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UNITED STATES

Patent OFFICE.

ROBERT E. KIMBALL, OF_VCLEVELAND, OHIO.

. . ADDING-MACHINE.

SPECIFICATION forming part of Létters Patent No, 605,789, dated June 14, 1898,

To all whom @t may concern: :
Be it known that I, ROBERT . KiMBALL, a
citizen of the United States, residing at Cleve-
land, in the county of Cuyahoga and State of
Ohio, have invented certain new and useful
Improvementsin Adding-Machines, of which
the followingisaspecification,reference being
had therein to the acéompanying drawings.
The invention relates to new and- useful
improvements in adding-machines, and em-
braces a number of objects, the first of which
is to provide an organization in which there
are a series of operating-keys, a series of nu-
meral-pinions, and suitable intermediate de-

vices arranged in such manner that upon ini-

tially operating any one of said keys the
anits-pinion will be actuated and upon sub-
sequently operating any such key the tens-
pinion will be rotated, and so on through the
series. )

Another object of my invention is to pro-
vide an organization in which there are a se-
ries of numeral-pinions, a traveling frame,
and intermediate devices so arranged that as
the frame is moved relatively to the pinions
the Intermediate devices will rotate such of
the pinions as it is necessary to move in order
to carry from one column to the next in the
operation of adding. :

There are also other objects in view, which
relate to detail arrangements and construc-
tions, as will be more fully hereinafter de-
scribed, particularly pointed out in theclaims,
and shown in the accomparnying drawings, in
which— :

Figure 1is a perspective view of the fin-
ished machine.  Fig. 2 is a plan view with
the cover and certain supporting - bearings
removed, together with some parts of the
mechanism, to show the manner in which the

carriage and pinion-operating devices thereon’

actuate the numeral-pinions. Fig. 3 is a sec-
tion taken online z z, Fig. 2. Fig. £isaview
similar to Fig. 3, the top portion of which has
been broken away, showing the pinion-actu-
ating devices in a different position. Tigs.
5, 6, and 7 are detail plan views of the pin-
ion-operating rack and . the -escapement for
feeding the rack laterally, showing the parts
at the commencement and end of one opera-
tion. Fig. 8isa detail view of the stop mech-
anism which limits the travel of the carriage.

“which' returns. the pinions to zero.

Application filed April 1, 1897, Rerial No. 630,231, (No model.)

Figs. 9 and 10 are detail views of the carry-
ing-frame which surrounds the numeral-pin-
ions, showing said frame in its initial position
and in the position after operation and fur-
ther illustrating the latching device thereon,
which returns the rack to the units-column.
Fig. 11is a detail view of one of the numeral:
pinions with its carrying pawl-lever and pawl
attached thereto, the parts being shown in
their normal position. TFig. 12 is a similar
view showing the carrying-lever and its pawl
in the aect of falling into its second position.
Fig. 13 is a detail view of two numeral-pin-
ions, showing one in elevation and the other
in section and illustrating the mechanism
Fig. 14
ig an end view of one of the numeral-pinions.
Fig. 15 is a detail perspective view of the
yoke-shaped lever which drives the carriage.

Fig. 16 is a perspective view of the carriage,

a part of ifs driving mechanism, and the
stop-bar support. Fig. 17 is a perspective
view of the carrying-frame, illustrating the
peculiar construction of the same; and Fig.
18 shows the carrying-key and the frame-
lever in perspective, the parts being arranged
as in operation.

- The mechanism comprising the adding-ma-
chine, which is housed in a suitable casing,
may be divided into three groups, as follows:

The first group comprises the keys, the
actuating mechanism through which the keys,
when depressed, operate the numeral-pinions,
the stop mechanism, and the devices for re-
turning the earriage. The second group em-
bracesthe carrying mechanism and the means
for returning the pinion-actuating device to
its initial position, and the third group com-
prises the mechanism that is employed to re-
turn all the numeral-pinions to zero after a
column of figures has been added, thereby
placing the machine in condition for further
operation.

The inclosing casing that I preferably em-
ploy consists of a base-plate 1, sides 2, rear
or back plate 3, top 4, an upright front por-
tion 5, and the inclined face 6, all as plainly
shown in Fig. 1. The plate 5 is provided

with two groups of vertical slots 7, arranged
midway between its upper and lower edges
and at each end of the plate, through which
slots a series of keys are adapted to extend.
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The plate is further provided with twosimilar
slots 8 in proximity to the center, through
which slots the earrying-key extends. The
casing thus described is provided with an in-
spection-opening, through which the numeral-
pinions may be seen, and is adapted notonly
to form & protection for the different partsof
the machine, but comprises a supporting-
frame in which different parts of the mech-
anism have bearings.

The first group of devices which form a
part of the machine mechanism will be now
described.

A shaft 9, TPigs. 2, 8, and 4, is fixedly se-
cured in the rear of the casing in suitable
supports secured to the plate 3, and upon
thisshaftare fulerumed a series of horvizontal
lever-arms 10, extending from the vear of said
casing to (md through the front thereof and

carry upon their free ends disks 11. TUpon
these disks are printed ovstamped numerals

ranging from 07 to ““9.” These lever-arms,
or,as thcy willbe hereinafter termed, “keys,”
have their free ends alte ernately stmlnht dllLl
bent up, as plainly shown in Fig. 1, in order
that the operator will experience no duﬁculbv
in manipulating the same. In mmngemenb
the keys are preferably groupedin two banks,
and from the inclined p]ate 6 of the casing
a series of spiral springs 12 depend, the \‘Lee
ends of said springs being connected, respec-
tively, to each of the keys, whereby the latter
are held in their proper pOSlLlOH

Beneath the keys within Lhe casing is lo-

cated a yoke-shaped lever 13, the 1100 ends
of which are fulerumed upon the shaft 9. In
construction this lever comprises two taper-
ing arms 14, Tig. 15, which extend from the
rear of the machine forwardly at some dis-
tance past the center and are connected by
abroadeross-plece 15, extending transve sely
of the machine and held in its upright posi-
tion beneath the lxeys and in eontact there-
with by means of springs 16, Fig. 4.

Upon the cross-piece of the lever just de-
seribed and at the center thereof isarranged
a series of gear-teeth 17, and above sald teeth
the lever is provided with a rectangular re-
cess or noteh 18 upon its upper edge.

The longitudinally- 1'(3(311>1oc&t1110 carringe
that is adapted to carry the pinion- opelaLmo
devices (shown in perspective in TFig. 16) com-
prises a rectangular body 20, prov 1ded with
anarm 21, projecting centr&lly and forwardly
from said body portion, which arm in turn is
provided at its fl'eo end with downwmdlv-
extending lugs 22, between which a roller 23
is pivoted. Transversely in the body of the
carriage is a deep rectangular recess 24, and
in each of the faces of said recess are guide-
ways 25, in which are pivotally secured roll-
ers 26, IFrom the rear of the earviage pro-
ject three arms, one from ecach side, such as
27, and & third 28, extending centrally from
said carriage, carrying abits free oend and on
either side thercof ]ugs 29, which project be-
low the arm and are provided with longitudi-

605,789

nal slots 80. The arms 27 are curved down-
wardly at their outer ends and are adapted
to carry a bar 317, fixedly secured therein.
The carriage thus described is supported at
its forward end upon an upright standard
31, secured to Lhe base-plate of the casing, as
shown in Tigs. 8 and 4, upon which standaxrd
a roller 23 is adapted to travel. The rear of
the carviage is suspended by means of two
sebs of links 32, eacl set comprising a series
of three links, the free ends of which are piv-
oted, respectively, to angle-plates 33 upon the
face 6 of the casing and similar angle-plates
34 upon the bottom of said caaing. The mid-
dle link 33 of each servies is perfovated atl its
center to receive the end oL the bar 51, Dy
employing the ordinary straight-line links for
the rear of the machine, the carriage is sus-
pended at the rear in the same plane with
the top of the supporting-standard and will
remain in the same plane during its forward
and backward movements.

Upon the bottom of the vasing are two an-
gle-plates 36, Fig. 10, bct‘won which plates
is pivoted a doublu ]m er-arm 87, and wilhin
the double lever and fixedly securved thereto
between the angle- -plates is a segment-gear

38. The plates 56 ave in close proximity Lo
the base of the yoke-shaped lever 15 to per-
mit the segment-gear 38 to be constantly in
mesh with the gear-teeth 17 upon the yolke.
The free ends of the lever 37 ave slotted, as at
40, and are arranged upon ecither side of the
slotted arm 28 of the carriage. A& pin4l, car-
ried by an escapement-ley hereinalter de-
seribed, passes through the slotted conds of
the arms just described.

Inthe recessed portion of the c: arriage-hody
24, sliding in the guideways 25, is located an
egc(tpemenb 42, CO;lbi‘SUH” of a reetangular
motallic plate having a series of teeth formad
theréin, as plainly shown in Figs. 5, 0, and
7, and aranged in sueh manner that the
teeth on one side of the escapement will be
opposite the space formed on the other side,
Upon the top of the escapement is mounted
and fixedly attached thereto a rack-bar 43.
Beneath the carriage-arm 28 and sccured to
the pin 41 is an escapoment-lkey, the free end
of which key is formed and supported in the
manner hereinafter deseribed.

Upon the shaft 9 ave pivotally supported
lover-arms 45 and 46, Figs. 2 and 18, Which le-

vers project oub from the front of hc ing
and are connected attheir frecends m 0SS~
bar 47, The lever 46 is bent at 48 in U(:h

manner as to allow the lever to pass benou th
the central portion of the carriage and also
beneath the arm 28 thercon. Upon eachside
of this Iever, bencath a poution of the escape-
ment,aresccured side plates 50, provided with
longitudinal slots 51, which slots arve in aline-
ment. Within the slots just velerred to o pin
53 extends, Tig. 4, and to this pin the free end

ol the escapement-keyis fixedlysecured. The
kc,yi also provided ab ibs end with an up-

©

stud 53, which extends

wardly-projecting
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through a slot 53" in the body of the earriage
and projeects within the escapement in close
proximity to the top of the latter. Thisstud
in configuration is triangular, as plainly
shown in Ifig. 5, and is adapted to fit closely
in the spaces between the teeth,

Depending from the interior of the inclined

face 6 of the casing and upon eachside of the
inspection-opening are two bracket-plates 54,
Fig. 3, and integral with these bracket-plates
are extension-pieces 55. (Shown in dotted
lines in the same figure.) Journaled in bear-
ings upon these extension-pieces ig a trans-
verse shaft 56, which shaft extendsto the right
of the machine and through and out of the
side of the casing, asplainly shown in Fig. 2.
Loosely sleeved upon this shaft above the car-
riage are a series of numeral-pinions 57, pref-
erably nine in number, the position of the
parts being such that the rack-bar upon the
carriage will be capable of passing beneath
and meshing with said pinions at proper pe-
riods.

Upon therearof the casing, directly in front
of the forwardly-projecting arm 21 on the car-
riage, is secured a projecting arm 58, IF'igs. 3
and 16. In construction thisarm isprovided
with a series of transverse slots 59, and its
under faee is provided with a single longitu-
dinal slot 60, in which a lug 60’ upon the arm
21 of the carriage is adapted to travel.

Fixedly secured in bearings 61 and 62, Fig.
2, upon thesidesof the casing and at the rear
thereof are shafts 63 and 64. Pivotally sup-
ported upon the shaft 63 are a series of stop-
bars 65, preferably four in number, extend-
ing inwardly from said shaft, the free ends of
which rest within a portion of the transverse
slots in the projecting arm 58. The second
series of stop-bars 66 are secured in a similar
manner to the shaft 64 and are adapted to rest

within the remaining slots in the arm men-.

tioned. HEach baris formed, preferably, of a
single strip of metal, rectangularin configura-
tion, extending from the slotin the arm 58 to

and around the shaft upon which it is pivot-

ally supported and is bent back upon itself a
short distance, as shown in Fig. 8, and then
downwardly at right angles to the main bar.
The projecting finger (6’ last described is
adapted to come directly over and in contact
with the key-lever to which it belongs and is
adapted to follow the key when depressed by
spring-clips 67, which bear upon either side
of the projections, as plainly shown in the
figure just referred to.

The actuating devices comprising the first
group of the adding mechanism have now
been mentioned, and the first stép in the op-
eration of adding will be described.

The operator, desiring to add a column of
figures, commences in the first line of said
column with the unit-figure and depresses
the key that corresponds to that particular
figure. Before operation of any of the parts
the devices are in the position as shown
in IFig. 5. Upon depression of the key the

[V

parts are in the position -shown in Fig. 4.
Upon the partial depression of any one of
the keys the yoke-shaped lever 13 is slightly
depressed. The teeth upon this latter le-
ver mesh with the segment-gear 38, throw-
ing the arm 37 forward, thereby causing
the escapement-key 44 to traverse the slots
30 and 53'. 'The position of the key before
its ‘movement is shown in Fig. 5, the rack
being out of mesh with the units-pinion in
the series of numeral-pinions and at one side
thereof. The escapement-key traveling with-
in the escapement from one side to another
causes the latter to move laterally to the left
a distance of one-half a tooth. This is suffi-
cient to throw the rack in mesh with the
units-pinion, and the parts are then in the
position shown in Fig. 6. Simultaneously
with the depression of the key its stop-bar is
drawn down into ifs respective slot. We
will suppose that the operating-key 5 has
been depressed, Fig. 4. In this caseitsstop-
bar, which is the fifth bar upon the project-
ing arm 58, counting from zero, would be
drawn into the fifth slot.- Upon further de-
pression of the key 5 the pin 41, having trav-
ersed the slot 30, will be forced by the arms
37 forwardly, thereby driving the carriage
along until the arm 21 thereon is checked by
the stop just referred to. During this for-
ward movement of the carriage the units-pin-
ion has been rotated by the rack five teeth
and the numeral “ 5" appears upon the units-
pinion in place of the ‘0.” Upon the up-
ward movement of the key 5 the lever 13 is
foreced upward by the spring 16, throwing the
arm 37 rearwardly, whereby the escapement-
key is forced into the position shown in Fig.
7, and the escapement and rack are moved
laterally, throwing the rack out of mesh with
the units-pinion into the position shown in
the figure just referred to. TUpon the com-
pletion of the upward movement of the key
the carriage is drawn back by the arm 87 and
the stop-bar elevatéd out of the path of the
forward arm of the carriage by the key abut-
ting against the downwardly-extending pro-

“jection nponsaid bar, said key being returned

to its initial position by means of the spiral
springs connecting the same with the inclos-
ing casing. . The first step in the process of
adding has been taken and the rackislocated
between the units and tens pinions, but out
of mesh with either. Upon depressing an-
other key corresponding to thé next number
in the line of figures to be added the same
operation is performed,; with the exception
that the rack operates the tens-pinion in-
stead of the units, turningsaid pinion a num-
ber of teeth to correspond with the number
upon the key depressed. This operationcon-
tinues until a line of figures is shown upon
the series of numeral-pinions. In case the

carriage carryingthe operating-rack bedriven
forward before the rack is in mesh with the
numeral-piniong I employ a safety device
which will only permit the earriage to be
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driven forward at the proper time. This
appliance consists of a rectangular plate 69,
Tigs. 2 and 3, pivotally suspended from lugs
70 upon the bracket-plate 54, which swing-
ing plate is provided with a series of teeth
70" upon its lower edge. The teeth just re-
ferred to are so arranged as to bloek the last
tooth upon the rack-bar at all times, except
when said rack is in mesh with the pinion-
teeth.

A new group of operating deviees is now
required in order o return the rack to its
initial position and to carry the amount left
over fromone column to ancther, which meeh-
anism will be now deseribed.

DBapending from the plate 4 of the easing
are two angle-plates 71, one of which plates
is shown in Fig. 3, said plates being in aline-
ment and arranged attherear of the numeral-
pinions. To these plates is secured a cross-
bar 72, Fig. 2, having bifurcated ends ex-
tending beyond the plates and adapted to
carry pivotally secured within said bLifurca-
tions two rollers 73 and 74, Trom the in-
clined face G of the casing depend similar
angle-plates 75, which are arranged in a man-
ner similar to the plates 71, hut forwardly of
the nameral-pinions. These plates carry a
cross-bar similar in construction to the bar
72, in the ends of which are pivoted rollers
76 and 77. The four rollers thus referrved to
are flanged and are arranged in different
planes, the bar carrying the rolls located for-
wardly of thenumeral-piniong beinginalower
plane than its corresponding bar. Between
these rolls just described a frame, swhich will
be designated hereinafter as a ‘‘carrying-
frame,” is mounted and adapted to travel.
In construction this frame is rectangular in
configuration, comprising two side bars 78
and 79, Fig. 17, secured to each other at some
In
ovder that the frame may travel within the
rolls, which are arranged in pairs at different
levels, the end piecces of the frame are bant
at their middle portions, as shown in the
figures referred to, whereby the side 79 is in
& lower plane than the side 78, hut parallel
to the latter. The end piece 81 is centrally
grooved upon its under face, in which groove
the shaft 56 is adapted to pass. Upon the
inner side 78 of the carringe an inclined face
82 is formed, and opposite to this ineclined
face, upon the side 79, a shoulder 83 is con-
structed. A longitudinal slot 8§35, Fig. 17, is
formed in the side 79, in which slot & latch
84, Irigs. 9 and 10, is pivoted by a pin S6.

87 is an extension upon the latch adapted
to strike against the top of the frame, where-
by the downward movement of the lateh is
restricted.

Beneath the carrying-frame thuas described,
to the right of the numeral-pinions and se-
cured to the bottom of the casing, is a 1J-
shaped standard 85, in which standard, near
the top thereot, is pivotally sceured the frame-
operating lever 89, the parts being shown

plainly in Tigs. 3 and 13. This lever is pref-
erably a double lever in construction, com-
prising arms 90, provided at their {ree ends
with the curved upwardly-extending fingers
DL and 92 and bebween said fingers with simi-
lar projections 93. The leveris pivoted at
one end within the standard 88 by a pin 64,
and to the free ends of this lever is secured a
steel ribbon 95, Figs. 9 and 10, extending up-
wardly over a sheave 96, mounted between
angle-plates 97 upon the side of the casing,

The free end of this ribbon is secured to the

end of the carrying-frame, ag plainly shown
in the figures just referred to.

The carrying-lever just described is so lo-
cated that the upwardly-projecting fingors 123

-thereon are directly under and in contact

with the lever-arm 45, which lever-arm, to-
gether with the corresponding lever 46, com-
prises what will be termed herelnafter the
“earrying-key.” The arrangement is such
that when this key is depressed the carrying-
lever is likewise depressed, thereby cansing
the carrying-frameto travel between the rolls.
To retain the latter frame in its proper loea-
tion, a spiral spring 98is interposed between
one end thereof, to the right of the numeral-
pinions, and the bearing in which the shaft
56 is jowrnaled, said spring being sleeved over
the latter shaft. Upon the bar 45 of the key-
leverisan upright finger 99, which in its nor-
mal position bears against the under side of
the lateh 84, I'ig, 0.

In the extensions 55 of the brackel-plates
54 and rearwardly of the numeral-pinions is
fixedly secured a transverse shaft 100, and
loosely sleeved upon this shaft at the rear of
each numeral-pinion are a series of earrying
pawl-levers10l. Theselevers are preferably
double levers, comprising two arms spaced at
some distance aparh and having pivoted be
tween them upon the shaft a check-pawl 10
provided with an extension 103 and carrying
between their upper ends the carrying-pawl
104, A series of springs 103 arve secured to
the cross-bar 72, which extend upwardly over
the top of the bar and bear normally against
the top of the carrying pawl-lever when the
parts are in the position shown in Fig. 11, A
similar series of springs 106 is gsecured to and
extend Dbeneath the bar 72 and, projecting
upwardly, bear against the extensions 105
upon the check-pawls.

107 represents a series of curved projecting
fingers, against which the pawl-levers 101 are
adapted to rest when thrown back for carry-
ing.

The numeral-pinions are somewhat similar
to the usual pinions employed in devices of
this kind, comprising the usual gear-testh
and being provided with numerals ranging
from “*0” to 97 upon the periphery of the
pinion adjacentto the teeth. In the pariicu-

lar construetion of the pinion I prefer to cin-
ploy the face opposite to the gear-teeth is pro-
vided with an annular flange 108, and upon
the exterior and near the top of this fangels
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an annular groove 109. In this groove a
spring 110 is ingerted, which carries an in-
wardly-projecting extension-piece 111, the ex-
tension being located within a recess 112.
Fixedly secured to the transverse shaft 56 is
a series of eams 113, corresponding in num-
ber to the numeral-pinions, arranged in close
proximity to said pinions within the annular
flange, as plainly shown in Fig. 13. The ar-
rangement is such that when the numeral-
pinion-is rotated more than nine teeth the
cam will throw out the spring extension 111,
which in furn will throw back the carrying
pawl-lever with which it is in contact-a suffi-
cient distance to permif the carrying-pawl to
drop back one tooth, as shown in Fig, 12,
“The parts comprising the second group of
the actuating mechanism have now been de-
seribed, and their operation is as follows: At
the cloge of the first operation the rack had
been carried laterally until it was at some
distance to the left of the unit-pinion and the
first line of figures in the ecolumn were shown
upon the series of pinions. Upon the partial
depression of the earrying-key the escape-
ment-key 44, one end of which slides in the
slotted plates.50 within the carrying-key, is
withdrawn from the escapement. Also the
upwardly-projecting finger 99 is withdrawn
from the latch, allowing the latter to drop
until it is stopped by the extension 87 strik-
ing upon the carrying-frame. Upon further
depression of the carrying-key the lever 90
is depressed, thereby drawing the carrying-
frame laterally across the machine within the
rolls in which it is suspended. One side of
the frame being located directly above the
rack and in close proximity to the same, the
lateh extending beneath said frame slides
over the rack when the frame moves to the
left. Upontheupward movementof thecar-
rying-key the spring 98 returns the carrying-
frame to its initial position, and the latch
upon the return movement of the carriage

will engage the rack and draw the same, to-

gether with the escapement, back to its first
position ready for adding a new line of fig-
ures.. When the carrying-key returns to its
initial position, the escapement-key is re-
turned within the escapement and the latch
is raised out-of engagement with the rack by
the extension 99. The operator then pro-
ceeds to depress the proper key for the sec-
ond line of figures. If the first figure thatis
to be struckinthesecond lineis *“6” and the
unit-pinion is registering ¢¢5,” the rack when
driven forward by the mechanism before de-

. scribed will turn the unit-pinion to ‘1,7

6o
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ing-pawl lever 101.

which is the correct reading for the same.
During the rotation of the unit-pinion from
its original position at ‘“5” around to “17”
the spring extension 111 is thrown out by the
cam 113, thereby throwing back the carry-
The same operation is
gone through with during the rest of the line
of figures until the last figure has been de-

‘thuamb-lever 118.

(13

pressed and it is desired o return the rack
to its initial position adjaecent but out of
mesh with the unit-pinion. Thesecond step
that has just been described—namely, the
reciprocating of the frame—is then taken.
During the travel of the frame to the left in
the first half of its reciprocating movement
the inclined face 82 thereon strikes against
each carrying-pawl lever, which has been
thrown rearwardly out of its initial position
by the cam mechanism and moves each lever
back into its initial position. During this
latter movement of the levers each adding-
pinion with which the lever is adapted to en-

-gage.is rotated one additional tooth,whereby

the desired amount is carried and the proper
reading is obtained upon the pinions.

in order to preventthe carrying-pawls from
rotating the adding-pinion too far, the shoul-
der 83 of the carrying-frame is adapted to
come in contact with the teeth upon the pin-
ions upon the opposite sides from where the
carrying-pawl actuates the same before the
pawl drives the pinion its entire distance.

This construction and arrangement of frame.

are plainly shown in Fig. 3.

The last stepin the operation of the device
is to return all the adding-pinions to their
initial position—namely, at zero—for future
operation. This I accomplish in the follow-
ing manner:

Upon the right-hand side of the inclosing
casing is fixedly secured a boss 115, Figs, 2
and 13, centrally apertured to admit the pas-
sage therethrough of the shaft 56. Upon the
free end of thisshaftin proximify to the boss
is fixedly secured by means of a key 116 a
thumb-wheel 117. Arranged upon the thumb-
wheel between the latter and the bossis a
This lever is pivoted to
the thumb-wheel at.119, and the free end of
this lever is provided with a curved down-
wardly-projecting finger 120,the end of which
is adapted to enter a recess 121 in the boss
and to be kept therein in its normal position
by a spring 122. After a column of figures
has been added upon the machine and it is
desired to place the said machine in condi-
tion for adding a new column the operabor
depresses the thumb-lever 118, withdrawing
the free end of said lever from the aperture
121 in the boss. Then by rotating the thumb-
wheel 117 one complete revolution the cams
113, that are fixedly secured to the shaft, en-
gage the numeral-pinions and carry the same
back to zero. The thumb-lever is then re-
leased, returning to its normal position, and
the machine is ready for further operation.

It is to be noticed in the construction of
the adding-machine thus deseribed that there
are but very féw sliding parts in the same.
Tuarthermore, the different elements which
form the complete mechanism are so con-
structed and arranged that but little exer-
tion is necessary on the part of the operator
to actuate the same. Thus a machine is
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formed which is capable of casy operation and
which will at all times add quickly and cor-
reclly,

It is to be further noticed that in tho con-
struction of the mechanism forreturning the
numeral-pinions to zero alter the process of
adding has been completed I have provided
means for returning said pinions to their ini-
tial position without having the pinion-acbuat-
ing device in any manner act upon the carry-
ing-levers that are arranged in proximity to
the pinions. Also by employing a reciproecat-
ing carriage for rotating the numeral-pinions
Tamenabled to use an oxceedingly simple stop
mechanism, which effectively performs its
function and which may be cheaply and
casily manufactured.

ITaving thus deseribed my invention, what
I elaim, and desire to seeure by Letters Pat-
ent, is——

1. In an adding-machine, the combination
with a series of operating-keys, of a carriage
mounted for reciprocation, intermediate con-
nections between the keys and ecarriage,
whereby the latter is moved forwardly upon
the depression of any of the keys, spring-ac-
tuated mechanism for automatically return-
ing the carriage to its initial position, a series
of numeral-pinions arranged upon the shaft
for independent rotation, a pinion-actuating
device mounted upon the carviage, and an
intermittent Iateral feed for said device,
adapted to threw the latter in engagement
with one of the pinions belore the forward
movement ofl the carriage, and ont of engage-
ment with the pinion upon the return move-
menb of the carriage.

2. In an adding-machine, the combination
with a series of operating-keys, of a earviage
mounted for reciprocation, intermediate eon-
nections between the keys and earriage,
whereby the latter is moved forwardly upon
the depression of any of the keys, spring-ac-
tuated mechanism for automatically return-
ing the earriage to its initial position, aseries
of numeral-pinions arranged upon a shaft for
independent rotation, a pinion-actuating de-
vice mounted upon the carriage, and an in-
termittent lateral feed for said device, adapt-
ed to throw the latter in engagement with one
of the pinions before the forward movement
ol the carriage, and between said pinion and
the next successive pinion before the return
movement of the carriage.

3. In an adding-machine, the combination
with a series of operating-keys, of a longitu-
dinally-reciprocating carriage, a series of nu-
meral-pinions arranged for independent rota-
tion, a carriage-driving mechanism connect-
ing the keys with the carriage, and adapted
upon depression of any one of said keys to
drive the carriage forward benecath the series
of pinions to rotate one of the latter, spring-
actuated mechanism for auntomatically re-
turning the earriage to its initial position, a
pinion-operating deviece upon the earriage,

and lateral shifting mechanisim for said de-
vice.

4. In an adding-machine, the combination
with a series of oporating-keys, of a carriage
mounted for horizontal reciprocation, inter-
mediate connections between the keys and
carriage, whereby the latter is moved for-
wardly upon the depression of any of the
Ikeys, spring-actuated mechanism for auto-
matically returning the cavriage to its initial
position, aseries of numeral-pinionsarranged
upon ashaft for independent rotation, a rack
upon the carriage adapted to sngage with
and rotate one of the pinions during the for-
ward movement of said carrviage, and Iateral
intermittent feed mechanisin for moving the
rack out of engagement with one pinion and
in engagement with its next suceessive pin-
ion, eomprising an escapement 42 upon which
the rack is secured, an escapement-key £,
and intermediate connections belween the
operating-keys and said escapement-key, and
between the carriage-veturning mechanism
and the escapement-key, whereby the es-
capement is given an intermittent lateral
movemendt.

5. In an adding-machine, the combination
with a pinion-operating eavriage mounted
for horizontal reciprocation, and the driving
mechanism for moving said ecarriage for-
wardly, comprising a sevies of operating-keys,
lever 13, arm 37, a gear conncction bebween
the arm and lever, carriage-arm 28, and pia
41, substantially as described.

6. In an adding-machine, the combination
with a pinion-operating carringe nounted for
horizontal rec¢iprocation, and the mechanism
for reciproeating said carriage, comprising o
series of operating-keys, a spring-actunted
toothed lever 13, levor-arm 37, segment-gear
38, earriage-arm 25, and connecting-pin 41,
substantially as described.

7. In an adding-machine, the combination
with a carriage mounted for horizontal veeip-
rocation,claseries of numeral-pinionssleeved
upon & shaft for independent rotation, a pin-
ion-operating rack mounted upon the ear-
riage, and mechanisin for feeding said rack
laterally, and for cperating the pinions sue-
cessively comprising a sevies of operating-
keys, the spring-actuated lever 13, lever-arm
37, a gear connection between levers 13 and
37, the slotted carriage-arm 28, an escapoe-
ment-key slidingly supported heneath the es-
capement, carrying a pin 41 engaging the le-
ver 37 and arm 28 and a stud 53 upon the key
extending within said escapement, substan-
tially as described.

8. In an adding-machine, the combination

with a series of operating-keys, of a carriage

mounted for reciproeation, intermediate con-
nections betweenthe keys and carriage wheve-
by the latter is moved forwardly npon the de-
pression of any of the keys, a scrics of nu-
meral-pinions arranged upon a shaft for in-
dependent rotation, apinion-actuating device
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upen the carriage adapted to engage with and
rotate one of the pinions during the forward
movement of the carriage, a stop mechanism
adapted to limit the travel of the carriage,
and the rotation of the pinion, and spring-

‘actuated mechanism for moving the pinion-

actuating device out of engagement with the
pinion, and returning the carriage to.its ini-
tial position. .

9. In an adding-machine, the combination
with a series of operating-keys, of a carriage
mounted for.reciprocation, intermediate con-
nections between the keys and ecarriage,
whereby the latter is moved forwardly upon
the depression of any of the keys, a series of
numeral-pinions arranged upon a shaft for
independent rotation, a pinion-actuating de-
vice upon the carriage adapted to engage with
and rotate one of the pinions during the for-
ward movement of said carriage, and stop
mechanism for limiting the travel of said car-
riage and the rotation-of the pinion, compris-
ing a single series of sfop-bars having inter-
mediate connections with the keys, whereby,
upon the depression of any key, its corre-
sponding stop-bar will be thrown in the path
of the advancing carriage.

10. In anadding-machine, the combination
with a series of operating-keys, of a carriage
mounted forreciproeation, intermediate con-
nections between the keys and carriage,
whereby the latter is moved forwardly upon
the depression of any of the keys, a series of
numeral-pinions arranged upon a shaft for
independent rotation, a pinion-actuating de-
vice npon the carriage, adapted to engage

-with and rotate one of the pinions during the

forward movement of the carriage, and. stop
mechanism for limiting the travel of said car-
riage, and the rotation of the pinion, com-
prising a series of bars resting normally upon
the keys, substantially as described.

11. In anadding-machine, the combination
with a series of operating-keys, of a carriage
mounted forreciprocation, intermediate con-
nections between the keys and carriage
whereby the latter is moved forwardly upon
the depression of any of the keys, a series of
numeral-pinions arranged upon a shaft for
independent rotation, a pinion-actuating de-
vice upon the carriage, adapted to engage
with and rotate one of the pinionsduring the
forward movementof the carriage, and a stop
mechanism for limiting the travel of the car-
riage, and the rotation of the pinion, com-
prising a series of barsresting normally upon
the keys, and a series of spring-clips connect-
ing each bar with its key, whereby, upon the
depression of the latter, the bar willbedrawn
downwardly in the path of the carriage.

12. Inan adding-machine, the combination
with a series of operating-keys, of acarriage
mounted for reciprocation, intermediate con-
nections between the keys and carriage
whereby the latter is moved forward upon
the depression of any of the keys, a series of
numeral-pinions arranged upon a shaft for

independent rotation, a pinion-actuating de-
vice upon the ecarriage adapted to engage
with and rotate one of the pinions during the
forward movementof said carriage, and astop
mechanism for limiting the travel of the car-
riage and the rotation of the pinion, com-
prising aseries of bars, provided with depend-
ing fingers, adapted to rest upon the keys,
and a projecting arm 58, said arm being pro-
vided with alongitudinal slot, in which a por-
tion of the carriage is adapted to travel, and
with a series of transverse slots in which the
bars are drawn upon the depression of the
keys, substantially as described.

13. Inanadding-machine, the combination
with a reciproecating carriage, a series of nu-
meral-pinicns, a rack andalateral feed there-
for mounted upon the carriage, actuating
mechanism for operating said carriage and
feed, a carrying - key, a rack-returning -de-

viece having intermediate connections with

the key, whereby the said device is moved in
one direction upon the depression of the key,
and means for automatically returning the
deviece and rack totheirinitial positions upon
the releasement of the key.

14. Inan adding-machine, the combination
with a reeiprocating carriage, a series of pin-
ions, arack and alateral feed therefor mount-
ed upon the carriage, actuating mechanism
for operating the carriage and feed, a ecarry-

“ing-key, a rack-returning framehavinginter-
=) 2 o D

mediate connections with the key whereby,
upon the depression of the latter, the frame
ismovedinone direction, and means forauto-
matically returning the frame and rack to
their initial positions upon the releasement
of the key.

15. Inanadding-machine, the combination
with the carriage, the numeral-pinions,araek,
and a lateral feed therefor, arranged upon the
carriage, actuating mechanism for operating
the carriage and feed, and means for return-
ing the rack, after its lateral travel, to its
initial position, comprising a carrying-key, a
frame mounted for reciprocation, alatch upon
said frame, intermediate connections between
the frame and key, whereby, upon the de-

' pression of the latter, the frame is moved in

one direction, and a spring for automatically
returning the frame and rack to their initial
positions upon the releasement of the key.
16. Inan adding-machine, the combination
with the carriage, the numeral-pinions,arack,
and alateral feed therefor, arranged upon the
carriage, actuating mechanism for operating
the carriage and feed, and means for refurn-
ing the rack, after its lateral travel, to its
initial position, comprising the carrying-key
provided with a lever-arm 46, a projecting
piece 53 carried on said arm, the carrying-
frame, the latch thereon, lever 90, strap 95,
and a spring 98, substantially as described.
17. In an adding-machine, the combination
with a carriage, a series of numeral-pinions,
and actuating mechanism for reciprocating
the carriage and rotating the pinions, a series
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of carrying pawl-levers arranged in proximity
to the pinions, carrying-pawls upon said le-
vers engaging the pinions, a cam mechanism
in connection with each pinion, adapted, at
certain periods, to throw back the carvying-
levers, a reciprocating frame, and a carrying

device arranged thereon, adapted, during the

reciproeation of said frame, to return the car-
rying-levers to their initial position.

18, Inan adding-machine, the combination
with a carriage, a series of numeral-pinions,
and actuating mechanism for reciprocating
the carriage and rotating the pinions, a series
of carrying pawl-levers arranged in proximity
to the pinions, carrying-pawls upon said le-
vers engaging the pinions, and cam mechan-
ism in connection with cach pinion, adapted,
at certain periods, to throw back the carry-
ing-levers, a reciprocating frame, and an in-
clined face thereon, adapted, during the re-
ciprocation of the frame, to return the carry-
ing-levers to their initial positions.

19. In an adding-machine, the combination
withh a earriage, a series of numeral-pinions,
and actuating mechanism for reciprocating
the carriage and votating the pinions, a series
of carrying pawl-levers arranged in proximity
to the pinions, carrying-pawls upon said le-
vers engaging the pinions, a cam mechanism
in connection with each pinion, adapted, at
certain periods, to throw back the carrying-
levers, o reciprocating frame, an inclined face
thereon, adapted, during the reciprocation of
the frame, to operate the pawl-levers, and a
shoulder on said frame opposite the inclined
face adapted to engage with the pinions, sub-
stantially as described.

20. Inanadding-machine, the combination
with a series of numeral-pinions, a reciprocat-
ing carriage for rotating the pinions, a series
of carriage-operating keys, and differential
stops controlled by the keys for limiting the
travel of the carriage.

21. Inan adding-machine, the combination
with & series of numeral-pinions, a reciprocat-
ing carriage, a series of carriage-operating
keys, differential stops contrelled by the keys
forlimiting the travel of the carriage,a pinion-
actuating device upon said carriage, and a
shifting mechanism for moeving said pinion-
actuating device laterally.

22. Inanadding-machine, the combination
with a series of operating-keys, of a carriage
mounted for reciprocation, intermediate con-
nections between the keysand carriage, where-
by thelatteris moved forwardly upon the de-
pression of any of the keys, spring-actuated
mechanism for antomatically returning the
carriage to its initial position, a series of
numeral-pinions arranged upon a shaft for
independent rotation, a rack mounted upon
the carriage, o lateral feed for said rack

605,780

adapted to throw the latter in engagement
with one of the piniens before the forward
movement of the carriage, and a safety de-
viee for proventing sald forward movement
of the carviage until the rack is in engage-
ment with one of the pinions.

23. Inanadding-machine, the combination
with a sevies of operating-keys, of a carriage
mounted for reciproeation, intermediate con-
neetions between the keysand carviage,where-
by the latter is moved forswardly upon the de-
pression of any of the keys, spring-actuated
mechanism for automatically returning the
carriage to its initial position, a series of
numeral-pinions arranged upon a shaft for
independent rotation, a rack mounted upon
the carriage, and a lateral feed for said rack
adapted to throw the latter in engagemoent
with one of the pinions before tho forward
movement of the carriage, and a safety de-
viee for the purpose of preventing the for-
ward movement of said earriage until the
raclkisin engagement with one of the pinions,
said device consisting of the toothed bar 60
swingingly supported from the casing, and
located as described.

24, Inan adding-machine, the combination
with a series of numeral-pinions, areciprocat-
ing earriage for rotating said pinions, and a
carrying mechanism for the pinions adapted
to rotate such of the Iatler as ave involved in
the operation of carrying, comprising a series
of pinion-rotating devices, a eam mechanism
in eonnection with cach pinion for moving ils
rotating device outwardly, and a reciprocat-
ing frame for returning each rotating device
to its initial position.

25. Inan adding-machine, the combination
with a series of numeral-pinions, operaling-
keystherefor, and a earrying mechanism com-
prising devices for rotating said pinions, and
means independent of said pinions and ae-
tuated by said keys foractuating said devices.

26. Inanadding-machine, the combination
with o plurality of numeral-pinions mounied
for independent rotation in one dirveciion, a
series of carrying-levers avrranged in prox-
imity to the pinions and having intermediate
connections with the latter, an independent
automatically-reciproeated frame for operatl-
ing sald carrying-levers and a piniou-operat-
ing device for completing, without moving
the carrying-levers, the revolutions of all the
pinions left partially rotated after thoe opera-
tion of adding has been completed,

In testimony whereof I affix my signatmre
in presence of two witnoesses.

ROBERT E. KIMDBATT.

Witnesses:
L. J. WHITTEMORE,
CrARLES T.. BTOCKER.
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