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UNITED STATES

PATENT OFFICE.

JOSEPH PERFLER AND AUGUST SCHNEIDER, OF COLUMEUS, OHIO, ASSIGN-
ORS OF ONE-THIRD TO LEWIS FINK, OF SAME PLACE.

COMPUTING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 613,395, dated November i, 1898.
Application filed September 13, 1897, Serial No. 651,407, (No model.)

To all whom it may concerw:

Be it known that we, JOSEPH PERFLER and
AUGUST SCHNEIDER, citizens of the United
States, residing at Columbus, in the county

5 of Franklin and State of Ohio, have invented
a certain new and useful Improvement in
Computing-Machines, of which the following
is a specification.

Ouar invention relates to the improvement

o of computing-machines; and the objects of
our invention are to provide improved me-
chanical means for accomplishing the opera-
tions of addition, subtraction, multiplication,
and division; to combine therewith improved

15 means for printing the results of the addi-
tions; to so construct said machine as to in-
sure a positive operation of the parts and ac-
curate results, and to produce other improve-
ments in details of construction and arrange-

20 mentof parts,which will bemore fully pointed
out hereinafter. These objects we accom-
plish in the mannerillustrated in the accom-
panying drawings, in which—

Figure 1 is a perspective view of our ma-

25 chine as it appears wheén incased. Fig. 2 is
a view of the under side of the machine with
the casing removed. Fig. 3 is a sectional
view of the casing, showing a side view of the
mechanism contained therein. Tig. 3*isa

3o detail view in perspective of a guide-frame
which we employ in the manner hereinafter
set forth, Fig. 4 is a central longitudinal
section of one of the sectional shafts which
we employ, said section being taken on line

35 F I of Fig. 6. Fig. 5isa detail view in per-

spective of the amount-regulating wheel.

Fig. 6is an end view of the mechanism. Fig.

7 is a detail view in perspective of one of the

regulating and operating bars, showing said
bars inverted. Fig. 8 is a sectional view on
dotted line K E of Fig. 2. Fig. 9isa sectional
. view on dotted line D D of Fig. 2. [Iig. 10
is a detail view in perspective of the revers-
ing mechanism. Fig. 11 is a detail view in

45 perspective of a portion of the printing-seg-
ments. Fig. 12 is a sectional view on line
A A of Tig. 2. Fig. 13 is an enlarged sec-
tional view on line B B of Fig. 2. Fig. 141is
a sectional view on line C C of Fig 2. Fig.

5o 15 is a detail view in perspective of a sleeve-

40

throwing cam-finger which we employ in the
manner hereinafter specified. Fig. 16 is a
detail view in perspective of a portion of the
transfer mechanism. Fig.16*isadetail view

in perspective of one of the bars which we 55
hereinafter employ in the reversing mechan-
ism. Tig. 17 is a transverse section on line

G G of Fig. 2. TFig. 18isa view in elevation

of the opposite end of the machine from that
indicated in Fig. 6. Fig. 19 is a detail view 6o
in perspective of the ribbon-reversing mech-
anism. Iig. 20 is a detail view in perspec-
tive, showing one of the guide-bars and key-
bars and means for transmitting motion to
the amount-wheel-operating shafts; and Iig. 65
21 is an under side view of the gear connec-
tions between the operating-wheel, herein-
after numbered 78, and the amount-wheel.

Similar numerals refer to similar parts
throughout the several views. 70

In carrying out ourinvention we inclose the
greater portion of the mechanism thereof in
a suitable casing or box, of which 1 repre-
sents the top plate. Passing through and
projecting above the upper side of the casing 75
are three horizontal rows or banks of keys,
these rows or banks being indicated, respeec-
tively, at 2, 3, and 4, and being further desig-
nated, respectively, as units, tens, and hun-
dreds keys. The outérends or push-buttonsof 8o
the keys of each bank are numbered consecu-
tively from ‘1”7 to ““9.” Supported from the
under side of the casing top plate is a key-
frame, which consists of a horizontal frame-
plate 5, having downturned ends 6. Asindi- 83
cated in the drawings, the stems of the keys
2, 3, and 4 pass downwardly through the
frame-plate 5, each of said key-stems being
normally retained in its upper or elevated
position by a coiled spring 7 thereon. The go
lower end portion of each of the key-stems
has projecting at right angles therewith a
short pin 2%, these pins being shown in Fig. 12.

8 represents parallel regulating and operat-
ing bars, of which there is one for each bank g5
of keys. The bars 8 are adapted to extend
through and have a sliding bearing in the
key-frame end faces 6. Each of said barsis

provided throughout its length with an up-
wardly-extending blade portion 9, in which roo
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are formed successively-inclined recesses or
ways 10, each of the latter terminating at its
lower end in a rounded shoulder or horizontal
extension 11, this construction being shown
more clearly in Iig. 7 of the drawings., Ex-
tending between the frame ends 6 and adja-
cent to each of the blades 9 is a vertical guide-
plate 6*, these guide-plates being provided at
intervals on those sides which are next to the
blades 9 with vertical guideways 6", into
which the ends of the key-pins 2* are adapted
to project. Each of the sliding bars 8 has
extending from what we will term its “‘outer
end” a rack-bar 12, the side teeth of which
gear with pinions 13, which are mounted on
the lower end portions of vertically-journaled
shafts 14, 15, and 16, said shafts carrying on
their upper end portions, for reasons herein-
after stated, pinions 17, 18, and 19, the latter
being supported at different heights on said
shafts, as shown more clearly in Fig. 18 of the
drawings. With each of said outer bar ends
is also secured a forwardly-extending arm,
said arms being numbered, respectively, at
20,21,and 22. Asshown more clearly in Fig.
20 of the drawings, each of the rack-bars 12
is of an angular form or provided with a
crank-bend. :

‘With what we will term the ‘“inner end”
of each of the bars 8 is jointedly connected
the upper end of adownwardly and outwardly
inclined bar 23, the upper ends of the latter
being fulerumed below the top plate on a
short transverse shaft 24, this construction
being shown in Figs. 3 and 2. 25 represents
a rocking frame which also is fulerumed to
the shaft 24 and normally leans toward the
key-banks.

Each of the bars 8 has connected therewith
one end of a coiled spring 27, the remaining
end of which is secured to a downwardly-ex-
tending end extension 28 of the key-frame,
said springs operating to exert an outward
tension on said bars. As indicated in Figs.
12, 9, 2, and 3, we fulerum on a cross-shaft 29
of a frame 30, which bridges the bars 8, the
inner end portions of outwardly-extending
lateh-bars 31, the outer end portions of the
latter working loosely in slotted openings 28¢
of the frame 28. On the outer side of this
frame 28 each of said latch-bars is provided
witha T-lug 32 on its upper sideandis formed
with a eatch shoulder or head, which is indi-
cated at 33 in Fig. 3, these catch-shoulders
being adapted to be detachably engaged with
the outer ends of the bars 8. Asshown more
clearly in Figs. 3, 9, and 2, we fulerum at 34
to the outer side of the outer end frame 6 a
substantially bell- erank - shaped lever 35.
The lower arm of each of these levers 35 is
bifurcated and made to embrace the stem of
one of the T-heads, while the rearwardly-
turned npper arm thereof has a jointed con-
nection with the upper end of ashort arm 36,
one of which depends from the outer project-
ing end of each of three journaled trip-bars
37, which extend between the end frame

613,395

pieces 6 and adjacent to the rearside of each
of the bar-blades 9, said trips being shown in
Irigs. 3, 12, and 2. As indicated, cach of the
latch-bars 31 is normally pressed upward by
a spring 38, which serves to retain the shoul-
der or head 33 in engagement with the outer
end of the bar 8 and prevents the latter being
forced outward by its spring 27. To each of
the forwardly-turned arms 20, 21, and 22 is
fulerumed one end of alever-bar, these lever-
bars béing indicated at 39. These arms 39,
which are inclined inwardly and forwardly,
are, as shown wmore clearly in Fig. 2 of the
drawings, fulerumed at their remaining ends
to the outer ends of segmental rack-stems 40,
the latter being fulerumed to a frame-stand
41 at points indicated at 42, each of said
stems carrying beyond its fulcrum-point a
rack-segment 43.  As indicated more clearly
in Figs. 2 and 12, we provide at points in
front of the key-frame downwardly-extend-
ing frame-hangers 44 and 45, between which
are journaled, one above theother and in the
are of a circle, horizontal shafts 46, 47, and
48, which shafts will hereinafter be referred
to as.units, tens, and hundreds shafts. With
the outer end portion of each of these shafts ig
formed a short horizontal rack 49, with the
teeth of which are adapted to engage, respec-
tively, the teeth of the rack-segments43. On
the outer end of eachof theshafts 46, 47, and
481is carried a small gear-wheel 50, the upper
and lower ones of these gear-wheels being
shown in Fig. 6 and the lower and a portion of
the middle gear-wheel being shown in Fig. 2,
For reasons hereinafter set forth we provide
each of the shafts with a small gear-wheel,
which is keyed to slide thereon, said gear-
wheels being indicated, respectively, at 51, 52,
and 53, and each of said gear-wheels having
a corresponding number of teeth with the
wheels 50, this construction being shown in
Fig. 2 and partially in Fig. 12 of the drawings.
Journaled adjacenttotheundersideof the top
plate 1 of the casing, in rear of the shafts 46
47 48, is a horizontal shaft 54, which, as shown
in Figs. 2 and 12, is surrounded by a sliding
sleeve 55. Carried on the forward side of this
sleeve is a horizontal rack 56, the teeth of
which are adapted to gear with the teeth of
a gear-wheel 57, which is mounted on the
lower end of a short vertical shaft which
passes through the easing-top and carries on
the outer side of said casing-top a disk 58,
This disk is provided with an eccentrically-
projecting handle 59 and has formed on one
side of its periphery adjacent notches 60 and
61 (see Fig. 1) and on the opposite side a notch
(2, the notches 60 and 61 being lettered, re-
spectively, “U” and “I” to designate the
words ““units”and “hundreds” and the notch
62 being known as ‘‘tens-notch.”

62" represents a spring-pawl the tooth of
which is adapted to engage with the desired
one of the notches 60, 61, or (2.

As shown in Figs. 12, 2, and 6, the sleeve
55 has connected therewith downwardly-ex-
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tending arms 63, 64, and 65, which have their
lower ends engaging, respectively, with the
shafts 46, 47, and 48, and said arms also have
bifurcations embracing, respectively, the
wheels 51, 52, and 53. Each of the sliding
wheels 51, 52, and 53 has engaging with the
rounded teeth thereof a spring-pressed fric-
tion-pawl 66. Between the frame-hangers 45
and 44 we provide a number of downwardly-
extending separated frame-hangers 67, the
construction of these hangers being shown
moreclearlyin Fig. 16 of the drawings. Jour-
naled between the outer hanger or frame-piece
45and a frame-arm 68 at the inner side of the
machine is a horizontal shaft 69, this con-
struction being shown in Figs. 5, 8, and 2 of
the drawings. Upon this shaft 69 is carried
an amount-regulating wheel or drum 70, and
on the outer end of the shaft 69 is carried a
gear-wheel 71, and on the inner side of said
géar-wheel said shaft carries a friction-disk
72, the latter being provided with a periph-
eral noteh 73. In thisnotch 78is adapted to

-rest the tooth of a spring-actuated pawl 74.

The regulating-wheel 70 has formed on its pe-
riphery nine rows of teeth or projections 75,
said rows extending in the direction of the cir-
cumference of the wheel and being graduated
with respect to the number of teeth in the
rows from nine to one, the longest row of said
teeth beingon the outerside of the wheel-face.

Journaled between the frame 68 and an in-
ner side parallel frame 76 is an operating-
shaft 77, the latter projecting through the
side or end of the casing and being adapted
toreceive an operating-crank 77*. Thisshaft
has keyed thereon a segmental or partially-
toothed gear-wheel 78, said gear-wheel being
provided on its inner face with a projecting
hub 79, the latter having a peripheral clutch-
way 80 therein, this construction being shown
more clearly in Fig. 10 of the drawings. In
rear of the wheel 78 is journaled a gear-wheel

81, which on its rear side gears with the outer

one of two connected gear-wheels 82 and 83.
(See Figs. 2, 6, and 17.) The gear-wheel 82
gears with the wheel 71, which is earried on
the shaft 69, as heretofore described. On the
inner side of the gear-wheel 51 are loosely
journaled two engaging pinion-wheels 84 and
35, the teeth of the pinion 85 engaging with
the teeth of the inner gear-wheel 83.

In the manner hereinafter described the
gear-wheel 78 is adapted to be made to en-

gage with the teeth of the gear-wheel 81, as.

shown in Fig. 21, or with the pinion 84.

As shown more clearly in Fig. 10 of the
drawings, the peripheral groove 80 of the
wheel-hub 79 is embraced by the forks of a
cluteh-arm 86, which, extending upwardly, is
fulerumed to a depending frame-arm 87 and
has jointedly connected with its outer end
one arm of a pivoted bell-crank 88, the re-
maining arm of which engages with a slotted
opening in a rearwardly-extending connect-
ing-bar 89. The forward and outturned end

of this bar 89 extends between two radially-

arranged teeth or projections 90 and 91, which
are formed on a disk 92, the latter being
mounted on the lower end of a short vertical
shaft 93, which passes upward through the
top plate 1 and carries thereon a thumb nut
or button 94. The shank of this button car-
ries on the outer side of the casing a short
pointerorindicator-hand 95. The upper sur-
face of the top plate 1 has printed, engraved,
or otherwise produced thereon at points ad-
jacent to the button 94 letter groups 96 and
97, the group 96 consisting of the separated
letters ““A” and “M” and the gronp 97 con-
sisting of the separated letters *“S” and *“D.”

In front of the wheel 781is journaled a com-
paratively broad gear-wheel 98, the latter be-
ing keyed to slide on its shaft 99, which is
supported in the lower end of downwardly-
extending frame-arms 100. In addition to
being adapted to gear with the teeth of the
segmental gear-wheel 78 the teeth of said
wheel 98 engage with the laterally-projecting
teeth of a wheel 101, the shaft 102 of which
is journaled at right angles with the shaft 99.
The shaft 102 has eccentrically fulcrumed
thereon on the outer side of the wheel 101
the rounded head or disk-shaped end of an
outwardly-extending hook-arm 103, the hook-
shaped outer termination of which embraces
loosely the rearwardly-projecting end 25 of
the rocking frame 25, this construction being
shown more clearly in Fig. 3 of thedrawings.
105 representsaspring-actuated frietion-pawl
the notched side of which is adapted to en-
gage a pin projection 106 of the disk-shaped
head 103* of the hook-arm 103. Journaledin
suitable downwardly-extending frame-pieces
107 and extending transversely beneath the
key-frame plate 5 is, as shown in Figs. 3 and
2,ashaft108. Abovethe key-frame the shaft
108 carries a disk 109, with which is eccen-
trically connected a resetting-arm 110, the
outer end of which is adapted to engage with
the rocking frame 25.

111 represents a thumb nut or button which
is located at a point in front of the button 94
on the outer side of the machine, said button
carrying a pointer or indicating-hand 112, the
latter being adapted to indicate a point “A”
or to be so turned as to indicate a point “S M
D,” the letters indicating these points being
printed, engraved, or otherwise made to ap-
pear on the face of the case-top on opposite
sides of said thumb-nut. The downwardly-
extending shaft 113 of the button or nut 111
carries on its lower end a disk 114, which has
eccentrically connected with its under side
anoutwardly-extending shifting-arm 115, said
shifting-arm terminating, as indicated more
clearly in Fig. 3 of the drawings, in a down-
wardly - projecting shifting - frame 116, the
fingers of which embrace opposite sides of
the wheel 98.

On the rear end of the shaft 108, as indi-
cated in Figs. 2and 12, is carried a gear-wheel
117, the laterally-extending teeth of which
are adapted to gear with the peripheral teeth
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of a segmental or partially-toothed gear-wheel | Each of the wheels 143, 145, 146, and 147 is

118, the latter being carried on a horizontal
and longitudinally-arranged shaft 119, which
is journaled in suitable bearings 120, which
depend from the top plate 1. This shaft also
carries thereon at separated points segmental
wheels 121, 122, and 123. The wheels 121,
122, and 123 are adapted to gear, respectively,
with the teeth of segmental pinion-wheels 124,
which are loosely mounted on. a horizontal
shaft 125, which is journaled above the shaft
119. Each of the pinion-wheels 124 carries
and is connected with a friction ratchet-wheel
126 and an indicating-wheel, the latter being
numbered, respectively, at 127, 128, and 129,
and each of said friction ratchet-wheels be-
ing engaged by a spring-pressed pawl 130,
Each of the indicator-wheels has its periph-
ery provided withnumbers running from 0
to “9,” one of the numbers on each of said
wheels being visible through openings 131,
which are formed in the top plate. Each of
theindicating-wheels above mentioned is pro-
vided on one side with outwardly-projecting
clutch-pins 1532, which are adapted to enter
openings formed in a clutch-disk 133, which,
together with its grooved hub 134, is keyed
to slide on the shaft 125. On the outer side
of the bearing 120 the shaft 125 carries a
toothed wheel 135, the latter having ten teeth
to correspond with the ten numerals on the
indicating-wheels.

136, 137, and 138 represent, respectively,
spring - actunated clutch - operating levers,
which are substantially of the bell-crank form
shown more clearly in Figs. 2 and 14 of the
drawings. Theseclutch-leversare fulerumed
at their angles, one arm of each of said levers
engaging with one of the grooved clutch-hubs
134 and the remaining and curved arm there-
of normally projecting forward in the path of
an upwardly-projecting inclined lug 139,
which is shown in dotted lines in Fig. 2 of
the drawings and in section in Fig. 14.

On the inner end of the shaft 77, as shown
in Fig. 2, is carried a wheel or disk 140, from
which projects eccentrically a pin 141, the
outer end portion of this pin being adapted
when said shaft 77 .and wheel 140 are rotated
to come into contact with one of the teeth of
the wheel 135 and move the latter a distance
or space of one tooth thereof at each complete
revolution of said wheel 140,

As shown more clearly in Figs. 8 and 2, we
journal between the frame-hanger 45 and the
adjacent hanger 67 a short shaft 142, on which
is carried a gear-wheel 143. DBetween the
other pairsof frame-hangers 67 are journaled,
in line with the shaft 42, shafts 144, which
carry thereon gear-wheels 145, 146, 147, 148,
and 149, the last three of these wheels being
shown more clearly in Fig. 16 of the drawings.
These last-mentioned wheels correspond with
the wheel 143, and all of said wheels from 143
to 149, inclusive, have twenty teeth each. Se-
cured to the side of each of the wheels 145,
146, 147, and 148 are smaller gear-wheels 150.

provided on corresponding faces with two
oppositely-located bevel-faced projections,
which are indicated at 151, these projections
being shown on the wheel 147 in I¥ig. 10 of
the drawings and partiallyindicated in Fig. 8.

As indicated partially in Fig. 2 and par-
tially in Fig. 12 of the drawings, the wheels
51, 52, and 53 are adapted to be made to gear
in the manner hereinafter deseribed with cer-
tain of the wheels 143, 145, 146, 147, and 148,

As shown more clearlyin Fig. 8 of the draw-
ings, we journal in suitable separated bear-
ings or hangers 153 above the shaft 144 shafts
154, these shafts being arranged in horizon-
tal alinement, but independently journaled.
Upon each of these shafts is carried an indi-
eating-wheel, said wheels being numbered,
respectively, 155, 156, 157, 158, 159, and 160,
said indieator-wheelshaving their peripheries
numbered from “0” to ““9,” inclusive, and
said numbers being adapted to show one at
a time through openings 161, formed in the
top plate 1. Each of the shafts 154 carries
thereon a gear-wheel 162, each of the latter
having a gear connection with one of the
wheels which are included between the num-
bers 143 and 149, inclusive. On the side of
each of the gear-wheels 162 is carried a seg-
mental pinion 163, the teeth of which are
adapted to gear with the teeth of segmental
pinion-wheels 164, which are mounted upon
a horizontally-journaled shaft 165, parallel
with the shaft 154, said shaft 1065 extending
outward through one end of the machine and
carrying thereon a thumb-nut 166. Of the
segmental pinions 164 there are a number
corresponding with the pinions 163, although
but one of these pinions 164 is shown in Fig.
12 of the drawings. Adjacent to the end of
the shaft 165 we provide the same with a cam-
disk 167, which we employ in the manner
hereinafter described.

Journaled at points in front of the frame-
hangers 67, between the forward portion of
the frame 68 and a suitable frame-arm 108,
is a horizontal shaft 169, this shaft being
shown more clearly in Figs. 2 and 12. That
end of the shaft 169 which is adjacent to the
frame 68 carries thereon a disk 170, which
is provided with a peripheral notch at 171,
as indicated in Ifig. 13 of the drawings. On
the inner side of the disk 170 is a disk or
wheel 172, which is loose on the shaft 169 and
which through the medium of a hub 173 is
connected with a gear-wheel 174, the latter
being shown in Fig. 6 of the drawings and
together with said hub being loose on the
shaft. The disk 170 is provided with a piv-
oted pawl 175, the latter being pressed by a
spring-strip 176 in position for engagement
with a notch or recess 177 formed in the pe-
riphery of the wheel 172. The peripheral

notch 171 of the disk 170 is adapted to have

engaged therewith the hook end of a spring-

actuated vertical pawl 178. .
179 represents a curved rack-segment the
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rearwardly-extending arm of which is pro-
vided with a hub 180, which is journaled on
a short shaft 181. The teeth of the rack-seg-
ment 179 are, as shown, adapted to engage
with the teeth of the gear-wheel 174, while a
downwardly-extending arm 182 of the hub
180 is jointedly connected at 183 with a down-
wardly-bowed arm 184, the rear end of which
is fulerumed on the pin 141 of the wheel 140.

In front of the shaft 165 is journaled a shaft
185, this shaft being shown in Figs. 2 and 12.
Said shaft 185 carries thereon fourseparated
and normally rearwardly-projecting arms 186.
Fulerumed to the outer end of each of the
arms 186 is a downwardly-extending bar 187,
the latter being illustrated in detail in Fig.
16 of the drawings and also shown in Figs.
12 and 2. Fulerumed immediately beneath
the top plate 1, as indicated in Fig. 12, and
located opposite and in front of each of the
wheels 150 is a hanger-bar 188, each of the
latter being provided with a triangular wing
or projection 189,which normally extends in
close proximity to the shaft 169. The upper
end of the hanger-bar 188 is provided with an
outwardly-extending arm 190, which through
the medium of aspring 191 is pressed in con-
tact with the under side of the casing-top
and normally retainssaid hanger-barin a ver-
tical position. The lower end of the hanger-
bar is provided with a yoke, (indicated more
clearly in Fig. 12 at 192,) the upper and lower
arms 193 and 194 of said yoke being fulerumed
to said hanger-bar. Kach pair of these ful-
crumed yoke-arms is connected by a coiled
spring 195, and while the upper arm thereof
passes through a slotted opening 187* in the
bar 187 the lower arm passes through a slot
or recess 187° in the lower end of said bar.
Either the upper or lower arm of each of the
yokes is normally in position for engagement
with one of the teeth of a wheel 150, depend-
ing upon the angle at which the yoke-sup-
porting arms 186 are supported from their
shaft 185. The positions or angles at which
these arms are retained are governed by the
reverse-mechanism-operating bar 89, which is
shown in detail in Fig. 10 and which is ful-
crumed toan arm 197, extending from one end
of theshaft185. Upontheshaft169arekeyed
to slide sleeves 198, 199, 200, and 201. Each
of these sleeves is provided with a projecting
lng 202 and with a pin 203, which extends in
the direction of the length of the sleeve. Ex-
tending downward from the top plate and
having their hooked and eurved ends loosely
embracing the under side-of the shaft 169 are
cam-fingers 204.

205, 206, 207, and 208 represent sleeve-shift-
ing levers which are pivoted at their rearends
to the frame-arms 67 and which have their
outer bifurcated ends loosely embracing the
shaft169. Each of theframe-arms67 has ful-
crumed thereto a spring-actuated frietion-
pawl 209, these pawls being retained in en-
gagement with the teeth of the gear-wheels,
which are numbered between 143 and 149.

[=24

The wheel 148 is provided on one of its
faces with oppositely-located projecting lugs
210, each of these lugs being adapted when
said wheel 148 is rotated to come into contact
with one of the teeth of a wheel 211, which is
mounted on the end of a short horizontal
shaft 212, which also carriesa gear-wheel 213,
said wheel 213 gearing with the wheel 149.
The shaft 212 is, as shown in Fig. 16, mount-
ed in a rocker-frame 215, which is journaled
in the downwardly-extending framework of
the top plate, the wheel 213 being normally
retained in engagement with the wheel 149
through the pressure of a spring-sirip 216.
With the frame 215 is formed a rearwardly-
extending arm 217, which is retained in con-
tact with the periphery of the cam-wheel 167
and which when said gear-wheels 213 and 149
are in engagement is adapted to engage with
a peripheral notch 167* therein.

220, 221, and 222 represent parallel rack-
carrying bars, which in the order mentioned
may be termed ‘‘units,” *‘ tens,” and ‘““hun-
dreds” bars, and the teeth of the side racks
of which engage, respectively, with the gear-
wheels 19, 18, and 17, as shown in Fig. 18 of
the drawings. Iach of the rack-carrying bars
above mentioned is provided with an in-
wardly-extending arm or rod 223, the outer
ends of which extend through and are adapt-
ed to slide in slotted openings or ways 224,
formed in a frame-plate 225, which is shown
more clearly in Fig. 3. With each of the
rods 223 is connected the rear end of a for-
wardly-extending curved arm 226, and the
outer end of each of said arms 226 is ful-
crumed at 227 (see Figs. 9 and 18) to one side
of a substantially triangular type-carrying
frame or segment, these segments being in-
dicated at 228, 229, and 230, the curved outer
arm of each of these segments being provided
at intervals with projecting type-faces, (in-
cated at 231,) said type-faces representing
numerals on the segment 228 from “0” to
“9,” inclusive, and on the segments 229 and
230 from ‘17 to ““9,” inclusive. The type-
supporting arm of the segment 229 is, as indi-
cated more clearly in Fig. 11 of the drawings,
cut away or recessed at a pointin front of
the numeral “1” to admit of the movement
therein of a type-block 233, upon which the
zero character is formed. This block 233 is
secured on one arm of a substantially bell-
crank-shaped lever 234, the remaining arm
of said lever being fulcrumed to the under
side of the segment-arm 229, as indicated at
235.. The type-Dblock 233 is normally de-
pressed or drawn upward until its printing
face or typeis out of the plane of the remain-
ing type by meansof a spring-strip 236, which
bears against the lower side of the lever 234.
This spring also serves to hold a projecting
pin 237 of the lever 234 in contact with an
arm 238, which projects from the segment 230.

239 represents a roller-supporting frame;
the parallel side arms 240 of which are ful-
crumed on a shaft 241. (Shown more clearly
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in Figs. 2 and 9 of the drawings.) This frame
239, which normally extends rearwardly and
upwardly, may be supported at its outer end
portion by a suitable spring 242, and in said
outer end portion said frame has journaled
aroller 243. Above the parallel arms of the
frame 239 is journaled, between the sides of
parallel frame-bars 244, a roller 245. Jour-
naled between parallel frame-arms 246 are
shafts 247 and 248, the latter being located,
respectively, in the upper and lower portion
of the casing, said shaft 247 having mounted
thereon a ribbon-spool 249, and a small spool
250 being mounted on the shaft 248.

As indicated in Fig. 2 and in detail in Fig.
4 of the drawings, we employ a total-trans-
mitting shaft formed of sections, said sec-
tions being of different lengths and telescop-
ing one within the other. Of this shaft 251
represents the units or ecentral shaft; 252, the
tens-shaft, which is adapted to rotate about
saidshaft 251; 253, the hundreds-shaft, which
surrounds a portion of said tens-shaft; 254,
the thousands-shaft; 255, the tens-of-thou-
sands shaft, and 256 the hundreds-of-thou-
sands shaft. Each of these shafts carries on
its outer end portion a gear-wheel, said gear-
wheels having each ten teeth and being in-
dicated, respectively, at 257, 258, 259, 260,
261, and 262. At the larger end of the sec-
tional shaft, formed as above described, each
shaft-section carries a total-indicating wheel,
these wheels being indicated at 263 and each
of said wheels 263 being provided with pro-
jecting type-faces representing the numerals
from ““0” to *‘9,” inclusive. The shaft 251
is, as shown in the drawings, journaled hori-
zontally beneath the shafts 144, and said
wheels from 257 to 262 gearing, respectively,
with the wheels from 143 to 149. The inner
end of the shaft is journaled in the outer end
frame. 63°*. As indicated in Fig. 9 of the
drawings, the total-printing wheels 263 are
supported at a point in front of the ribbon-
roll 250. Journaled in the lower portion of
the casing, in front of the shaft 241, as shown
in Tigs. 2 and 9, is a horizontal shaft 265.
This shaft carries on one end a pinion-wheel
266, (shown more clearly in Fig. 6 of the draw-
ings,) said pinion-wheel gearing with a wheel
267, which is keyed on a short shaft 268. The
wheel 267 is adapted to gear with the wheel
31, except when disengaged therefrom by
the means hereinafter described. Said wheel
2671is provided onits innerside with a grooved
clateh-hub 270.

Engaging with the grooved periphery of
the clutech-hub 270 is one end of a clutch-bar
271, the latter being fulerumed centrally and
having its forward end engaging the inner
side of the wheel 98. That portion of the

cluteh-bar which is between its fulerum-
point and the wheel 268 is pressed by a spring-
strip 272, which projects from the inner side
of the frame 68, said spring-strip exerting an
outward pressure on the rear portion of said
bar, which is normally counteracted by the

“between said rack-arm and rod.

engagement of the opposite end portion of
said bar with the wheel 98. The remaining
end of the shaft 265 is journaled in the frame-
work at the opposite end of the machine from
that on which is earried the wheel 266, and
said shaft is provided at a point in front of
the frame 239 with a cam-plate 273, the latter
having an angular or squared shoulder por-
tion and a rounded portion, as indicated
more clearly in Fig. 9 of the drawings.

275 represents.a hammer-bar which is ful-
crumed at its rear end to the lower end of a
suitable downwardly-extending hanger or
frame bar 276. This hammer-bar, as shown
more clearly in Figs. 9, 2, and 1S of the draw-
ings, extends forwardly over the frame 239
and atb its forward end is secured to the lower
end of a vertical eoiled spring 277, the upper
end of which is secured to the upper side of
the top plate 1. This hammer-bar is pro-
vided with an upwardly-projecting lug 278,
which is normally over and opposite a cross-
bar 279 of the frame 239. The bar 275 is also
provided with an upwardly-projecting lug
280, which by means of the spring 277 is re-
tained in contaet with the cam 273. TUpon
the upper side of the plate 1 is journaled a
spool 281, the latter adapted to have wound
thereon a strip of paper 282. This paper
strip extends downwardly through a slotted
openingin the top plate of the casing, and, as
indicated by the single line in the drawings,
passes under a guide-rod 283 and thence for-
wardly and downwardly about the roller 243.
(See Fig. 9.) TFrom this roller said paper
strip again extends rearwardly, passing, re-
spectively, under and overrollers 284 and 285,
the latter having a gear connection at their
ends and being mounted on journaled shafts
284* and 285°.  From the roller 285 said pa-
per strip extends outward through a slotted
opening 286 in the side of the casing. Upon
the spool 249 is adapted to be wound an ink-
ribbon 287, said ink-ribbon extending from
said spool forwardly and downwardly past
the spool 243 and over and about the spool
245, from which spool said ribbon extends
rearwardly over the total-type wheel 263,from
which it extends to and is wound upon the
spool or reel 250. The gear-wheel 235%, which
is carried by the roll 285 and which meshes
with the teeth of the gear-wheel 284* on the
roll 284, is adapted to engage with the teeth
of a vertical rack-arm 288, the outturned up-
per end of which is fulerumed to a vertical
post or rod 289, which extends outward
through an opening in the top plate 1. The
rack-arm 288 has its teeth retained in engage-
ment with said wheel 285* through the me-
dium of a spring-strip 290, which extends
The lower
end of the rod 289 is provided with an en-
largement or head 291, with which is con-
nected the lower end of a coiled spring 292,
the upper end of said spring being connected
with the top plate 1 and said spring serving
to retain said rack-carrying rod in its upper
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position. When therod 289 is pressed down-
ward, its enlargement or head 291 is adapted
to come info contact with a laterally-extend-
ing trip bar or arm 293 of the frame 239. On
the outer end of the shaft 265 is carried a
short crank-arm 294, and to this crank-arm
is fulerumed one end of arearwardly-extend-
ing operating-bar 295. The remaining end
of the bar 295 is fulerumed to the lower end
of a rocking lever 296, the latter being ful-
crumed at 297. The upper end of the rock-
ing lever has fulerumed thereto one end of a
horizontal spring-actuated pawl 298, the tooth
of the latter normally engaging with the in-
clined teeth of a ratchet-wheel 299, which is
loose on the outer end portion of the ribbon-
spool shaft 247. Said rocking arm 296 has
also fulerumed thereto, near its point of con-
nection with the bar 295, a horizontal spring-
actuated pawl 300, the tooth of which is re-
tained in engagement with the teeth of a
ratchet-wheel 301, which is loose on the re-
maining ribbon-spool shaft 248. The ratchet-
wheel 301is provided with a radially-arranged
projecting finger 302. On the outer end of
the shaft 235 is carried a gear-wheel 303, said
shaft being adapted to be rotated by a thumb-
nut 304, (Shown in Fig. 2 of the drawings.)

305 represents a spring-pressed pawl, the
tooth of which has a frictional engagement
with the teeth of the wheel 303.

On the upper end of an arm 306, which
rises from the operating-bar 295, is pivoted
a spring-actuated pawl 307,the tooth of which
engages with the teeth of the wheel 303. Jour-
naled in the outer end frame of the machine,
at a point in front of the wheel 303, is a rib-
bon-reversing gear-wheel 308, this wheel be-
ing shown in Fig. 18 and partly indicated in
Fig. 19 of the drawings. This wheel is pro-
vided at a point near its center with an in-
wardly-projecting pin 309 and is of such size

"as to cause its peripheral teeth to project
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within the path of the outer end of the fin-
ger 302 of the wheel 301. Between the ratchet-
wheel 299 and the end frame of the machine
the shaft 247 has keyed thereon a clutch-ring
310, the teeth of the latter being adapted to
engage with the teeth of a ¢luteh-hub 311 on
the inner side of the ratehet-wheel 28Y. A
similar cluteh-ring 312 is keyed to slide on
the lower shaft 248. These clutches are

‘adapted to be moved by a clutch-lever 313,

which is fulerumed centrally to a pin 314,
which projects from an arm of the frame 68,

Sldrepresentsan E-shaped clutch-throwing
frame, the central arm of which is alse ful-
cramed on the pin 314 and the end arms of
which are wedge-shaped, asindicated at 316,
said wedge-shaped arms being adapted in the
manner hereinafter described to alternately
enter the space between the clutch-throwing
arm 313 and a vertical arm 317 of the frame
68*. The E-shaped frame is provided cen-
trally with an outwardly-projecting pin 318,
which projects through a slotted opening or
end recess 319 of the central rearwardly-

extending arm of a fulerum-yoke 820, the
fingers of this yoke being curved to form a
C-shaped head which loosely embraces the
central shaft of the wheel 308, the inclined
ends of said fingers being retained in the
path of the pin 309.

In describing the operation of the above-
described mechanism we will first explain the
manner of utilizing the same for producing
the operation of addition, and in order toillus-
trate this operation we will explain the proc-
ess of adding the numbers ‘783" and *40.”
‘With this end in view the operator presses
downward, first, the ‘7" key of the hundreds-
bank; next, the ‘87 key of the tens-bank,and,
finally, the ““3” key of the units-bank. This
depression of said keys results, through con-
tact of the lower ends of the key-stems with
the bars 37, in a depression of the latter and
also results in the projecting pins 2* of the
key-stems traveling to the lower termination
of one of the slotted openings 10 of the ad-
joining bar8. The depression of the trip-bars
37 results, through the described engagement
of the latter with the levers 35,in the disen-
gagement of the latch-bar end 33 from the
ends of the bars 8, admitting of said bars,
through the action of the springs 27, mov-
ing outward. The extent of this outward
movement, as will readily be seen, is limited
to the length of the slotted openings 10 of the
bar-blades 9. The outward movement of the
units,” tens, and hundreds bars above de-
sceribed results, through the conneection of the
latter with the rack-segments 43 and through
the engagementof the teeth of the latter with
the units, tens, and hundreds rods 46, 47, and
48, in a longitudinal sliding movement of said
rods, which resuits in earrying the wheels 50
opposite the periphery of the amount-trans-
fer wheel 70 and in position for engagement
with the teeth 75 thereon. Owing to the dif-
ferent lengths of the slotted openings or re-
cesses 10 of the bars § the distance traveled
by the rods 46, 47, and 48 varies in accord-
ance with the value of the key depressed, and
in the case now being illustrated the units-
wheel 50 would be thrown to such position
or carried such distance as to cause its en-
gagement with that row of the teeth 75 which
contains but three teeth. .In alike manner
the tens-shaft will have forced its wheel 50 to
a position for engagement with the tooth-row
having eight teeth and the hundreds-shaft
will have forced its.wheel 50 to a position for
engagement with the row employing seven
teeth. The shaft 77 now having imparted
thereto one complete revolution through the
medium of its crank-handle, motion is con-
tributed from the wheel 78, through the gear-
wheels, 81, 82, and 71, to the shaft: 69 and the
amount-wheel 70. The rotary motion which

is thas imparted to the different wheels 50,
and thence to the shafts 46, 47, and 48, is,
through the medium of the wheels 51, 52, and
53, transferred to the units, tens, and hun-
dreds wheels 143, 145, and 146.

From the
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last-named wheels the various degrees of mo-
tion imparted thereto are contributed to the
wheels 162, with which they gear, and through
the independent shafts of the latter motion is
contributed to theindicating-wheels 155, 156,
and 157, resulting in the latter turning a suf-
ficient distance to show through the openings
161 thefigures **7,” ““8,” and **3.” Therevolu-
tionof the operating-shaft 77,abovedescribed,
in addition to producing the operation be-
fore mentioned, resulted in the engagement
of the teeth of the wheel 78 with the wheel
98 and through the gear connection of the
latter with the wheel 101 in the inward move-
ment of the hook-arm 103 and in a consequent
engagement of the resetting-frame 25 with the
arms 23 of the bars 8. The pressure thus ex-
erted on said arms 25 results in forcing the
said bars 8 back to their normal positions and
admitting of their again beinglatched in place
by the heads 33 of the lateh-bars 81. Inthis
manneritisobviousthatthekeys will,through
the medium of theirstem-springs, bereturned
to their normal position.

We will now describe the process of adding
to thenumber ‘733”7 the numbher *“40.” Prior
to the beginning of the operation of addition
the thumb-nut 111 is turned until its pointer
112 is opposite the adjoining ““ A’ mark on
the top plate, which results in a rotation of
the disk 114 beneath the top plate and in the
wheel 98 being drawn into engagement with
the teeth of the wheel 101 through the medium
of thearm 115. This operation of the thumb-
nut 111 being aecomplished, the thumb-nut
94 is next turned until its pointer is mid-
way between the letters ““A” and ““M,” adja-
centthereto. This turning of the thumb-nut
94, and consequently the turning of the shaft
93, resulfs in a partial rotation of the notched
disk 92 (shown in Fig. 10) and through the
engagement with the teeth of said disk in the
moving of the bar 89 and lever 88 to such po-
sition as to cause the wheel 78 to move into
engagement with the wheel 81. The move-
ment of the bar 89 also results, through its
crank connection with the shaft 185, in drop-
ping the yokes 192 until their lower arms are
out of the path of the teeth of the wheels 150
and their nupper arms 193 are in position to
engage therewith. In order to accomplish
this, the ““4” key of the tens-bank is de-
pressed, and in the manner heretofore de-
seribed the tens-indicator wheel 156 is turned
four points or four numbers, resulting in said
wheel showing through the tens-opening 161
the figure °2.” This operation, as will read-
ily be seen, makes it necessary to carry one
number over to the hundreds-wheel in order
to get the proper result. This operation of

carrying over tens to hundreds or hundreds
to thousands is substantially as follows: Dur-
ing the rotation of the crank-shaft 77, here-
inbefore described, the rack-segment 179 is,
through its connections with the wheel 140,
which is carried by said shaft 77, raised dur-
ing the first half-revolution of said shaft 77,

the gear-wheel 174, with which the rack gears,
running loose on its shaft. During the re-
maining half-revolution of the shaft 77 said
rack-segment descends and during itsdescent
rotates the wheel 174 and shaft 169, together
with the sleeves 198 to 201. 1In the operation
of transferring the *“4” from the wheel 145
to the tens-indicator wheel above described
the rotation of said wheel 145 results in a
contact of one of its projections 151 with a
projectinglug of the shifting-lever 206 (shown
in Fig. 2) and in a consequent movement of
the sleeve 199 outward on the shaft 169. This
movement of the sleeve 199 brings the lug
202 thereof in position for engagement with
the inclined surface of the wing 189 of the
adjoining bar 188, resulting in the upper arm
193 of the yoke moving inward a sufficient
distance to force the wheel 150 the distance
of one tooth thereof, thus turning the hun-
dreds-wheel 146 a sufficient distance to add
““1” to the hundreds-indicating wheel 157,
thus giving a proper result when viewed
through the openings 161 of “823.” This
carrying-over operation is substantially the
same with reference to the remaining trans-
fer-wheels. The sleeve 199 having completed
the operation of projecting the yoke inward
as above described, the projecting pin 203
of said sleeve comes into contact with the
inclined face of the cam-hook 204, resulting
in the sleeve Dbeing driven back on its shaft
to its normal position. The method of trans-
ferring from the tens-of-thousands wheel 148
to the hundreds-of-thousands wheel 149 dif-
fers slightly from that followed in transfer-
ring or carrying over from the remaining
wheels. Asindicated more clearlyin Fig. 16,
the lugs 210, which are on the wheel 1483, in
operation come into contact with the teeth of
the wheel 211, and through the medium of the
shaft 212 and wheel 213 the amount is trans-
ferred to the hundreds-of-thousands wheel
149. Havingdeseribed the operation of addi-
tion,we will now describe the manner of trans-
ferring the amounts to the printing mechan-
ism and producing the printed result. This
printing mechanism is only employed in con-
nection with the operation of addition, and
during other operations the printing mechan-
ism is thrown out of gear Dy means herein-
after described. In the sliding movement
above described, which is imparted to the
wheel 98 prior to the operation of addition, it
will be observed that the clutch-lever 271 is
so thrown as to insure an engagement of the
wheel 267 with the wheel 81 and also in en-
gagement with the wheel 266. The outward
movements of the bars 8,which are produced
by the depression of the keys in the manner
heretofore described, results in a rotation of
the pinion-carrying shafts 14,15, and 16, and
through the engagement of the pinions 17,18,
and 19 thereof with the racks of the bars 220,
221, and 222 the arms 226 are moved to pro-
duce a rearward movement of their type-seg-
ments 228, 229, and 230. The operation of
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the shaft 265, which is produeed, as hereto-
fore described, from the rotation of the wheel
267, results, through the connection of the
crank-arm 294 and operating-rod 295; in a
rocking action of the lever 296 (see Fig. 18)
and, through the pawls 298 and 300,in a con-
sequent intermittent rotation of the ratchet-
wheels 299 and 301 in opposite directions.
Assuming that the eluteh-hub of the ratchet-
wheel 299 is in engagement with the clutch-

‘ring 210 of the shaft 247 and that the clutch-

hub of the lower ratchet 301 is out of engage-
ment with the ring 312, it is obvious that the
above-described intermittent motion of the
ratchet-wheel 299, which is imparted by the
pawl 298, must result in drawing the ink-rib-
bon off the roll 250 onto the roll 249. In this
manner the ribbon is gradually fed between
the roll 243 (see Fig. 9) and the type-faces of
the printing-segments. The feeding of the
paper-roll is also accomplished by the move-
ment of the operating-bar 295 through the
engagement with the teeth of the wheel 501
with the pawl 307,

It is obvious that the degree of movement
of the printing-segments 228, 229, and 230 is
governed by the length of the slots 10 of the
bars 9, these slots limiting the outward move-
ments of said bars, and econsequently limiting
orregulating the movement of the parts which
connect said bars with the printing-segments.
The rotation imparted to the shaft 265, as
above described, during the turning of the
main operating-crank finally results in the
dropping of the lug 280 of the bar 276 into
the recess of the cam 273, thus admitting of
the hammer or lug 278 striking the arm 279
of the frame 239 a blow which will cause the
roller 243 to move upward against the oppo-
site type-facesof the printing-segments. This
npward movement of said roller 243 results
in bringing the paper strip 282in contact with
the ribbon 287 and in bringing the ribbon in
contact with the type-faces, causing the im-
printof said type-faces to be imparted tosaid
paper strip. Owing to the fact that the type-
segments have, through the manner hereto-
fore described, been moved until those fig-
ures thereon are opposite the roll 243 which
correspond with the ones of the keys de-
pressed, it is obvious that the amount shown
by the depressed keys will be transferred to
said strip, and it will also be seen that said
strip will be gradually fed outward through
the opening 286 of said casing.

It is obvious that in the printing operation

-above described the cipher or zero type face

of the tens-segment 229 is not desired for use
in printing excepting when all three of the
segments are used and the amount to be
printed is over one hundred. Wehave there-
fore formed said hundreds zero-type on the
block 283 whieh, as heretofore described, is
normally out of the plane of the remaining
type-carrying faces. However, when the

hundreds-segment is operated it is obvious
that the arm 238 (see Fig. 11) will come into

5.

contact with the pin 237 and press the zero-
block 233 downward to a printing position,
thus providing for automatically bringing
said hundreds zero-type into use when the
same is desired.

Owing to the fact that each of the total-
type wheels 263 is carried on a separate shaft
and that each of said shafts has a gear con-
nection with one of the wheels which are num-
bered between 143 and 149, it is evident that
the amounts added by said last-named wheels
will be transferred to said total-type wheels.
In order to produce on the paper strip 282 an
impression from said total-type wheels show-
ing the total of the addition, it is necessary
to press downward the rod 289. This down-
ward movement of said rod causes an en-
gagement of its enlargement 298 with the arm
293 of the frame 239 and forces the roller 243
and its paper strip 282 against theink-ribbon,
which is over the type-faces of the wheels 263,
thus printing on sald paper strip the results
of the addition, as shown by the total-wheels.
In order that a desirable space may exist on
the paper strip between the last of the

amounts to be added and the total amount, .

we have provided the rod 289 with the ratchet-
arm 288, which during the descent of said
rod operates to impart an increased rotation
to the roller 285 and a consequent increased
movement of the paper strip just prior to the
production of the total impression on said
paper.

In order to accomplish the operation of sub-
tracting onenumber from another,the amount
or minuend is first made to appear on the in-
dicator-wheels through the openings 161 by
the proper depression of the keys in the
manner prescribed for the beginning of addi-
tion. This being accomplished, the thumb-
nut 111 is turned until its pointer is oppo-
site the group of letters ‘S M D,” this opera-
tion resulting in throwing the wheel 98 out
of gear with the wheel 101 and allowing the
spring 272 to throw the cluteh-lever 271 out-
ward to cause a disengagement of the wheel
267 from the wheel 2066, thereby preventing
motion, and operation being transmitted to
the printing mechanism through the shaft
265. The thumb-nut 94 is now rotated un-
til its point or hand is opposite the letters
“S D,” this operation resulting through the
movement of the bar 89 in the shaft 185 be-
ing so turned as to cause the upper arms 193
of the yokes to be raised out of the path of
the teeth of the wheels 150 and bring the
lower arms 194 in the path of said teeth.
This movement of the bar 189 through its
connection with the lever 88 also operates to
throw the teeth of the segmental wheel 78
into gear with the wheel 84, which through
the medium of the wheel 85 imparts a re-
versed rotation tothe wheel83. Intheabove
manner it will be seen that the amount of the
adding mechanism is reversed, so that when
the keys representing the subtrahend or
amount to be subtracted are depressed and
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the shaft 77 rotated the last amount shown
on the depressed keys will be deducted from
the amount previously shown by the indica-
tor-wheels, said indicator-wheels being thus
made to revolve in the reversed direction
from that employed in adding.

In order to illustrate the operation of mul-
tiplying by our improved machine, we will
describe the operation of multiplying the fig-
ures ‘783”7 by ““23.” The first operation
consists in turning the thumb-nut 94 until
its point 95 is opposite the letters ‘A M.”
The thumb-nut 111 is next turned until its
point or hand is opposite the letters ““M S D,”
the disk 48 being so turned as to cause an
engagement of its units-notch with the tooth
of the pawl 62*. The keys indicating the
amount ‘7837 are now depressed and the
shaft 77 given one complete rotation. In
this manner the figures ¢7,” ““8,” and “3”

are made toshow through the hundreds, tens,-

and units openings 161. Through the opera-
tion of the mechanism which we are about
to deseribe the one complete rotation of the
shaft 77 also results in displaying the figure
“1” through the first opening 131 on the
wheel 127, thus indieating that one revolu-
tion of the shaft 77 has been accomplished.
The rotation of the disk 58, imparted asabove
described, to cause the engagement of the
pawl with the units-notch, has resulted in
the rotation of the wheel 57, which engages
with the rack 56, and in moving the sleeve 55
until the wheels 53, 52,and 51 are in engage-
ment with the hundreds, tens, and units-
wheels 146, 145, and 143, this operation being
clearly seen in Fig. 1. This movement of the
sleeve has also resulted by contact of the lug
139 with the pawl 136 in throwing the cluteh
134 into engagement with the units-indicat-
ing wheel 127, thus keying the latter on the
shaft 125. During the above-described rota-
tion of the shaft 77 its pin 141, by contact
with one of the teeth of the wheel 135, causes
the indicator-wheel 127 to be moved until the
figure ¢“1” was indicated thereon through the
units-opening 131 of the case. In view of the
fact that the amount *“783” is to be multi-
plied by “23” it is necessary first to add to
the amount ““783,” already indicated, twice
this sum in order to multiply first by 3.7
This we accomplish by imparting two more
complete revolutions to the shaft 77 while
the keys representing the amount *“783” are
still depressed, said keys being retained in
this depressed position during the operation
of said shaft owing to the disengagement of
the wheel 98 and the wheel 101. At the end
of the third rotation thus imparted to the
shaft it will be seen that the result of adding
the amount ¢“783” three timesis **2,349.” It
will also be seen that the units - indicator
wheel 127 will show the figure “3” through
the first of the openings 131, indicating the
number of revolutions of the shaft 77. As
inordinarymultiplication, the amount ¢ 783>
is now multiplied by ‘“2.” This figure being

618,395

in tens place, we accomplish by first turning
the disk 58 until its tens-notch is in engage-
ment with the pawl 62°, which results in the
sleeve 55 moving the wheels 51, 52, and 53
into engagement with the wheels 145, 146,
and 147 and in the lug 139 being released
from the pawl 136 and brought into contact
with the pawl 187, thus keying the tens-in-
dicator wheel 128 onto the shaft 125. The

shaft 77 has now imparted thereto two com-

plete revolutions, thus taking the amount
¢¢783” twice and adding it in its proper place
to the amount *“2,349,” previously attained.
As a result of the above operation the open-
ings 161 will display the correct produet, while
the openings 131 will indicate the multiplier.
In order to perform a different operation of
multiplication, it becomes necessary to reset
the keys previously depressed, also o reset
the wheelsshowingthe multiplicand and those
showing the multiplier, to zero. The first
and second of these operations we accomplish
by rotating the shaft 108 and causing through
the engagement, of the wheel 111 and the
wheel 118 a rotation of the shaft 119. This
operation resultsin the teeth of the segmental
wheels 122 and 123 engaging with the teeth
of the segmental wheels 124 of the shaft 125,
which have been rotated by the operations
heretofore deseribed, and in the turning of
said shaft 125 until those indicator-wheels
which have been operated are returned to the
zero-point. Therotation of the shaft 108 also
results in forcing the arm 110 forward and
causing the frame 25 to move inward against
the arms 23, thus forcing the bars 8 inward
to their normal positions and causing the keys
to assume their elevated positions. In asimi-
lar manner the indicating-wheels 155 156 157,
&c., are returned to the zero-points by rota-
tion of the button on the outer end of the
shaft 165, which results in an engagement of
the wheels 164 with the wheels 163.

In order to illustrate the operation of di-
vision by our machine, we will desecribe the
processof dividing thenumber “733” by “23.”
In starting this operation the thumb-nuts are
turned until theirhands point,respectively,to
the letters ““A M’ and “M 8 D” and the disk
58isturned nntil the pawl 62*isinengagement
with the units-notch. Thekeys ‘7,7 “8,” and
““3” are now depressed, as previously de-
seribed for other operations, and the shaft 77
isgivenonecompleterevolution. This will re-
sultintheindication throughtheopenings161
of the amount ¢“ 783,” or the dividend, and will
indicateinthe first of the openings 131 the fig-
ure ‘‘1,” which, however, should immediately
be set back to zero by the rotation of the shaft
108 in the manner heretofore described. The

next operation consistsin turning the thumb-
nut 94 until its pointer is opposite the letters
“S7 and ““D,” thereby reversing the mechan-
ism in the manner described for subtraction.
Thekeysindicatingtheamount “ 23” arenow
depressed and the disk 58 is turned until the
pawl is in engagement with the tens-notch
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62 thereof, thus transmitting the operation
to the tens-wheel. This operation is made
necessary from the fact that the divisor will
not go into the first number of the dividend,
which is “‘7,” and it is necessary to divide the
number ‘78”7 by ¢23.” The shaft 77 has
now imparted thereto one complete rotation,
(43 23 2
from the amount ‘“78,” leaving as a result
showing through the openings 161 the num-
bers “553” and showing in the tens-opening
131 the figure “‘1.” 1In view of the fact that
the number “23” will go into the number
¢55,” another revolution is imparted to the
shaft, which shows a result of ‘“323” in the
rear openings and a result of ‘27 in the tens-
opening of the front row. As ““23” will go
into the number *“32,” the shaft is again ro-
tated, which leaves ‘“9” in the tens-opening
161and “3” inthe tens-opening 131. As ‘237
will not gointo ¢ 9,” the disk 58isnow turned
until the pawl is in engagement with the
units-notch. Now repeating the operation
of rotating the shaft 77 it is found that the

number ““23’ can bededucted from ‘93" four

times and four over, thus leaving the figure
“1” showing on the units-indicator wheel
through the opening 161 and the figure ‘47
showing on the units-wheel through the open-
ing 131. It will thus be seen that the figures
“3” and ‘‘4” which show through the tens
and units openings 131 and the figure “1” in
the units-opening 161 will indicate that the
result of dividing ““783” by 237 is ** 844%.”
The depressed keys are now returned to their
normal positions by rotation of the crank-
shaft 108.

From the construction and operation here-
in described and shown it will be seen that
the printing mechanism is only thrown into
operation during the adding process. Itwill
also be observed that a machine constructed
and operated as herein described will be ex-
ceedingly useful and that reliable means are
provided for accurately and positively ac-
complishing the process of addition, multi-
plication, subtraction, and division.

Having now fully described our invention,
what we claim, and desire to secure by Let-
ters Patent, is—

1. In a computing-machine, the combina-
tion with a framework, an amount-wheel
journaled in said framework, said amount-
wheel being provided with- parallel tooth-
rows containing different numbers of teeth,
of a series of sliding transfer-wheel-carrying
shafts having gear-wheels on their corre-
sponding ends, a set of numbered keys for
each of said sliding shafts, and connections
between said keys and shafts whereby the
end gear-wheels of the latter may be pro-
jected into the paths of the desired rows of
teeth on the amount-wheel by a depression
of said keys, substantially as and for the pur-
pose specified.

2. In a ecomputing-machine, the combina-
tion with a journaled amount-wheel provided

11

with rows of teeth numbering from one to
nine, a series of slidingshaftsand gear-wheels
on the corresponding ends thereof, a series of
numbered indicator- wheels, and gear con-
nections between said sliding shafts and the
shafts of said indicator-wheels whereby the
degree of rotation imparted to said shafts is
transmitted tosaid indicator-wheels, of banks
of numbered keys and connections between
said keys and sliding shafts whereby the end
gear-wheels of said shafts are moved within
the paths of the tooth-rows of the amount-
wheel and means for rotating the latter, sub-
stantially as and for the purpose specified.
3. In a computing-machine, the combina-
tion with an amount-wheel provided with
tooth-rows containing different numbers of
teeth and means.for rotating the same, a se-
ries of sliding shafts carrying on their for-
ward ends gear-wheels, a series of independ-
ently-journaled indicating-wheels, and gear
connections between the latter and said slid-
ing shafts, of a bank of spring-actuated keys
for each of said sliding shafts, a normally-
latched spring-actuated key-bar 8 for each of
said key-banks, means for unlatehing said
key-bars by depression of the keys of the cor-
responding banks, slotted openings in said
key-bars limiting their outward movement
and connections between said key-bars and
sliding shafts whereby said shafts are moved
outwardly distances proportioned by the dis-
tances traveled by said key-bars, substan-
tially as and for the purpose specified.
" 4. In a computing-machine, a journaled
amount - wheel having nine rows of teeth
thereon, said rows containing from one to nine
teeth, of a series of sliding shafts carrying

gear-wheels on their outer ends, a bank of

spring-actuated keys for each of said shafts,
a serles of independently-journaled indica-
tor-wheels, means for operating the latter
through the rotation of said sliding shafts,
and means for sliding said shafts by the de-
pression of said keys, of a main operating-
shaft 77, a train of gear-wheels connecting
said operating-shaft with the shaft of said
amount-wheel whereby said amount-wheel is
rotated when said shaft 77 is rotated and
means for reversing the motion imparted to
said amount-wheel from said shaft 77, sub-
stantially as and for the purpose specified.
5. In a computing-machine, the combina-
tion with a journaled amount-wheel having
tooth-rows therecon eontaining from one to
nine teeth, of a series of sliding shafts carry-
ing end wheels 50, the latter adapted by the
sliding of said shafts to be projected within

the path of said tooth-rows and gear-wheels

51, 52 and 53 keyed to slide on said shafts,
of a sliding rack-carrying sleeve 35, a gear-
wheel 57 engaging with the rack thereof and
means for rotating said gear-wheels, arms
projecting from said rack-sleeve and embrac-
ing said keyed gear-wheels, a series of inde-
pendently-journaled indicator-wheels, a se-
riesof independently-journaled transfer gear-
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wheels 143, 145, 146, 147, 148 and 149 having
gear connections with the shafts of said indi-
cator-wheels, said wheels 51, 52 and 53 being
adapted by movement of said rack-sleeve 55
to be brought into engagement with the de-
sired ones of said transmitter-wheels,substan-
tially as and for the purpose specified.

6. In a computing-machine, the combina-
tion with a fixed shaft 54, a rack-carrying
sleeve movably mounted thereon, a Iug 139
projecting from said sleeve, a gear-wheel 57
engaging with the teeth of said sleeve-rack
and means for rotating said wheel 57, of a
shaft 125, indicator-wheels 127, 128 and 129
normally loose thereon, a clutch-ring keyed
on said shaft 125 adjacent to each of said in-
dicator-wheels, a clutch-lever engaging with
each of said rings and projecting in the path
of the sleeve-lug 139, an outer end toothed
wheel 135 on said shaft 125, a journaled oper-
ating-shaft 77, & wheel 140 carried thereby,
and a pin projecting eccentrically from said
wheel in the path of the teeth of said wheel
135, substantially as and for the purpose
specified.

7. In a computing-machine, the combina-
tion with a series of journaled indicating-
wheels, a series of transfer-wheels operating
said indicating-wheels, and toothed wheels
150 eonnected with said transfer-wheels, of
fulerumed yokes 192, means for setting the
latter in position for the engagement of their
upper or lower arms with the teeth of the
wheel 150 and means for moving said yoke
inward and outward, substantially as and for
the purpose specified. :

8. In a computing-machine, the combina-
tion with a series of numbered and journaled
indicating-wheels, a series of transfer-wheels
adapted to transmit motion to said indicat-
ing-wheels, toothed wheels 150 connected with
said transfer-wheels, depending fulerumed
arms 188, yokes fulcrumed thereto, and means
for raising and lowering the arms of said
yokes to cause an engagement of either their
upper or lower arms with the teeth of the
wheels 150, of a journaled shaft 169 and means
for rotating the same, sleeves keyed on said
shaft and having lugs 202 projecting there-
from, means for forcing said sleeves to posi-
tions on said shaft 169 to cause engagement

613,895

of said lugs with the sides of said yoke-cdr-
rying arms 188, and means for automatically
returning said sleeves to their normal posi-
tions, substantially as and for the purpose
specified.

9. In a eomputing-machine, the combina-
tion with a set of independently-journaled
printing -segments, a spring-actuated jour-
naled frame 239, a paper-strip-carrying roll
journaled in said frame; and an ink-ribbon
passing between said paper-strip-carryingroll
and printing-segments, journaled rolls for
feeding the paper strip outward after the
printing operation, a toothed wheel on one of
said rolls, and a spring-actuated ratchet-bar
288 engaging with the toothed wheel of said
roll, of a series of numbered keys arranged
in banks, a normally-latched spring-actuated
key-bar for each of said key-banks, said key-
bars adapted to be released by a depression
of said keys, and a jointed connection be-
tween each of said key-bars with one of said
printing-segments, and means for automatic-
ally moving the frame 239 to cause a contact
between the paper strip, ink-ribbon and type-
faces of the segments, substantially as and
for the purpose specified.

10. In a computing-machine, the combina-
tion with a series of indicator-wheels and a
set of independently-journaled type-carrying
shafts having a gear connection with the
shafts of said indicator-wheels, a series of
numbered keys and means for transmitting
molion therefrom to said indicator-wheels, of
Jjournaled separated ink-ribbon spools, an in-
termediate roll 245 over which said ink-rib-
bon passes, said ink-ribbon also passing over
the type-wheels 263 of said separately-jour-
naled shaft, a spring-actuated fulerumed
frame 239, a paper-carrying roll journaled
therein and means for tripping said frame
239 to cause a contact of the paper strip on
said roll 243 with the ink-ribbon on the type
projections of the wheels 263, substantially
as and for the purpose specified.

JOSEPH PERFLER.
AUGUST SCHNEIDER.

In presence of—
C. C. SHEPHERD,
EDWARD M. TAYLOR.
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