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To all whom it may concerm

Be it known that I, BrapLEY II. PHILLIPS,
a citizen of the United States, residing at Fre-
donia, in the county of Chautauqua and State
of New York, have invented certain new and
useful Improvements in Adding-Machines, of
which the following is a specification, refer-
ence being had therein to the accompanying
drawings.

My invention relates to that class of arith-
mometers or adding machines in which reg-
istering or numeral wheels are operated from
a single set of levers so connected therewith
that the movement of each lever will give a
different rotative movement to the numeral
wheels, thereby permitting different values or
numberstobe represented aceording to which
particular lever, corresponding to a certain
number, is pressed upon or actuated by the
operator; and my invention has for its object
to improve the class of machines referred to
in such a manner as to provide a machine
having capacity for very high numbers with-
out making the same objectionably compli-
cated.

Incarrying my inventioninto effect Imount
upon a main ov driving shaft what may be
termed a driving gear wheel having teeth to
engage teeth upon the numeral wheels which
latter are adapted for independent rotation
upon a shaft mounted upon a traveling car-
riage in such a way that the nameral wheels
are successively presented to the main driv-
ing wheel. The driving shaft is provided
with a series of ratchet wheels carried by
suitable coilars rigidly attached tosaid shaft,
and mounted loosely upon said shaft is a se-
ries of gears or sectors each of which is rigid
with a disk orplate carrying a pawl engaging
one of the said ratchet wheels. The sectors
or gear wheels referred to are of different di-
ameters or radii and are engaged by gear sec-
tors formed on the ends of operating levers
the inner arms of which are made of different
lengths so that a uniform downward move-
ment of the outer or operating ends of said
levers, when pressed upon by the fingers of
the operator, will impart different movements
to the driving shaft with which they are con-
nected, thereby providing for rotative move-
ments of said shaft varying in extent a dis-
tance ranging from one tooth on the main

Serial No, 441,666, (No model.

driving gear wheel up to a distance equal to
nine teeth thereof. The key levers are so
arranged that the downward movement of
the outer end of any one of them will operate
a spacing mechanism one part of which con-
sists of an escapement engaging with a rack
bar formed on the traveling carriage so that
at each movement of an operating lever said
carriage will be advanced to the extent of the
thickness of one of the numeral wheels, there-
by presenting the latter successively to the
action of the main driving wheel which lat-
ter is stationary relative to said carriage and
to the numeral wheels mounted thereon.

To insure accurate operation of my ma-
chine a suitable stop is provided for the main
driving wheel to prevent the latter from over-
throwing, and stops may also be provided for
the numeral wheels for the same purpose.

In the drawings Figure 1 is a perspective
view of my improved machine, with a portion
of the casing removed. Fig. 2 is a plan view
of the machine, with the top casing and trav-
eling carriage removed. Kig. 3 is a vertical
longitudinal section from front to rear, and
TFig. 4 is a front view of my improved ma-
chine. Tigs. 5, 6, 7, and 8 are detail viewsof
the numeral wheels and adjacent parts. Fig.
9 is a detail view of the escapement mechan-
ism, and Fig. 10 is a detail view of the stop-
ping mechanism for the numeral wheels to
prevent the same from overthrowing.

A denotes a suitable frame or casing in
which is mounted the main shaft B provided
with the main driving or gear wheel I3/, which
is rigidly secured thereto so as to rotate there-
with. The said shaft B is provided with a
series of ratchet wheels D formed on collars
b’ attached to the said shaft I.

Mounted loosely upon the shaft B are a se-
ries of disks ¢ each of which is provided with
a spring pressed pawl ¢’ arranged to engage
the ratchet wheel b adjacent thereto, to ro-
tate said ratchet wheel in one direction, but
to ride freely over the same in the opposite
direction. Rigid with each of the said disks

¢ and loose on the shaft B is a sector or small
gear wheel d, these sectors or gear wheels d
being of different radial extent so that the
onter face of each one thereof is at a differ-
ent distance from the center of the shaft I3
These sectors or gear

than any of the others.
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wheelsareengaged by geared sectors ¢’ formed
on the inner ends of the key levers E provided
at their outer ends with finger buttons e.
‘Where these devices d are small in radial ex-
tent they are preferably made as wheels, but
when of larger extent, and consequently have
lesser axial or rotative movement, they are
preferably made as sectors. Both forms are
shown in I'ig. 2. The levers E are pivoted on
a rod or bar I’ running eross-wise of the ma-
chine, and the inner arms of said levers are
of varying lengths, as will more clearly be
seen from Fig. 2,so that rotative movements
of different extent will be imparted to the
main or driving shaft B, and to the driving
gear wheel B’ carried thereby, from uniform
movements of the said operating levers,owing
to the varying lengths of the inner arms of
said levers and of the varying radial lengths
or extents of the sectors or gears d.

Mounted to run by wheels /* (see Figs. 1,
3, and 4) upon suitable guideways formed on
the frame A and the top or casing plate A’
secured to the said frame is a traveling car-
riage F which carries a series of registering
or numeral wheels G each of which has a pe-
ripheral series of numerals from 0 to 9 inclu-
sive, ortwo seriesof numerals may be formed
on each of sald wheels, the number of the
figures on each wheel being equal to the num-
ber of teeth thereon. The numeral wheels
are mounted upon a normally stationary shaft
I in the said carriage I, said wheels being
adapted torotateindependently of eachother
upon said shaft, but being connected with
each other in sucha way that when one wheel
is moved around to a certain extent it will he-
come connected with the next wheel to the
Jeft in such a manner as to turn the latter to
the extent of one tooth, each tooth on the nu-
meral wheels corresponding to a numeral,
The wheels G are held from rotating, except
at times when they are to be positively moved,
by means of springs ¢’ engaging the teeth of
the said wheels, but which yield to permit the
latter to move when they are positively ro-
tated. The shaft I1is provided with a handle
or finger wheel /v by which it may be rotated
when desired, and the said shaft is also pro-
vided with a longitudinal groove 7’ (see Fig.
5) one face or side of said groove being radial
and the other tangential. Connected to each
one of said wheels G is a spring pressed pawl
1 (see dotted lines Figs.3and 5) which, when
the shaft II is turned in one direction by its
finger wheel or handle, will fall into the said
groove in such a manner as to engage the ra-
dial face thereof, the latter eausing the nu-
meral wheel with which it is connected to be
turned with the said shaft; but when the lat-
ter is turned in the opposite direction the free
end of the pawl will merely fall idly into the
said groove and will immediately be lifted
therefrom by the tangential face of the latter.
‘When the numeral wheels are turned in their
normal direction, in operation, the pawls /12
will ride over the groove &/ without engag-

ing therewith, said pawls, at such time, pass-
ing freely over the tangential face of the
groove /.

To each of the numeral wheels is attached
a ratchet wheel 7 having a number of teeth
corresponding to the number of pumerals on
said numeral wheel, and to the adjoining face
of the numeral wheel next to the right is piv-
oted a spring pressed pawl s’ normally pressed
outward against the inner face of a stationary
ring ¢4, the rings #* being rigidly mounted be-
tween every pair of numeral wheels in a man-
ner to be hereinafter explained, and being
provided on theirinner faces with one or more
cams or projections ¢ It will be seen that
each pawl<’ is arranged to engage with the
ratchet teeth of thenext higher numeral wheel
but is normally held out of engagement with
the teeth of the ratchet wheel 7 until in the
rotation of the numeral wheel with which the
pawl is connected said pawl comes opposite a
cam or projection i® on the ring ¢* when the
said projection will force thesaid pawl inward
against the stress of itsspring and cause it to
engage the ratchet wheel next to the left and
move the same forward to the extent of one
tooth, and the said pawl will then clear said
projection so that it can be thrown out of en-
gagement from the ratchet wheel by its spring.
Thus when a numeral wheel has been rotated
to the extent of a series of numerals, or, in
other words, when a numeral wheel has been
turned so that thenumeral 0 isshown through
the exhibiting slot of the register, further ro-
tation of the said numeral wheel will bring
the pawl into engagement with a projection
+® on the ring 7% and thus cause the pawl to
engagethe ratchet and turnthenumeral wheel
next to the left to the extent of one tooth.
The rings ¢* are formed with arms ¢' having
holes 7° to receive the rods f attached to the
carriage I, suitable sleeves /7 (see Fig. ) be-
ing placed on said rods between said arms to
hold them separated so that the arms and the
rings carried thereby are held rigidly in place.

The carriage F' is provided with a ratchet
bar f? which is engaged by an escapement con-
sisting of an arm % formed on arocking bar K
mounted on a rod K’ and a pawl &’ pivoted
to the said arm Z, the said pawl and arm be-
ing pointed at their outer ends to swing past
the teeth of the ratchet bar (see Figs. 3 and 9)
in a well-known manner in the operation of
escapements. Therocking bar I{ is engaged
afl its lower end by the inclined outer end of
an arm m held by a set screw m® to a rock
shaft M, the said shaft having rigidly attached
thereto a frame consisting of the arms m’ con-
nected by a cross bar m?® which is beneath the
outer ends of the keylevers E, so that when the
outer end of one of thesaid leversis depressed
the said rock-shaft will be operated to rock
the bar K, and thus operate the escapement
to permit one tooth of the rack bar f?'to pass
the same.

The rock-shaft M is provided with a tor-
sional spring M’ which normally holds the
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arms m’ and their connecting cross bar m?
elevated. Therocking-bar K isnormally held
in a vertical position by the spring i?against
the stress of which it is rocked by the arm /.

The rock shaft M is provided with an arm
m? the outer end of which is furnished with
a projection herein shown as a screw m!?
tapped in the end of the said arm so that it
may be adjusted to any desired position, the
upper or projecting end of the said serew be-
ing arranged to engage the tail o of a stop-
ping lever O having at its upper end afinger
0" which projects between the teeth of the
main driving gear wheel B’ to prevent the
said wheel from overthrowing. The arm m?
on the shaft M is so arranged that the project-
ing end of the serew m! will not engage the
tail o of the stoppinglever O until the down-
ward movement of the outer end of a key le-
ver I isnearly completed so that the finger o’
of the said stopping lever or device will not
be moved into the path of rotation of the
teeth of the gear wheel B’ until just as the
movement of the key leveris being completed,
this movement of the stopping lever being
secured by the proper adjustment of the
screw mbh

To prevent the numeral wheels from over-
throwing I provide a stopping lever P which
is pivoted upon a bracket p arranged adja-
cent to the main driving gear wheel B’, the
said bracket being provided with pins p’ p?
and attached thereto is also a light spring p°
which presses againstthe said stopping lever
in such a manner as to hold it in position to
be engaged by the teeth of that one of the
numeral wheels which is next to the left to
the numeral wheel in gear with the main driv-
ing gear wheel B’. Thus when the numeral
wheel which is being rotated by the main
driving gear wheel is in such position as to
cause the numeral wheel next to theleft there-
of to be rotated therewith the stopping lever
P will be moved from the position shown in
full lines in Fig. 10 to the position shown in
dotted lines in said figure, when the tail there-
of will be in econtact with the pin p’ in which
positively stopped position it will remain un-
til the nextfeeding movement of the carriage
when as that one of the numeral wheels with
which it is engaged moves past it, it will in-
stantly be returned to its normal position by
the spring p° ready for operation in conneec-
tion with the next numeral wheel. The car-
riage K is advaneed forward, or toward the
right, by an arm nconnected at its upper end
to said carriage and attached atits lowerend
to a rock-shaft N on which is wound a tor-
sional spring #n’ which normally presses the
carriage forward, or toward the right, thesaid
shaft N being provided at the front of the
machine, outside of the casing A, with an arm
n* having a finger button n® which may be
pressed upon to return the carriage to its first
position when the entire series of numeral
wheels have passed the driving gear wheel B’
on the main shaft B.

The carriage I is provided with a casingin
the top of which is formed a slot f* through
which the characters on the numeral wheels
appear, the said slot being of such width as
to permit only a single row of characters to
show through the same.

In the operation-of my machinethe numeral
wheels are first set in such a way that a row
of naunghts will appear through the slot 73,
this being done by turning the shaft H back-
ward by means of the finger wheel 7 thereby
causing the pawls 2*to fall into the groove i’
in the said shaft where the ends of the said
pawls will be engaged by the radial side of
the said groove, and when all of thesaid pawls
have thus fallen into the said groove all of
the numeral wheels will turn together with
the said shaft so as 1o set the said wheels for
the commencement of an adding operation.
The horizontal row of figures to be added is
now caused to appear through the exhibiting
slot above the numeral wheels by suecessively
depressing the outer ends of the levers E by
pressing upon thebuttons b, thelever farthest
to the right having on its button the numeral
which is to appear through the registering
slot first being depressed; and the other le-
vers, having on their buttons the proper fig-
ures, being successively depressed in their
regular order going toward the left. The op-
eration of each lever I causes arotative move-
ment to be imparted to the main shaft B and
to the main driving gear wheel B’ carried
thereby, the latter engaging with a numeral
wheel at each operation, and the carriage be-
ing fed forward by the operation of the feed-
ing and escapement mechanism, hereinbefore
described, to the extent of one numeral wheel
at each depression of an operating lever.
Thus when the entire series of figures in a
horizontal row have been registered the same
will appear through the registering slot /2 in
the casing of the carriage. When anumeral
wheel has been rotated so as to have per-
formed an entire revolution, or a partial rev-
olution corresponding to the entire series of
numerals thereon, it will be connected by the
pawl and ratehet mechanism herein before
deseribed with the adjacent numeral wheel
next to the left, and will rotate the said adja-
cent numeral wheel to the extent of onetooth.
Thus when the figure 9 is exhibited upon the
units numeral wheel, or the numeral wheel
farthest to the right, and the key corvespond-
ing to the numeral 3 be next depressed the
units numeral wheel will be rotated to the ex-
tent of three numbers causing the figure 2 on
the units numeral wheel to appear through
the exhibiting slot, and in making thismove-
ment the units numeral wheel will be con-
neected with the tens numeral wheel and cause
the latter to be moved to the extent of one
tooth exhibiting the fignre 1 thereon through
the slot and thus showing the entire number
or s 12 on the register. The same prinei-

ple of action oceurs with all of the other nu-
meral wheels, each numeral wheel, when it
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rotated to the extent of an entire series of
figures, being connected with its adjacent nu-
meral wheel next to the left to cause the lat-
ter to rotate, and, in some instances, as where
a series of nines show upon the register and
another figure is to be added thereto, several
numeral wheels will be caused to rotate,each
one by the other, to exhibit the proper total
number or sum upon the register or through
the index slot.

If it be desired to add a column of figures
vertically my machine may be used for such
operation without any lateral or traveling
movement of the carriage, this being effected
simply by loosening the serew 7" which holds
the arm m on the rock shaft M, thereby dis-
connecting said arm from the escapement so
that the latter will not be operated to permit
the carriage fo advance. It will therefore be
understood that I do not wish to limit my in-
vention to the use of a traveling earriage, as,
for some purposes, the numeral wheels may
remain stationary and may be operated by
the key levers, rotating shaft, the main driv-
ing gear wheel thereon, and the system of
gears or segments for differentially rotating
said shaft from the key levers, as herein be-
fore described.

Having thus deseribed my invention, I
claim and desire to secure by Letters Pat-
ent—

1. In an adding machine, the combination
with a series of operating levers, the inner
arms of which are of different lengths, and
which are provided at their inner ends with
gear segments, of a main rotating shaft pro-
vided with a series of gear wheels or segments
of different radial extent and with which the
gear segments on the said levers mesh, amain
driving gear wheel carried by said shaft, a
traveling carriage movable laterally relative
to said main driving gear wheel, a seriesof in-
dependently rotating numeral wheels mount-
ed in said carriage, aspring for advancing or
pressing the said carriage forward, and an es-
capement mechanism connected with the said
operating levers and actuated thereby, and
serving to regulate the forward movement of
the said earriage by said spring.

2. In an arithmometer or adding machine,
the combination with a series of operating le-
vers, a rotating shaft with which said levers
are connected so that each will impart a dif-
ferent rotative movement thereto,and a main
driving gear wheel carried by said shaft,of a
traveling carriage movable laterally relative
to said main driving gear wheel, aseriesof in-
dependently rotating numeral wheels mount-
ed in said carriage, a spring for advancing or
pressing said carriage forward, and an es-
capement mechanism connected with thesaid
operating levers and serving to regulate the
forward movement of the said carriage by
said spring.

3. In an arithmometer or adding machine,
the combination with a series of operating le-
vers, a rotating shaft with which said levers

497,058

are connected so that each will impart a dif-
ferent rotative movement thereto, and a main
driving gear wheel carried by said shaft, of a
traveling carriage movable laterally relative
to said main driving gear wheel, a series of in-
dependently rotating numeral wheels mount-
ed in said earriage, a spring for advancing or
pressing said carriage forward, an escapement
mechanism connected with the said operating
levers and serving to regulate the movement
of the said carriage under the stress of said
spring, and a stopping device for the said
main driving gear wheel which serves to pre-
vent the latter-from overthrowing,and which
is also aectuated from the said operating le-
vers.

4. In an adding machine, the eombination
with a series of operating levers the inner
arms of which are of different lengths and
which are provided at their inner ends with
geared segments, of a rotating shaft provided
with a series of gears or geared segments of
different radial extent and with which the
geared segments of the said levers mesh, a
main driving gear wheel carried by said shaft,
atraveling carriage movable laterally relative
to said main driving gear wheel, a series of in-
dependently rotating numeral wheels mount-
ed in said carriage, and an automatic feeding
mechanism, controlled by said levers, for ad-
vancing thesaid carriage to the extent of the
distance from one numeral wheel fo another
whenever any one of the said levers is oper-
ated.

5. In an adding machine, the combination
with a series of operating levers the inner
armg of whieh are of different lengths and
which are provided at their inner ends with
geared segments, of a main rotating shaft pro-
vided with a series of gear wheels or segments
of different radial extent and with which the
geared segments on the said levers mesh, a
main driving gear wheel carried by said shaft,
and a series of numeral wheels any one of
which may be arranged to be rotated by the
said driving gear wheel and which are con-
nected together so that each numeral wheel
will advance a numeral wheel contiguous to
it tothe extent of one tooth when the numeral
wheel in gear with the said driving gear wheel
has been rotated to the extent of a series of
numerals thereon.

6. In an adding machine, the combination
with a series of operating levers, of a rotating
shaft with which the said levers are opera-
tively connected, and a main driving gear
wheel carried bysaid driving shaft, of a trav-
eling carriage movable laterally relative to
the said main driving gear wheel and pro-
vided with a ratehet bar, a series of inde-
pendently rotating numeral wheels mounted
in said carriage, a spring for advancing said
carriage forward, an escapement device oper-
ating in connection with said ratchet bar to
control the forward movement of the said
carriage, and an operating frame for the said
escapement device which is actuated by the
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said operating levers; whereby whenever one
of the said levers is depressed the escapement
will be actuated to permit the carriage to be
advanced a distance equal to that from one
numeral wheel to another.

7. In an adding machine, the combination
with a series of operating levers, the inner
arms of which are of different lengths and
which are provided at their inner ends with
gear segments, of a main rotating shaft pro-
vided with a series of gear wheels or segments
of different radial extent,and with which the
gear segments on the levers mesh,a main driv-
ing gear wheel carried by said shaft, a trav-
eling carriage movable laterally relative to
sald main driving gear wheel, a series of in-
dependently rotating numeral wheels mount-
ed in said carriage and each of which is pro-
vided with a ratchet wheel rotating therewith,
a pawl or lever rotating with each of said
ratchet wheels but which is normally held out
of engagement therefrom by a spring, a sta-
tionary cam or projection to engage each of
said pawls or levers when the numeral wheel
with which it is rotating hasarrived at a cer-
tain point, and to thereby throw thesaid pawl
into engagement with said ratchet wheel
against the stress of its spring, and thus ro-
tatively advance the numeral wheel to which
the ratchet wheel, thus engaged by said pawl],
is attached, to the extent of one tooth on the
ratchet wheel.

8. In an adding machine, the combination
with a series of operating levers, the inner
arms of which are of different lengths and
which are provided at their inner ends with
gear segments, of a main rotating shaft pro-
vided with a series of gear wheels or segments
of different radial extent, and with which the
gearsegments on the levers mesh,amain driv-
ing gear wheel carried by said shaft, a trav-
eling carriage movable relative to said main
driving gear wheel, a series of independently
rotatingnumeral wheels mounted on said car-
riage, and each of which is provided with a
ratchet wheel rotating therewith, a pawl or
lever rotating with each of said ratchet wheels
but which is normally held out of engagement
therefrom by a spring, stationary rings * ar-
ranged between the said numeral wheels and
provided on their inner faces with cams or
projections * arranged to engage the said
pawls or levers at times and foree them in-
ward into engagement with the said ratchet
wheels against the stress of their springs, to
cause the said ratchet wheels and the numeral
wheels connected therewith to be advanced.

9. In an adding machine, the combination
with a series of operatinglevers, of a rotating
shaft with which the said levers are connect-
ed, so that each will impart a different rota-
tive movement thereto, a main driving gear
wheel carried by said shaft, a traveling car-
riage movable laterally relative to said main
driving gear wheel, a series of independently

X

rotating numeral wheels movable with said
carriage, a spring for moving said carriage
forward, an escapement mechanism connected
with the said operating levers, and serving to
regulate the forward movement of the said
carriage under the stress of said spring, and
a stopping deviee arranged to engage a nu-
meral wheel next adjacent to that with which
the said main driving gear wheel is in con-
nection, aud serving to prevent the said nu-
meral wheel from overthrowing.

10. In an adding machine, the combination
with a carriage, and a series of independently
rotating numeral wheels mounted therein, a
series of operating levers and intermediate
connections for rotatingsaid numeral wheels,
a spring for moving said carriage forward, an
escapement mechanism for controlling the for-
ward movement of said carriage under the
stress of said spring, a returning shaft pro-
vided with an operating arm or handle, and
baving also an arm connected with said car-
riage; whereby the said arm or handle may
be pressed upoun to return the carriage to its
starting point against the stress of its advane-
ing spring, when desired.

11. In an adding machine, the combination
with a series of operating levers, the inner
arms of which are of different lengths and
which are provided at their inner ends with
geared segments, of a rotating shaft provided
with a main driving gear wheel and with a
series of gears or segments of different radial
extent which are locsely mounted on said
shaft, and each of which has, rigid therewith,
a wheel or disk, a series of ratchet wheels
connected with said shaft to rotate therewith,
a series of spring pressed pawls earried by
said disks and which are arranged to engage
said ratehet wheels when the disks move for-
ward, but which ride freely over the same
when the disks perform their return move-
ments, and a series of numeral wheels any
one of which may be thrown into engagement
with the main driving gear wheel.

12. In an adding machine, the combination
with a rotating shaft provided with a main
driving gear wheel and mechanism for im-
parting different rotative movements to said
shaft, of a traveling carriage, a series of in-
dependently rotating numeral wheels mount-
ed in said carriage any one of which may be
brought inte engagement with the said main
driving gear wheel, and a stopping lever, as
P, mounted on a stationary support and ar-
ranged to engage the numeral wheel which
may be next adjacentto that which is in mesh
with the sald main driving gear wheel.

In testimony whereof I affix my signaturein
presence of two witnesses.

BRADLEY II. PHILLIPS.
Witnesses:
HENRY CALVER,
CassiE M. SWEENRY,
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