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UNITED STATES

PATENT OFFICE

CYRUS G. SPALDING, OF BOSTON, MASSACHUSETTS.

IMPROVEMENT [N ADDING-MACHINES.

Specification forming part of Letters Patent No. 146,40%, datcd January 13,1874 application filed
June 7, 1873. ;

To all whom 1t may concern:

Be it known that I, CYRUS G. SPALDING, of
Boston, in the county of Suffoll and State of
Massachusetts, have invented certain Improve-
ments in Adding-Machines, of which the fol-
lowing is a specification:

Tigure 1 of the accompanying drawing is a
{ront view, and Fig. 2 is a rear view, of the in-
terior of my improved adding-macbine. Fig.
31is a vertical transverse section taken inline
XY of the same,

The present invention relates to certain new
aud useful improvements in machines for add-
ing or registering numbers; and has for its
principal object the production of a machine
thiat shall be simple in construction, econont-
ical in cost, and cffective inits operation. My
jmnrovements consist, mainly, in a series of
i...ohanieal devices, arranged and operated, as
viil be more fully described hereinafter, so
that a pivoted lever, operated at different
puints by digit-keys, shall cause a ratchet to
take up a number of teeth of a rotating indi-
cator-wheel, and revolve, over a suitably fig-
ured and spaced dial, an index-hand a certain
number of points, according to the key manip-
ulated. Theseimprovements also consist of a
sliding rack, arranged and operated, as will
be duly described, so as to be lowered one
point, ab each revolution of a wheel, by the
contact and release of apin connected with the
gald wheel with and from the teeth or baxrs of
the rack. And, finally, these improvements
consist in several minor mechanical devices,
the arrangement and functions of which will
be fully explained in due course.

In the drawings, a represents acase, in which
is located a frame, A, formed at the lower por-
tion with a longitudinal slot, A’. At one end
of the lower portion of the frame A, at the
rear, is pivoted one end of alongitudinal lever,
O, the other end of which lever has an up-and-
down play in a slotted vertical standard, d,
and is connected with the bottom of a vertical
lever-arm, ¢, bent and bifurcated at the top to
receive and allow the movement of a pawl, f
the bottom of whose arm turns on a pivot, ¢,
sapported in the top portion of the lever-arm
¢, 'The top of the pawl fis bent inward, and
beveled on the edge to mesh with the teeth of
an indicator ratchet-wheel, B, and is formed

on the top so as to abut against, and be held
in position by, a stem, k. A spring, j, is at-
tached to the back of the lower portion of the
ratchet f; and extends downward so as to im-
pinge at the bottom against the back of the
arm e, for the purpose of throwing the ratchet
J in between the teeth of the wheel B, which
wheel B is located in the upper portion of the
frame A, at the rear, and has an axle, 4, sup-
ported by, and turning in, a bridge, k, and in
the frame A, through the latter of which it ex-
tends, and is provided, on the outside, with
an index-hand, I, a willed thumb-disk, m, and
held by a serew-nut, #, turning on the end ot
the axle i, and bearing against the outside of
the digkm. Pivoted to a plate, o, or otherwise
connected with the frame A on the side of the
wheel B opposite to that of the ratchet f; is a
pawl, p,the toothed end of which engages with
the teeth of the wheel B, the said pawl being
regulated in its action by a spring, ¢, bearing
against its baeck, and attached to the top of
the plate o, or to the frame A. Or any other
mechanical device, or arrangement of devices,
that may be preferred, may be applied to the
wheel B to hold it, and prevent its slipping
back from the desired point. Onthelower por-
tion of the front of the frame A is a frame con-
sisting of two vertical side plates, », and a
top plate, 7/, and a bottom plate, ». The top
plate s/ and bottom plate /" extend lon-
gitudinally, and are screwed, or otherwise at-
tached, to the face of the vertical plates and
frame A. Or the frame may be otherwise a1-
ranged to receive, hold, and allow the up-and-
down movement of a series of nine, or any de-
sired number, of keys, s, arranged vertically
parallel with and adjoining each other, each
key being formed with afronthorizontal project-
ing digit-piece,s ,alternating oneaboveanother,
as shown in Figs. 1 and 3. Projecting horizon-
tally from the rear of each key s, just above
the top of the lever G, is a pin, ¢, to which is
attached the bottom of a spiral spring, u, or
its equivalent, whose top is connected with the
downward-extending flange 2’ of a projecting
longitudinal horizontal bar, », that has an up-
per flange, v/, attached to the rear of the frame
A. Or the springs « may be connected with
the frame A by any other method that may be
preferred. Connected with the top of the lever
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C by a screw, #/, ot otherwise held toward its
pivoted end, or in any other desired position,
is one end of a spiral spring, 2, which is held
at the top by a screw, «”, or otherwise secured
to the frame A. Or any other arrangement
for holding and returning the lever C to its
original pesition that may be preferred may be
usedin place of the spring . Tothelower por-
tion of therear of theframe A arepivoted,at the
bottom, a series of vertical stop-bars, x, cor-
responding in nunber to the keys used. Each
stop-bar « is notched in on one side, and in-

. clined npward at the top toreceive and ar-
rest a stop-pin, «/, and limit the downward
motion of the lever C, which is provided with
as many stop-pins as there are keys, the said
pins a/ being located at equal intervals on its
rear, from which they project horizontally,
cach pin & being situated on the lever C,
alittle to one side of the key-pins#, Each stop-
bar .z is formed in its top inclined portion
with an inelined slot, 2, in which travels, when
the key sis brought down, the slide-pin ¢, so
as to throw the stop-bar x to one side, and
cause it to abut against and hold the lever stop-
pin 2/, At the bottom of the keys s, between
the bottom plate »/ and the face of the frame
A, is secured a longitudinal gage-piece, v,
which is, at the width of each key s, stepped
downward at different levels, as shown by the
dotted lines, Fig. 1, so as to eheck and regu-
late the downward movement of the keys s.
Attached to the upper portion of the frame
A, at the rear, on one side of the ceuter of
the indicator-wheel B, are vertical ways D,
beveled or otherwise formed on the inner
edges to receive and allow the up-and-down
travel of a-sliding indicatorack, 15, formed
on the rear with horizontal teeth or bars ¢/,
and having an index, H, projecting from its
front, that is arranged to operate up and down
in a vertical slot, /7, formed in the plate A,
and fravel vertically over the face of a dial,
G, connected with the front of the frame A,
and suitably lined and figured to correspond
to the number of teeth or bars ¢’/ on the rack
E, the number of the teeth or hars ¢/ being
cqual to the number of hundreds that it is
desired to compute. The rack E is held in
position by means of a friction-gpring, »/, at-
tached to its bottom, and bearing against the
rear of the frame A. The dial G is lined with
a circular border suitably spaced and figured,
as shown in Fig. 1. The indicatorrack E is
lowered one bar or tooth at every revolution
of the indieator-wheel B, by the contact and
release of a pin, 2, projecting from the face of
the said wheel, with and from the bar or tooth
of the said rack. The ends of the teeth or
bars ¢/ are oppositely beveled to facilitate the
connection and release of the pin 2 with the
teeth.

The operation of my inventionis as follows:
The index {is set to the zero-point on the dial
G by pressing on one of the digit-pieces s,
which lowers the key s connected with it, and
operates the lever €, so as to drop the pawl f

and allow the indicator-wheel B, and, conse-
quently, the index [, conneeted with its axle
i, to be revolved by the operator turning the
thumb-disk m to the right. Theindex is then
pushed up to the top or zero-point of tlie ver-
tical register /. When it is desired to add
any number, the digit-piece §', corresponding
to the number required, is pressed down, there-
by lowering its key s, and causing its key-pin
t to bear upon the top of the lever ¢, which is
thus borne down a greater or less distance,
according to the nearness of the pin operated
to the fulerum of the lever, thereby lowering
and throwing outward the arm ¢ and ratchet

J5 and bringing down the latter a certain num-

ber of teeth on the indicator-wheel B, accord-
ing to the position of the key manipulated,
the pawl 7 being prevented from slipping be-
yond the desired tooth by the action of the
slotted pivoted stop-bar @, which, as the lever
is lowered, is thrown one side by the key-pin
¢ bearing on the side of the inclined slot 2,
until the lever stop-pin &/ abuts against and
is held by the notched portion of the stop-bar
x. When the key s has been thus brought
down, the pressure on the digit-picce s is in-
stantly released, and the lever C raised to-its
original position by the action of the spring
20 and the anxiliary springs «, which raise and
hold the keys s, thus raising the lever arm ¢
and pawl 7, and pressing the latter against the
tooth under which it fell by the lowering of
the lever C, and revolving the wheel B the
distance of the number of the teeth droppetl
by the previous operation, and carrying the
index [ around the dial G @ number of points
identical with the number of teeth taken up
by the ratehet f, and corresponding to the
number of the key operated upon, each Ikey,
in the present instance, being nunbered from
one to nine, inclusive, to correspond with the
units to be added. The wheel B is held at
the desired point, and prevented from slipping
back, by means of the pawl p, which is oper-
ated by the spring ¢, so as to be thrown into
gear with the wheel B at the passage of every
tooth; and the lever C is prevented from ris-
ing beyond its desired position by the contact
of the key-pin ¢ with the top of the slot A/,
and the contact of the end of the lever with
the top of the slotted guide-standard d.

By operating the several keys s, as above de-
sceribed, the figures up to one hundred may be
added and indicated by theindex 1 on the dial.
When a hundred has been registered, the in-
dex ! will again be at the zero-point, when
the revolution of the wheel B at this point
will cause the pin 2 to come in contact with
and press down the lower tooth of the sliding
rack Ig, which is consequently lowered and the
pin released, and the index H earried down
oue point on the vertical register, thus indicat-
ing that one hundred has been computed., At
the next revolution of the wheel B the pin
z-operates in like manner, and the index H is
lowered to the second point, thus noting the
second hundred, and so on, a hundred being
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noted at each revolution of the wheel B and
as many hundreds may be indicated as there
are teeth on the rack I.

It will be evident that, if desired, additional
keys may be applied to the same lever for
registering higher numbers than nine,

Having thus fully described my improve-
ments, what I claim as my invention, and de-
sive to have secured to me by Letters Patent,
is—

The arrangement, in an adding-machine, of
the following instrumentalities, substantially

as described, to wit: Keys s with digit-pieces
s and pins ¢, pivoted stop-bars # formed with
an inclined slot, 2/, and notched to receive and
arrest stop-pins «'.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
sceribing witnesses.

- CYRUS G. SPALDING.
‘Witnesses:

CARrROLL D. WEIGHT,
SAMIL. M. BARTON.
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