fig. 3, by an upright arm P’ with the
sliding rod N. To the opposite end of this
sliding rod O there issecured anarm @, which
stands up against the end of the shaft I.

R is a spring pressing against the outer end
of the rod O, and forcing the arm Q against
the outer end of the shaft D, and thereby ex-
erting a pressure upon the said shaft in oppo-
sition to the spring v, and also, through the
agency of the arm P, pushing the rod N, in
opposition to the spring y. This spring R 1s,
however, of less strength than the spring v,
and therefore cannot operate upon the shaftt
B to push the driving-wheel D off the stop-
pin 2w till the said shaft is relieved of the
pressure of the spring y.

S/ S 8% 8% 85 85 ST S8 S are a series of
upright keys sliding vertically in guides in
the framing A, and numbered from 1 to Y.
These keys are for the purpose of relieving
the shaft B of the pressure of the spring v,
and allowing the driving-wheel D to befreed
from the stop-pin w by the action of thespring
R, so that the said wheel may be set in motion
by the spring E, to give motion to the regis-
tering-wheels. The keys also operate a stop
mechanism by which the driving-wheel 1s
stopped when it has moved far enough to
cause the registration of the number marked
upon the key that has been pressed down.

The keys relieve the rod N and shatt I3 of the
pressure of the spring ¥ through the follow-
ing means: Each key has rigidly attached to
it a finger 9, which by the depression of the
key is causedto bear upon and depress a hori- |

zontal bar 10, which 1s attached by two arms
11 to a horizontal rock-shaft 12, and as this
bar 10 is depressed it is caused to bear upon
and depress one extremity of an elbow-lever
13, (see Fig. 5,) which works upon a fulecrum
14, and thus to throw out the other end of the
said lever (which is situated between the end
of the sliding rod N and the spring ¥) insuch
a manner as to force. away the said spring,
which leaves the shaft I3 under the influence
of the spring R, acting on the sliding bar O,
and arm Q.
- The stop mechanismis of the following con-
struction: TV TR T3 TH % 6 1T7 T8 T are a se-
ries of horizontal rods, which I call “ stop-
rods,” nine in number—viz.,one for each key
attached to arms U U, which are fifted to
slide on two stationary horizontal bars V .V,
five arms on one shaft and fouron the other.
Two bars V-V are employed to obviate the
necessity of making the stop-rods 1V T%, &e.,
of great length; otherwise all the arms U U
might slide on one bar. The stop-rods T’ T%,
&e., and bars V V are all parallel with the
shaft B and rod N, and the stop-rods TV 1%
&e., are so arranged that their centers would
all be struck by an arc described from a con-
tinuation of the axis of the driving-wheel D,
as will be understood by reference to Kig. 5.
The bars V V are furnished with collars 6 6,
which serve as bearings for spiral springs 7
7, which bear against the arms U U for the
purpose of puiling back the stop-rods T T,
&e., within a guide-plate W near the driving-
wheel D. Thesecollars 6 6 also serve as bear-
ings for pairs of wedges 8 §, attached to the
lower extremities of the keys, either of which
pairs of wedges, acting between one of the
said collars and one of the arms U, 1s caused
by the depression of its respective key by the
fingers of the operator to slide the said arms
U along its respective bar V and thus to cause
the end of its respective stop-rod to be pro-
truded through the guide W to act as a stop
to what I term the ¢ repeater,” by whose aid
the machine after registering one number 1s
returned to a condition for registering an-
other.

X is the repeater, consisting of a lever of
the first order fitted to swing very freely on
the shaft B close to the guide-plate W, through

which the stop-rods 1 T%, &e., work, and pro-

vided at one end with & pin 15, which 1s ca-
pable, when the influence of the spring v 1s
removed from the shaft B and the said shaft
with its driving-wheel D 1is pushed toward
the guide-plate W by the action of the spring
R, of entering one of the holes e ¢ inthe driv-
ing-wheel. The repeater has applied to the
opposite end to that which carries the pin 15
a spring 16, which, when the wheel D 1s locked
by the pinw,holdstherepeater atrest,asshown
in Fig. 1, against a fixed stop 17, attached to
the plate W,in which position of the repeater
the pin 15 standsopposite oneof the holes e e
of the driving-wheel, and so c¢lose to the driv-
ing-wheel that as soon as the shait B 1s left,
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under the influence of the spring R the driv-
ing-wheel, in moving off the stop-pin 1w, en-
gages 1tself with the repeater-pin 15, and as
the driving-wheel moves in the direction of
the arrow, shown on it in Tig. 2 the repeater
1s carried with it until the repeater, striking
whichever of the stop-rods T’ T, &e., has been
protruded through the plate W, isstopped and
the wheel also. As the stop-rods are at a dis-
tance from the stop 17 corresponding with the
numbers on their respective keys—viz., that
in connection with T” being the nearest to it
and that in connection with T being the
farthest from it—the driving-wheel D always
moves a distance from the stop 17 corre-
sponding with the number of the key that is
depressed, and the distance of the movement

of the driving-wheel is registered accurately
by the registering apparatus, and the regis-
tering-wheel to which the movement of the
driving-wheel is first communicated registers
thenumberof thekey that hasbeen depressed.
1The driving-wheel remains stopped by the
stop-bar till the pressure of the operator’s fin-
ger 1s removed from the key, when the key is
caused to rise by the action of one of a num-
ber of springs 18, one of which is applied to
each key, and the fingers 9, thus being lifted
off the bar 10, allow the said bar and the end
of the lever 13, on which it rested, to rise,and
thus allow the strong spring Y to come into
operation, and force the driving-wheel D off
the register-pin 15 and onto the fixed stop-
pin 1w, which is so arranged as to be in readi-
ness to enter one of the holes ¢ e in the driv-
ing-wheel as the latter frees itself from the

repeater-pin. The instant that the driving-

wheel is released from the repeater-pin 15 the
repeater is left entirely under the influence of
the spring 16, which throws it back suddenly
against the fixed stop 17, in readiness for the
next operation. The rising of the key also
releases the stop-bar instantaneously from the
action of the wedges 8 S and allows it to be
moved back within the plate W, by the action
of its spring 7, and hence the instrument is
always ready to repeat the operation the in-
stant the finger is relieved of downward press-
ure. |

Having described the construction of the
machine and operation of its several parts, T
will proceed to explain the mode of adding
numbers by it.

Before commencing, the register should be
set free of the driving-wheel D by turning
back the crank J, and the register-wheels
turned till every wheel presents its 0 oppo-
site the openings in the plate I, and then the
register-frame should be brought forward
again, with the secondary driving-wheel m,
belonging to the first or unit-register wheel

k', in gear with the drivine-wheel D. and !
3 o o pJ

should be secured in this position by bring-
ing the crank J intothe first notch in the bar
K, counting from the right hand of Fig. 3.
The unit-columnisthen added by depressing
the keys S’ S°, &ec., one after the other in the

i I

same numerical order as the figures in the
column of units tobe added, and at every de-
pression of a key the unit-register wheel %’ is
caused to make one, two, or more tenths of a
revolution—that is to say, as many as the
number indicated on the key depressed—and
every time the revolution of the unit-register-
ing wheel is completed and the 0 is brought
opposite the opening inthe plate H the tooth
n of the wheel o that is attached to its see-
ondary driving-wheel gives one-tenth of a
revolution to the tens-registering wheel %2;
and, 1f thesum of the column of units be suf-
icient to complete a revolution of the tens-
wheel, the secondary driving-wheel, gearing
with the wheel 7 that is attached to the tens-
wheel receiving motion from the said wheel
1, will bring the tooth 7 of the second wheel
o Into operation on the hundreds-wheel /%,
When the units-eolumn has been added in
the above manner, the crank Jisraised outof
the notch in the barKof the register, and the
register thus thrown out of gear with the
driving-wheel D, and, without disturbing the
register-wheels, the whole of the register-
frame is moved farenoughtoallow the crank
J to enter the second notch of the bar Ik,
counting from the right hand of Fig. 3,which
brings that secondary driving-wheel 7 which
gears with the tens-registering wheel A2 oppo-
site the driving-wheel D, and on the crank J
being thrown forward into the notch that sec-
ondarydriving-wheelisbroughtinto gear with
D. Theadditionof a column of tens can then
be proceeded with in the same manner as the
column of units already supposed tohave been

‘added, and the numbers arve then registered

by /* in the same manner as they formerly
were by &/, which is now inoperative and re-
mains for any length of time in the same con-
dition in which it was left at the termina-
tion of the addition of the column of units,
1The complete revolutions of the wheel 12
are registered by tenth revolutions of %3, and
the completerevolutions of the latter by tenth
revolutions of &Y in the manner before de-
scribed, by the agency of the secondary driv-
Ing-wheels m m and single-toothed wheels o
0. When the tens column has been added,
the register may be again shifted to bring
the next notchv in the bar K—rviz., the third
from therightof.Fig. 2—opposite the crank J :
andthethirdsecondarydriving-wheel brou oht
into gear, and the addition of a hundreds col-
umn of figures proceeded with, the numbers
beingregistered by the wheel /3, while k2and /.’
both remain undisturbed, and the revolutions
of &’ produce tenth revolutions of 4% and the
revolutions of 4* produce tenth revolutions of
/i>. Whenthehundredscolumn hasbeen added,
the register-frame may be further shifted to
bring the crank Jin the next or fourth notch
v, and bring the secondary driving-wheel m,

which gears with the register-wheel i, into
gear with D,and thusby means of the move-
ments of D) are registered by ! 15, &e., 13 1?2
| £ remaining undisturbead as they have been
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left by the addition of the hundreds, tens,
and units columns. In the same way a fitth
and sixth column of figures or more, 1f the
number of register-wheels, &e., be increased,
may be added up, if as soon as one column
has been added the register-frame is shifted
to bring another wheel m into gear with D.
The fitting of the teeth » of the wheels o, In
the manner described, to swing, 7s of consid-
erable importance to the proper operation of
the machine, for the reason that if at the ter-
mination of the addition of any column a
tooth 7 is left between two of the teeth of one
of the wheels n n, the said wheel n when
moved in the addition of the next column,
when the said wheel o shall have become 1n-
operative, will lift the tooth 7 and let it drop
again without disturbing the wheel and
thereby altering the registration of the wheels
of smaller denomination which have become
inoperative. | o

Y is a box or case inclosing the machine,
having suitable doors or lids to open {o oper-
ate or éxamine the machine. |

What I claim as my invention, and desire
to secure by Letters Patent, 1s—

1. The combination of the repeater X, the

JO7D

| stationary repeater-stop 17, the sliding stop-
bars T/ 1%, &e., and the stationary stop-pin w,
with thedriving-wheel D,oritsequivalent, pro-
vided with a series of holes e¢, the whole op-
erating, substantially as described, to control
the motion of the register.

9. Combining theshaft of the driving-wheel
D or its equivalent with the keys S’ 8%, &e.,
by means of astrongerspring y and a weaker
spring R, and a lever 13, deriving motion
from the keys, the whole operating substan-
tially as herein described, for the purposeset
forth.

3. Combining the keys with the sliding
' stop-bars T/ T?, &e., by means of the wedges
3 8, attached to the keys, the arms U U, shid-
ing on guide-bars V, and the collars 6 6 and
springs 7 7 applied to the guide-bars, sub-
stantially as and for the purpose specified.

4. The loose teeth 7, applied to the wheels
0 0, and operating substantially as herein de-
scribed, for the purpose specified.

(_). | IJ. (ji&ST]—JE-

Witnesses:
b R. S. NASH,
| l WM. F. BALLARD.
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