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To all whom it may concern: )

. Be it known that I, AL¥rep S. McCasKEY,

a citizen of the United States, residing at

Chicago, in the county of Cook and State of
& Illinois, have invented certain new and use-

ful TImprovements in Calculating - Ma-
chines, of which the following is a speci-
~ fication. CoE ,

_This ;invention relates to calculating or

10 computing machines, and has for its general

object the construction of a device of this

class of a much wider range of usefulness

than those best known in the art today,

, coupled with the greatest possible simplicity

15 of operation and a-maximum of speed.

. I have in view a machine requiring a

minimum ‘of manual labor in operation,—

excepf for a slight depression of the proper

keys,| the operating power being supplied

20 from a substantially constant source, such

a5 a motor or engine directly connected

therewith or indirectly through suitable
power-transmitting means. ‘

Devices for carrying out mechanically or-

25 dinary processeés of mathematical calcula-

" tions must depend, -obviously, upon as

nearly as possible perfect . control of dis-

tances of motion. Taking it for granted

that a conveniently located series of figure

30 wheels provides the best means for indicat-

ing results, it will be at once apparent that

the problem which presents greatest difficul- .

- ties in the construction of a calculating ma-

- chine is not so much the means ‘which may
35 be employed to rotate said wheels, as the
means for abruptly, positively and accu-
rately stopping each thereof at a prede-
-termined point in its rotation. Where
.working parts are positively operated from

40 the source of power—particularly in ma-
chines in which. the energy generated by a
motor or engine is employed to do the

work—sdnd series of temporary stops pro-

vided to check this positive movement at
. 45 various predetermined points, it is -obvions
that the wear and tear upon the machine
as a_whole and the delicate parts thereof
‘will be great, and the door left open for in-
accuracies for which inertia and the sudden
50 application of counteracting forces are re-
- sponsible,.
-distances of motion, so far as possible, by
varying the starting point and not the stop-

ping point of the moving parts which ¢ o

-ing these

I prefer to determine and limit | places ~an - unavoidable limitation upon

thé work, not least among the advantages of 55
which is the fact that heavier and more dam-
aging impacts are received upon permanent
stops. Furthermore, I am enabled in this
manner to effect a gain in speed and accu-
racy and to enter upon new fields of prac- 60
tical utility, as will hereinafter appear, ..
Underlying my invention is the control-
ling idea of a plurality or series of recip-
rocating elements, normally checked against
movement, and operating means which, 65
first, positively’ and accurately determine
the arcs or distances of reciprocation; sec-
ondly, impart yielding impulses simulta-
neously to said checked elements; thirdly,
release one or more of said elements, which, 70

‘under said yielding impulses, are free to

move through the predetermined arcs or dis-
tances of reciprocation, and, fourthly, re-
turn said elements to their normal or re-

‘tracted positions under positive applications 75

of power to do the required work. _
. In the following specification I shall, for
the sake of brevity, use the expression “set
up ” or “setting up - as referring to the op:
eration of determining values by. limiting 80,
distances through which parts or elements
will subsequently move, as accomplished in
the usual manner by the depression of keys.
Similarly, T shall use the word *transmit-
ting” as referring to the operation of mov- 85
parts or elements to indicate re-
sults. j - '
I have in view a machine in which the
mechanism intermediate of the keys and the
indicating figure wheels or printing mecha- 90

‘nisms provides for proper transmission of -

a number which has been set up in such a

‘manner as not to interfere with the imme-

diate setting up of the next succeeding num-
ber or combination of figures, whereby no 95
time need be lost in waiting for the machine
to _complete the calculating or computing,

indicating and printing operations.

I have in view, further, what is generally -
termed a “nine-key” machine, dispensing 100
with the series of rows or columns of digit -
keys, the employment of which necessarily
increases the mental effort required to suc-
cessfully operate a machine of this class and

speed. - I have in view, therefore, a ma-
cﬂfnp in the operation of which no attention
need be paid to the relative locations of

105 -




" _column to the left, so that the successive de-
- pression of the proper digit key in a single

digit keys, or effort made to locate figures in
particular columns or spaces. In' other
words, the figyre.last set up by the depres-
sionf of a key invariably occupies the posi-

.tion farthest to the right, whereby, if the

number contains more than one figure, the
setting up of one automatically removes or
transfers the -other or others one space or

‘series thereof automatically ~places each
" figure in its proper digital position.

I have in view, further, a machine in

“which the powerful and positive cam move-
‘ment is employed wherever possible to pro-

vide the working force and to insure ac-
curate timing of the various movements.
I have in view, further, the employment

- of yielding means for power transmission

a0

25

30

_to set stops and otherwise limit distances of’]

in setting the parts for subsequent work
whereby the parts or ‘elements to be mov

may be held or checked against movement,-
.either’ in their normal

points in their paths of movement, yet sub-
Ject to a constant tendency to move. A posi-
tive force being_ applied to return these
parts to their normal positions, and the
actual work being done upon the return and

not upon the primary stroke or movement,

I.am thus able to avail myself of a number
of what I may term storehouses of energy

" 'motion of- the various working parts; with

resultant economy .of ‘énergy and simplifica-
tion of construction. o T

I have in view, further, such an-arrange-
ment, adjustment and combination of parts

. -as will-enable me to take advantage of nu-
. merous mathematical laws to increase the

.40

-example, it is well known -that the

For

range -of usefulness of my machine.
TOoCess

“of multiplication is merely a methed of

- - 45

L
80

facilitating a series of repeated additions.
My invention, therefore, ' contemplates

mechanisms which will, when it is desired,
automatically repeat the process of addition

a predetermined number of times, and that
with. exceeding rapidity, whereby a prob-

lem ‘in multiplication may be rapidly and |

accurately solved. It is also wéll known

that the remainder obtained from the sub-

" traction of one number from  another is

.made up of a combination of figures iden-

.tically the same as is obtained by adding to

55

"is carried into, or adde

“the minuend the complement of the sub-
‘trahend, with the exception of the fact that

as a result of the latter grocess the digit “1”

“occupying the column or space to the left of

60

‘that occupied by the first figure in the com--

plement of the sybtrahend.” I take advan-
tage of this law to enable me to carry out

expeditiously, by the use of my  machine, |

any ordinary problem in subtraction. The

¢

Lossi0 RN

ositions or at other | ]
‘means for transmitting or transferring these
. values to the computing mechanisms and to

' previous transmitti

to the digit already

‘process of division may be termed the sim-
plification of a series of repeated subtrac-
tions, which fact enables me to employ my

66

machine to great advantage in calculations -

involving problems in division.

~ With the above and other general vo’bjects»

in view, my invention consists in the novel
means employed for separating or segregat-
ing those parts of my.machine which deter-
mine and control the values of the amounts
or numbers to be employed in the calcula-
tions, from the computing, result-indicating
and printing means, whereby their. opera-

70

75

tions are sufficiently independent that the

operator may proceed:to set up the next suc-

ceeding number or amount while the ma-
chine'is transmitting to the indicating and
printing means' the number just previously
set up. ' : ‘

My invention further consists in the novel

.| means for setting up ‘a number or originally

imparting values to the machine.
My invention further’consists in novel

the indicating and printing means.
My invention further consists in an end-
less or continuous series of rows of normally

‘inoperative stops, movably supported and

adapted to be automatically advanced as one

stop in_each row is rendered operative, and
- otherwise at, will, to limit distances of move-

ment of reciprocating parts.
My invention further comsists in means

~for controlling in various ‘ways the move-

ment, of this stop-support.

My invention further consists in novel
means for automatically and otherwise eras-
ing values or numbeérs which have been set
up, and in erasing means which do not in-
terfere with the transmitting mechanism,
whereby anothér number may be immedi-

ately set up for subsequent transmission

80

85

90

100

105

without waiting for the completion of the

operation. *-
My .invention further consists in a series

.of figure wheels with novel means for aper-

ating and controlling the same, and in the
means for “carrying > the digit “1” to each

110

succeeding wheel to the left as the “0” upon

-each  wheel passes a. predetermined. point,.

and in novel means for simultaneously re-
turning all of said wheels to zéro.

.My 1verition further .consists in novel

means for verifying the operation of the
original value-determining means. - R
My invention further consists in each of a
glurality of auxiliary keys, having separate,
istinct and novel functions, and in ‘the
novel means
functions. . .
My invention further consists in the vari-

ous novel means for applying power to the.

moving parts, and in.the means for storing

1156

120

employed for carrying out these -~ -

125
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.~ 25 matic printing and listing mechanism, and rotate, although normally held against ro- = =

1,018,610 _ : - 8
ener Whereby parts may be given a con- | tail views hereinafter referl_.'e,d’to-a;nd de- 65
stant tendency - to move while checked | scribed. S

against movement, and will move immedi- Referring now to the drawings in detail,
ately upon release-of the checking or re- | I prefer to mount my machine upon a suit- -
5 taining means. - o able base-board B, all the operating mecha-

My invention further consists in a single | nisms being preferably inclosed within a 70
shaft, having a constant tendency to rotate permanent casing C, of suitable configura-
- and normally checked against rotation, for tion, made up of a plurality of sections de-
-supplying the power to the various working tachably connected and adjusted to facili-
10 parts of my machine, and in the means for | tate access to the working parts when de- © -
- releasing said shaft for one or a predeter- | sired. , BT
- mined number of rotations, and in a series Journaled in- bearings in suitable sup
~of cams thereon, and in each one thereof, of ports mounted upon the base-board B,
suitable configuration and suitably located | the main power shaft S, designed to be con:
15 to impart the proper motion at the proper nected in any suitable manner to a motor or
time to the parts in' operative proximity | other source of power (these connections not' 80
thereto. S being shown in the drawings). A friction
My invention further consists in a novel | clutch F! (shown in detail in Fig. 26), or
escapement mechanism, and in the various | other suitable form of clutch, divides' this
20 means for controlling said mechanism, the | shaft into two members, the major portion
step-by-step movement thereof, and the | or member St thereof rotating constantly 85
numbet of steps through which moved at | while the machine is in use, while the por-
" one operation. : - | tion or member S? thereof has constantly,
‘My invention further consists in the duto- | under operation of said clutch, a tendency to

=

in the novel manner of operating and con- | tation in a manner and for a purpose which 90
trolling said mechanism. And my invention will be hereinafter set forth. This friction
further consists in the various details of con- | clutch F+ may be of any preferred: construc-

. struction, and in the location, adjustment, | tion 'which will accomplish the purpose de-

30 relationship and combinations of parts, all sired, the one shown in the drawings com-
as_hereinafter described and particularly-| prising the usual cup member ¢ rigidly at- 95
pointed out in the claims. - - | tached to the shaft S?, the shaft S being -

My invention will. be more readily un- provided with a head carrying the spring-
derstood by reference to the accompany- | pressed shoes @ @ slidable against the inner

35 ing drawings, forming a part of this speci- | face of the rim 7.of the cup. The shaft S .

fication, in which is 1illustrated a practical being held against rotation, it is obvious 100
~and. convenient embodiment of my inven- | that the frictional contact between said
. tion, and in which— . : shoes and rim, upon rotation of said shaft
- Figure 1 is a partly sectional side eleva- | 8%, may be made to provide the necessary
"40 tion of the computing, indicating and | energy to rotate the shaft S® upon release of -
printing mechanisms, occupying the space | the checking means, said shoes sliding 105 -
of substantially the rear half of the casing, | against the inner face of the rim when the
and being a continuation of Fig. 2, which is | shaft S? is held against rotation. To insure
.4 similar view of the value- determining | alinement, I have shown (Fig. 26) .the shaft -

45 mechanisms, occupying the front or remain- | S* extending a slight distance into the col-
ing portion of the casing. Fig. 8 is a front lar at'the extremity of the shaft S? which 110
elevation, the plate or plates of the casing | forms a part of the cup e. S )

'_having been removed. Fig. 4 is a top plan The shaft S* is provided with a worm in
“view of that portion of the machine shown | operative relation to the Worm-gear g* Fig.

50 in Fig. 1. Fig. 5is a top plan view of that | 4 at the extremity of a shaft S®, which is
portion shown in Fig. 2. Figs. 6, 7, 8, 9, similarly. journaled in bearings in supports 115
10, 11, 12 and 13 are detailed views of parts | upon the base-board B. The other extrem-

“of the escapement mechanism, hereinafter | ity of the shaft S* is provided. with a bevel-
_-described.  Fig. 14 is a plan of the cam | gear g2, (Figs. 2 and 5) meshing with a

55 shafty. showing the relative’location there- | similar bevel-gear g* at the extremity of
on of -each of ‘the cams, detailed views of | the shaft S, which 1s provided with a simi- 120
which appear in Figs. 15, 16, 17, 18, 19 and | lar gear at its other extremity (not shown
20. - Fig. 21 is a partly sectional elevation | in the drawings) meshing with the bevel-
of the series of figure wheels and support | gear g° at the lower extremity of the ver- -

60 therefor. Figs. 22, 23, 24 and 25 are details, | tical shaft S°. The shaft S° is similarly

- subsequently described. - Fig. 26 is a central | divided by the friction clutch F?, (or other 125
section of the preferred form of friction | suitable form of clutch,) which, in construc-
clutch, hereinafter identified and described, | tion and function, is preferably identical _
and Figs. 27, 28, 29, 30, 81 and 32, are de- | in all respects to the.clutch F?, whereby the

¢
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major portlon of the shaft S®, rotatmg con-
stantly at a relatively reduced rate of speed
under action of the power shaft 8, will ro-
: tate the shaft S® when -the latter is free to
" . p Totate and provide a constant source of en-
ergy to keep said shaft S® at all times under
a positive tendency to rotate when checked

or held against rotation.
ngldly mounted upon the vert1ca1 shaft
10 S° is the circular disk d!, which I have
shown provided with preferably one hun-
dred peripheral teeth #'. . A vertical shaft
S¢; freely rotatable in supports suitably car-
ried. by- the frame of the machine, has fixed
15 thereon the cupped disk or barrel @7, said
. barrel being . provided with a ﬁange or
rim 2 which I have  shown provided
“with preferably thirty-five peripheral teeth
.22 meshing with the teeth ¢ of the
20 disk. . As a . preferred construction,
a ring d*, provided with seven equi-
distant, perlpheral ratchet teeth #*, has a
cupped portien or flange 3 adapted to be

wedged into or otherwise suitably attached

25 to the barrel d2. Loosely mounted upon the
bearing sleeve 4 of the barrel d2, to rotate
independently of said barrel and shaft, is

* the disk d*, provided.with a similar number
of s1m11ar1y disposed ratchet teeth #. A

30 collar 4’ secured to said shaft S° limits the
movement of said disk d* to that of rotation
only, while a coil spring f*' (shown in Fig.

" 5 but not shown in Fig. 2) snitably secured
at one extremity to sald collar 4’ and at the

35 other extremity to a pin 5 on the face of the
- disk @, provides a constant force tending.

- to rotate said disk. The disk d* is provided
on its under side (as shown in Figs. 6 and

7) with an annular groove or channel 6,
40 extending substantially six-sevenths of the
distance around said disk,-the extremities

7 and 7" of which provide stops for a pur-

pose subsequently made clear.

, Extending through apertures in both the

45 barrel d2 and the ring d®, vertically dis-
posed and mounted for limited longitudi-
nal sliding movement through said aper-
: tures, are the spring-pressed pins p*, p?, p*
?* and p® the upper end of each normally

50 projecting slightly into the groove or chan-
nel 6. These pins constitute a series of

graduated lengths, and are provided with

similar ‘shoulder-heads 8 8 which project
below  the lower face of the barrel d?
. 55 through regularly varying distances. A
sleeve 9 is mounted for longitudinal slid-
ing movement only upon the shaft S® and

carries a disk d®, adapted upon depression -

of said sleeve 9 to. engage successively eachoof
* 80 the shoulder-heads 8 8 of said pins to over-
come the force of the spring which nor-

.mally retains each pin in its raised position

and withdraw the same from the groove 6.
The vertical movement of this sleeve 9 and
65 disk d° is controlled in a manner which will

1,018,510

-be heremafter set forth to mthdraw one,
two, three, four or all of said pins, as may
be desired, depending, obviously, upon the
distance through which the disk 4° is
depressed.

A vertlcai bar 0* Fig. 2 (not shown in’
Fig. 5) is mounted in slide bearings upon

a suitable support or bracket 10, and is ca-

“pable of a limited vertical, remprocatmg

movement. This bar 5 is prov1ded with
a laterally-projecting detent 11, engaging,
when in 1ts normal position, a tooth # of

the disk d*, and adapted to s1m1la,rly en-

gage, when depressed, a tooth # of the ring
d* and thereby 'clear the path of the teeth
t* of the disk d*. It will be remembered
that the disk &' is constantly under appli-

cation of a force tending to rotate said disk; -
which force is transmitted through the mesh—

ing teeth to the barrel d* and the ring d*
carried thereby. - It will also be remembered
that the disk @* mounted for independent

rotation, is under a constant spring pres-

70

75

S

80

85

sure, rotation thereof being normally

checked by the detent 11. A pin 12 on the:

upper face or side of the ring d°; register-

ing with the groove 6 in the under side of

the disk @* and at all times projecting there-
into, is adapted to engage the stop 7 pro-
VIded by one extremity of said groove, and

-thereby check rotation of said barrel ¢ un-

90

95

der the force provided through the disk 4. -

As the bar b* is depressed, the detent 11
enters the path of one of the teeth #* of the
ring d® prior to releasing a tooth #* of the
disk d* TUpon complete release of the lat-
ter, it is rotated in the direction indicated by
the arrow Fig. 5, by the spring f'. Under
normal condltlons, this rotation of the disk
d* will be stopped by the engagement of the
projecting extremity of the pin p* with the-
extremity 7” of the groove 6, whereupon, the
bar &* being released and returnmg under
spring pressure to'its.normally raised po-
sition and,_releasing the barrel @ immedi-
ately after engagement is effected with a

‘tooth of the disk d*, said. barrel ‘d? will be .

free to rotate until stopped by the reéngage-

-ment of the pin 12 with the extremity 7 of
the groove 6. Normally, and except under.

conditions hereinafter described, thisescape-.

‘ment ‘miechanism provides - for a simple,

step-by-step rotative movement of the disk
d' upon reciprocation of the bar 3'. Hav-
ing provided thirty-five teeth on the barrel

100

105

110

120

d?, meshing with one hundred teeth on the -

dlSk d', and seven equi-distant ratchet teeth
on each of the rings d® and the disk 4*,.
effecting an escapement through an are cor-
responding to five teeth on each of the disks-
@’ and d*, one complete, rotation of the disk
d* will require twenty steps. The barrel d*
and the disk d* operating. alternately, in

the same direction, the former being fixed

upon the shaft S as is the collar 4', it is 1

125



" obvious that the coil spring f!, operating

1,018,610

therebetween, will provide a constant source

~of energy to rotate the disk d4

The disk d* is provided with twenty equi-
distant, radial rows of apertures, Figs. 2
and 5 each row containing. ten apertures.
Within these apertures are mounted, for

" . limited vertical reciprocating movement, an

10

‘15

-~ 20

25

‘a stend 16 the length of which is

endless or continuous series -of rows of
spring-pressed pins P! P2 P?, etc. Each of
these pins P to P?® in each row comprises a
head 13, a cylindrical shank or body 14

slidabla within the aperture in which it is
"mounted, a shoulder 15 to limit its upward

movement under action of the spring, and
gradually
increased for each pin as the periphery of
the disk is approached. Underneath each
row of pins I provide an apertured slide or

-plate 17, each mounted for a limited longi-

tudinal sliding movement in downwardly-
projecting supports upon said disk. The

.apertures in each. side correspond in loea-

tion-and number to those in the disk above,
but are of greater diameter or larger size to
permit of the passage therethrough of the
shoulder-15. Kach slide is normally spring

pressed toward the center of the disk, and

30

35

40

each pin is provided with a bevel or taper
from the shoulder 15 to the stem, whereby,

“upon depression of any one of the pins in

the row above this bevel or taper will force
the slide longitudinally against the action
of its spring until the shoulder 15 is reached,
whereupon said slide will be returned to-
ward the center, engaging said shoulder and
checking the pin in its depressed position.

A series of preferably ten. vertically-dis-
posed plates 18 18 are radially arranged
about the shaft S° at intervals corresponding
to the distances between the rows of pins in

~ the disk d*, and each having a limited, hori-

45

50

zontal, reciprocating movement between

" suitable fixed supports. 'Each plate 18 is

provided with a series of steps 19 19, nine in
number, and is normally held in a retracted
position in a manner which will be herein-
after described. A pin in a certain row

- thereof in the disk d* being depressed, for-

ward movement of said ﬁplate 18 correspond-
ing to said row will effect- engagement be-
tween the stem of the pin depressed and its

. corresponding step 19 on said. plate 18 to

- stop movement of the latter.. Fach of said

plates 18 carries a rack 20 (shown in dotted

. lines in Fig. 2) suitably attached to one side
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thereof, the teeth of which mesh with the
teeth .of a pinion 21 fixed: upon the upper
extremity of a short stud-shaft to the other_

extremity of which is fixed a similar pinion
- 21’, rotated by a rack 22 at the extremity

of the reciprocating bar 52 mounted in slide
bearings in the frame of the machine. These
bars 5% are bent as shown to bring their ex-
tremities into conveniently parallel prox-

which the cam C* operates: 4
“the cam-shaft' S® will therefore effect at the 120

" unless one of the pins

imity. It will be noticed that the racks 20 =

and 22 are located upon opposite sides of
the pinions, whereby movement of the bar 5%
in one direction will move the plate 18 in
an opposite direction. Each of said plates y9

18 is permanently held against movement |

toward -the shaft S° by pins 23 and- 23"
which engage the ends of the slots 24 and
24/, respectively, in each plate. Movement -
of said plate 1n the opposite direction is 45
temporarily checked by means of a pin P*°,
similarly mounted in the tenth or last aper-- -
ture in each row thereof in the disk 4.
This pin P?° is similarly spring-pressed to a
raised position, but is normally held in its go
depressed position—and therefore in en-
gagement with the shoulder 25 of the plate -
18—by the plate or slide 17, which is pro-

-vided with a similar aperture through which

a similar shoulder upon said -pin P** may 85
pass and be thereby retained in a depressed
position. It will be apparent that depres--
sion. of any one of the remaining nine pins
P to P? in a certain row, operating, as,
stated, through the beveled or tapered shoul- 90
der- to force said slide longitudinally against

“ the action of its spring, will release the pin-

P, which is immediately raised by its
spring to an elevated and inoperative po-
sition, at the same time permitting of the 95
return to normal of said slide 17 to engage
the shoulder of the pin P¥ to P? depressed.
It will be noted that the plate 18 is now free
to move from its normal position until
stopped by the engagement of the extremity 100
of the particular pin P! to P*® depressed
with its corresponding step or stop 19 om
said plate. - . = - = ’ : '
Each of the reciprocating bars 5% of
which there are ten in the series, effects the 105
movement of a corresponding plate 18, as
described, and is operated in. one direction
by means of a spring f? in tension between
a.pin 28 secured in and extending through
an aperture in eéach of said bars g’ and the ‘110
rod or bar m* carried between the extremi-
ties .of the pair of rocker .arms A! fixed
upon the rock-shaft S7. This rock-shaft-
is operated by means of a crank 27 pivoted
to the connecting-rod or pitman 26 spring 115
pressed against the cam C* on- the cam-
shaft S%, the extremity of said pitman being
preferably provided with a roller R* against_ "
One rotation of

proper time one reciprocation of the arms .

A, distending all of the springs 7* simulta- - -

neously and ; exerting a yielding =~ force
against all of the bars b? tending to move
the whole series thereof longitudinally. As 125
has been described, none of these bars 52 is =~
free to move until the plate 18 corresponding .=
thereto has been released by the withdrawal =~ -
of the pin p*° from its path. - Consequently,;

Il))‘ to P*® in this row 130




" has been depressed to release the pin P9, the
plate 18 is withheld against movement and
~ . there is no corresponding movement of the
- bar * under the yielding force of the spring.
5 If one’of the pins.P* to P° has been de-
* - pressed, however, releasing the plate 18 and
providing a stop to limit 1ts movement, said
" bar 3* will be free to move under the tension
. of said spring f* when said rocker arms A!
10 are operated, and will move through a dis-
tance equal to the distance through which
the Flate 18 travels, determined by the par-
ticular pin P* to P*® depressed. - - '
- Rotatably mounted upon the rigid shaft
i5 S°, suitably carried by the frame of the ma-
chine, is a series of ten rock arms AZ each
carrying an eleven-tooth sector 29. A rock-
shaft S is suitably journaled in bearings
in the .frame of the machine, and rigidly
20 mounted thereupon is a pair of levers L?,
each -of which 15 divided at its upper ex-
tremity into the branches 30 and 31. A rod
32 connects the extremities of the branches
31, and 18 adapted to impinge against any
25 or all of said sector arms A? to.return said
‘ sectors 29, or such thereof .as have been
moved, to their normally retracted positions.

The other branches 30 of said lever L are |

.. - connected by a rod 33, providing a support
30 for a series of tension springs f*, the other
end of each of said springs being suitably
attached to a sector arm A2 It will be ap-
parent that when shid levers L are rocked

85 thereof operating in unison, the rod 32 will

’ be withdrawn from contact with all of said
sector .arms A? and advanced to a point be-
yond the maximum distance of movement of
said sectors 29, the branches 30 of said lever
operating through- the rod 33 to simul-
taneously distend all of said springs f* to
" impart a yielding force against each of said
sector arins A?, tending to move each indi-

40

- 45 of said arms A? as are free to move will

. therefore advance under the spring tension,

- while such-thereof as are checked against

movement will remain in their normal posi-
tions. To oscillate said lever L! in the man-

shown. a cam_ C* mounted upon the cam-
* shaft S* adapted to.operate, when said shaft
is rotated; upon rollers at the eéxtremities of
- Bb
~configuration shown to insure contact there-
. with at all times by both rollers, the arms
~A® and A* being oppositely disposed with
reference. thereto, whereby movement is
positively controlled in both directions. -
The teeth #* of each sector 29 mesh with
‘the teeth Z¢ of one of a series of ten-toothed
pinions .34, each rigidly secured to and con-
- - .-trolling the rotative movement -of a figure
85 -wheel 35, provided with the usual peripheral

60

or reciprocated, that branches 30-and 31

vidually  from its normal position. Such’

‘ner and for the purpose described, I have

“the pair of arms A* and A* fixed upon the
shaft S*.  The cam C? is preferably of the:

11,018,510
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\;:har‘actersﬁ,‘ equidistantly disposed, indi-
cating the digits from “1” to 0. Each

figure wheel with its corresponding pinion ~

1s freely and independently rotatable on-a
shaft S** rigidly supported between the ex-
“tremities of a pair of rock arms A® suitably

 pivoted at their other extremities on a bar

a@® (Figs. 1 and 4) connecting the sides of
the frame of the machine. 'The entire series
‘of figure wheels and pinions is therefore
capable of a limited, vertical, reciprocating
movement, controlled by the rod or pitman
36 pivoted at one end to one of said arms AS
and the other end being provided with a
suitable roller against which operates the

70
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cam C® on.the shaft S%. A rock arm A®, -

pivoted near the power-receiving extremity
-of said pitman 36 and to a suitable support
on .the frame of the machine, retains the

“lower end. of said pitman constantly in op-

erative relation to said cam. It will be ap-
parent that upon rotation of said shaft S8,
the cam C® will operate to raise and lower
the entire series of figure wheels and pinions
out of and into engagement with the teeth
of the sectors 29. In order that there may
be no rotary motion of said wheels except as
controlled by said sectors, I have shown an
adjustable detént 37 mounted above each
pinion ‘and adapted to engage the teeth

thereof as said wheels are raised free of the
teeth of the sector, to hold or lock the same

85
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-against movement until released by the re-

‘turn of said shaft S'* to normal position.
The position of the cam C® upon the shaft
S*is so adjusted that the shaft S is raised
and the teeth of the pinions disengaged from
the teeth of the sectors 29-/just prior to the
operation ‘of the cam C? to distend the
springs f* to move the released sectors from
their normal positions. If one or more of

the arms A* are free to move, and under the

100

105

tension of the springs do move, the corre- -

sponding sectors 29 will be advanced or ¢ar-
ried certain distances, limited and controlled

110

as hereinafter déscribed. The series of - -~

‘pinions 34 having been ' just previously

:raised free of the teeth of the sectors, this
movement of the released sectors will have

-no effect. upen -the figure wheels. - Prior to 1

the return of the sectors to their normal
positions, ‘however, said - pinions are 're-

 turned into engagément with the teeth of

said “sectors  (preferably by gravity). Tt
will be apparent, therefore, that as each arm
and sector is returned to its normal position,

120

rotation of the corresponding pinions will -

be effected and consequently the rotation of

corresponding figure wheels through a dis-

tance or arc determined by the distance of
movement of said -sectors. - c

T have shown rigidly secured to each
sector arm A2 a laterally extending arm A7,

carrying at.its extremity a sector 38, the end .
of -which is preferably dovetailed in -or

125
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. otherwise secured to the arm A2 Each of

these sectors is provided with a series of ten
ratchet teeth #7, successive teeth being dis-

- posed ‘at gradually increasing distances

10

‘15

20

25

‘30

‘85
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from the axis of shaft S° whereby any one
of said teeth may be engaged by an.adjust-
able stop or detent 89, said detent being
free or clear of the teeth #* in advance of the
one engaged. R

A series of bars 5% the extremities of
which provide the detents 39, are mounted
in slide bearings in suitable supports and
capable of a limited longitudinal movement
therethrough. Each bar 6* is provided on
its lower face with a pin 40, located and
adjusted for engagement with the pin 28
extending through the bar 2 when the de-
tent 39 is in engagement with the first tooth
t' of its cobperating sector 88, or when the
sector 29 is in its normal position.
explained the manner of operating the re-
ciprocating bar 62, and limiting the distance
through which it moves by the plate 18 and
the particular pin P! to P? depressed.
Movement of the bar 5* will thus, through

" the pins 28 and 40, effect the movement -of

the corresponding detent-bar 5°® through an

equal distance, and against the action of a.

spring f° in tension between the pin 41 on
said bar 5* and the short lever 1.2 pivotally
mounted upon the frame of the machine.
It will be apparent that the spring. f*-and
the lever L2 also serve to press the pawl 42

against the rack or ratchet 43, the teeth of |

which are spaced to retain the detent 39 at
the proper distance from the sector 38 to
engage a particular tooth thereupon. Thus,
upon movement of the bar 42 through a cer-
tain distance, the bar 5* will be moved in
the same” direction through an equal dis-
tance against the action of the spring’ f%,

. the bar 4% being free to return to its nor-

mal- position upon oscillation in a . reverse
direction of the rock arms A2, the bar &%,
owever, being held or checked in the posi-

" tion to which 1t has beer moved by the en-

50
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gagement of the pawl 42 with the proper
tooth of the ratchet 43. In this manner the
bar 5® is withdrawn from.engagement with

-the first tooth of the secter 38 to the.

proper distance to check movement of said
sector 38, and consequently of the corre-
sponding sector 29, at a point determined
by the particular pin jP* to' P* which has

beenr depressed in a  corresponding  row .

- thereof in the disk d*. Upon rotation of

60

the shaft. S%,. one or more sectors having

" . been released and being free to move under

action of the springs f*, will advance until
stopped by the engagement of the detéent 89

“with the particular tooth #* on the spiral

rsector 38 which corresponds with' the row
of pins in the disk.4* in which a pin has

- been depressed. - It will be remembered that

‘during this ‘movement of the sectors the

I have |

7

figure wheels and pinions have been raised

to an inoperative position, and when each
of the sectors has reached’ its individual
limit of - movement, and said pinions
dropped into engagement with the teeth
. thereof, said sectors are then positively re-
turned to their -original positions, as de-
seribed, thereby effecting rotation of each
corresponding figure wheel through- a pre-
. determined are. s
The inventive idea embodied in the mech-
anisms just. described and their functions
is one of the most important-of those which
together form my complete invention. The
detent-bars &2, positions of which determine
the various distances of movement of cor- :
responding sectors, are independent of the
_bars b* the instant the pawls 42 engage the
proper teeth in the-series of ratchets 43,
whereupon the bars 5* which have been
moved may be immediately returned with-
out waiting for the sectors to complete, or
even commence, their reciprocations. Such
return of bars 6% and consequent -return of
plates 18 to their normal positions (shown
‘1n Fig. 2) is effected by the spring pressure
which, as before explained, holds the end of .
‘pitman 26 against its cam C?, moving said
pitman to the left, Fig. 1, rocking the arms
“A*, and causing bar m' carried thereby to
engage pins m? (Fig. 1) of all bars % that -
have been moyed and thus return said bars
_to their norma] positions. »
My machine is provided with nine digit
keys & to %°, of the common or usual pat-
tern, identified in the usual manner by the
proper - symbols, and each. comprising a
longitudinally reciprocatirig stem 44 pro-
jecting through the casing and capped by
a . suitable striking head or button con-
veniently located for operation. “These keys
are spring-pressed to a normally raised po-
sition, the stem of each having a pivotal
connection (shown .in dofted lines Fig. -2) -
with a corresponding horizontal lever L&
Levers L? are eacli provided at one end with
-a hammer 46, and at their other ends are
fulcrumed upon a shaft S'? suitably fixed
‘in the frame of the machine. These levers
L#® are shaped-and adjusted, as shown in
Fig. 5, to bring the séries or row.of ham-
mers 46 into operative juxtaposition  with
one of the rows of pins P* to P? in the disk
- d*t." The disk d* being stationary for opera-
_tion, the depression of any one of the digit
keys k' to %4° will cause its corresponding
hammer 46 to .strike and depress a corre-
sponding pin in that particular-row thereof
which is for the time being under said ham-’
mers. As hereinbefore described, each pin is
temporarily retained in its :depressed posi-
tion, and it is desired to advance the row in
which it is located one step to bring the next
.succeeding row under the hammers, and .
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ready.for the depression in a similar ‘man- 130
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" ner of ‘any one of the pmsm séid‘,last—, '

10

mentioned row. Advancement of the disk
d* one step upon the release of a digit key is
accomplished, through. the escapement.
mechanism hereinbefore described, by pro-
viding for the depression of the bar 5!
simultaneously with the depression of any
one of said digit keys.- For this purpose,
I have'shown a pair of rock arms A, piv-
oted upqn the shaft S5, and connected at
their extkemities by a rod 47 against which

~all of said digit-key levers L® impinge. The

arms A? and rod 47 are normally spring-

- . pressed—in ' any- suitable manner as by

15

j{ming @ Fig. 5—to their raised positions.
rock arm A® is mounted on a shaft S,
Journaled in bearings in a pair of supports

" or brackets 48, said arm and slmft being

20

25

- provided with-counteracting shoulders (see

Fig. 27)—a common and well-known con-

- struction—whereby -said arm may be rocked
‘by said shaft or independently thereof. The

arm A® is provided with a forked extrem-
ity, engaging a pin 49 near the lower end -
of said bar 6. Carried by the rod 47 is
the lever L%, of substantially S-shape (part

- of which is shown in dotted lines in- Fig. 2)
= to avoid intermediate parts and to provide

for the application of power at proper
points: This lever L* is provided with a
slot .50 (the function of which will be here-
inafter made clear) the upper end of which
engages a pin 51 upon the rock arm A® to

-, effect downwatd movement of said arm with

.35

the downward movement of said = lever.
Upon depression of any one of the digit
keys, therefore, the lever L* operated there-
by will depress the rod 47 therewith and

. operate- the lever L+, depressing the arm

40

A® and therewith the bar 5%, operating the
escapement . mechanism hereinbefore de-

- scribed and permitting of the advancement

45

or rotation of the disk d* through one, step.
This operation may be repeated until for a

_number, of say five figures, said disk has been

advanced five steps, each row of pins oper-

- ated upon having one pin thereof in.a de-
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pressed  position adapted to be engaged by
1ts corresponding plate 18 when the latter 1s
advanced by rotation of the cam shaft Se.

" - The cam shaft S* is operated from the

shaft S* by means of a chain of gears g%, ¢7,°

‘g® and. ¢° Tt will be remembered that the

shaft S? is subject at all times to a force
tending to rotate the same, and does so ro--
tate and therewith the shaft S® except when
said shaft S° is held or checked against ro-
tation. Projecting from a collar 52 fixed

"~ upon the shaft S* is the stop-arm 53 nor-

mally impinging against the extremity of
the rod 54 Pivoted to drop into the path
thereof, This rod 54 is preferably pivoted
to the buffer 55 of a dash-pot 56, of com-

‘mon .and usual construction and function.

When it is desired to rotate the shaft S¢,

" 1,018,510

it is only necessary to- momentarily raise
the end. of ‘the pivoted rod 54 clear of the

‘path of .the stop 53 on said shaft, where-

upon sald shaft will rotate under ‘the de-
scribed application of poweér until again
checked by reéngagement between said stop
and rod. To effect this release, I have shown
a pivoted lever L® the free extremity of
which impinges against the lower face or
edge of the rod 54. This lever is adapted to

be raised by defl‘essi(‘)n of a lever L7, the.

70
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power being preferably transmitted through .

counteracting shoulders 2%, ", Fig. 4, where-
by depression of the lever L7 will operate to
raise the lever L¢, while the lever L7 may be
raised without effecting movement of the
lever L* or the rod 54. E lever L# is suitably
pivoted in the frame of the machine and ad-
Justed to effect a slight engagement between
its extremity and the extremity of the lever
L7, slightly depressing said lever L’ and
passing below the same—the latter being

-preferably spring-pressed to its normal posi-
-tion. The lever L# is held in its normal or

raised position by means of, the pivoted de-
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tent 57 which engages the arm-A*° secured to

said lever.

" A bar b* is mounted in slide bearings in -

suitable supports and is capable of a limited

longitudinal movement therethrough. One

extremity thereof is pivoted to the arm A
of the bell-crank lever: operated by the reg-
ister bar 58, the other arm A2 of which lever

_being one - of a pair of supporting arms.

which carry said register bar 58, normally
spring-pressed to a raised position. Longi-
tudinal ‘movement of the bar 3* is thus
effected by depression of the register bar.
This bar b* is provided with a pin 59, be-
tween which and the arm A is distended a
tension spring f°, adapted upon forward
movement of said bar to exert a yielding
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orce against said: arm A, which, as de- -

ribed, is checked

bg the detent 57. A pin
60 is suitably locate

upon said bar &%, and

adapted at the proper time to engage the

arin A*® secured to and controlling move-

110

ment of the detent, 57, raise said detent and -

free the arm A, The spring /° having
been - previously distended, said arm will
move suddenly forward upon release, caus-

‘ing the lever L# to strike a sudden and forci-

ble blow against the end of -‘the lever, L,

which is depressed to raise the end of the rod - -
54 and instantly returned when the end of

115
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said lever L* has passed beneath. A pin 61

-on the bar * is located to engage the arm

A ypon the return of said bar and effect . -

reéngagement between said arm and the de-

125

tent 57. Thelever L’/being free to rise with: ~=°

out affecting the lever L, the lever 1# in re-.

turning will freely raise and pass the léver ™

L7, ‘which. drops at once to,its normal posi-
tion. This adjustment is provided to insure
quick action, whereby, upon being raised to

,131"‘



10

15

20

25

30

35

40

45

. 18 against movement.

50

65
. 80

- 8b

1,018,510

release the stop-arm 53 on the.shaft the rod
b4 will, under ordinary conditions, be re-
turned in time to be again engaged by said

stop-arm 53 to limit movement of said shaft

to one rotation only.

A certain number is set up by successiveiy
depressing the proper digit keys, operating

‘through the hammers to depress a corre-

sponding pin in the row thereof successively

brought under -said hammers and .carried -

forward one step after each operation. The
proper digit keys having been successively
depressed to completely set up the desired

.number, the register bar is depressed, op-

erating, as described, to raise the stop-rod

and perimit of one rotation of the cam shaft.

This rotation of the cam.shaft operates to
withdraw the bars &2, corresponding to the

_plates 18 which have been released, to the
proper distances from the spiral sectors.’

Tmmediately thereafter, the cam C? operates

to exert yielding forces upon the entire se-

ries of sector arms (the figure wheels and
pinions having been just previously raised,

as described) moving those sectors which.

have been released through the predeter-

‘mined distances or arcs, and (the figure

wheels and pinions having been returned)
positively returning said séctors to their nor-
mal positions and thereby rotating the
proper figure wheels through the desired
arcs to indicate thereon the figures repre-
sented by the digit keys depressed and in
the order of depression. If a number is
already represented on the figure wheels, the
employment of suitable “carrying” mecha-

-mism, such as will be hereinatter described,

will effect the addition of the two numbers
and indicate their sum. =~ -

" I provide a single-cipher key 4%°, adapted
upon depression to operate the escapement

“ mechanism to advance the disk d* one step

without depressing any of the pins P* to P,
whereby the pin P*° in that row is not raised
but continues to hold a corresponding plate
This key %' is one
of a series of preferably five keys %&*°, k2,
k2, k'* and &4, adapted, respectively, to ad-
vance the disk d* through one, two, three,

four or five steps, at one operation, and |
“which may be operated independently or, if

desired, simultaneously with the depression
of one of the digit keys. The function of
the key %' being to advance the disk.d*
through one step without depressing a pin,
and thereby prevent any impulse being sent
to the particular figure wheel corresponding
in position to the. position of the cipher in
the number being set up (except as provided
by the “carrying of 17 from the wheel-to

the right thereof), I provide upon the-stem |

62 of the key k'°*—which is spring-pressed

“to its raised' position by spring 620, similar
springs being provided for the other cipher -
keys—a tapered or beveled shoulder ', im- '

EEN

the extremities of the pair of rock arms A*

fixed upon the shaft S*. It.will be remem-

bered that the arm 'A® is mounted upon the
shaft St to rock-therewith and independ-
ently thereof, in consequence of which de-
pression of the key %° will operate through
the arms A% to rock said shaft S, depress
the. arm A® and therewith the bar &* to re-
lease the escapement, as described. The slot

50 in the lever L¢* provides for the movement

of the pin 31 therethrough, whereby opera-
tion of the escapement may be effected:by
said key. k*° without moving the lever L&
The remaining four cipher keys &%, k2, kt®
and % are designed to provide, when oper-
ated independently,
through two, three, four 4dnd five steps, re-
spectively,-at one operation. Each of these
cipher keys has a similar vertical stem 62,

49 ‘

pinging against- the rod 63 carried between -
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for an escapement . -

85

mounted 1n slide bearings for a limited, ver- -

‘tical reciprocating movement and spring-

pressed to its normal or raised position. .
Mounted in slide-bearings in the pair of
supports 63 63 are two horizontally-dis-

90

posed, longitudinally-slidable, contiguous

bars or rods 4* and 6%, normally locked to-

gether for joint movement by means of the

spring-pressed detent 64, pivoted on the bar
b® and engaging a pin 65 on the bar b°
The lower of these two bars, &% is provided
with a pin 66 engaged by a fork 67 at the

-extremity of ‘a rock arm A*® at one énd of

a shaft ‘L®°, another rock-arm 5% .on said’

‘shaft being provided with a similar fork

95
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68 operating in an annular groove 69 at the .

end of -the sleeve 9, to raise and lower the
disk 4° which, as hereinbefore described,
is adapted upon depression to successively

‘engage and withdraw the pins 2%, % p% p*

¥4
and p°® from the groove 6 jn the disk d*.

It has been seen that the depression of said-

disk through a certain distarce will with-
draw the shortest of said pins; through a
slightly greater distance, the next pin, and
so. on. Depression of said disk is thus con-
trolled by.means of the sliding bars 5° and
statéd, in unison. . ! R :

I have.shown each of the vertical stems
of the keys &*° %%, k2, %' and %'* provided

105 -
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-8, operating, under ordinary conditions, as.

115

with tapered or beveled shoulders i, 4, %,

#* and %, respectively, providing ‘inclined
planes of successively increasing pitch or.
angle. Mounted upon the lower bar 5% and
each located and adjusted to be immedi-

120

ately engaged by its corresponding beveled

shoulder or inclined plane upon ‘depression
of any one of said keys, is a series of pins-

70, adapted to move said bars horizontallz
through a distance which varies as the pite

-or angle of the inclined plane upon the par-

ticular stem depressed. Depression of the
single cipher-key under ordinary conditions
does not bring its shoulder ¢ into action
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‘10
againsf its pin 70 and hence does not move
bars 5° and 5% . Depression” of the two-
cipher key %', will however under normal

conditions move the bars 4° and ° through
. § the proper distance to withdraw the short-

. est p* of the pins from the groove 6 of the

disk d* and permit an escapement of one
additional step, or two steps in all. Simi-
-'larly, depression of the key %* will with-
.30 draw the two pins p* and p* fromthe groove,
"~ permitting of an escapement of three steps,
»  depression of key %** will effect an escape-
ment of four steps and of key A'* five steps.

.- I have referred to the simultaneous de-
156 Eression of both a digit key and a cipher

. ey. This is to facilitate the setting up of
such a number as “ 50007, which, while
first striking the digit key %* and subse-

" quently the three-cipher key %** will prop-
‘20 erly set up- this number, still time may be
saved by making it possible to produce the
‘same result by -simultaneously . depressing
both keys. In order to provide for the addi-
tional escapement of one step—the addition

25 of the digit making this step necessary—I

have shown the lever L* provided at- its

lower extremity with a shoe 71, adapted,
upon depression of said lever as hereinbe-

fore described, to engage the operating lever |

80 72 of the detent 64 and release said deterit
from engagement with the pin 65, to permit

of the longitudinal movement of the bars’

5% and 5° independently of each other within
- the limits provided by the pin 73 in the

85 notch 74." I have also shown a longitudi-.

- nally reciprocating bar b’, pivotally. mount-

ed upon the pair of rock arms A4, and
- provided with a series of notches 75, (Fig.
_ 8) normally clear of the path of each of a

| 40 corresponding series of pins 76 (Fig. 2)

- on the cipher-key stem 62.. This bar 5% is

normally adapted to engage any one of the

C Eins 76 to stop downward movement of the

ey steims 62, and when moved longitudi-

45 nally to a point where the notches 75 reg-
ister with the pins-76, it is obvious that each
of the stems 62 will be capable of a slightly

_increased downward movement—or through
" ,an additional distance equal to the depth of
' 50 the notch..” To provide for this longitudinal

movement through the proper distance of

the bar 47, T have shown a tapered or bev-
eled shoulder 77, providing an inclined
“plane upen the upper extremity of one of

55 the rock arms A, adapted to be impinged

‘by: the-end of the lever L¢* in its downward
" - movement, these parts being adjusted to pro-

vide for- proper distance of movement of

the bar 57 when the lever L+ is depressed

60 l])ay operation of any one of the digit.keys.
- Ea

ch ‘cipher-key stem is thus capable of an

" additional dovnward movement, when ‘de:-
pressed simultaneously with the depression

- .of a digit key, and the bars 5* and 6° being
.65 now movable independently of each other,

. "'1,018,510.

: the bar 5° _Wﬂl be nioved one additional step

to withdraw from the groove 6 in the disk
d* one more of the pins p* to »® than would
be so withdrawn by the depression of the
cipher key alone. Thus, depression of a 7¢
digit-key and cipher-key %' will result in
such downward movement of the stem of
said cipher-key as to bring its beveled-shoul-
der i into action against its corresponding
pin 70, moving bar 6° to the right a distance 75
sufficient to actuate rock-arm A3, shaft L?
and rock-arm 5%, lowering disk d° to with-
draw pin p* from the groove 6 in disk d*,
and thereby permitting an escapement of -
two steps. In.like manner, depression of 8¢
a digit-key and the five-cipher key %'* will
lower disk d° a distance sufficient to with-
draw all of the pins'p* to p® inclusive from
groove 6, permitting an' escapement of six
steps, the movement of disk 4* under.in- 85
fluence of spring f* being in such case ar-

&

‘rested by extremity 7 of groove 6 making

contact with pin 12 on disk 4.

I prefer to equip my machine with a
series of preliminary indicating wheels in 99
order that the work of setting up the num-
bers may be verified prior to the transmis-
sion of each to the figure wheels. - This
“verifying” means is provided for by the
disk d' fixed upon the shaft S° near the up- 95
per extremity thereof. This disk is pro-

~vided with a series of approximately radi-

ally disposed plates 770, corresponding to

' the radial rows of pins in theé disk d*. These

plates are provided with teéth 2 meshing 100
with the teeth of. the pinion 78 secured to

the single figure wheel ?9 rotatably mounted

in suitable supports on the disk d7. = A spiral
spring f7, one end of which is secured to the

rim of said figure wheel and the other to 106
one of the supports therefor, provides a
force constantly tending to rotate said
wheel, which rotation is checked except as
the plate 77 is free to move. Teeth #° are
provided on the lower edge of this plate 110
770, adapted to be engaged by a spring-
pressed pawl 80, said. pawl being provided:

"with a short operating lever 81.

A lever L#, fulcrumed at 82 in a support
suitably carried by the frame of:the ma- 118
chine, 1s operated by means of a pin 83 at
the extremity of the arm A fixed upon the
rod 47, which, as has been described, is de- -

. pressed upon each depression of a disgit key;

pin 83 operates in the slot 84—providing for. 126
a slight time element—in the extremity of -
said lever L®. This lever L® is provided
with a laterally-projecting forked extremity

85; adjusted with reference to the disk-d*

so that under normal conditions each of the 1256
pawl-operating levers 81 will pass freely be-
tween the branches of the fork 85, each step

in the movement of said disks 4! and 4 suc-
cessively bringing one of the levers 81 into
position to. be engaged by said fork when 13¢
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- moved in a_ vertical direction.. Tt will be
apparent that upon striking a digit key, in
addition to depressing its corresponding pin
in the disk 4, the lever L# will be operated-.

5 to raise a corresponding pawl-releasing le-.
ver 81 and permit of the longitudinal move-
ment of said plate 770 in an outward direc-
tion, or away from the center of the disk. I
have shown a pin 86 projecting from the

10 lower edge of said plate 770, said pin being

- bent to provide a laterally-projecting por-

tion 87. ~(See Fig. 28.) . This pin 86, in ad-

dition to providing a. permanent stop to en-
gage the end of the slot in the disk 4” to
limit the movement of said plate toward
the center of the disk, also provides a stop—
through the bent -portion 87 thereof—
adapted under normal conditions to pass
. freely under the upper arms of the branched.

extremities of a series’ of pivoted rods 88,

the lower arms of which rest upon the ham-
mers 46. Each of said rods 88 (Figs. 22 and

23) is. adapted to drop by gravity as its

.. corresponding bammer is depressed under

25 the action of a digit key. To provide posi-
tive stops for the downward movement of
“these rods.88, and at the same time provide
auxiliary lateral guides and supports, 1
have shown a plate 89 (Figs. 24 and 25)
‘provided with a series of elongated notches

90 through which said rods 88 extend, the

plate 89 comprising a laterally bent portion

"of the arm 91 suitably secured, as shown, to

- the frame of the machine. It will be ap-
parent that when 4 certain digit. key is
struck, resulting in the depression of a cor-
responding pin in.a row on the disk d* one
_extremity of the lever L® will be depressed,
- raising the fork 85 and operating the lever
81 to release the pawl controlled thereby, to
permit of rotation.of the figure wheel 79
- under action of the spiral spring f7. De-.
* pression of the hammer operated by the par-
ticulat digit key struck, permits 'a corre-
sponding rod 88 to fall in its notch in the
. plate 89, bringing the arm 92 thereof into
- the path of the arm 87 of the pin 86, to stop
movement of the plate 770, ang consequently |
-of the wheel 79, at a point determinable by
50 the striking of the destred digit key. It will-
. be apparent that the relationship of these
~ parts may be,and is herein illustrated, so ad-
i)l;sted that movement. of the plate 770 will
stopped at-that point where the figure

55 wheel 79 (which is provided with the ten

- - digital characters) will indicate a value cor-

responding to that of the key depressed and
the pin in the disk @' which has been de-

" pressed. I prefer to provide the casing of

60 my machine with a glass plate 93 (Fig. 2)

© . -go that these figure wheels 79 may be.con-

" stantly in view and the work verified as it

Naturally, these preliminary
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' nisms. The other end of the rod 104 is pro--

'Erogresses 1
gure wheels must be returned to zero after
65 the number, has been sent forward to the

L1, pivoted at 108 and reciprocated by -

P S
registering mechanism. To accomplish this, - -
I have shown a peripherally grooved disk &° -
fixed upon the lower end of -a sleeve 94 slid-
able upon the shaft S5 = Through apertures
in this disk, and corresponding apertures in
the digk d*, are vertically disposed the rods
95 provided with heads 96 to limit their up-
ward movement..” Attached to the upper
ends of these rods are strings or cords— -
preferably of gut—the other extremity of 45
each of which is attached to the end of a
plate 770, passing through suitable aper- -
tures in the disk d” and the flange 97. The
rods 95 are normally in their lower positions, -
as indicated in Fig. 2, the plates 770 being gq
in their normal or retracted positions. It -
will be apparent that longitudinal move- .
ment of any one of these plates 770 will op-

‘erate. through the corresponding cord to

raise a corresponding rod 95 through a dis-
tance equal to the distance of movement of
said plate.- Operating within the peripheral
groove 98 of the disk ¢* is the fork 99 at the
extremity of the lever L* pivoted at 100 and
operated by means of the short arm A, .\
connecting rod or plate 101 -is pivoted to

85

90

'said arm and provided with a pin 102 pro-
‘jecting into a double slot 103 in the arm A*

of the bell-crank lever directly operated by - -
the register bar 58. This pin 102 is nor- gs
mally within the upper portion of the double” -
slot 108, where it is engaged upon move-
ment of said arin A2 torock the arm A and -
depress the lever L°. When a number is -
transferred to the calculating or registering 100

‘mechanism by the depression of the bar 58,

the lever L° will be operated to depress such - -
of the rods 95 as have been raised and draw
said plates 770—or such thereof as have .
been moved upon release by the action of 105 -
their operating. springs—to normal posi- -
tions, thereby returning the figure wheels 79-
to zero.. Simultaneous with the above-de-
scribed’ operation, should be the release of
the depressed pins in the disk 4*, which have
served their purpose in providing for the’
forwarding -of the proper number to -the
registering . mechanisms. - This -is provided
for by the U-shaped lever L°, normally ele-
vated by a spring 7'°, depending from the
casing Fig. 2, and pivoted for vertical re-
ciprocation, - the semi-circular portion of
which registers with-the series of pins P*° . .
in substantially one-half the rows on the
disk d'. ‘This U-shaped lever is provided
with a short projecting arm A, pivoted to
which is the connecting rod 104, of the pe-'
culiar configuration shown to provide “for
the ' application - of power -at the proper
points and to avoid intermediate mecha-

110
115
120

125

vided with a pin 105, normallﬁswithu; a
notch 106 (Fig. 1) in the vertically recipro-
cating shoe 107 at the extremity of -the lever
130.
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A

means of the lever 1.2 operated by the cam
C® on the shaft S%.° Engagement between
said cam and lever is so timed by the con-
figuration of the former and its adjustment

upon the shaft as to depress the lever 11

and therewith the rod 104 immediately after

" the plates ‘18 have been returned to their

10

normal or retracted positions in the man-
ner hereinbefore .described. . The pins P*°
which have been released by the depression
of pins P* to P? in the same rows will there-

- fore be simultaneously and positively de:

15
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“ values in multiples of ten from the initial
wheel. :
mechanism including ten bars 62, ten plates |

pressed by meéans of said lever L°, releas-
ing and returning to normally raised and
‘inoperative positions, as will be remembered,
any pin P* to P? which have been depressed.

The machine illustrated in the drawings
is provided with a series of eleven figure
‘wheels 35, each -with the usual; equi-distantly
disposed, ' peripheral characters indicating
the digits from 1 to 0, the first wheel of the

~ series, to the right, representing units, the |
. .next.tens, the next hundreds, the next thou-

sands, and so -on; or the first cents, the next

dimes, the next dollars, and so on; or the

series may- signify any abstract or corncrete

I have hereinbefore = described
18, and ten rock-arms A?, whereby each of
ten of these wheels is rotated through an
arc which will bring the desired digit or

numeral thereon into alinement with others

" at a convenient point in ‘the line of vision

35

of the operator. I have furthermore de-
scribed how successive depressions of a pre-
determined arrangement or combination of

- -digit keys will set up a number which is

40
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transmitted ., to the figure wheels by depres-

sion of the register bar. The eleventh figure
wheel 35, the lowermost in Fig. 4, has no
corresponding plate 18 ‘and' bar % and is’
_provided to increase the capacity of the ma-

chine by registering tens carried thereto
from the tenth wheel. To avoid special
parts, this’ eleventh wheel, like-the other
wheels, has its corresponding rock-arm A?
and sector 29, spring connection f*, sector
A7 and detent 39, which latter may be fixed
in the position shown in Fig. 1, no means
(such as bar b2, etc.) being provided to move
this particular detent. " The presence of
these parts is essentjal to the carrying of
tens to.the eleventh re wheel, as will
later appear.- It remains to be described
how these wheels “carry,” from one to the

- other, in performing processes of addition.

30

It is obviously ‘necessary that one complete
revolution of the “wunits” wheel, from 0 to
0, shall effect movement of the “ tens ” wheel
through one step, or one-tenth of a revolu-

" tion, to-add “1” to the nuineral already ap-

pearing thereon. Similarly, each complete

revolution of the “ tens” wheel should carry -

1,018,510

“17 to the “hundreds” wheel, and so on

through the series. . .
There are many well-known ways of

effecting movemert of one step of a wheel.

by the complete revolution of a wheel con-
tiguous thereto, but for many reasons I pre-
fer the one herein shown. and described: I
have shown a series of levers L%, fulerumed
at 109 (Fig. 1) upon a-shaft suitably car-
ried by the frame of the machine, one end
of each thereof being provided with a de-
tent 110 normally spring-pressed to a posi-
tion to engage a pin 111 upon a contiguous
sector 29. . The other extremity of this lever
is provided with a shoe 112 adapted to be

.impinged by a pin 113 upon the face of the
figure wheel contiguous to said lever upon

70

75

80

the opposite side thereof. It will be appar---

‘ent that. as each figure wheel is revolved

(counter - clockwise 1n direction—referring - -

to Fig. 1) a point is reached where the pin
113 will contact with and depress the shoe
112, operating through said lever I.* to
withdraw the detent 110 from engagement

"with ‘the pin 111 to permit of movement of -

said sector 29 through one additional step,
limited by the permanent stop-bar 114, suit-

ably mounted upon the base-board of the

85

machine, against which all of said.spiral--

sector arms A7 are adapted to impinge. To
provide the force for moving the sectors 29
this additional step or distance—required

95

at different times for each sector, and the -

rod 32, acting’ simultaneously against all

thereof, not being 'available for this pur-:

pose—] have shown (in dotted lines Fig. 1)
a series of individual levers L, pivoted

upon’ a shaft S'* and each under constant .

100

pressure of a spring f* in tension between ~.°

thé-arm A" of each of said levers and a rod
115 supported between a pair of arms Al®
on the branches 31 of the levers L. Each
of .said levers L* impinges against a pin
116 on a corresponding sector arm A2
Under this constant but yielding pressure

each sector:29 will-move the additional step.

when the detent 110 is withdrawn in the

106

110

manner. described. As said figure wheels,

are.not affected when said sectors are moved
in the reverse direction, the latter-are re-set

for the next operation without regard to

this additional step or distance through

which .one or more of them may have been

115 .

moved in carrying. From the previous de- -

scription, it will be understood that the rock-
arm A? and its sector 29, of the eleventh
figuré - wheel 35, have no .Imovement to

120

the left from the position in which similar

parts are shown in ‘Fig. 1, but can move

-only through the additional- step, limited
"by the permanent stop 114, to register tens
“carried to said wheel.

the tenth wheel 35 moves from nine to zero,
the pin 113 thereof actuates its correspond-

For example, when:

125
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ing lever L* to withdraw detent 110 from
the path.of pin 111 on the sector 29 of the
eleventh wheel 85, permitting the lever L*
corresponding to- said wheel to move rack

29 the additional step limited by stop 114,

thus advaricing said eleventh wheel one step
to carry ten thereto from the tenth wheel.

" To return the levers Li* to their normal
- positions, I have shown each thereof. pro-

10

vided with an arm A*® projecting upwardly

. from the extremity of each lever, adapted

_to be engaged b

one of a.corresponding

" series ¢f preferably elastic pins or spring
" bars 117, mounted upon the rock-shaft S°°

15.

carried by the pair of rock arms A?*. A
pitman or connecting-rod 118 is pivoted to
one thereof to reciprocate said arms, being

o provided with a roller at the extremi(t:?7

-20.

25

thereof against which operates the cam C7
upon the. shaft S2. .

a purpose which will be hereinafter ex-
plained. The cam C7 is properly adjusted

_upon the shaft S° to time reciprocation of

the rod 118 and effect return to normal
positions of the levers L** when the sectors

29 have been advanced under yielding force.

".'30
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‘A third row of four keys is shown, one of .

which, %7, bears. the symbol or character

“x7 and is what I will term the multiply- -

ing key. As carried out by -my machine,
the process of multiplication consists, of
course, in a series of repetitions of the

" process of addition, but not, however, in-

volving the necessity of successively setting
up and registering the multiplicand. It
will be remembered that when a certain

" number has been set up, one rotation of the

power shaft S® transfers and registers said
number upon the proper figure wheels. It

- will be furthermore remembered that re-

45"

lease of the depressed register bar, control-
ling the transferring and computing mecha-
nisms, under normal conditions automati-
cally returns the pins P! to P* which have

_ been' depressed in the disk " to their raised

50

positions, ready for the setting up of the
next succeeding number, which is in the
same. manner transferred to the figure
wheels to-indicate their sum. It will be
apparent that if the depressed pins in the

" disk d* are not released, nor.said disk ro-
- tated or advanced one step, and the shaft S*

. 55

60

is again, rotated, the number which has been.

reviously set up and transmitted will have
en multiplied by two.. Each rotation of
said shaft, under these conditions, will

. effect one of the series of additions, the

total number ‘of which'rotations represents

‘the multiplier. . _ N
It has been described how the shafts S®.

is normally stopped upon the completion of
one rotation.” To carry out a simple proc-
ess in multiplication, in which' the multi-

~
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I prefer to employ-
_ylelding means to return said levers L** for

.

plier consists in a single figure, of units only,
1t is only necessary to set up and-transfer
the multiplicand in the usual manner, pro-
viding, however, instead of one rotation,
for as many rotations of the shaft S%, con-
tinuously, as there are units in the multi-
plier. The proper product will appear upon
the figure wheels. en the multiplier con-
sists In a number containing two figures, or

- 18

65

70

‘both units and tens, my machine will carry -

out the process of multiplication with equal
facility. “The multiplicand is first set up-
. in the usual manner. and the shaft 8% ro-

tated as many times as there are units in

the figure in the multiplier in units posi-

tion. The disk d* is then automatically
advanced. one step- without releasing the
‘depressed pins, which effects the removal

75

80

of each of the figures of the multiplicand,

“which are représented by the depressed pins,

‘one space each to the left, which will re-

transfer and addition to the” number al-

86

- sult—if said shaft S® is rotated once—in the

ready appearing upon the figure wheels of -

the product of the original multiplicand and
ten. Obviously, if said shaft is continu-

90

ously rotated a predetermined number of

times, instead of once, the process of mul-

_tiplying one number by another’ containing

two figures may be rapidly and successfully
performed. It will be apparent, further-
more, that this process may be carried on
indefinitely, to the maximum capacity of
the series of wheels. These results are ob-
tained through the employment of the fol-
lowing : auxiliary mechanisms, best illus-

95

100

trated in Figs. 2 and 5, wherein I have - :

shown a vertical shaft S having secured
to its upper extremity a ‘laterally-project-
ing arm A®, disposed to be engaged, when
said shaft is rotated, by any one of the

series of pins (19 projecting downwardly .

rom the pivoted rods or bars 88, each of

105

which, as will be remembered, is adapted -

to fall a certain distance as its correspond-
ing hammer 46 is depressed. A sleeve 120

is slidable upon said shaft, and provided at.°

cach extremity with a clutch, 121 and 122,
adapted to engage, respectively,—according
to whether said sleeve is in its lowered or
raised position-—a similar clutch member
128 -fixed upon  the base-board of the ma-

110

115

chine, or a clutch 124 upon  said shaft. _

Sleeve 120 carries a gear g*°, adapted to

| be rotated through a suitable chain of gears
g*t and g*? (Fi%. 5) by the ratchet wheel
a

125, Gear ¢g** has wide teeth to prevent

120 .

disengagement of the teeth of gear ¢'° when a

sleeve 120 is shifted vertically, as hereafter.
explained. - This ratchet wheel 125 is ro-

tated, when said shaft is free to rotate, by

a bar % actuated in -one direction by a.

spring 5%, Fig. 1, and provided with'a

126

suitable tooth-engaging 'pawl, 126, said bar - o
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being capable of a 1iiﬁited "Ireéiprbcati\ng
motion, corresponding to the. distance be-

. tween the teeth on said ratchet, and pro-

vided at its other extremity with a roller
127 against which operates a cam C® on the
shaft S5. Rotation of said shaft S® thug
moves said bar 5® to its operative position

" with spring 8*° under tension and with

10

15

- said sleeve 120, to raise and lower said

20

the  pawl in engagement with a tooth on
the ratchet 125, to be returned, when the
parts are released by disengagement of the
clutch members 121 and 123, by spring 5%
to rotate said ratchet wheel through one
step. A lever L (Fig. 2) is pivoted at
128 and is adapted through its forked ex-
tremity 129, operating in the groove 130 in

sleeve into and out of engagement with the
clutch 124 upon said shaft. - When in its
lower - position, engagement between the

. clutches 121 on the sleeve and 123 on the

30
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‘movement of said

base-board of the machine, holds said sleeve
against rotation.: ‘
The lever 1.5 is o

multiplying key, by means of the bar 3°
ivoted to the rod 47 which is depressed
y operation of each and any digit key.
This bar ° is-provided -with a notch 131,
normally free of but-adapted to engage the
pin 132 at the extremity of the lever L%
The multiplying key %7 effects this en-
gagement, this key stem being provided

with a tapered or beveled shoulder 133.

operating  against the stud 134 at the ex-
tremity of the bar 5, effecting when said
key ‘is depressed, not only longitudinal dis-

lacement of said bar 5t but forcing the

ar 5° infoa pesition where engagement
is effected betweenthe -pin 132 and the
notch 131. Therefore, when a digit key is

"depressed simultaneously with the depres-

sion of the multiplying key, the lever L'*
will be operated to raise the sleeve 120, free-

ing the.same of the lower clutch 123 and:

engaging the upper: clutch members 122 and
124gato ,eﬂ'ect*r(gla)iion.l':‘)f_the shaft S0, Tt
has been heretofore explained that the de-
pression of a digit key, and the resulting
depression of a corresponding hammer 46,
g:rmits a corresponding pivoted bar 88 ‘to

Irop and therewith the pin 119, projecting
from its lower face or edge. 'When one of
‘said pivoted bars 88 is in its lowered posi-

_tion,.its pin 119 is in the path of the arm -
A2 upon- the shaft S'% and stops move- "

ment theréof and, consequently, rotation of

‘said shaft, the distance of rotation, or the

number. of successive steps thereof, depend-

%)ng upon .the position of the depressed
ar 88. . ’ o -

" I have shown the spring-pressed bar *
provided with a pin 135, adapted; upon

ar toward the shaft S8,

to engage the extremity of the lever 1'* and

, rated by the simul-
_tanebus depression. of a digit key and the

1,018,510

raise the: pivoted arm 54, which, as herein-

before described, normally engages the stop

53 upon the shaft S® to limit movement
thereof to-one rotation. It will be apparent,
therefore, that upon reciprocation of the

“bar 5® the arm 54 will be successively raised

clear of the path of the revolving stop 53
to permit of as many rotations of the shaft
S8 as the number of times said bar is recip-
Tocated. It will be remembered that this
bar 6* is free to move under the force of the
spring % only as said ratchet wheel 125 is
free to rotate, which, in turn, depends upon
the freedom of saidsleeve 120 and shaft
S5 to- rotate. Consequently, when said
sleeve~120 is raised, in the manner I have

7¢

75

80

described, by the simultaneous depression of

a digit key and the multiplying key, a two-
fold function is accomplished. First, said

“shaft and. sleeve are released, whereby the

bar 4 is free to move longitudinally under
the pressure of the spring to raise the stop-
arm 54 which would otherwise check rota-
tion of the shaft S® after one rotation, said
bar 6 being returned to its normal position
and engaging the next succeeding tooth in

- the ratchet wheel 125 by means of the cam

C® on the shaft S° as-described. Rotation
of the shaft S'°. will thus be effected
through the chain ofigears in a step-by-step
movement. Sécondly, the depression of the

85
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digit key—which should correspond in value,

which is to be employed—releasing its cor-
responding bar 88 and the pin 119 thereon,
provides a stop in the path of the laterally-
projecting arm A?* to positively check
movement of the same after a certain num-
ber of steps—one for each reciprocation of
the bar 5° and corresponding in number to
the digital value or position of the particu-

obviously,; to. the figure in the multiplier

00

et

105

lar digit key depressed. When so stopped, .
obviously, movemeént of the bar 5% by its. .

spring 6% in a direction to raise said stop-
arm 54 will be prevented, and said arm re-
mainé in its lowered pdsition to check rota-
tion of the shaft S%. It will be apparent,

-therefore, that I have provided, when the

multiplying key is depressed simultaneously
with the depression of a digit key, for as
many rotaticns of the shaft S? as the nu-
merical value of the digit key employed.
Release of the multiplication key will, effect

“lowering of sleeve 120 and consequent dis-

engagement of clutch, members 124 and 122,
freeing shaft S*°° and permitting spring a*°,
fixed at one end by a screw. (Figs. 2 and 5)

to a part of the machine frame and at its

“other end bearing against arm A, to re-

turn said arm (at the same time rotating
shaft S*° in a reverse direction) to its nor-
mal position against a stop-pin ¢** (Fig. 2)
depending from said part of the frame-

- work. . In effecting a series of repeated ad-

ditions, ‘however, I must prevent what I

110
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have termed “ erasure ” of the number origi-

. nally set up, or, in other words, prevent re-
~ lease of the pins P* to P? depressed in the
" disk d%; -automatically accomplished under

" ment of the bar b, previously referred to,.
-effected by operation of the beveled shoul-

i0

15

normal conditions. This erasure is prevent-
ed by means of the longitudinal displace-

der 183 against the stud 134 at the extrem-
ity of said bar 4™ upon. depression of the
multiplying key. The other extremity of
the bar d1.is pivotally connected to the

"lower end of the connecting rod 104 con-

trolling, through the pin 105 and the notch
106, the depression of the U-shaped lever
L. This longitudinal displacement of the
bar bt withdraws the pin 105 from the
notch 106 in the shoe 107 at the extremity of
the lever L', and prevents automatic de-
pression of said lever L° and, consequently,

_ depression of the pins P** to release the pins

25

 key, the bar 52 wi

35

40

. 4b
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L
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Pt to P* which may have been depressed..
In prevefiting return of the depressed pins
Pt to P?, I desire, at the same time, to pre-
vent erasure of the figures appearing upon

.the verifying figure wheels 79. This is ac-

complished by means of the bar b2, pivoted
between the plate ‘or rod 101 and the rock
arm A? secured to and rocked by. the arm
A?2 pivoted to and operated by the stud 134.
Thus, upon, depressicn of the multiplying
?‘1 be depressed carrying

therewith the pivoted end of the plate or-
rod 101 and bringing the pin 102 thereon
into the lower portion of the double slot
103 ‘whefe it is not affected by depression of
the register bar and the figure wheels 79,
therefore, not returned to zero. « - :
It will be remembered -that when one of
the pins P* to P? is depressed by operation

‘of a digit key, it is temporarily checked in

its depressed position. In solving a prob-
lem in multiplication, involving the simul-

‘taneous depression of the multiplying. key

and a digit key of the ‘proper numerical
value to provide for the desired number of
rotations of the shaft S8 it will be seen that
the depression of one of the pins P* to P°, a
necessary consequence, in this operation ef-
fects no useful purpose. I do-not attempt
to prevent depression -of the¢ pin, Bu@- T'do
provide a lever L, fulerumed"at 136, one
end of which is operated upon by beveled-
shoulder 138 upon the multiplying key stem,
(see Figs. 29, 30 and 31) whereby, upon
depression of said multiplying key the other

end .of the lever L7 is moved horizon-

tally to-a point immediately above the re-
lease pin P*° ini that row of pins which is at
that time in operative relation to the ham-
ers 46. - This end of the lever L' is. pro-

" vided with a downwardly-projecting bev-

! ]

_eled ‘shoulder - 139 adapted to engage the

head of the raised pin P**—which, as will be
remembered, has been released by. the de-

-

| smaller from the larger.

pression of the digit key simultaneously with
depression of the multiplying key. - Xs the-
disk d* moves forward under operation of
the escapement mechanism, as the keys are

“released, engagement between the pin P

and the shoulder 139 effects the re-depres-
sion of the raised pin P, releasing, in the
manner heretofore explained, the pin in the

‘same row on the disk d* which has been__de-

pressed by the hammer. . ,

Problems in addition and multiplication,
as carried out.by my machine, require com-
paratively little mental effort beyond mas-
tering the details of key-board operation,
just described. Problems  in subtraction
and division, however, while facilitated to a

large extent by the employment of my ma-
_chine by one who has become skilled in the

operation -thereof, require more or less pre-
liminary or simultaneous mental codpera-
tion. . It is a well-known fact that the re-
mainder obtained by subtracting one num-
ber from another comprises identically the
same arrangements of figures as the sum ob-
tained by adding to the subtrahend the com-
plement of the minuend—with the exception

- of the fact that in such addition the digit

%17 js carried into or added to the figure
already occupying the space or column to
the left of the first figure in the complement
of the minuend.. If this figure—which is-

always the digit “1”if a cipher formerly

occupied. this space or column—is not taken
into -consideration, the result obtained by
the process of adding to a larger number the
complement of a smaller number is the same
as the result. obtained by subtracting the

advantage of by me in carrying out with my
machine -the process of subtraction. To

70

76

80

85

90

956

100

This fact is taken - 4

106

avoid the necessity of first mentally deter- -
mining the complement of the subtrahend, -

I have shown the faces of the nine digit keys,
and also the face .of the single-cipher key,
divided, and provided upen the larger
spaces. thereon with characters indicating
the real numerical value of each key, and on

"the smaller spaces with its complementary

value,—providing, however, that there will
be in each case “1 to carry ” from the right.
Therefore, it will be- necessary for the op-
erator to remember that in striking the last

figure of the numeral which represents the

subtrahend, considering the characters in the

-lower and smaller spaces on the digit keys,

to decrease by ‘17 {he value of the last key.

‘For instance, should the subtrahend be the
“nuinber 6817, if the characters on the lower

spaces - of the -digit keys were. followed
strictly, the real value of the number set up
and transferred will be 3182.. The comple-
ment of 6817, however, is 3183, in. conse-

110°

115

120

125

quence. of which, in striking the number

6817—using the keys according. to their
complementary values—the last figure in-
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said number, which in this case is “77, is
decreased in value one unit, and the numeral

“6” employed, which transfer§ the real
value “3,” the one desired. To perform an’

ordinary problem in subtraction, therefore,
considering for the time being that both the
minuend and the subtrahend contain the
same number of figures, I first set up the
minuend in the usual manner and transfer
the same to the figure wheels. I then pro-
ceed to set up the subtrahénd, employing the
digit keys according to the numerical value

represented by the lower row of identifying .

. numerals, the last one of which employed I

15

20

25

30

remember to decrease one unit in value. I
then have the complement of the subtrahend
set up, which I transfer to the figure wheels,
thereby adding the number thus transferred
to the minuend which is already represented
thereon. - ' Where the minuend and subtra-

hend contain the same number of figures,

the numeral “1” will, as explained, always
be -carried to and appear on the next suc-

ceeding wheel to the left. If I disre%ard‘
be

this “1,” the proper remainder wil

shown upon the wheels. Should the subtra-
hend consist of a less number of figures than
the minuend, or should it be desired to show
the exact remainder upon the figure wheels
without superfluous figures appearing, it
will be necessary to precede the setting up of

" the complement of the subtrahend with a

plurality of the numerals “9,” whereby the

- “1” which is carried to the left upon the

35

40

45.

50

55

60

adding of the two” numbers, is carried
through the series of - wheels, operating
through the carrying mechanism to change
all of said 9’s to 0’s, and carrying the “1”
far- enough to the left so as not to be con-
fused with the remainder which will ap-
pear. _In fact, to provide for this condition,
and particularly 'to prevent the printing of
superflucus figures by the printing mecha-
nism, I provide what I call the subtraction
key %%, (Fig. 5) the stem of which is. pro-
vided with a beveled shoulder 140, (see Fig.
32) adapted upon depression of said key to
impinge against one arm of the levér L°, the
other arm of which (Fig. 4) is provided
with a stop or shoe 141 which is by opera-
tion of said lever moved under the end of
the last one of the series of sectors 38, which
is the sector of the eleventh figure-wheel 35,
heretofore referred to, to prevent movement
of said wheel and hence the carrying of ten
thereto. 'Now, if I disregard the last or
eleventh wheel, movement of which I can
prevent by depressing the subtraction key
%'%, and instead of proceeding at once to set
up the complement of the subtrahend strike
the digit key representing the figure “ 9* as
many times as there would be unused wheels

. in the series (disregarding the eleventh),

65

and then follow with the complement of the
subtrahend, when this number has.been

' 1,018,510

transferred and added- to the minuend,
which:already appears on the figure wheels,
the result' will be that the “1% will be car-
ried through the wheels upon which “9” ap-
pears, changing the 9°s to 0%s, the “1” which
would under ordinary conditions be carried
to the eleventh wheel being prevented from
appearing by the depression of the:subtrac-
tion key which prevents rotation of said
wheel. The figure wheels will therefore in-
dicate the exact remainder resulting from
the subtraction of the two numbers, and this.
exact remainder will be printed in the man-
ner hereinafter described without superfluous
figures. To illustrate, let it be supposed
that it is desired to subtract the number
68471 from the number 2248728. The latter
number is set up and transferred to the
figure wheels.  Remembering that there are
ten figure wheels to take into consideration,

-with five figures in the number to be sub-

tracted, I strike the digit key representing
“97” five times, immediately following with
the figured 6, 8, 4, 7 and 0, employing the
lower row of identifying numerals on the
digit keys and remembering to decrease the
valud .of the last numeral one unit. What
is actually done by the machine, therefore,
issindicated in the following:

00002243728
. 09999931529

v 00002175257

. As has been explained, the carrying of 1
to the eleventh wheel has been prevented by
the depression. of subtraction key %2°, and
the number now shown by the figure wheel
and printed is the correct remainder result-
ing from the subtraction of 68471 from
2243728. From the preceding explanation it
will be understood that if said eleventh fig-

ure wheel weré omitted from the machine;

the function of the subtraction key %'® and

the lever I1** actuated thereby would be -

eliminated, and said parts ¢ould be omitted.

I have explained how the process of mul-
tiplication, as carried out by my machine,
amounts to a series of repeated additions.

Similarly; the process of division consists in °

70 -

75

80

85

90

95

100

105

115

a series of repeated subtractions, which, .

while somewhat more complicated than the
other processes my machine is capable of

performing, may nevertheless be effected .

with exceeding rapidity and accuracy by
one reasonably skilled "in the operation

-thereof. The operator may choose between
two ways of carrying out a process of divi-

sion. The mathematician of sufficient skill
to quickly and accurately determine -the
number of times a divisor will be contained

120 .

125

in each partial dividend, may make use of .

the multiplyin

In carrying out a process of division by

key, as hereinafter ex- -
‘plained, and effect a great saving in time.

130
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" auxiliary employment of the multiply'iﬁg

5

10

15

key, somewhat greater mental activity is
necessary, the operator being required to

‘keep constantly in mind, or in view for

ready reference, the number of figures in the
divisor and the relative value thereof as com-

-pared with each partial dividend. The

process may possibly be best explained by
llustrating a problem in division as it
would be performed by my machine. Let

it be supposed that it is desired to divide |

the number 1728687 by 492. The former

number is first set up and transferred to the -

figure wheels in the usual manner, and will
appear on the seven wheels to the right of
the series. - I then set up on the rows of pins

. p* p?, ete., the divisor, following, as in the

20

25

30

35

40
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process. of subtraction, the lower row of
identifying numerals on the digit keys, re-
membering to decrease the value of the last

figure by one unit, and, as before, precéding

this complement of the divisor by at least
one 9, two 9's being set up in the example
given below. The number actually set up,
therefore, (not considering the 9’s) will be
508, consisting of three figures as against
seven figures in my dividend. I note that
my first partial dividend is 1728, and 'strike
the single-cipher or release key %° three
times, which advances disk d? and thereby
transfers the number 508 three spaces to the
left, or into proper position to be added to

the partial dividend. "I now have shown’ .

upon the figure wheels the following: -
00001728687 -
and set up on the rows of pins p* p? ete., for

. addition thereto the following:

99508000 -

I have.nqted that my divisor 492 is con-
tained in my first partial dividend 3 fimes.

I therefore simultaneously depress the mul- {

tiplying key %" and the digit key %3, where-
upon the maichine upon depression of the

* register bar 58 carries out the following op-
_ eration, contiriuously, in the manner lerein-

50

55,

60

65

‘before described :

00001728687
99508
99508
99508

00300252687

My remainder, 252, thus appearing upon
the figure wheels, being less than my divi-
sor, 492, T strike the reverse spacing key %5,
hereinafter described, transferring the fig-
ures 508, still set up, one space each to the
right. Or in the absence of such reverse
spacing key %%, said figures 508 may be
brought to the position indicated by the use
of the cipher-keys %', &**, etc. T note that
my divisor 492 is contained in my second

‘[ ' ment of the bar 541,

simultaneously de]fress the multiplying key
%" and the digit key %° the following opeér-
ation resulting: S .
-00300252687 -
‘ 99508
- 99508
99508
) : 99508
2 . .99508

00350006687
I now similarly transfer the number 508
one space to the right, noting that my
divisor is contained in my third partial
dividend ‘1 timie.
addition i then performed, as follows:

- 00350006687
© 99508

00351001767

The simple process of.

‘partial dividend, 2526, 5 times. I therefore -

70

(]

80

"85

I again transfer or shift the complement -

of the divisor one space to the right, noting
that my divisor is contained in my last par-

920

tial dividend ‘3 times. Similarly, then, this -

last process may be performed by the ma- .

chine: - 3 : :
00351001767
99508 -
99508
99508 -

00351300201

from which I note that 492 is contained in
1728687, 3513 times with a remainder of 291.

- While a problem in division may ‘be ac-
“curately and expeditiously solved through-

.96
- 100

105

the employment. of the mu‘lt-ipldying key, in -
?

the manner I have just described, I prefer to

equip my machine with a key %', which

I term the division key, the function of
which'is merely to prevent erasure of the
divisor when set up by the depression of
the proper pins P! t6 P? in the disk 4.

-| This may be accomplished by providing the-
stem of the division key with a tapered or

beveled shoulder similar to the beveled

shoulder 183 upon the multiplying key %7,

and' similarly adapted to engage the stud
134 to withdraw the pin 105.from the notch
106 by means of the longitudinal displace-
To carry out the proc-

110

115

1207

ess ‘'of division through the employment of .
the division key &%, I first set up the divi- -
dend and-transfer the same to the figure

up my divisor, employing the identifying
characters on the digit keys representing the

_complementary values of said keys, remem-
‘bering to decrease the value of the last key

struck by one unit, and, as before, preceding
the complement of the divisor with one or

“wheels in the manner described. ‘I then set

125
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more 9’s. Through the employment of the
‘single-cipher or release ke_y'.%“,’ I now bring
the complement of the divisor into proper
position under my first partial dividend. It
will be apparent, remembering that depres-.
sion of the key 4'® prevents erasure of the
number set up, that each rotation of the shaft
S will effect the subtraction of my -divisor
from said first partial dividend. I therefore
10 depress the division key #'® and then succes-
~ sively - depress the register bar 58, which
- repeatedly releases the shaft S® for a com-
plete rotation, each rotation effecting the

" subtraction referred to. The result of each
15 subtraction js indicated immediately there-
after upon the figure ‘wheels, and I am
enabled to note thereon when my first partial
dividend is exhausted or is less than my
divisor. When I note that it is less than

20 my divisor, I strike or depress the reverse-
spacing key %%, (or to the same end, may
“use the cipher-keys, as heretofore explained),
which, in a manner hereafter described,
effects, the rotation of the disk d* through

25 one step in a reverse direction.. This opera-
- tion, or one or more répetitions thereof, will
bring the complement of my divisor, still
.set up on the disk @', under my second pai-
tial dividend, whereupon I again hold down

* 30 or depress the divison key while successively
striking the register bar until, similarly, my
second partial dividend is exhausted or an
. amount remains which is less than my divi-
sor. These operations are repeated until T
have a remainder from my last partial divi-
dend, when the figure wheels will show, in a
manner precisely similar to the previously -
da;cribe(f process of division, my quotient
‘and final remainder. S '
The back-spacing ‘or reverse-spacing key
%*®,to which I have referred, is provided with
a stem 142 (Fig. 5) upon which is mounted

- the tapered or beveled shoulder 143, adapted
. to engage, when said key is depressed, the
arm ‘A controlling the movement of the
.pivoted lever L. To the extremity of this
-~ lever L is pivoted the spring-pressed pawl
- 144, adapted to engage, when said lever is op-
erated, a tooth ¢* on the disk-d* and rotate
.80 said disk one step in a reverse direction. This
- spring-pressed pawl 144 is normally free of
the path of said teeth, so as not to interfere
-with the normal operation of the escapement-
mechanism, being preferably held in a rel-
atively operative position by means of the
in-~145, whereby, upon depression: of the
ey k' a tooth #* is engaged by said pawl
and ‘back-spacing of the disk 4* through one
< step "effected. I also provide a key k®,
60 which T term the “unison”. key, the func-:
~tion of which is to provide independent

- means for returning all of the figure wheels
to' zero.  This key is shown with a stem
146 (Fig. 1) provided with a pivoted stop
65147, spring-pressed to its normal position,

85

40

1,018,510

-sald - unison key

‘series of

.determined. .

and 'oj)_efating, upoh depression of said key,

to impingeé against the arm of the bell-crank

carried between a ‘pair of rock arms of
which the arm of said lever is one. This

Jever L** to move the shaft S, suitably .

70

shaft or rod $'7is adapted to simultaneously -

contact with the pins 41 upon the sliding
bars 5* to withdraw all of said bars to their
maximum distance of movement from the
sectors-38. o B _ e

Journaled in suitable bearings mounted on

the base-board ‘of the machine, is the rock-
rated:by the crank or rock arm
to and adapted to be depressed -
by downward inovement of the unison key :
stem 146. A similar arm A%, fixed to the:

shaft S5, o
A2 pivo

other extremity of said shaft, is provided

with a forked- extremity slidable within the
‘annular groove 148 in the sleeve 149, see

Figs. 4 and 14, feathered upon thé cam-shaft
3% to rotate therewith yet have a limited
longitudinal sliding movement thereon.
Upon . this sleeve is mounted the cam C*,

7

86

which, as will be remembered, reciprocates

the rod or pitman 36 to raise and lower theé
entire series of figure wheels and pinions.
This sleeve also carries & similar cam C¥,

90

oppositely disposed, and operating, when

is depressed to slide said
sleeve to a position where the cam C* in-
stead of the cam C* will impinge the roller
at the extremity of said pitman 36, to in-
versely operate the reciprocation of said
re wheels 35 and pinions 34, re-
taining said series in its lowered and opera-
tive position during primary movement of
the sectors 29 and raising said series during
return movement of said sectors. It will

o5

-100

thus be apparent that depression of the uni-

son key will first withdraw the series of de-

tents 39 to release all of the svctors 38 and

105

permit of their maximum distance of re-

ciprocation. At the same time _he sleeve 149

is shifted to reverse the raising and lowering

of the figure wheels, whereupon the register

bar being struck, the figure wheels will be

-rotated In a reverse direction during pri-

mary movement of the sectors 29. The pin
113 upon the face .of each of said figure
wheels is located to engage the shoulder or
stop provided by the shoe 112 upon said
lever L** at that point in the rotation of each
wheel where the “0” thereon is at the pre-
int in- the line or plane of
vision. Said sectors:29. bein,
der yielding pressure, each of the wheels 35,
irrespective of its relative position of rota-
tion, will be rotated in a reverse direction
until the zero is reached, the entire series of
figure wheelsbeinﬁ raised to disengage the
pinions 34 from the
during return of the sectors to their. nor-

advanced un-

110

116

120

125

teeth of the sectors 29

mally retracted t?ositions. This operation of -

re_turninﬁ1 the figure-wheels to unison will
actuate the printing mechanism, explained
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hereafter, to print the amount or total ac-
cumulated upon the figure-wheels.

I bave shown the lever L%, after having
been operated to “carry 1,” returned to nor-
mal position by yielding pressure springs
117, on account ofy the fact that just as it 1s
desired to return all of the figure wheels to
zero one of said wheels may just have ef-
fected the “ carrying of 1”7 to the next suc-

' ceeding wheel to the left, and the pin 113
thereon just have released its correspond-
ing shoe 112. Now, should it happen that
‘this wheel should begin to rotate in a re-

" verse direction, under operation of the unison
key, before operation of the rock shaft S
to return the levers L2 to normal positions,
operation of said shaft S** might commence
while -said pin 118 was in position to pre-
vent upward movement of said shoe 112.
The employment of yielding pressure, how-
ever, to return said levers L'}, will obviate
ill-effects which might arise from such a
condition. ~ - - . - ‘
A stop 151, (Fig. 1) suitably mounted
upon the frame of the machine, is adapted
to engage the bent extremity of the lever L**
controlling the pivoted stop 147 on the uni-
son-key stem, and release the lever L** just
prior to complete depression of said key,
whereupon said lever L* is immediately re--
turned under spring pressure to its normal
position, the pawl 42 retaining each detent-
bar &* in its retracted position, to be subse--
quently returned in a manner which hasbeen
described. E

Should an error or mistake be made in set-
ting up a number, as the preliminary figure
wheels 79 will indicate, it will be necessary,
of course, to provide for erasure of the num-
ber or release of the depressed pins P to P?
in the disk d* independent of the automatic

-erasing means. For this ﬁurpose I provide
-a key &%, the stem of which is provided with
a tapered or beveled shoulder, similar in-lo-
cation and function to the tapered shoulder
133 on the stem of the key %", impinging
against a stud, similar to the stud 134, carried
by a rock-arm, similar to the rock-arm A?®:.

Bar 5* is connected to said stud and adapted

~ 50_to be moved longitudinally by depression of

‘said key %*®. The other extremity of this
bar 5 is pivoted to an arm of the bell-

 crank lever 1.%%, the other arm of which is

55

~provided with a pin 166 adapted to impinge
“against the lever L', when said bar 6 is

. - moved longitudinally, and depress the shoe

60

65

107 at the extremity of said lever, operating,
in the manner hereinbefore described, to de-
press all pins P° which may have been raised
and release the pins P* to P® in correspond-
ing rows. : '
The printing and listing mechanism shown
comprises a platen or paper roller 152, pro-
vided with any form of automatic line-.
spacing mechanism, which, as it forms no

' part of the present 'inv‘ention,' is not illus- -

trated in the drawings. The paper is pref-

10

erably fed under this roller from the usual’ '

roll of paper ribbon. A series of sectors 153,
one for each figure wheel, is provided, éach
with ten raised types thereon indicating the

digits from “1” to “0” and adapted to be.

impressed against the platen. Each of these
sectors 153 is mounted, as shown, upon.a
bent arm A28, pivoted on the shaft S™, and

‘rocked by means of a lever L** the extremity

of which is pivoted to the connecting Tod
155 pivoted to the supporting arm A? of a
corresponding sector 29. Each type sector
153 is pivoted at ¢? to its arm A* and has

70

75

80

a shoulder -¢?®* which normally bears by’

gravity against said arm, leaving the sector
free to swing upward on its pivot ¢*' 1n
making a printing stroke. It will thus be

apparent: that movement of any one of said.

85

sectors 29 will effect a corresponding move- -

ment of a type-sector 153 and bring a par-

| ticular type character thereon opposite the

proper point for an impression thereof on
the platen. N .

A ‘series of spring-pressed hammers 156 is
located each in operative proximity to the
extremity of one of the type sectors 153, and
a ratchet wheel 157 is rotatably mounted
upon an elongated sleeve 158 slidable upon
the shaft S but keyed against rotation in-

90

95

dependently thereof. The teeth #* upon said

-ratchiet are adapted upon rotation thereof to
engage the operating lever L** {(with which .

each of said hammers is provided) of a par--

100

‘ticular hammer, depending upon the posi-

tion of said sleeve and ratchet upon the

shaft, forcing said hammer against the ac-
tion of its spring until the apex of the par-
ticular tooth in action is reached, at which
point said hammer will be suddenly released

105

to strike the proper type sector and press the ~

desired type thereon against the platen.
Each of the hammer levers L** is provided
with a wing 159, (Fig.

left over the next agj
upon one side thereof, whereby, upon opera-
tion  of any one of the intermediate ham-
mers, all of the remaining hammers to the

right thereof will be similarly operated,

while those to the left thereof are not af-

-fected.

1) projecting to the
acent hammer lever

110

115

. To determine the longitudinal bosition of ~

the operating ratchet. ‘wheel 157 upon the .
shaft S?°, I-haye shown (Fig: 4) a rod 160 ;|

projecting’ from a short arm- 161 on said
sleeve 158, located and adjusted to pass
freely under the ends of the type sectors 133
whith have not been moved by the sectors 29
until stopped by contact with any one of said
sectors 153 which has been moved or de-
pressed. = The ratchet wheel 157 is so located
and adjusted on said sleeve as to be in opera-
tive relation to the particular hammer lever
L2+ corresponding to the first type sector 153

120

126

139
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-to the left- which has been depressed, opera-

tion of which hammer, as will be remem-
bered, effects the simultaneous operation of
all the other hammers to the right thereof.

I have shown a lever L*, (Figs. 1 and 2)
pivoted at 167 and provided at its extremity
with a pin adapted to slide in a guide-groove
162 suitably disposed in a sleeve 163 (not
shown in Fig. 14) secured to the shaft S°.

This groove 162-is of a configuration to os- -

cillate said lever L**-and properly time each

~oscillation.  The other extremity of this le-
-ver L* is connected to the sleeve

158 by
means of the tension spring #°, whereby, just
prior to the printing operation, a pull is ex-

. erted upon said sleeve to move the same un-

- 20,

25,

30
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der yielding pressure to' the right until

stopped by contact between the end of the
rod 160 and the first to the left of the type

sectors depressed. The ratchet wheel 157

will then be in position to operate the first
type hammer, and therewith all other ham-
mers to the right thereof. To operdte this

ratchet wheel, T have shown a reciprocally

sliding bar 3% provided at one extremity
with a roller 164 (Fig. 4) and spring-pressed
against the cam C° upon the shaft 3%, the
other end thereof being provided with a
spring-pressed pawl 165 adapted to engage
corresponding teeth £1° to rotate a ratchet
wheel 168 through one step upon each ro-
tation of the cam shaft S®, the.cam C? being
configuration and so disposed to effect
this operation at the proper time. - .

Many modifications of the details of my
improved calculating machine will doubtless

readily suggest themselves to those skilled |

in the art to which it appertains, and I

therefore do'not desire to limit my invention ,

to the specific construction herein shown and
described. © :
Having thus described my invention, ‘I
claim as new and desire to secure by Letters
Patent: - L
1. In a calculating machine, the combina-
tion of a series of figure-wheels; independ-

ent mechanism for each wheel including

50

wheel-rotating . means and stop-engaging

means; a series of rows of normally inop-

erative stops which rows are adapted to be

- repeatedly positioned to the paths of move-

(=13
Gt

‘ment of sald stop-engaging means through

movement in one direction only, said stops
when operative being adapted fo arrest and

determine the extent of movement 6f the
stop-engaging means cedperating  there-

with ;' and - means for rendering operative

" any one stop in one or more of said rows.

60
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2. In a calculating machine, the combina-
tion of a series of figure-wheels; independ-

ent mechanism for each wheel including-

wheel-rétating means and stop-engaging

means; a movably supported series of rows |
" of normally inoperative . stops,

when operative being adapted to arrest and

1,018,510

said stops

determine the extent of movement of -the
stop-engaging means coGperating there-
with; means for rendering operifive any
one stop in one or more rows; and means
for advancing said rows of stops by move-
ment in one direction only to repeatedly
present each row in the same position rela-
tive to the paths of movement of said stop-
engaging means. :

3. In a calculatihg machine, the combina- 75

tion of a series of figure-wheels independ-
eént mechanism for each wheel including .

wheel-rotating means and stop-engaging "

means; a movably supported continuous se-
ries of rows of normally-inoperative stops,
said stops when operative being adapted to

arrest and: determine the extent of move-

ment of the stop-engaging means cobperat-
ing therewith; means for successively ren-
dering operative one stop in each of a prede-

‘termined number of rows; and means’ for

bringing said operative stops into the paths
of movement -of said sto ngaging means.

4. In a calculating machine, the combina-
tion of a series of igure-wheels; independ-
ent normally-checked ‘mechanism for each .
wheel including ‘wheel-rotating means and -
stop-engaging means; a series of rows of
normally-1noperative stops adapted to be re-
peatedl i

or.more. of said rows and for releasing the -

mechanisms to which said operative stops 100

are positioned.

5. In a calculating machine, the combina-

tion of a series of e-wheels; independ-

-ent normally-checked mechanism for each
wheel including wheel-rotating means and 10

stop-engaging means; a movably supported
series of rows of normally-inoperative stopss;.
meéans for rendering operative any one stop
in one-or more rows; means for repeatedly

positioning said rows to the paths of move- 11

ment of said stop-engaging means through
movement in one direction only, and means
for releasing:those of said mechanisms to
which operative stops are positioned:

6. In a calculating machine, the combina- 11t

tion of a series of fi re-wheels; independ-
ent .normally~checke§ll

wheel including wheel-rotating means and
stop-engaging mesns; of a’ movably sup-

successively - with relation to a predeter- .
mined number of rows to render operative

one stop in each of said rows; and means for -

.70

‘80

mechanism’ for each -

85

.90

positioned to the paths of move- 95 -
‘ment of said stop-engaging means through
movement in one direction only; and means ‘- -
for rendering operative any one stop in one

ported continuous series of rows of nor: 120
- mally-inoperative - stops; means operable

bringing said operative stops into the paths 125

of movement of said stop-engaging means
and for releasing said mechanisms.

7. In a calculating machine, the combina-
tion of a series of figure-wheels; a corre-

spording series of independent normally- 130
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checked mechanisms, each mechanism in-
cluding wheel-rotating means and stop-en-

~ gaging means; a movably-supported series

10

of rows of normally-inoperative stops;

-means for rendéring operative one stop in

a row in an initial position; means for
bringing said stop into the path of move-
‘ment of the stop-engaging means of any one
of said mechanisms through movement 1n
one direction only; and means for releasing
the mechanism to which the stop is thus po-

- sitioned.

16

. 8. In a calculating machine, the combina-
tion of a series of figure-wheels; a corre-
sponding series of independent normally-

. checked mechanisms, each mechanism in-

20

cluding wheel-rotating means and stop-en-
gaging means; a movably-supported con-
tinuous series of rows of normally-inopera-
tive stops; and means for successively ren-

. dering operative one stop in each of a pre-

25

determined number of rows and thereby au-.

tomatically bringing each stop so rendered
operative into the path of the rotating
means of a mechanism and releasing said
mechanism. '

9. In a calculating machine, the combina-

- tion of a series of gure-wheels; independ-

30

ent mechanism for each wheel including
wheel - rotating means and stop - engaging
means; a movably supported series of rows
of ' normally-inoperative stops, said stops

_ when operative being adapted to arrest and

35
40
, 45

50
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determine the extent of movement of the
stop-engaging means ' codperating there-

with; means for rendering operative any:

one stop in one or more rows; means for re-
peatedly positioning said rows to the paths
of movement of said stop-engaging means

"through movement in one direction only;
‘and means for automatically returning said

‘stops to.normal positions after each opera-
tion of said mechanisms. . ,

10. In -a caleulating machine, the combi-
nation of a series of figure-wheels; inde-
pendent normally-checked mechanism for
each wheel including wheel-rotating means
and stop-engaging means; a series of rows
of normally-inoperative stops adapted to be
repeatedly positioned to the paths of move-

‘ment- of said stop-engaging means through

movement in one direction only; means for

.rendering operative any one stop in one or

more rows and releasing the mechanism to
which said: operative stop is positioned ; and
means for returning said stops to normal
position after each operation of said mecha-
nisms. o

11. In a calculating machine, the com-
bination of a series of figure-wheels; in-
dependent normally-checked mechanism for
each wheel including wheel-rotating means

" and stop-engaging means; a movably-sup-

85

ported series’ of rows of normally-inopera-

tive stops; means for rendering operative

21

any one stop in one or more rows; means for

repeatedly positioning said rows to the paths
of movement of the stop-engaging means of

each of said mechanisms by movement in one .

~direction only and Treleasing-said mecha-
nisms; and means for returning said stops
to normal position after each operation of
said mechanisms. . S
12. In a calculating machine, the com-
. bination of a series of figure-wheels; a cor-
responding series of independent normally-
checked mechanisms each mechanism includ-
ing wheel-rotating means and stop-engag-
‘ing means; a movably supported series of
rows of normally-inoperative stops; means
for successively rendering operative any one

70

stop in each of a predetermined number of .

rows and- thereby automatically bringing
each stop so rendered operative into the path
of the stop-engaging means of a correspond-
ing mechanism and releasing said mecha-
nism; and means for automatically return-
ing all stops to normally-inoperative posi-
tions after each operation of said: mecha-

nisms, said rows of stops having movement

in one direction only. o
13. In a calculating machine, the com-
bination of a series of figure-wheels; inde-

pendent mechanism for each wheel includ-
ing wheel-rotating means and stop-engag- !

ing means; a ‘movably ‘supported series of
rows of normally inoperative -stops, said
rows of stops having movement-in one direc-
tion only; means for rendering operative
any one stop in one or more rows; means for
positioning said rows to the paths of move-
ment of said stop-engaging means; and
means for returning said stops to normally-
inoperative positions automatically upon
each operation of said mechanism and inde-
pendently thereof at will. TR

14. In a calculating machine, the com-
bination of a series of figure-wheels; inde-
pendent mechanism for each wheel includ:’
ing wheel-rotating means and stop-engaging’
means, a movably-supported series of rows
of normally-inoperative stops, sdid rows
having movement i one direction only, and
said stops when operative being adapted to
arrest and determine the extent of move-

el

160

106

110

115

ment of the stop-engaging means cooperat- -

ing therewith; means for rendering opera-

tive any one stop in a row in an initial posi- .- '

tion and advancing said row into position
relative to the path of movement of the

| stop-engaging means of a mechanism; and

130

means for automatically returning said stops - .'

to normally
operation of said mechanisms.

inoperative positions after each -

15. In a calculating’ machine, the co’m:-;ié!s'

bination of a series of figure-wheels; inde- .

pendent - normally-checked mechanism . for

each wheel including wheel-rotating means

and stop-engaging means; a movably-sup-

ported continous series of ‘rows-of mnor-

130




mally-inoperative . stops, means for “‘ren-

(dering operative any one stop in & row in

an initjal position and advancing said row

into position relative to the path of move-

ment of the stop-engaging means of a inecha-

nism ; means for rzﬁanasing said mechanisins;

and means for automatically returning said

stops to normally-inoperative positions after.
- each operation of said mechanisms,

10 16. In a calculating machine, the com-
bination of a series of, figure-wheels; a cor-
responding series of independent normally-

- checked mechanisms each mechanism includ-

" ... ing wheel-rotating means and sto -engaging

16 means; a movably-supported endless series
- of rows of normally-inoperative stops; means
for rendering operative any one stop in a
.TOoW 1n an initial position and advancing
said row one step into position relative to
the path of movement o the ‘stop-engaging
means of a mechanism ; means for releasing
said mechanisms; and means for returning:
said stops to normally-inoperative positions

- automatically upon each operation of said

melchanisms and independently thereof at
17. In a calculating machine, the com-
bination of a series of figure-wheels; means
for effecting and controlling rotation of said
wheels, said means for each wheel including

& reciprocating- member; means for recip-

" rocating said members; a movably-sup-

ported series of rows of normally-inopera--
tive stops; and means for successively ren-
dering operative one stop in each of a pre-
determined number of rows and automati-
cally bringing said operative stops into ‘the

‘paths of movement of receiprocating mem-
rs, said rows of stops having movement in

one direction only. ~ . T . .

.18, In a calculating machine, the com-

. 20

38

30

35

40

bination of a series of figure-wheels; means

. for effecting and controlling rotation of said
-~ - wheels; said means for each wheel including a.
© -45 normally-checked reciprocating member;- a
. movably supported series.of rows or normal-
- ly-inoperative stops, said rows of stops hav-
ing movement in one direction only; means
for successively rendering operative. any one
stop in ‘each of a predetermined number of
- rows and automatically
tive stops 'into the paths of movement of
recipmating. members; and means for re-:
" leasing said members. R
-85 19, Tn' a calculating ‘machine, the com-
_bination -of a series of figure-wheels; means
. for -eflecting and controlling rotation of
.~ said wheels, said means for each- wheel in-
- .cluding a .normally-checkied i
- 80 member; yielding means for moving sai
+ .- members in one direction; & movably-sup-
. - . ported series of rows of normally-inopera-
fiﬁe stops; and means for successively. ren-
. dering operative any one stop in each of a
- 95 predetermined number of rows; and. for

50
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bringing said opera- -

1 moverment

reciprocating -

automatically bringing said (%perative stops
into the paths of movement o reciprocating
members and releasing said members.
. 20. In a calculating machine, the combi-
nation of a series of figure-wheels; means
for effecting and controlling rotation of said
wheels, said means for each wheel including
a normally-checked reciprocating member;
Yielding means for moving said members in
one direction; a movably-supported con-
tinuous series of rows of normally-inopera-
tive stops; means for successively render-
ing operative any one stop in each of a pre-
determined number of rows, and for au-
tomatically  bringing said operative stops
into the paths of movement of reciprocating
‘members and releasing said members; and
.means for rendering said members - ingp-
erative. to movement under application of
the yielding forces. - C ’

21. In a calculating machine, the combi-
nation of a series of figure-wheels ; mecha-
nism for each wheel: including means in en-:
gagement with the wheel to rotate the same,
and a normally-checked reciprocating mem-
" ber; yielding means for . actuating said
wheel rotating means in one direction; a
movably-supported continuous series  of

for successively rendering operative any one
stop. in each of a predetermined number -of
-Tows, and for ‘automatically bringing said
ogerative stops into the paths of movement
of reciprocating members and releasing said
-members; means for disengaging ~ said
‘wheels and their rotating means prior to and
holding them. disengaged during movement
of the latter under
ing forces; and means for reversing the op-
eration of said disengaging means. - - '
22. In a calculatin ’
nation of a series ofg
for effecting and controlling rotation of
said wheels, said means for each wheel in-
cluding a normally-checked reciprocating
member ; means for simultaneously exerting
-yielding forces against all of said ‘members;
a movably-supported continuous series of
rows of normally-inoperative stops; meéans
for successively rendering operative any
one stop in each of a predetermined num-
“ber of rows, and for automatically bring- -
Ing sald operative stops into the- paths of

leasing said’ members; and positive’ means
for returning the members , Wm have been
. moved. . LT

23. In a calculating machine, the combi-
nation of a series of figure-wheels ; neans

| for_effecting and - controlling rotation .of

said wheels, said means for each wheel in-
cluding a normally-checked reciprocating

yielding' forces

means to move

the same in ene direction; a

machine, the combi- -
figure-wheels; means

70

75

80

85

90

rows of normally-inoperative stops; means
95

109

application of the yield: -

105

Rt I
110

L

of reciprocating members and re- )

120

member; means simultaneously .exerting -
upon said wheel _rotating .

130
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movably-supported continuous series - of
rows of normally-inoperative stops; means
for successively rendering operative any
one stép- in each of a predetermined num-
ber of rows, and for automatically bringing
said operative stops into the path of move-
ment of reciprocating members and releas-
ing said members; positive means for re-
turning the wheel rotating means which
have been moved; and means for rendering
said wheel rotating means inoperative dur-
ing movement under application of the
yielding forces. - S
24. In a calculating machine, the combi-
nation of a series of figure-wheels, mecha-
nism for each wheel including means in en-
gagement with the wheel to rotate the same,
and a normally-checked. reciprocating mem-
ber; means .simultaneously exerting - yield-
ing forces against wheel rotating means; a
movably-supported continuous - series of
rows of normally-inoperative stops; means
for successively: ren(fering operative any
one stop in each ‘of a predetermined num-
ber of rows, and for automatically bringing
said -operative stops into the paths of move-

ment of reciprocating members and releas- -

ing said members; positive means for re-
turning the . wheel ‘rotating means which
have been moved; means for .disengaging
said wheels and their rotating means prior
to and holding them disengaged . during
movement of said rotating means under ap-
plication of the yielding forces, and means
for. reversing the operation. of said disen-
gaging means.- = T

25. In a calculating machine, the combi-

nation of a series of independently-rota-

table figure-wheels ; means for effecting and
controlling rotation of said wheels, said

“means including ‘a series of mnormally-

checked independently reciprocating mem-

bers corresponding to said wheels; yiel’ding,

means simultaneously tending to move. sai
wheel-rotating means in’ one: direction;. a

movably - supported continuous $eries of -

. rows of normally-inoperative stops; means

50

for successively rendering operative any one

‘stop in. each of a predetermined number of -

rows, and for automatically bringing said
operative stops into the paths of moyement

- of ' reciprocating  members ‘and releasing

said- members; positive means. for returning

- sajd" members; means for rendering sai

55

wheel-rotating -means inoperative during

- movement under application of the yielding

60

- forces ; and means for checking independent

movement of said wheels while free of said
wheel-rotating means: T
26. In a calculating machine, the combi-

- ‘nation of a series of figure-wheels; of means

for effecting and controlling rotation of

"..said -wheels, said means including a series

- 8B

"~ of . independently-reciprocating normally-

checked members corresponding to said

wheels; means simultaneously imparting
yielding forces against all of said wheel ro-
tating means; a movably-supported con-
tinuous series of rows of normally inopera-
> tive stops; means for successively render-
ing operative any one stop in each of a
predetermined number of rows, and for au-
tomatically bringing said operative stops
“into the paths of movement of reciprocat-
ing members and releasing” said members;
positive means for returning the members
which have been moved ; and means for au--
tomatically disengaging the entire series of
wheels from said wheel-rotating - means
prior to and holding them: disengaged dur-
ing movement of said means under applica-
‘tion of the yielding forces; means for re-
versing the operation of said disengaging

| means; and means for checking independ-

ent movement of ‘said . wheels while free of
said rotating means.’ T

27. In a calculating ‘machine, the combi-
nation, with a:series of independeritly-rota-
table figure wheels and a series of independ-
ently - movable members - to rotate said
wheels, of @ series of intermediate stops
‘each checking movement of a corresponding
member and adapted upon release to deter-
‘mine the distance of movement of said mem-
ber: means checking movement of said in-
termediate stops; a movably - supported se-
-ries of rows of normally-inoperative pri-
mary stops; means for successively render-
ing operative any one stop in each of a pre-
determined. number of rows, and for auto-

stops into the paths of movement of said
intermediate stops and releasing said inter-
mediate stops; and means for operating said
members-and said intermediate stops. .

able members to rotate said wheels, of a se-
 ries of intermediate stops-each checking

-adapted upon release to determine the dis-
tance of movement of said member; means
for checking movement of said intermediate
stops; a movably-supported series of rows
of normally - inoperative ~ primary stops;

any one stop in' each of .a -predetermined
number  of rows,. and for automatically
bringing said operative primary stops into
the paths of movement of said Intermediate
‘stops and releasing said intermediate stops;
| means for operating said meémbers and said
intermediate stops; and means for returning
the operative.primary stops‘to their normal
positions  after each operation of said
members. a : S S
29. In a calculating machine, the combi-
l nation, with a series of figure wheels and a
corresponding series of independently-mov-

70

75

80

85

90

95

100

| matically bringing said operative primary .

1056

28. In a calculating machine, the combi- .
nation, with a series of figure wheels and & -
corresponding series of independently moy-

110

‘movement of a corresponding member and -

11f

means for successively rendering operative -

12¢° ¢

12¢
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~able menibérs to rotate said wheels, of a series
of intermediate stops i

". ment of a’ corresponding .member - and

10

~means for successively ren

adapted upon release to determine the dis-

~tance of movement of said member ; means

for checking movement of said intermediate
stops; a movably-supported series of rows
of normally - inoperative (Frimary stops;

any one'stop in each of a -predetermined
number of rows,, and - for automatically
bringing said operative stops into. the paths

- . of movement of said intermediate stops and

15:

releasing said intermediate stops; means for
operating said members and said intermedi-
ate stops; and means for returning the op-
erative primary stops to normally inopera-

- - tive. positions automatically upon each 0{)-
_ eration of said members, and
20~

independently
thereof at. will. . '
.~ 80. In a calculating machine,

U

v‘the combi-

_ nation, with & series of figure wheels and a

25

corresponding series of independently-mov-
able members to rotate said wheels, of a sé-

ries of intermediate stops. each checking.

movement. of a corresponding member and

. adapted upon release to determine the dis-

30

tance of movement of said member; means

. for checking movemerit of said intermediate

stops; a. movably-supported series of rows
of normally - inoperative ' primary stops;
means for successively rendering operative

, any .one stop in each of a predetermined

35

number ' of rows,
bringing said. operative stops into the paths

* of movement.of and releasing intermediate

ek

40

s; means for operating said members
said intermedjate stops; means inde-
pendent of said primary stops to check said
Intermediate stops in the positions to which

. they are withdrawn; and means for auto-

45

‘matically ‘returning the operative primary
stops to -normally inoperative positions.
31. In’ a calenlating machine, the combi-

nation, with a series of figure wheels and a
© corresponding series of independently-mov-

- able members to rotate said wheels, of a se-

50

55

- matically bringing said"
. the paths of movement o

termediate stops; means for operating said
said “intermediate. " stops;:

60

" automatica saj )
. in their retracted positions; mesns for auto-

ries -of intermediate stops each. normally
checking’ movement' of _a . corresponding
member and adapted upon release to deter-

‘mine the distance of movement of said mem--
- ber; means for checking- movemeént of said |
intermediate stops; a movably-supported se-

ries  of rows of normally - inoperative - pri-
mary stops; means for stccessively:render-
ing operative any one stop in each of a pre-
determined number of rows, and for auto-
c?)erative stops into

and releasing in-

members - an

means inde

ndent of said primary. stops to
y check said intermediate stops

- S ~
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each checking move-

ering operative .

and. for’ automatically -

matically returning the operative primary
stops ‘to normal positions;-and means for
automatically releasing said retracted inter-
mediate stops after each operation of said
members. - - R :
32..In a’ calculating machine, the combi-
nation, with a series of figure wheels and a
corresponding series of independently mov-
able members to rotate said ‘wheels, of a se-
ries of intermediate stops normally checking
movement of said members and each adapted
‘upon release -to determine the distance of
movement of & ‘corresponding member;
means for checking movement of said inter-
mediate stops; a movably-supported contin-
uous series of rows of normally-inoperative

dering operativeany one stop in each of
a predetermined number of rows, and for
automatically advancing said operative
stops into the paths of movement of and re-
leasing intermediate stops; and means for
operating said members and said interme-
diate stops: ' : o

33. In a calculating machine, the combi-
nation, with & series of figure wheels and a
‘corresponding series of independently mov-
- able members to rotate said wheels, of a se-
ries of intermediate stops normally check-

in
ad%,pted upon release .to determine the dis-

ber; means for checking movement of said

erative  primary stops; means successively
rendering operative any one stop in each of
a predetermined number of rows, and for
automatically - advancing said operative
stops into the paths of movement of and re-
leasing intermediate stops; means for oper-
ating said members and said intermediate
ops; and means for automatically return-
ing said operative primary stops to normal .
positions after each operation. -
34. In a calculating machine, the combi-
nation, with a series of figure wheels and a
‘corresponding series of independently mov-

“Ing movement of said members and each
adapted upon release to determine the dis- -
tance of movement of a corresponding mem-

-

operative any one ‘stop ‘in’

sively renderir v _
etermined number of rows,

‘each of a'p
ative.
‘and reles . 33 |
operating sald members and'said intermedi-

ate stops; -and ‘means for returning said

movement of said members and each . .
95
tance of movement of a ‘corresponding mem-

65 |
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primary stops; means for successively ren- .

85

o

intermediate stops; a movably-supported: -
continuous series of rows of normally-inop-

100

105

110

able members to rotate said wheels, of a se- -
ries of intermediate stops normally check- -

115

and for automatically advancing said oper- . " .
stops into the paths’ of ‘movement of-125 -
ng intermediate stops; means for -

ber; means for checking movement of said.” .
intermediate stops;. .a movably-supported . | -
continuous series of rows of normally-inop- 120
.erative. primary stops; ‘medns for. succes- .
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operative primary stops to normal positions

- automatically after each operation and inde-

pendently thereof at will. -

35. In a calculating machine, the combi-

nation, with a series of figure wheels and
means for rotating the same, said means in-
cluding a series of independently-movable
members corresponding to said wheels; of a
movably-supported endless series of rows of
normally-inoperative stops; means for ad-
vancing the rows of stops; stop 'setting
means for successively rendering operative
any one stop in each of a predetermined
number of rows and for automatically con-

trolling said advancing means to advance

said rows of stops one step at each operation
of said stop setting means; and means other
than said stop setting means for controlling
the stop advancing means to advance said
rows of stops one or more steps at one opera-
tion of said other means. :

36. In a calculating machine, the.combi-
nation, with a series of figure wheels and

means for rotating said wheels, said means

including a series of normally-checked inde-
pendently - reciprocating members corre-

sponding to said wheels, of a movably sup--

ported endless series of rows of normally-
inoperative stops; means for advancing the
rows of stops; stop-setting means for suc-
cessively rendering operative any one stop
in each of a predetermined number of rows
and for controlling said advancing means to
automatically "advance said rows of stops
one step upon each operation of said stop-
setting means; means for automatically re-
leasing reciprocating members correspond-
ing to rows in which a stop has been ren-
dered operative; and means other than said

_stop setting means for controlling the stop
advancing means to advance said rows of

stops one or more. steps at one operation of
said other means. ' B

87. In a calculating machine, the combi-
nation, with a‘series of figure wheels and
means. for rotating said wheels, said means
including a series of independently-recipro-
cating members corresponding to said
wheels, of a movably-supported continuous
series of rows of normally-inoperative stops;
means for successively rendering operative
any one stop in each of a predetermined
number of rows and automatically advanc-
ing said rows of ‘stops one step upon éach
operation of said means for rendering stops
operative; means for reciprocating said
members; means for automatically return-
ing said operative stops to normal posi-
tions after each reciprocation; and means

for. preventing automatic return of said

stops for a predetermined
rocations. A
" 88. In a calculating machine, the combi-

number of recip-

nation with a series of figure wheels and

‘means for rotating said wheels, said means

including a series -of normally-checkeéd inde-
pendently - reciprocating members: corre-
sponding to said wheels, of a movably-sup-
ported continuous series of rows of nor-
mally-inoperative stops; means for succes-
sively rendering operative any one stop in
each of a predetermined number of rows
and automatically advancing said rows of
stops one step upon each operation of said

‘means for rendering stops operative; means

for releasing the reciprocating members cor-

responding to rows in which a stop has been

rendered operative; means for reciprocat-
ing the members thus released; means for

automatically returning said operative stops.
to normal positions after each reciproca-

65
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80.

tion; and means for preventing automatic -

return of said stops for a predetermined:
‘nuinber of reciprocations.

39. In a calculating machine, the combi-
nation, with a series of figure: wheels and

.means for rotating said wheels, said means

85

including a series of independently-recipro- :

cating = members corresponding to said -
_wheels, of a contihuous series of rows of

normally-inoperative stops; a movable car-

‘rier on which said rows of stops are mount-
“ed ; means for advancing said carrier; stop-

setting means for successively rendering op-
erative any one stop in each of a predeter-
mined number of rows and for automatic-
ally  controlling “ said carrier advancing

means to advanee said carrier one step upon:

90

95

cach operation of said stop-setting means; . -

‘other 1independent means for controlling
said carrier advancing means to advance

100

said carrier one or more steps at one oper- -

ation therecf; means for moving said car-
rier. step-by-step in a reverse direction; and
weans for reciprocating said mnembers.

40. In a calculating machine, the combi-
nation, with a series of figure wheels and’
means for rotating said wheels, said means-

including a series of normally-checked .re-
ciprocating members corresponding to said

wheels, of a continuous series of rows of
normally-inoperative stops; a movable car-’

rier on which said rows of stops are mount-

ed; means for advancing said carrier; stop-

setting means for successively rendering op-

.erative any one stop in each of a'predeter-.
‘mined number of rows and for, automatic-

ally ' controlling - said carrier advancing
means to advance said carrier one step upon

each operation of said stop-setting means:

other - independent means for controlling
said carrier advancing means to advance
sald carrier one or more steps at one opera-
tion thereof; means for moving said carrier
step-by-step in a reverse “direction; and
means for releasing said reciprocating mem-
bers. R '

41.-In a calculating machine, the combi-
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said wheels, said means including a series of
normally-checked: independently-reciprocat-
ing members corresponding to said wheels,
of a movably-supported series of rows of
normally-inoperative stops; means for suc-
cessively rendering operative any one’ stop
in each of a predetermined number of rows,
and for automatically advancing said oper-

" ative stops into the .paths. of movement of

and' releasing corresponding reciprocating

. members; means for returning said oper-

18

20

- ative stops to normal positions automati-

cally upon each reciprocation and independ-
ently thereof at will; and means for pre-
venting automatic return of said stops for
a predetermined number of reciprocations.

42. In a calculating machine, the combi-

nation, with a series of figure wheels and -

means for rotating the same, said means in-
cluding a corresponding series of independ-
ently-movable ' members - in - engagement

- therewith to rotate said wheels, of a mov-

25
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40

ably-supported continuous series of rows of
normally-inoperative stops; means for suc-

,cessively rendering operative any one stop

in each of a predetermined number of rows

~and automatically advancing said rows of

stops one step upon each operation. of said
stop operating means; means for disengag-

_ing said wheels-and members prior to move-
ment in one direction; and means for re:

versing the operation
means. _ S _ .
"43..In a calculating machine, the combi-
nation of a series of figure wheels, mecha-
nism for effecting and controlling rotation

of said disengaging

- of said wheels including a corresponding

series of independently-movable members in
engagement with said wheels, and stop-en-

- gaging means associated with said movable
- members, of a movably-supported series of

- 45
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- - for effecting and control

- . pendently - rediprocating -
- sponding to sagd 'whl:eis;

rows ‘of normally-inoperative stops; means
for successively rendering operative any one

‘stop.in eash of a predetermined number of

rows, and for automatically advancing said

operative stops into the paths of movement

the stop engaging means; means for au-

tematically disengaging said wheels and

members during movement in one -direc-
tion; and means for reversing the operation
of said disengaging means. = -

. 44. In a calculating machine, the combi-
nation, with a series of figure wheels; means
olling rotation of the
same, said means including a series of inde-
members corre-
‘and means nor-
of said members;
a movably-supported series of rows of
normally-inoperative stops; means for suc-
cessively rendering operative any one stop

‘mally checking movement

‘in each of a predetermined number of rows
-and for automatically advancing said oper-’

~1,018,510. -

nation of ‘a series of figure wheels, means
- for effecting and controlling rotation of:

ative stops into:_fhe paths’ of movement of
and releasing corresponding reciprocating
members; means for automatically return-

ing the operative steps to normal positions

‘upon each reciprocation; means for auto-

matically rechecking said members after cne
Teciprocation ; and means for preventing op-
eration of both said returning means and

70

said rechecking means whereby a plurality

of identical reciprocations is effected.

~45. In a calculating machine, the combi-

nation, with a series of figure wheels; means
for effecting and controlling rotation of the

75

same, said means including a series of inde-

pendently - reciprocating members - corre-
sponding to said wheels; and” means nor-

mally checking movement of said members;

of a-moyably supported series of rows of

normally-inoperative stops; means for suc-
cessively rendering operative any one stop

-in each of a predetermined number of rows
and for autcmatically advancing said oper--

ative stops into the paths of movement of
and releasing reciprocatifig members; means
for automatically returning the operative
stops_to normal positions upon each recip-
rocation ; means for automatically recheck-
ing said members after one reciprocation;

80 ..
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means for preventing operation of both said -

returning means and said rechecking means
whereby a plurality of identical reciproca-
tions is effected; and means for positively
controlling the number of reciprocations.

46. In a calculating machine, the com- -

bination, with a series of independently-ro-
tatable figure wheels and a series of inde-
pendently-movable members to rotate said
wheels, of a series of intermediate stops each
checking movement of a corresponding
member and adapted upon release to de-

95

100
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termine the distance of movement of said
member; amovably-supported series of rows

of _ normally-inoperative
means for successively rendering operative

one stop in each of a predetermined number
of rows, and for automatically bringing said'
operative primary stops into the paths of’

movement of and releasing corresponding
Intermediate stops; means for operating

said reciprocating members and said inter-. ,

mediate stops; means for automatically re-

turning the operative primary stops to nor-
‘mal positions after each reciprocation; and . e
means for preventing.operation of said auto- -

matic returnipg means. : g

47. In a calculating machine, the com-
bination, with a series of independently-ro-
tatable figure wheels and a series of inde-

pendently-movable members to rotate said

wheels, of a series of intermediate stops-each
checking movement of a ‘corresponding

member and adapted upon. release to deter.

mine the distance: of movement thereof;
means normally checking movement of said
Intermediate stops; a movably-supported

primary stops;
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* leasing corresponding intermediate stops;

- 1,018,510

series of rows of normally-inoperative pri- 1 all of said ‘members in one direction; and

mary stops; means. for successively render-
ing operative any one stop in each of a pre-
detéermined number of rews, and for auto-
matically bringihg said operative ]
stops into the paths of movement of and re-

means for operating said members and said

_intermediate stops; means for rechecking

.10

15
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_ means for preventing

said intermediate stops after one operation;
means for automatically returning said op-
erative primary stops to normal - positions

upon each operation; and means for pre-

venting said action of said rechecking means

and said returning means. ‘ '
48. In a calculating. machine; the com-

bination, with a series of figure wheels and

a corresponding series of independently-
~movable members to rotate said wheels, of
.a series of intermediate stops each checking

movement of a corresponding member and
adapted. upon release to determine the dis-
tance of movement thereof; means notmally
checking movement of .said intermediate

stops; a movably-supported series of rows
of normally-inoperative primary stops;

means for successively rendering operative
any one stop in each of a predetermined
number of rows, and for  automatically
bringing said operative stops into the paths
of movement of and releasing correspond-
ing intermediate stops; means for operating
sa1d movable members and said intermediate
stops; means independent of said primary
stops to check the intermediate stops-in the

positions to which they are withdrawn; '
means for automatically returning ‘the op- |

erative primary stops to normally inopera-
tive positions; means for again automati-
cally releasing said intermediate stops; and
automatic return of
said operative primary stops. )

- 49. In a calculating machine, the com-

‘bination, with a series of figure ‘wheels,

means for effecting and controlling rotation
of said wheels, and a series of normally-
checked independently-reciprocating mem-
bers; means simultaneously imparting yield-

- ing -forces tending to move all of said mem-

‘bers in one direction; and positive means
for returning said members; of a movably-
supported series of rows of normally-inop-
erative stops; and means for successively
rendering operitive any one stop in each
of a predétermined number of rows, and for
-automatically bringing said eperative stops
into the paths of movement of and releasing
corresponding reciprocating members.-

50. In 'a calculating machine, the com-

bination, with a. series of figure wheels;

‘means for effecting and controlling rotation

. -of said wheels, and a corresponding series

&

of normally-checked independently-recipro-

members; means for imparting yield-

catinf X
ing forces simultaneously tending to move

positive means for returning said members;
of a movably-supported series of rows of

| normally-inoperative stops; means for ad-

rimary -

s

vancing said rows. of stops; means for suc-

70

cessively rendering operative any one. stop .
in each of a predetermined number of rows,

and for automatically controlling said ad-
vancing means to -advance -said operative
stops into the paths of movement of and re-

75. ;

leasing corresponding reciprocating mem- -

bers; ‘“and other means for controlling said
advancing means

stops. : B
51. In a calculating machine, the com-

to advance said rows of

80

bination; with a series of figure wheels;

means for effecting and controlling rotation
of said wheels, and a corresponding series
of normally-checked independently-recipro-
cating members; means for imparting yield-

85 -

ing forces simultaneously tending to move. -

all of said members 1n one direction; and

" positive means for returning said members;

of a movably-supported. series of rows of
normally-inoperative’ stops; means for ad-

vancing said rows of stops; means for suc--

cessively rendering operative any one stop

in each of a predetermined number of rows,

and for automatically controlling said ad-
vancing means to advance said operative
stops into the paths of movement of and re-
leasing corresponding reciprocating mem-

90

95

rs; other means for controlling said ad-.

means; and means for moving said

vancin,
%stops step-by-step in a reverse direc-

FOWS 0
tion. )

52. In a calculating machine, the combi-
nation, with a series of figure wheels; mech-

100

anism for effecting and controlling rotation

of the wheels, said mechanism including
means normally in. engagement with said

105

wheels -for rotating the same, and a series :

of independently - reciprocating members
corresponding
parting yielding forces simultaneously tend-
ing to move all. of said members 1n one
direction; and positive means for return-

.ing said members; of 'a movably-supported

series of rows of normally-inoperative stops;
means for advancing said rows of stops;
means for successively rendering operative
any one stop in each of a predetermined
number of rows, and for automatically con-

 trolling said advancing means to advance =

said stops one step at each operation and
said rows into the paths of movement of
and releasin,
members, and other means for controlling
said advancing means to advance said rows

‘of stops step-by-step. - '

© 53. In a calculating machine, ‘the combi:

nation, with-a series of figur¢ wheels, mech- -

anism for effecting and controlling rotation

" of said wheels, said mechanism including a
' series of normally-checked independently-.

to said wheels; means im- .
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corresponding reciprocating
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movable members normally in: engagement
with the wheels and stop-engaging means
associated with said members; means im-
parting yielding forces simultaneously tend-
ing- to move all of said members in one
direction ; and positive means for returning
said. members; of a movably-supported se-
ries of rows of normally-inoperative stops;
means for successively rendering operative
any one stop irf each of a predetermined
number of rows, and for automatically ad-
vancing said operative stops into the paths
of movement of stop-engaging means and
releasing corresponding members; and
means for disengaging said wheels and mem-

~ bers prior to movement of the latter under

20
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application of the yielding forces.
“54. In a calculating machine, the combi-
nation, with a series of figure wheels; mech-

anism. for eﬂ'ecting and controlling rotation

of said wheels, sald mechanism including a
corresponding series of normally - checked
independently - movable members. hormally
in engagement with the wheels and stop-
engaging means associated with said mem-
bers; means imparting yielding forces si-
multaneously tending to move all of said
members in one direction; and positive
means for returning said members; of a
movably-supported series of rows of nor-
mally-inoperative stops; means successively

rendering operative any one stop in each
of a predetermined number ' of rows, and for |

automatically advancing said operative
stops into the paths of ‘movement of stop-
engaging means and releasing .cérrespond-
ing members; means for disengaging said
wheels and members prior to and during
movement under application of the yielding
forces; and mans: for reversing the opera-
tion of said disengaging means. , .

55. In a calculating machine, the combi-
nation, with a series of figure wheels; mech-
anism for effecting and controlling rotation
of said wheels, said mechanism ‘including a

~. series of normally-checked independently-

[~
S
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reciprocating . members corresponding to
said wheels and.stop-engaging means asso-

- ciated with said members; means simultane-
- ously imparting yielding forces tending to’
move all of said members in one direction;

and positive means for returning said mem-

bers; of a movably-supported series of rows’

of normally-inoperative stops; means for
successively rendering operative any one
stop in each of a predetermined number of

rows, and for automatically advancing said

60

65

operative stops into the paths of movement
of stop-engaging means and releasing said
members; and means for returning said

stops to normally inoperative positions after

each reciprocation.

56. In a calculating machine, the combina-
tion, with a series of figure wheels; mecha- | be

nism for effecting and controlling rotation

1,018,510

of said wheels, said mechanism including a
series of normally-checked independently-
reciprocating members . corresponding to
said wheels and stop-engaging means asso-
ciated with said members; means simultane-
ously imparting yielding forces to said mem-
bers tending to rotate.all of said wheels; and
positive means for returning said members;
of a movably-supported series of rows of
normally-inoperative stops; means for suc-

“cessively rendering operative any one stop in

each of a predetermined number of rows,
and for automatically advancing said op-
erative stops into the paths of movement of
stop-engaging. means .and releasing mem-
bers; and means for returning said stops to
normal positions automatically upon recip-
rocation of said members and 1ndependently

_thereof at will.

57. In a calculating machine, the combi-

anism for effecting and controlling rotation

‘of said wheels, said mechanism including a

series of normally-checked and independ-
ently-reciprocating members corresponding

70
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85
nation, with a series of figure wheels; mech- .

90

to said wheels and stop-engaging means as- -

sociated with said members; means for si-
multaneously imparting yielding forces
tending to move all of said members in one
direction; and positive means for returning
said members; of a movably-supported

- series of rows of normally-inoperative stops;

'means for successively rendering operative

any. one stop in each of a predetermined

number of rows, and for automatically ad-
vancing said operative stops into the paths
of movement of stop-engaging means and
releasing members; means for rechecking
said members after reciprocation; means for
automatically returning said operative stops
to’ normally - inoperative " positions; and
means for preventing automatic operation-
of said rechecking means and ‘said return-
ing means, whereby a plurality of identical
reciprocations is effected. o

* 58. In a calculating machine, the combi-

_nation, with a series of figure wheels; mech-
"anism for effecting and . controlling rotation .

of said wheels, said mechanism including a

- series ‘of normally - checked independently-

reciprocating members corresponding to said

95

100

105 -

110

115

wheels and stop-engaging means associated . ~

with said members; means- for simultane-
ously imparting yielding forces tending to
move all of said members in one direction;

120

“and positive means for returning said mem- -

bers; of a movably-supported series of rows -

of normally-'in(g)eratlve stops; ‘means for
successively rendering operative any. one
stop-in each of a predetermined m'lmg r of
rows, and for automatically advancing said

operative stops into the paths of movement

‘of stop-engaging means and releasing mem-

rs; means for rechecking said members
aftér reciprocation ; means for automatically
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returning said of

s

,v
rative stops to normal po-
sitions; means for preventing operation of
said rechecking means and sai(f returning
means for a predetermined number of recip-

- rocations, and means for positively eontrol-
" ling the number of reciprocations.

59, In a calculating machine, the combi-
nation, with a series of figure wheels; a cor-
Tesponding series of normally-checked inde-

-pendently-movable members to ‘rotate said

wheels;' means for simultaneously impart-
ing yielding forces tending to move all of

. su1d members in one direction; and positive

15

20

means for returning said members; of a
series of intermediate stops each normally
‘checking movement of a corresponding
member and adapted upon release fo deter-
mine the distance of movement of said mem-
ber; means normally checking movement of
said intermediate stops; a movably-support-
ed series”of rows'of normally inoperative

- primary stops; and means for successively

25

30

rendering operative any one stop in-each of

a predetermined number of rows, and for
automatically advancing said operative pri-
mary stops into the paths of movement of
and releasing corresponding intermediate
stops. : N o a

- 60. In a calculating machine, the combi-

nation, with a series of figure wheels; a cor- -

responding series of normally-checked inde-
pendently-movable members to rotate said
wheels; means for simultaneously imparting

- yielding forces tending to move all of said

members in one direction; and positive
means for returning said members; of a se-
ries of intermediate stops each normally

. checking movement of a corresponding

40
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member and adapted upon release to deter-
mine the distance of movement thereof;
means normally checking movement of said
intermediate stops; a movably-supported se-
ries of rows of normally-inoperative ‘pri-
mary stops; means for successively render-
ing operative any one stop in each of a pre-
determined number of rows, and for suto-
matically advancing said operative primary
stops into the paths of movement of antl re-
leasing intermediate stops; means independ-
ent of said primary stops to check said inter-
mediate stops in'the positions to which they
are withdrawn ; and means for returning the
operative primary stops to normal positions.

61. In a calculating machine, the combi-
nation; with a series of figure wheels; a cor-
responding series of normally-checked inde-
pendently-movable members to rotate said
wheels; means for simultaneously imparting
yielding forces tending to move all of said
members in one_direction; and means for
positively returning said members; of a se-
ries of intermediate stops each normally
checking movement of a corresponding
member and adapted upon release to de-
termine the distance of movement thereof 5

&th'e

a movably-sllilpported(séries of rows' of nor- -

_mally-inoperative primary stops; means for

successively rendering operative any one
stop in each of a predetermined number of
rows, and for automatically advancing said

“operative stops into the paths of movement

of and releasing intermediate stops; means
independent of said primary stops to auto-
matically check said intermediate stops in
their retracted positions; means. for auto-

- matically returning the operative primary

stops to-normal positions; and means for
automatically releasing said retracted inter-
mediate stops after each operation of said

.members. -

<62. In acalculating machine, the combi-
nation, with a series of figure wheels and
a corresponding series of means including
stop-engaging parts to rotate said wheels;
of a movably-supported continuous series of
rows of normaﬁy-inoperative stops, said
stops when operative being adapted to ar-
rest and determine the extent of movement
of . the 'stop-engaging parts cooperating
therewith; a single series of digit keys in
operative relation to one row thereof and
each ‘adapted to render operative a corre-
sponding stop in said row; and means for
automatically advancing said rows of stops
one step upon each operation of a digit key.

63. In a calculating .machine, the combi-
nation, with a series 6f figure wheels and a
corresponding series of normally-checked
independently-reciprocating members, of a
movably-supported continuousseries of rows
of normally inoperative stops; a single se-
ries of digit keys in operative relation to one
row thereof and each adapted to render op-
erative a stop in said row; means for auto-
matically advancing said rows of stops one
step- upon each operation of a digit key
whereby said operative stop is brought into
ath of movement of a reciprocating
;)neem er ; and means for releasing said mem-

Tr. .
64. In a calculating machine, the combi-
nation, with a séries of figure wheels and a
corresponding series of normally-checked
independently-reciprocating members, of a,
movably-supported continuousseriesof rows
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of mormally-inoperative stops; a single se- -

ries of digit keys in operative relation to one
row thereof and eéach adapted to render op-

erative a stop in said row; means for auto- - .

matically advancing said rows of stops one
step upen each operation of a key and re-

-leasing. s reciprocating member; and means

for reciprocating said members. - e
~65. In a calculating machine; the coinbi-
nation, with a series of figure wheels; a cor-
responding series of normally-checked in--

120 -

125

dependently-reciprocating members; of a _

i movably-supported continuousseries of rows

of normally-inoperative stops; a single series
of digit keys in operative relation to'one row

130
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_thereof and -each adapted to render _opei'a-

tive a stop in said row; means for automati-

cally advancing said row one step upon each -

operation of a key and for releasing a recip-
rocating member; means for reciprocating
said members ; and means for rendering said
members inoperative prior to the primary
movement of reciprocation.. ,

66. In a calculating machine, the combi-
nation, with a series of figure wheels and a
corresponding series of normally-checked
independently-reciprocating members, of a
mo_vably-suppo continuousseries of rows

of normally-inoperative stops; a singleseries’

of digit keys in operative relation to one
row of said stops and each adapted to render
operative a stop thereof; means for advanc-
ing said rows of stops one step upon each
operation of a key and for releasing a recip-
rocating member; means for reciprocating
said members; and means for returning said
operative stops to normal positions upon
each reciprocation. .=~ o
‘67. In a calculating machine, the combi-
nation, with a series of figure wheels and a

- corresponding series of normally-checked -
independently-reciprocating members, of a-

movably-supported, continuous series. of
rows of normally-inoperative stops; a sin-
gle series of digit keys in operative relation

‘to one row thereof and each adapted to ren-

. der operative a stop in said row; means for

85

40

advancing said rows.of stops one step upon
each operation of a key and for releasing a
reciprocating member; other independent
medns for controlling said stop ‘advancing
means to advance said rows of stops one or

a predetermined number of steps at one op-

eration; and means. for reciprocating said
‘members.

" 68.In a calculating machine, the combi-

. 45

55

nation, with a series of figure wheels and a
corresponding series' of normally-checked
independently-reciprocating members, of a
movably-supported continuousseries of rows

of normally-inoperative stops; a single se--

ries of digit keys in operative relation to one
row thereof and each adapted to render op-

‘erative a stop in said row; means for ad--

-vancing said rows of stops one step. upon

each operation of a key.and for relessing a-
-reciprocating member; othér “independent
‘means for controlling said stop advancing

means to advance said rows of stops.one or:

a predetermined number of steps at one '

- operation ; and means for moving said rows
- of stops step-by-step in a reverse direction.

.60

-~ 69. In a calculating machine, the combi-
nation, with a series of figure wheels and a
series of reciprocating members correspond-
ing to said wheels, of a rotatable carrier pro-

. vided with a series of equi-distant rows of
- normally-inoperative stops; and- means. for

‘sticcessively. rendering operative one stop in

each of a predetermined number of rows

1,018,510

and for automatically bringing said oper-
ative stops into the paths of movement of
reciprocating members. : ’

70. In a-calculating machine, the combi- -

" nation, with a series of figure wheels and a
series of reciprocating members correspond-
ing to said wheels, of a rotatable carrier
provided with a series of equi-distant rows

“of stops normally spring-pressed to a raised
and inoperative position; and means for
depressing one stop in each of a predeter-
mined number of rows and for automati-
cally bringing said depressed stops into the
lI;aths of movement of reciprocating mem-

ers. ‘ D '

71. In a calculating machine, the combi-
‘nation, with aseries of figure wheels and
a series of normally-checked independently-
reciprocating members correspondingto said
wheels, of a rotatable earrier provided with
a series of equi-distant rows of normally-
inoperative stops; means for successively
rendering operative one stop in eéach of a
-predetermined number of rows and for au-
tomatically bringing said operative stops
_into the paths of and releasing reciprocating
members; and means for reciprocating said
‘members. '

72. In a calculating machine, the combi-
nation, with a-series of figure wheels and a
series of reciprocating members correspond-

“ing to said wheels, of a rotatable carrier pro- -

| vided with a series of equi-distant rows of
normally-inoperative stops; a single series
of digit keys in operative relation to one
row thereof and each adapted to render-op-

-erative one stop in said row, rotate said car-
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rier one step and release a reciprocating -

member; and means for reciprocating said
members: e ,
-73. In a calculating machine, the combi- -

105

nation, with a series of figure wheels and a -

series  of normally-checked reciprocating
members correqugding to said wheels, of a
rotatable carrier provided with a series of

110

‘equi-distant rows of ‘normally-inoperative

-stops; a single series of digit keys in oper-
ative relation to one row_thereof and each
adapted to render operative one stop in siid
row; means for advancing said carrier one
‘step upon ‘each operation of a key and for
releasing a  reciprocating member; inde- -

115

pendent means for advancing said: carrier. -

one or a predetermined number of steps at:
one operation; and means for reciprocating
sald members. - L '

. 74. In a calculating machine, the combi-
nation, with ‘a series of figure wheels and a

120 .

series of normally-checked independently- -

‘reciprocating members, of a rotatable car-
rier provided with a series of equi-distant
rows of stops normally spring-pressed to.a
raised-and inoperative position; a single se- -
ries of digit keys in operative relation to one

row thereof and each adapted upon oper-
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. constant source of power tending to rotate

15

20

30
35

40

 steps. - :
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~ of ‘one step as. each stop is rendered opera-
tive; and means for reciprocating said mem- .

60

€6

-carrier provided with a series of equi-dis-

_stops; an auxiliary stop in each row nor-

“ing - member; a constant source -of power

_pation, with a series of figure wheels and

" cating membesz,

ation to depress one stop in said row ; means
for advancing said carrier one step upon
each operation of a key and for releasing a
reciprocating member; means for .checking
each operative stop in its depressed posi- |
tion; and means for releasing said stops
upon each reciprocation of said members.

_%5. In a calculating machine, the combi-
nation, with a series of figure wheels and
means for rotating the same, of a rotatable
carrier provided with a series of equi-dis-
tant rows of normally-inoperative stops; a

said carrier; an escapement mechanism
therefor ; and means for rendering operative
one stop and simultaneously operating said
escapement mechanism. . :

76. In a calculating. machine, the combi-
nation with a series of figure wheels and.
means for rotating the same, of a rotatable
carrier provided with a series of equi-dis-
tant rows of normally-inoperative stops; a
constant_source of power tending to rotate
said carrier; a step-by-step escapement
mechanism therefor; means for rendering
operative. one step and automatically oper-

ating said escapement mechanism; and in-'|

dependent means for operating said escape-
ment mechanism. o .
77. In a calculating machine, the combi-
nation, with a series of figure wheels and
means for rotating the same, of a rotatable

tant rows of normally-inoperative stops; a
constant source of power. tending to rotate
said carrier; means for réndering operative
.one stop and releasing said carrier for a
movement of one step; and independent
‘means for releasing said carrier for a move-
ment of one or a predetermined number of

78. In a calculating machine, the combi-
nation, with a series of figure wheels and
‘means for rotating the same, said means in-
cluding a series of normz!ly-checked -inde-

' pendently-reciprocating members, of a ro- |

tatable carrier provided with a series of
-equi-distant rows of normally-inoperative
mally checking movement of a reciprocat-
tending to rotate said carrier; means for

rendering’ operative one step in a row and
thereby simultaneously releasing said aux-

iliary stop in said row ; means for automati- :

cally releasing said carrier for a movament

bers.
9.

In a cdlculating machine, the combi-

means for rotating the same, said means in-
cluding a. series of independently-recipro-

-- 1,018,510

| means

nf a rotatable carrier pro-
of equi-distant rows of

vided with a series

stops each nbrmally spring-i)réssed to an
inoperative- position; an ‘auxiliary stop in

each row normally checking movement of a

corresponding reciprocating member; a con-
stant source of power tending to rotate said
carrier ; means for setting one stop In a row
in operative position and thereby automati-
cally releasing the auxiliary stop in said
row; means for automatically releasing
said carrier for a movement of one step
upon operation of each stop; and independ-
ent means for releasing said carrier for
movement of:one or a predetermined num-
ber of steps. . S

80. In a calculating machine, the combi-

70, ¢

75

80

nation with a series of figure wheels and

means for rotating the same, said means in-
cluding a series of independently-recipro-
cating members, of a rotatable carrler pro-

‘vided with a series of equi-distant rows of

normally-inoperative - stops; an auxiliary
stop in each row normally checking move-
ment of a corresponding reciprocating mem-
ber; a constant source of power tending to
rotate said carrier; a single series of digit

_keys each adapted upon operation to Tender

operative one stop:in a row thereof -and. re-
lease said ‘carrier for a movement of one

_step; .and means for reciprocating said

members. : : .

. 81. In a calculating machine, the combi-.
nation, witha series of figure wheels and
including ‘a corresponding -series of inde-
pendently - reciprocating members, of a To-
tatable carrier provided with a series of
equi-distant rows of stops each normally
spring-pressed to an inoperative position;

85

90

95

for rotating the same, said means -

100

an auxiliary stop in each ‘row normally °

‘checking movement of a reciprocating mem-
ber; a constant source of power tending to

108

rotate said carrier; a single series of digit-
keys in operative relation to one of said -

rows and each adapted to operate one stop

in said row and .release said carrier for a

‘movement of one step; independent means

110

for releasing said carrier for a movement .

of one or a predetermined number of steps
at one operation; and means for.recipro-
cating sald members. - : '

82. In a calculating machine, the combi-.

115

nation, with the registering means and mov-. .

able. members to operate said registering

means, of a constant source of power; a

shaf: adavted to be rotated thereby; means

120

npon said shaft to move said members; -

means for automatically checking move-

ment of said shaft after each complete ro- -

tation; and means for preventing operation
of said checking means for a predetermined
number of rotations. o

83, The combination, in a calculating ma-
chine having 2
ing devices and intermediate devices for
operating the recording devices after the

128

a series of keys and record-
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-the recordi

s ;
setting of the keys, of a driving shaft;
means for controlling it to operate said in.
termediate devices and for -automatically
and positively arresting the operation after
of each amount and always at
the same point; and means for ‘preventing
operation of said arresting means for a pre-
determined number of operations of said
intermédiate devices. L :

., 84..The combination, in a calculating ma-
chine having a series of keys and recording
devices and intermediate devices for oper-

- ating the recording devices to record ‘sepa-

rate amounts and also totals after the set-
ting of the keys, of a driving shaft; means

for controlling it to operate said devices

and for automatically and positively arrest-
ing the operation after the recording of
each amount and at a predetermined point ;
and means for preventing operation of

ber ‘of operations upon said devices.
85.. The combination, in a calculating ma-
chine, of keys; recording means; inter-

25 mediate devices for actuating said means to

record both separate amounts and totals;
a continuously-operating . driving shaft; ap-

- pliances for ‘communicating motion from
- the driving shaft to said means; means for

" 80

positively and mechanically arresting the
operation of said appliances after recording
each amount and as they reach a predeter-
mined position; and means for-preventing

- operation of said arresting means for a pre-

85

" nation of addin

determined number of operations upon said
intermediate devices. = = | T

86. In-a calculating machine, the combi-
- mechanism; keys; devices

- controlled by ‘the keys for actuating the

adding mechanism; a continuously rotating
driving shaft; means independent of all of
the keys for controlling the driving shaft
to operate the actuating devices and for

. arresting the action automatically at a fixed

45

point on each completed movement of the

. said devices; and means for preventing op-

. 88
-movement of said shaft to one rotation

60

eration of said arresting means for a pre-
determined number ofg completed move-
ments of the said devices.

- 87. In a calculating machine, the combi-

nation, with a shaft; means imparting a |
-constant force tending to rotate said shaft;-

means normally checking rotation thereof;
and means for releasing said checking means
and permit the same to again act to limit

only; of a series of reciprocating elements;;
& reciprocating member common to and
adapted to contact with all thereof; indi-
vidual yielding connections between said
member and each element; and means upon

said shaft to reciprocate said member once

~ for each rotation thereof.

88. In a calculating machine, the combi.

- nation, with a shaft; ‘means. imparting" a

said -
arresting means for a predetermined num-

Automatically 1i
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“

constant force tending to rotate said shaft;
means ‘normally checking rotation - thereof ;
and means for releasing said ‘checking
means; of a series of normally-checked re-

ciprocating elements; a reciprocating mem--

r common to and adapted to contact with
all of said elements; means upon said shaft
for reciprocating said member once for each
rotation thereof; individual yielding con-
nections between said member and each of
said elements; and means for
or more of said elements. - - . :

89. In a calculating machine, the combi-
nation, ‘with a shaft; means imparting a
tonstant force tending to rotate said shaft:
Ineans normally checking rotation thereof;
and means for releasing said checking means
and permit the same to again act to limit
movement of said shaft to one rotation only;

of a._series of normally checked recipro- -

cating elements; a ‘reciprocating member
common to and adapted to contact with all
of said elements; means’ upon said shaft for
reciprocating said member once for each ro-
tation thereof; individual yielding connec-
tions between said member and each of said
‘elements; and means for
more of said elements. -

90. In a calculating machine, the combi-
nation of a shaft; means imparting aseon-
stant force tending
means normally checking rotation thereof H

means for releasing said checking means to
again automatically check movement of said .
s

aft after one rotation ; and means for ren-
dering said checking mears inoperative for
& predetermined  number of rotations.

91. In a calculating machine, the .combi-
nation, with a shaft; means -imparting a
constant force tending to rotate said shaft;
means normally checiin
and means for releasing said checkin

eans to automatically limit movement o

releasing one

g rotation thereof;

70

75

80

85

920 .

releasing one or .

95

to rotate said shaft; -

100

105

said -shaft to.a‘predefermined plurality. of -

rotations; of a series of reciprocating ele-
ments; suitable value-indicating. means op-
erated thereby;
tween said shaft and elements to recipro-
cate the latter once for each rotation of said
shaft. - ‘

92. In a calculating

means normally checking rotation thereof ;
means for releasing
to a. predetermined number

cating member common to and adapted to
contact with all of said elements; means

and connecting means be-

machine, the combi- -
_nation, with a shaft: means Imparting a
constant force tendinﬁito rotate said shaft;

said checking means to-
it movement of said shaft .
of rotations; of -
a series of reciprocating elements ; a recipro- -

110

115
120

125 .

upon said shaft to reciprocate said mem-~

ber; and .yielding connections between said
member and each- of said elements. . -

- 93. In a calculating machine, ‘the combi--
nation, with a shaft; means imparting a

‘130
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constant force tending to rotate said shaft;
means normally checking rotation thereof;

and means for releasing said checking means-

to automatically limit movement of said
shaft to a predetermined number of rota-
tions; of a series of reciprocating elements;
a reciprocating member common to and
adapted to contact with all said elements;
means upon said shaft to reciprocate said
member once upon each rotation thereof;
and individual yielding connections between
said member and each of said elements.

94. In a calculating machine, the combi-
nation, with a shaft; means imparting a
constant force tending to rotate said shaft;

- means normally checking rotation thereof;

20

and means for releasing said checking
means to automatically limit movement of

- said shaft to a predetermined number of ro-

tations; of a series of normally-checked re-
ciprocating elements; a reciprocating mem-

- ber common to and adapted to contact with

‘25

30

35

40

45

50

b5

60

55

all of said elements; means upon said shaft
for reciprocating said member; individual
yielding connections between said member
and each of said elements; and means for
releasing any one or more of said elements.

95. In a.calculating machine, the combi-
nation, with a shaft; means imparting a
constant force tending to rotate said shaft;
means normally checking rotation thereof;
means for releasing said checking means to
again automatically check movement - of
said shaft after one rotation; and means for
rendering said checking means inoperative
for a predetermined number of rotations; of
a series of reciprocating elements; and con-
necting means between said shaft and ele-
ments to reciprocate said elements.

96. In a calculating machine, the combi-
nation, with a shaft; means 1mparting a
constant force tending to rotate said shaft;
means normally checiing rotation thereof;
means for releasing said checking means to
again automatically check movement of
said shaft after one rotation: and means for
rendering said checking means inoperative
for a predetermined number of rotations;
of a series of reciprocating elements; a re-
ciprocating member common to and adapted
to contact with all of said elements; means
upon said shaft for reciprocating said mem-
ber; and individual yielding connections be-
tween said member and each of said ele-
ments. o

97. In a calculating machine, the combi-
nation, with a shaft; means imparting a
constant force tending to rotate said shaft;
means normally checking rotation thereof;
means for releasing said checking means:to
again automatically check movement of said
shaft after one rotation; and means for

_rendering said checking ‘means inoperative’

for a- predetermined number of rotations;

of a series of normally-checked reciprocat-

ing elements; a reciprocating member com-
mon to and adapted to contact with all of
said elements; means upon said shaft for
reciprocating said member; yielding con-
nections between said member and each of

70

said elements; and means for releasing any

one or more of said elements.
98. In a calculating: machine, the combi-
nation, with a shaft; .means imparting a

- constant force tending to rotate said shaft;

means normally checking rotation thereof;
and means for releasing said checking means
to  automatically limit movement of said
shaft to one continuous and complete rota-
tion only; of a series of normally-checked:
independently-reciprocating elements; a re-

75

80

ciprocating member common to and adapted )

to contact with all of said elements; means
upon said shaft for reciprocating said mem- -
ber; individual yielding connections be-

85

tween said member and each of said ele-

ments; and means for releasing one or more

of said elements and simultaneously lhmit-

ing the distance of reciprocation.. o
99. In a calculating machine, the cémbi-

90

nation, with a shaft; means imparting a -

constant force tending to rotate said shaft;
means normally checﬁing rotation thereof;
means for releasing said checking. means to
again automatically check movement of said
shaft after one rotation; and means for

-rendering said checking means inoperative

for a predetermined number of rotations;:
of a series of nermally-checked independ- -
ently-reciprocating elements; means in-

95

100

terposed between said shaft and elements

to reciprocate said elements; and means for
releasing one or more of said elements and
simultaneously. limiting the distance of re-
ciprocation. : ' :

100. In a calculating machine, the combi-
nation, with a shaft; means imparting a .
constant force tending to rotate said shaft;

"means normally checking rotation thereof;

means for releasing said checking means to
again automatically check movement of said
shaft after one rotation; and means for ren-
dering said checking means inoperative for
a predetermined number of rotations; of a.
series of normally-checked independently-
reciprocating elements; a reciprocating
member common to and adapted to contact
with all of said elements; means upon said
shaft for reciprocating said member; indi-
vidual yielding connections between said
member and each of said elements; and
means for releasing one or more of said ele-
ments and simultaneously limiting the dis-
tance of reciprocation. -

~101. In a calculating machine, the combi-
nation, with a shaft and means for rotating
said shaft; of a series of independently-
rotatable figure wheels; a corresponding se-

ries of independently-reciprocating elements

normally in operative engagement therewith

105 .

110

115

120

125
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to rotate said ‘wheels; a reciprocating mem--

ber common to and adapted to contact with

‘all of said elements; means upon said shaft

for reciprocating: said member; individual
yielding connections between said member
and each of said elements; and means for
automatically disengaging said wheels and
elements prior to movement of the latter in
one direction. .

102. In a calculating machine, the combi-
nation, with a shaft and means for rotating
said shaft intermittently in one direction;
of a series of independently-rotatable figure

" wheels; a corresponding series of independ-

© 15

25
30
35

40

ently-reciprocating elements normally 1n-op--

erative engagement therewith to rotate said
wheels; a reciprocating' member common to
all of said elements; means upon said shaft
for reciprocating said member; individual
yielding connections between said member
and each of said elements; means for auto-
matically disengaging said wheels and ele-

ments .prior to movement of the latter in-
-one direction; and means for reversing op-

eration of said disengaging means. .. . -
103. .In a calculating machine, the combi-

nation, with a shaft; means imparting a

constant force tending to rotate said shaft;
means normally checking

shaft to one rotation only; of a series of in-
dependently-rotatable fi

cating elements normally in operative en-
gagement therewith to rotate said wheels; a

reciprocating member common to #ll of said

elements; means upon said shaft to recipro-
cate said member orice for each complete
rotation of said shaft; individual yielding
connections between said member and each

- .of said elements; means for automatically

~ disengaging said wheels and elements prior.

- 45

to movement of the latter in one direction;
and means for reversing operation of said

" disengaging means. .

)

104. In a calculating machine, the combi-

nation, with a shaft; means imparting a con-
.stant force tending to rotate said shaft;

means normally checking rotation thereof;
means for releasing said checking means to
auntomatically limit movement of said shaft
to one rotation only; and means for render-

. ing said checking means inoperative for a

56

60

65

" geries of fi

predetermined number of rotations; of a

ries ‘of reciprocating elements in operative

~engagement therewith to rotate said wheels;
means interposed between said shaft and’

elements to reciprocate the latter ; means for
automatically disengaging said wheels and
elements prior to movement of the latter in
one direction; and means for reversing oper-
ation of said disengaging means.- -

105. In a calculating machine, the combi-

1,018,610

tation thereof;
and means for releasing said'checking means
to automatically limit movement of said’

re ‘wheels; a cor-/
responding series of independently-recipro-:

e wheels; a corresponding se-

nation, with a »'éhaft; means impgzrtiﬁg a
constant force tending to rotate said shaft;
means normally checking rotation thereof;

. means for releasing said checking means to

automatically limit movement of said shaft
to one rotation only; and means for render-
ing said checking means inoperative for a
predetermined number of rotations; of a
series of e wheels; a corresponding se-
ries of reciprocating elements in operative
engagement therewith to rotate said wheels;
a_reciprocating ‘member commoni to and

-adapted to reciprocate all of said elements;

means upon said shaft for reciprocating

said member; means for automatically dis-
engaging said -wheels and elements prior to

70

75

80

movement of the latter in one direction; and

means for reversing operation of said disen-
gaging means. - o -

106. In a calculating machine, the combi-
nation, with a shaft; means imparting a
constant force tending to rotate said shaft;
means normally checking rotation thereof;
means for releasing said ‘checking means to
automatically limit movement of said shaft
to one rotation only; and means for render-
ing said checking means inoperative for a
predetermined number of rotations; of a se-
ries of independently-rotatable figure wheels;
3. corresponding series of independently-re-
ciprocating elements normally in operative
engagement therewith to rotate said wheels;
a reciprocating member coinmon to and

8

90

95

adapted to contact with all of said ele- -

ments; individual yielding connections be-
tween said member and each of said ele-
ments ; means for automatically disengaging
said wheels and elements prior to movement
of the Iatter in one direction; and independ-
ent means for reversing operation of said
disengaging means. »

100

105

107. In a calculating machine, the com-

binat-iqn, with a shaft and means for rotat-
ing said shaft intermittently in one direc-
tion; of a series of independently-rotatable

figure wheels; a corresponding ‘series of '

normally-checked independently-reciprocat-
ing elements normally in operative engage-
ment therewith to rotate said wheels; a re-

ciprocating member common to all of said -

elements; means upon said shaft for recip-

+ rocating said member; individual yielding

110

115

connections -between sald member and each

of said elements; means for releasing one
or more of said elements; means for auto-

120

matically disengaging each wheel and its

corresponding element prior to movement of
the, latter in the direction of the yielding
force; and means for reversing operation
of said disengaging means. S
108. In a calculating machine, the combi-

125

nation, with a shaft; means for rotating -

said shaft in one. direction -only; and means
limiting movement thereof to one rotation;
of a series of independently-rotatable fig-



" elements normally in operative engagement °

1,018,510

ure wheels; a.corresponding series of nor-

mally-checked independently - reciprocating

therewith to rotate said wheels; a recipro-
cating member common to all of said ele-*

_ ments; means interposed between: said shaft

and member to reciprocate said member;
individual yielding connections between said

- member and each. of said elements; means

18
.A 20
25
80

for releasing one or more of said elemerits;
means for automatically disengaging said-
wheels and elements prior to movement of
the latter in the direction of the yielding
force; and means for reversing operation
of said.disengaging means. - :
109.-In a calculating machine, the combi-

‘nation, with a shaft, means imparting a"

constant force tending to rotate said shaft;
means normally checking rotation thereof;
and . means for releasing said checking

. means to automatically limit movement of |
. said shaft to one continuous rotation only;

of a series of indépendently-rotatable figure

- wheels; a corresponding series of normally-

checked independently - reciprocating ele-
ments normally in -operative engagement

_therewith to rotate said wheels; a recipro-.

cating member common to all-of said ele-
ments; means upon said shaft to reciprocate
said member; 1ndividual yielding connec-
tions between said member and each of said
elements ; means for releasing one or more of
said elements; means for automatically dis-
engaging each wheel and its corresponding
element prior to movement of the latter in
the direction of the yielding force; and
means for reversing operation of said dis-

. - engaging means. v

10

4B

ments norma

110. In a calculating machine, the combi-
nation, with a shaft; means imparting a
constant force tending to rotate said shaft;
means normally checking rotation thereof;
means for releasing said checking means to

" automatically limit movement of said shaft

to one rotation only; and means for ren-
dering said checking means inoperative for

_a predetermihed number of rotations; of a
.series of independently - rotatable - figure

wheels; a corresponding series of normally-
checked - in‘deﬁgndently - reciprocating - ele-
¥y in ?era.t-ive .engageiment

therewith te rotate said wheels; means inter-

. posedbetween- said ‘shaft and elements to

)

reciprocate the latter; means for releasing.
any one or more of said elements; means
for automatically. disengaging said wheels
and elements prior to movement in one di-.
rection; and means for reversing operation .
of said disengaging means. = -~ S

- '111. In a calculating machine, the combi-
nation; with a shaft; means imparting a

- constant force tending to rotate said shaft;

means normally checking rotation thereof;
meang for releasing said checking means to
automatically limit movement of said shaft

~sponding member. _ _ :
.+ 114. In a calculating machine, the com- ¥

dering said checking means inoperative for
a predetermined -number of rotations; of a
series of independently - rotatable figure-

‘wheels; a corresponding series of normally-

checked - independently - reciprocating  €le-

‘to one rotation only; and means for ren- . .

70

ments- normally in- operative engagement:

therewith to rotate said. wheels; a recipro- -
-cating member common to and adapted to.

reciprocate all of said elements; means upon;
said shaft to reciprocate - said member:
means for releasing one or more of said ele-
ments; means for automatically disengaging
said wheels and elements prior to_movement
of the latter in one direction; and means

ing means.

80

for reversing operation of said disengag- -

112. In a calculating madhihe, the combi- .

nation, with a shaft; means imparting a
constant force.tending to rotate said shafty

85

means normally checking rotation thereof; -

means-for releasing said checking means to

automatically limit movement of said shaft - '

to one rotation. only; and means for render-
ing said checking means inoperatiye.for .a

- predetermined number- of rotations; of a
independently-rotatable  figure

series of
wheels; a.corresponding series of normally-
checked . independently-reciprocating ele-
ments normalgr in operative engagement

. therewith to rotate sald wheels; a recipro-
-cating. member common to and' adapte

to
contact with all of said elements; individual

.yielding connections between said. member

and each of said elements ; means- for releas-
ing any one or more of said elements; means
for automatically disengaging said wheels
and elements prior to movement of the lat~

‘ter in the direction of the yielding force;

and means for reversing operation of said
disengaging means. '

113. In a calculating machine, the com-
bination, ‘with ‘the registering means and
reciprocating members to operate said regis-

-tering means; of movable stops normally

90

o5 .

100

110

checking movement of said members and -

each adapted upon withdrawal to deterinine
the distance of ‘reciprocation of its corre-

bination, with the registering means and.
reciproeating members to operate said reg-
istering means; of movable stops normally-

checking'
each a’lzf

corresponding; member by the distance of

.withdrawal.

115. In a calculating machine, the com-
bination, with the registering means, of piv-
oted reciprocating members to operate said
registering means, each of said members be-

ing provided with a spirally segmental por-
‘tion having a series of stop-engaging means; "

movable stops normally checking movement

movement of said members and:
yted to be withdrawn and to de- :
-termine the distance of reciprocation of its

128
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" of said members and adapted to be with-

5
- bination of a plurality of Teys;. devices

10
" connections for transmitting power from

'drawn to release said members 'and arrest

‘movement thereof through engagement with
any one of said stop-engaging means.
116. In ‘a calculating machine, the com-

adapted to be sét by said keys; mechanism

which includes means adapted to cobperate |

with said devices to determine the operation
of said mechanism; a power-driven shaft;

* said ‘shaft. while rotatinig to said devices to

15

move the latter; and means under control of

. an operator for controlling said- action of
‘the ‘connections. D, ‘

117, Tn a.calculating machine, the corn-

* bination ‘of ‘a’ plurality - of keys; devices

20

‘adapted to be set by said keys; mechanism

which includes means adapted to coGperate

0 with said devices to determine the operation
ot s

.said - mechanism; a power-driven shaft
for actuating said mechanism; connections

_ for ‘transmitting’ power from 'said shaft

25

30

5 latter;
“*“ator, for’

while rotating to said devices to move the

: g‘o'n:trbllling"'sa‘id‘:"actien' of the con-

nections, .. . '
118 In a 'calculating machine, the com-

-bination of a plurality of key-stops; keys
for setting said stops; a power-driven shaft;

onnections for transmitting power-
said ‘shaft while running to-said stops to

" move the latter; means under. control, of an

40

. mechanisr

- 45

, 35' operator. for_controlling said action of the

ions; and mechanism which includes
e dapted to cooperate with said stops
) determine the operation of said mecha-

- 119, Tn a. caleulating achine, the com-

‘bination with a plurality of key-stops; keys"
" for setting said stops; mechanism which in-

cludes means adapted to.codperate with said
stops ‘to determine the operation of said

atin

id" mechanism; connections for

. transmitting power from said shaft while

50,

55the

rotating to said key-stops to move the latter;
and means.under control of an operator for
controlling said action of the connections.

ey-stops; a

mitting power from said shaft while rotat-
ing to:said rows of stops to move the same

P successively into_operative relation to said

keys; means under control of an operator

for controlling said action of the connection

in moving the rows of stops; and mecha-
" nism which includes means adapted to co-
".operate with said stops to determine the
*“speration of "

said ‘mechanism. .

keys; devices adapted to be set by said
keys and when set to arrest and determine
it of movement of means codperat-

combination of a pl

1,018,510

; and means under control of an oper-

from

a power. driven shaft for actu-

:; -120. The combination: of a. 1F{)lumlit;y- of
keys; 2 plurality of rows of k
power-driven: shaft; connections for trans-

urality of

ing therewith; mechanism which includes
means adapted to-cobperate with said de-
vices to determine the operation of -said
mechanism; and means for advancing said
devices each repeatedly into operative rela-
tion with the keys by movement in one di-
rection. I S :
122. The combination of a plurality of
keys; devices adapted to be set by said keys
and when set to arrest and determine the ex-
tent of movement of means coSperating

10

75

therewith ; mechanism which includes means -
adapted to codperate with said devices to de- -

termine the operation of said mechanism;
and means for moving said devices over a
continuous path to repeatedly present the

80

same serigtim into .operative relation with

saild keys by movement along said path in
one direction. = = = - - g
*123. The combination of a plurality of
keys; devices adapted to be set by said keys:

“mechanism which includes means adapted to

coOperate with said devices to:determine the
operation of said mechanism; power-driven
means for moving said devices.over a con-:
tinuous path to repeatedly present the same
seriatim into operative relation with said

keys by movement along said path in.one

direction; and means under control of an
operator for controlling movement of said-

_devices by said power-driven-means.

124. ‘The combination ‘of a plurality of
keys; devices adapted to be set by said keys; -
mechanism. which includes means adapted -
to codperate with said devices to determine
the operation -of said mechanism; power-
driven means for moving said rows of stops
over a continuous path to repeatedly present
the: same -seriatim into operative relation
with said keys by movement along said path
in one -direction; and means under control
of an operator for controlling movement of

‘the rows.of stops by said power-driven
| means. : :

125. In a calculating machine, the combi-

-nation of a rotatable carrier; a plurality of

keys; dévices mounted on said carrier and
-adapted to be set by actuation of the keys;
mechanism which includeés means adapted
to coGperate with said devices to determine
the operation of said mechanism; and means -
for rotating said carrier to bring succeed-
%{ng devices 1nto operative relation with said

eys. - . . .

¥26. In a calculating machine, the combi-
nation of ‘a rotatable carrier; a plurality
of keys; devices mounted on said carrier
and adapted to.be set by actuation of the
keys; .mechanism which includes' means
adapted to cobperate with said devices to
determine the operation of said mechanism ;

- and- power-driven means under control of
“an operator to rotate said carrier to bring

succeeding. devices: into operative relation
with said keys. L ' L
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105

110

115
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130.
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: 127. Ina ealculating machine, the combi-

“.nation of a rotatable carrier; a plurality

- of keys; a plurality of rows of key-stops

mounted on said carrier and adapted to be
set by actuation’ of- the keys; mechanism

. which includes means adapted to codpeérate
with said stops to thereby determine the-
- operation of said mechanism ; and mea

for

- rotating, said carrier to bring said rows of

10

stops seriatim into operative relation' with

~ said keys.

128. In 1 calculating machine, the combi-

- nation of a rotatable carrier; a plurality of

-mounted on said carrier - and
around 1ts axis of rotation to form an end- !

keys; a .plurality of rows of key - stops
isposed

" less succession of equi-distant rows, said

stops being adapted to be set by actuation

of the keys; mechanism which includes |

means adapted to coSperate with said stops

-to thereby determine the operation of said |
" mechanism; and means for rotating said

carrier to bring said rows of stops seriatim
into operative relation to said keys:

129. In a calculating machine, the combi-
nation of a rotatable carrier; a plurality of

. keys; a plurality of rows of key-stops

mounted on said carrier and disposed

. .around its axis of rotation to form an end-

- 30

W
o

less succession of equi-distant rows, said

_stops being adapted to be set by actuation

of  the keys; mechanism which includes

. means adapted to ceSperate with said stops

to thereby determine-the operation of said

" mechanism;- and power-driven means umn- |
der’ control of an operator to rotate said

carrier to bring said rows of stops seriatim

" into operative relation with said keys.

130. In a calculating machine, the combi-

‘nation of a rotatable carrier; a plurality of

 keys; a plurality of rows of key - stops

mounted on said - carrier and ~disposed
around its axis of rotation to form an end-
less succession of equi-distant rows, said

" stops being adapted to be set by actuation
. of the keys; mechanism = which includes

* means adapted to coSperate with said stops

. 86

-ceedin,

_rows; a plurality of keys for settin

to thereby determine the operation of said
mechanism; and power-driven means con-

trolled by actuation of the keys to inter-
mittently rotate ‘the carrier to bring suc-
rows of stops into operative rela-

tion with said keys. :

131. In a calculating machine, the combi-
nation of a rotatable carrier; a plurality of
rows of key-stops mounted on.said carrier

-and disposed around its axis of rotation to

form an endless succession of equi-distant
said
stops; mechanism including means adapted
to codperate with said stops to determine the

operation of said mechanism according to

“the setting. of the stops; power-driven

means for intermittently rotating said car-
rier and for actuating said mechanism; and

_said key-sto _ L
operation of mechanism adapted to coSperate L

87

means under control, of an operator for con-

trolling’ said action of

the power-driven
means. o

nation with a rotatable carrier and devices

“thereon; a plurality of keys for setting said

devices ; mechanism including means adapt-
ed to codperate with said devices to deter-

©°132. In a calculating machine, the combi- ‘

70

mine the operation of said mechanism;

-means for rotating said carrier to bring

the different devices into operative relation '
with said keys; and an escapement control-
ling said rotation of the carrier and adapted
to be actuated by an operator. -~ .-

" 133. The combination of a rotatable car-
rier and devices thereon adapted to be set
to determine the  operation ‘ of -mechanism
adapted to. codperate therewith; means for
rotating said carrier; an escapement con-
trolling the rotation-of the carrier by said

73

88

rotating means; and a plurality of keys the

operation
ment. S : .

134. The combination of a rotatable car-
rier and devices thereon adapted to be set
to. determine the ~operation of mechanism

of which actuates said .escape-

adapted to cobperate therewith; means for

-rotating said carrier; an escapement -con-

trolling the rotation of the carrier by said -

rotating means; one of more keys each op-

%

eration of which' actuates said escapement
to effect rotation of the carrier one step; °

and one or more keys each operation of
which actuates said escapement to effect ro-
tation of the carrier a plurality of steps.

135. The combination of a rotatable car-
rier and devices thereon adaptéd to be set
to determine the operation of mechanism
adapted to codperate therewith; means for
rotating said ca‘rrier; an escapement con-
trolling the rotation of the carrier: by said

rotating means; a -plurality of keys for set- .

100

106

‘ting the devices on the carrier and each op- -

eration of which keys actuates said escape-
ment to effect rotation of the carrier one

110

step; and a plurality of keys adapted when

operated to respectively actuate said escape-.
ment to effect rotation of said carrier differ-
ent numbers of steps: - . . ’

80

186. The combination of a rotatable car- 115

‘rier; a_plurality of rows of key-stops.

mounted on said carrier; means for rotating

said carrier; an escapement controlling the .

rotation of the carrier by said rotating
means; and a plurality
'and thereby determining the

therewith, the operation of said keys also =
actuating said escapement to effect step-by~ - =

step rotation of the carrier to bring said 125
-rows of key -stops seriatim into Qpemtivg R

reldation with said keys. - oo
137. The combination of & rotatable ear-
rier; a plurality of rows of  key-stops

of keys for setting" 120

mounted on said carrier ; means for rotating 130




" 10

said carrier; an escapement controlling the
rotation of the carrier by said rotating
means; a plurality of keys for setting said
key-stops and thereby determining the op-

‘eration of mechanism adapted to coGperate

therewith, the operation of said keys also
actuating ‘said escapement to effect step-by-
step rotation of the carrier to bring said rows
of key-stops seriatim into operative relation
.with said Eeys; and a plurality of other keys
adapted when operated to actuate the escape-

.ment to effect rotation’ of the carrier one,

18

two or more steps corresponding to the dif-
ferent keys. ‘ o

138. The combination of a rotatable car-
rier and devices thereon adapted to be set to

.determine the 'operation of mechanism

20

25

- to determine the ‘operation' of mechanism-
power-

"30

“a plurality of-keys

adapted to coSperate  therewith;
driven means for rotating said carrier; an
escapement controlling the rotation of the
carrier by said power-driven rotating means;
and a plurality of keys- the operation. of
which actuates: said escapement.

139. The combination of a rotatable car- |

rier and devices thereon adapted to be set

adapted to coGperate therewith;
driven means for rotating said carrier; an
escapement controlling the rotation of the
carrier by said power-driven rotating means;
for setting the devices

-on the carrier and each operation of which

35

keys actuates said escapement to effect rota-
tion of the carrier one step; and one or more

keys each operation of which actuates said |

-escapemerit to effect rotation of the carrier

a plurality of steps. : _

~ ' 140. The combination of a rotatable car-

~means for rotating

rier; a plurality of rows of key-stops
mounted on said carrier; power-driven
g sald carrier; an escape-
ment controlling the rotation of the carrier

~by said power-driven rotating means; and a

b

- plurality of keys for setting said key-stops.

and -thereby determining’ the operation 'of
mechanism’ a.ds%pted to codperate therewith,
the actuation o

_escapement to.effect step-by-step rotation of

50

-rier; a plurality of rows of key-stops on
" said carrier;

"85

- for setting said key-stops and thereby de- |

60,

the carrier to bring said rows of stops seri-

atim into operative relation with said keys.
_141. The combination of a rotatable car-

said wer-driven means for rotat-
ing said carrier; an escapement controlling

the rotation of the carrier by said power-’

driven rotating means; a plurality of keys

termining . the operation of mechanism
adapted to coSperate therewith, the opera-

‘tion of said keys also actuating said escape-

‘ment to effect step-by-step rotation of the car-

---operative re
‘rality of other Keys adapted when operated
to actuate the escapement to effect rotation’

65

said rows of stops seriatim into

rier to brin
] %ati'on with said keys; and a plu-

1,018,510

wer-

said keys also operating said |

of the carrier; and a plurality of keys the
responding to the different keys. .

142. The combination of a movable car-
rier having thereon devices adapted to be

' set_to determine the operation of mechanism

adapted to codperate therewith; means for
imparting movement to said carrier; a ro-
tary escapement controlling said movement
of the carrier; and a plurality of keys the
operation of which actuates said eséape-

ment to effect intermittent movement of the

carrier by its said moving means.

143. The combination of a rotary carrier;
a plurality of rows of key-stops mounted
on said carrier and adapted to be set to de-
termine the operation of mechanism adapted
to cobperate therewith; means for rotating
said carrier; a rotary escapement control-
ling said rotation of the carrier by said
means; and a plurality of keys for setting
said stops and which keys when operated
also actuate said escapement to effect inter-
mittent rotation of the carrier.

144. The combination of a rotary carrier;
a plurality of rows of key-stops mounted on

sald carrier and adapted to be set to deter-

mine the operation of mechanism adapted to

.cobperate therewith; means for rotating

said carrier; a rotar
ling said rotation o
‘means; a plurality of keys for setting said

escapement, control-

| stops and which keys when operated also
actuate said escapement to effect intermit-

tent rotation of the carrier.

145. The .combination of a movable car-
rier, and devices mounted thereon and
adapted to be set to determine the opera-

the carrier by said’

70

75

80

85

90

95

100

tion. of mechanism - adapted to codperate -

‘therewith; means for moving said carrier;

a rotary escapement controlling said move-
ment of the carrier, said escapement com-

105

prising a plurality of stops disposed when -

in action to limit movement of the carrier
to different numbers of steps; and keys

| ‘adapted when actuated to respectively ren-
positioned stops of the .

der correspondingly
escapement active. S

146.- The combination of a rotatable car-
rier;-a series of rows of key-stops mounted
thereon and adapted to be set to determine
the ' operation of mechanism adapted to co-
operate therewith; means for rotating said
carrier; a rotary escapement controlling
said movement: of the carrier, said escape-
ment comprising a plurality of stops dis-
posed when in action to limit rotation of
‘the carrier to.different numbers of. steps;

110

y

115

120.

and keys adapted when actuated to respec- -

tively - render correspondingly - positioned
‘stops. of the escapement active. '

" 147. The combination of a rotatable car-
rier; a series-of rows of key-stops mounted

thereon and adapted to be set to determine

the operation of mechanism adapted to co-
operate therewith; means for rotating said

125

130
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carrier; a rotary escapement controlling
said movement of the carrier, said escape-
mment, comprising a plurality of stops. dis-
posed. When in action to limit rotation of

& the. carrier to different numbers of steps; a

~

10 thereof which limits the rotation of the car-

plurality of keys each adapted when actu-
ated to set a corresponding key-stop in a
row of said key-stops; and to actuate said
escapement to render active one of said stops

rier to one step to bring the next succeeding
row of key-stops into operative relation
with said keys; and other keys adapted to
actuate said escapement to render active

15 ‘stops thereof which limit the rotation of

the carrier to one, two, or more steps corre-
sponding to the different keys. - :

148. The combination of a rotatable cﬂrf'

Tier; a series of rows of key-stops mounted

20 thereon and adapted to be set to determine

the operation of mechanism adapted to co-
operate therewith; means for rotating said
carrier; ‘a rotary escapement controlling
_ said rotation of the carrier, said éscapement

26 comprising a plurality of stops - disposed

when in action to limit rotation of the car-

rier to different numbers of steps; a plural-:
ity of “numeral-keys” each adapted when:
actuated to set a corresponding key-stop in’
80 3 row of said key-stops, and to-actuate said

* ‘escapement_to.render active one of said

stops thereof which limits the rotation of

the carrier to one step to bring the next suc-.
ceeding row of key-stops into operative re-:

35 lation with said numeral-key; other “ci-

45

pher-keys ” adapted to actuate said escape-.
‘ment to render active said stops thereof
‘which limit:the rotation of the carrier to
. _.one, two or more steps corresponding to the:
40 Jifferent cipher-keys; and means adapted to-

“be- operated, by the simultaneous actuation
of a numeral-key and a cipber-key, to ac-

- tuate said escapement to render active an |

."agprop,riate stop thereof to effect rotation
o

© and an additional step for the numeral-key.

_149. The combination of a series of keys;

‘devices adapted to be set by operation of-
80 and in accordance with the numerical value
- of the keys; mechanism including, elements-
- adapted to’codperate with said devices to.
~transfer to said ‘mechanism the number ‘set |
“up on said devices;-and means for relatively.
"moving said mechanism and devices to bring

them 1nto codperative engagement a prede-
" termined number of times—one or more—
- then ‘automatically locking said mechanism
and devices against further relative move-

ment, thereby transferring the number set
- "up.on the dévicés to said mechanism a cor-.

responding ‘number of times. '

:» 150, The: combination of
~devices adapted to be set to represent a de-

65 sired ‘number; mechanism including_ ele-

the carrier through ome or more. steps.
" ¢orrespondinig to the particular cipher-key,’

a pluraiityl of |:

. 8O
ments adapted to codperate with said de-
vices to transfer to said mechanism the num-
ber set .up on said devices; a plurality of
numeral keys of different values; and means.
“for operating and controlling said mech-
| anism and devices as set to bring them into
codperating engagement a number of times
predetermined by actuation of said numeral
‘keys and corresponding to the. numerical
value thereof, and to then automatically ar-
rest said operation. o :
151. The combination of a single series of
keys; devices adapted to be set by operation
of said keys to represent a desired number;
mechanism - including  elements adapted to
cooperate with said devices to transfer to
-said mechanism the number set up on said
devices; and means for operating and con-
“trolling said mechanism and devices as Set
to bring them into codperative engagement

70

76

80

86

a number of times predetermined by actu-

ation of said humeral keys and correspond-
ing to the numerical value thereof, and to
then automatically arrest said operation.

152, The combination of a rotary carrier;
a series of yows of stops mounted on said
‘earrier; a .series of keys and cobperating
‘means for setting said stops to represent a
“desired number and for automatically. ro-
tating said carrier step-by-step to bring suc-
cessive rows -of. stops into position to  be
-operated upon-by sald keys; mechanism in-
cluding elements adapted to coSperate with
said stops to transfer to said mechanism the
number set up on the stops; and means for
operating and controlling said mechanism
and the stops as set to bring them into co-
operating ‘engagement a number of .times
predetermined by further actuation of said
keys and corresponding to the numerical

90

95.

100

105

value thereof; and to then automatically ar- .

rest said operation.
rier; a series of devices mounted on said.
carrier; a series of keys and codperating
“meéans for setting said devices to- represent
.a desired number and for automatically ad--
vancing said carrier step-by-step to bring
successive devices into position to be oper-
ated upon by said keys; mechanism includ-
ing elements adapted to codperate with said
devices to transfer' to said mechanism the .
number set up on. said  devices;. driving
means operable to bring said mechanism and
devices- as set into.coOperating engagement
to effect said transfer: and stops one coree-
sponding to each of said keys and adapted
to be set to active position by its key to ar-
rest the operation when the devices and ele-
ments have been brought into coGperating
engagement a number of times correspond-
ing to the numerical value of the key. _
154. The combination of a rotatable. car-
rier; a series of rows of stops mounted on

153. The combination of a movable ¢ar-

110

115

120

128

said earrier; a series of keys and codperat- 1




' . vancing said carrier ‘step-by-step to bring

10

~each of said keys and adapted to be set. to
. active position by its key to arrest the opera-

15

20

- of the keys; mechanism including elements

25

- 30

35

~ thereon adapted to be set by said keys to

4_0
| 4}5
50
%3

60

~ nism the number set up on the stops; power-

L 88

a0

“tion ‘with. relation to said keys; mechanism
..including elements ‘adapted to codperate

~ nism the num
*.Ing means operable to bring said mechanism

_termine, in accordance with the numerical

ing means for setting said stops to represent
a desired number and for automatically ad-

successive rows of.stops into operative posi-

with said stops to transfer to said mecha-
r set up on said stops; driv-

and stops as set into codperating engage-
ment; and other stops one corresponding to

tion when the first-mentioned stops and said
elements have been brought into engagement
a number of times corresponding to the nu-
merical value of the key. ¢
155. The combination of a series of keys;
devices adapted to be set by operation of
and in aceordance with the numerical values’

adapted to codperate with said devices to
transfer to-said mechanism the number set
up on said devices; power-driven means
adapted to operate to bring said mechanism
and devices into codperative engagement;
means under control of an operator to ren-
der said power-driven means active and to
thereafter automatically render the same in-
active after sald mechanism and devices
have been brought into cobperative engage-
ment a number of times—one or more—pre-
determined by said means under the opera-
tor’s control. N -

156. The combination of keys; a movable
carrier having a" series of rows of stops

represent a desired number; mechanism in-
cluding elements adapted to codperate with
said stops to transfer to said mechanism the
number set up on the stops; power-driven
means adapted to operate to bring said-
mechanism and- stops into codperative en-
gagement; and means adapted to be brought
into action by operation of said keys to de-

valiies of the keys, the number of times said
mechanism and stops are brought into co-
operative engagement by said power-driven
means. - S _

157. The combination of a movable car-
rier having a series of rows of stops there-
‘on; power-driven means for moving said
carrier; keys for setting said stops to rep-
resent. a desired number and controlling
the action of said power-driven means to |
move the carrier step-by-step to bring the
rows of stops successively into position to.
be operated upon by said keys; mechanism
including elements adapted to . cobperate
with said stops to transfer to said mecha-

driven means adapted to operate to bring
said mechanism and stops into cobperative

engagement; and means adapted to. be|

1,018,510

-

brought into action by operation of said
‘keys to determine, in acordance with the
numerical values of the keys; the number of
times said mechanism and stops ‘are brought
into codperative engagement by said power-
driven means. . _ .

158. The combination of a rotary carrier
having a series: of rows of stops thereon;
keys for setting said stops to represent a
.desired” number; mechanism including ele-
ments adapted to cooperate with said stops
to transfer to said mechanism the number
set ' up on the stops; power-driven means

70

75

adapted to operate to bring said mechanism -

‘and stops into codperative engagement; and
means adapted to be brought into action by
operation of said keys to determine, in ac-
cordance with the numerical values of the
keys, the number of times said mechanism
and ‘stops are brought into codperative en-
gagement by said power-driven medns.
159. The combination of a rotary carrier
having a series of rows of stops thereon;
power-driven means for rotating said car-
rier; keys for setting said_stops to repre-
sent a desired number and controlling the
action of said power-driven means to rotate
the carrier step-by-step to bring the rows of

80 -

85

90 .

stops successively into pesition to be oper-

ated upon by said keys; mechanism includ-
ing elements adapted to cooperate with said
stops to transfer to said mechanism the
number set up on.the stops; power-driven

‘| ' means " adapted to operate to bring said

mechanism and stops into cobperative en-
gagement; and means adapted to be brought
into action by operation of said keys to de-
termine, in accordance with the numerical
values of the keys, the number-of times said
mechanism~and stops are brought into co-
“operative engagement by said power-driven
means. Lo ' . C

160. The combingtion of a rotary carrier
having a series of rows of stops thereon;:
power-driven means operable through an es-
capement to rotate said carrier ; keys for set-
ting said stops to represent a desired num-
bér and actuating said escapement to rotate
the carrier step-by-step to bring the fows
of stops successively into position to be op-
erated upon by said keys; mechanism in-
cluding elements adapted to cobperate with

95 -

100

105

110 .

115

said stops to transfer fo said mechanism the

number set up on the stops; power-driven
means operable through an escapement to
bring sald mechanism and stops into coép-

.be brought into action by operation of the
keys to control the operation of the escape-

120

erative engagement; and means adapted to

ment in accordance with the numerical values  125.

of the keys and thereby determine the num-—
ber of times said mechanism and stops are
brought into cobperative engagement by
‘said power-driven means. e L

161. The combination of a rdtﬁthbl@ car- 130
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rier having a series of rows of stops there-

. on; keys for setting said stops to represent

10

15

a desired number; mechanism including
elements adapted to codperate with said
stops to transfer to said mechanism the
number set up on the stops; power-driven
means operable through an escapement to
bring sa1d mechanism and stops into co6p-
erative engagement; and means adapted to
be -brought into action by operation of the
keys to control the operation of the escape-
ment in accordance with the numeriecal val-

“ues of the keys and thereby determine the

number of times said mechanism and stops
are brought into coSperative engagement by

_said power-driven means. 4
162. The combination of devices adapted |

“to be set to represent a desired number;

20

25

30

35

40

45

50

mechanism including elements adapted to
be “brought " into cooperative engagement
with said devices to transfer to said mecha-
nism the number set up on said devices; a
series of keys; and stops one corresponding
to and adapted to be set by the operation of
each key to limit and determine the num-
of codperative engagements between said
mechanism and devices in accordance with
the different values represented by the keys.

163. The combination of devices adapted
to be set to represent a desired number;

mechanism including elements adapted to

be brought into codperative engagement
with said devices to transfer to said mecha-
nism the number set up on said devices; an

‘element adapted to be advanced a predeter-

mined distance each time said devices and
mechanism are brought into codperating en-
gagement; a series of keys; and stops one
corresponding to each key and adapted by
the operation: thereof to be set in the path
of movement of said element to limit move-
ment of the latter to a total distance corre-
sponding to the value of the particular key
operated. ‘ ,

164.. The combination of a series of keys;
stops adapted to be set by said keys to rep-
resent a desired number; mechanism in-
cluding elements adapted to be brought into
codperative engagement with said stops to
transfer to said mechanism the number set

~ up on the stops; and other stops one corre-

65

60

65

sponding to and adapted to be set by the op-
eration of each key to limit and determine
the number of coGperative engagements be-
tween said mechanism and devices in accord-
ance with the different values represented

by the keys.
~ 165. The combination of devices adapted’

to be set to represent a desired number;
mechanism including elements adapted to
be brought into codperative engagement
with sai(% devices to transfer to said mecha-
nism the number set up on said devices;
power-driven means operating to move said
mechanism and devices into codperating en-

. ' 1,018,510
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gagement; a series of keys; stops one cor-
responding to and adapted to be set by the
operation of each key to limit and deter-
mine the number of coGperating engage-
ments between said mechanism and devices
in accordance with the different. values rep-
resented by the keys; and a “ multiplication-
key ” or device the operation of which ren-
ders the action of said power-driven means,
in- bringing said devices and mechanism in-
to codperating engagement, subject to con-
trol by said stops. :

166. The combination of devices adapted
to be set to represent a desired number; a
series of numeral keys for setting said de-
vices; and a “multiplication-key ” or de-

vice operable to effect the return to normal-

position of any of said devices set by sub-
sequent operation of a numeral key. '

' 167. The combination of devices adapted
to be set to represent a desired number; a
series of numeral keys for setting said de-

70

75

80
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vices; and a “ multiplication-key "’ or device -

operable to nullify subsequent operation of
the numeral keys with respect to said de-
vices. :

168. The combination of a rotatable car-
rier; a series of rows of stops on said car-
rier; numeral keys for setting said stops to
represent a desired number; means for ad-
vancing the carrier step-by-step to bring
successive rows of stops into position to be
actuated by the keys; mechanism including
elements adapted to be brought into codp-
erative engagement with the stops to trans-
fer to said mechanism the number set up on
the stops; and a “multiplication-key” or
device operable to effect the return to nor-
mal position of any of said stops set by
operation of & numeral key subsequent to
operation of said multiplication-key and

without affecting stops set by the keys pre-

vious to the operation of said multiplica-
tion key. .
169. The combination of a movable -car-

rier; stops mounted thereon; keys for set- -

ting said stops to represent a desired num-
ber; mechanism including elements adapted
to be brought into codpérating engagement
with said stops to transfer to said mecha-
nism the number set up on the stops; and
unitary means  operable without further

~movement of the carrier to restore to nor-
‘mal

osition all stops, whether one or a
plurality which have been set by operation
of the keys. :

170. The combination of a movable car-.

90 

95
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120

rier; stops mounted thereon; keys for set- '

ting said stops to represent a desired num-
ber; mechanism including elements adapted
to be brought into codperating engagement
with said stops to transfer to said mecha-

‘nism the number set up on the stops; and

"128

means operating automatically after said’ .

‘mechanism and stops have been brought

180




_into codperating en%a_i
t;

4a

further movement of the carrier, to restore

" to normal position those stops which have

been sét- by operation of the keys.

171. The combination of a rotatable -car-
rier having thereon rows of stops adapted
to be set to represent a desired number;
keys for setting said stops; and unitary

means operable without further movement |
-of the carrier to restore to normal

osition
those stops whether in one or a plurality

.of the rows which have been set by opera-

tion of.the keys.

. :172..The combination of a rotatable car-

', 1&

25

rier having thereon rows of stops adapted
to be set to represent a desired number;
keys for setting said stops; mechanism in-
cluding elements adapted to be brought into
codperating. engagement with said stops to’

- transfer to said mechanism the number set

up ‘on the stops; and means operating au-
tomatically, after said mechanism and stops
have been brought into cooperating engage-
ment and without further movement of the
carrier, to restore to normal position those

stops which have-been set by operation of:|

. the keys.

- 80:

-'173." The combination with a movable car- 13

rier; stops mounted thereon; keys for set-
ting said stops to represent a desired num-
ber; mechanism including elements adapted

.to be brought into coGperating engagement
‘With said stops to transfer to said mecha-

85

" i ee
ma

: 4°\set b{

nism the number set up on the stops; means
operating automatically, after  said mech-.
anism ‘and stops  have been' brought into
erating engagement, to restore to nor-.
position those stops which have been
operation of the keys; and means

operable to throw said stop-restoring means

" -out of operation.

~174, The combinatiorﬂx.fof a series of fi ire

~wheels; mechanism ‘upon which numbers
. are adapted to be set up; means including a

. 46

rack for rotating each figure wheel for

transferring to sald wheels numbers set: up
on said mechanism; means acting to impart

" an extra movement to the rack of any wheel
to “ carry ten ” to said wheel from the wheel

50

iof next-lowest order; and means operable

to prevent' such extira carrying-ten move-

- ment of the rack of one wheel.

- B8 iiblexg; are adapted to be set up; means in-’

“clu

. wheel for. transferring to said
~bers. set -up‘on:said :mechanism ;

~

66

~175..The combination of a series of’
figure wheels; mechanism upon which num-

& rack for rotating each figure
vgheels num-
) ‘megns "1n-
cluding . a. spring-impelled lever acting to

impart an ‘extra ‘movement 'to -the - rack
" of any wheel to “carry ten’ to said wheel

from the wheel of next-lowest order; and

.- mreans operable to'prevent such extra .car-

‘ ;h' -ten” movement of the rack:-of one
w B o T T
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ement, and Withdutf ;

'176.. The combination of a series of keys;
‘a rotatable carrier having devices thereon
adapted to be set by the keys to represent
desired numbers ; means controlled by opera-
tion of the keys to intermittently rotate the
carrier in one direction; and a special key
or device- operable to rotate the carrier in
‘the other direction. . ‘

177. The combination of a series of de-
vices or stops- adapted to be set to repre-
sent a desired number, and with which other
parts of the mechanism are adapted to co-
operate in transferring to said mechanism
the said number; a movable carrier on
which said devices or stops are mounted;
a series of visibly disposed indicating de-

“vices movable. with said carrier; anda series

of keys operable to set said devices or stops
to represent the desired number and at the
same time to effect setting of correspond-
ing of the indicating devices to visibly dis-
play said number. ' : '

178. The combination of a series of de-

. vices or stops adapted to be set to represent

a desired number and with which other
parts of the mechanism are adapted to co-
operate. in. transferring to said mechanism
the said number; a series of visibly disposed
indicating devices; a series of keys operable
to Set said devices or stops to represent the
‘desired number and at the same time. to

- effect setting -of corresponding of the in-.
.dicating devices to visibly display said num-

bér; and medns operating automatically,
after transfer of the number from the de-
vices or stops, to restore the stops and in-
dicating devices to their normal positions.
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- 179. The combination of-a series of type -

‘bars; hammers one. corresponding to each
type bar, each hammer (with the excep-

tion of the one for the type-bar of highest

105

order) having a’lug .thereon overlapping

the hammer of the type-bar of next-highest
crder, whereby actuation of one hammer
‘will simultaneously actuate-all hammers of

[ type-bars of lower order.

110

180.  The combination of a series of keys;
devices adapted to-be set by and in accord-

ance with the operation of said keys; mech-
anism including elements adapted to. co-
operate with said devices to operate said

mechanism in accordance with the setting.

of the devices; means for relatively shifting
said mechanism and devices as set_to enable
each device once set to coGperate with one
of said elements in an original relationship
‘and with another of sald elements .in a
shifted relationship of said mechanism and
devices; and means for relatively- mov-
ing said mechanism and devices to bring

115

120

125

them into cobperative engagement in each -

of said original and shifted relationships.
181. The combination of a series of keys;
devices ‘adapted to be set. by and. in accord-

ance with the operation of said keys; mech-

130
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anism including elements adapted to co-
operate with said devices to operate said
mechanism in accordance with the setting
of the devices; means for relatively shift-
ing said mechanism and devices as set to

-enable each device once set to coéperate with

one of said elements in an original relation-
ship and with another of said elements in
a shifted relationship of said mechanism
and devices; means for relatively moving
said mechanism and devices to bring them
into coOperative engagement one or a plu-
rality of times in each of said original and
shifted relationships; and means operable
to limit said codperative engagements to a

- predetermined number in each relationship.

20

25

182. The. combination of a series of keys;
devices adapted to be set by and in accord-
ance with the operation of said keys; mech-
anism including elements adapted to co-
operate with said devices to operate said
mechanism in accordance with the setting
of the devices; means for relatively shift-
Ing said mechanism and devices as set to en-

.able each device once set to codperate with

one of said elements in an original relation-
ship and with another of said elemeénts in a
shifted relationship of said mechanism and

" devices; means for relatively moving said

30
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mechanism and devices to bring them into
coOperative engagement one or a plurality
of times in each of said original and shifted
relationships; and means operable.to pre-

determine the number of cooperate engage- |

ments in each relationship and to auto-
matically. lock the parts against further
movement when said number of engage-
ments has been effected. '
188. The combination of a series of keys;
devices adapted to be set by and in accord-
ance with the operation of said keys; mech-
anism including elements adapted to. co-
operate with. said devices to operate said
mechanism in accordance with the setting

.of the devices; means for relatively ad-

vancing said mechanism and devices as set
to enable each' device oncé set to codbperate
with one of said elements.in an original re-
lationship and with a different one of said
elements in each advanced relationship of
said mechanism and devices; and means for
relatively moving said mechanism and de-

vices to-bring them into codperative engage-
.ment one or a plurality of times in-each of

said original and advanced relationships.
184. The combination of a series of keys;

devices adapted -to be set by and in accord-

ance with the operation of said keys; mech-

anism including elements adapted to co-
operate” with said devices to operate said .

- mechanism in accordance with the setting of

65

the devices; means for relatively advancing
said mechanism and devices as set to enable

_each device once set to cobperate with one of

said elements in an original relationship and

48

with a different one of said elements in each
advanced relationship of said mechanism
and devices; means for relatively moving
said mechanism and devices to bring them
into codperative engagement one or a plu-

70

rality of times in each of said original and

advanced relationships; and means also
operable by said keys to predetermine and
limit the number of coGperations in each of
said relationships. . .
185. The combination of a series of keys;
devices adapted to be set by and in accord-
ance with the operation of said keys; mech-
anism including elements adapted to co-
operate with said devices to operate said
mechanism in accordance with the setting of
the devices; means for automatically restor-
ing the set devices to their normal inopera-
tive positions after codperative engagement
of the devices and elements; means under
control of an operator for throwing said
automatic restoring means out of operation;

‘means for relatively advancing said mecha-

nism and devices as set to enable each device
once set to cobperate with one of said ele-
ments in an original relationship and with a
different one of said elements in each ad-
vanced relationship of said mechanism and
devices; and means for relatively moving
said mechanism and devices to bring them
into cobperative engagement one or a plu-
rality of times in each of said original and
advanced relationships. R

186. The combination of a series of keys;
a movable carrier; stops or devices mounted
on said carrier and adapted to be set by
and in accordance with the operation of said
keys; mechanism including elements adapted
to cooperate with said stops to operate said
mechanism in accordance with the setting of
the stops; means for advancing said carrier,
with its stops as set, relative to said ele-
ments to enable each stop once set to co-
operate with one of said elements in an origi-
nal relationship and with a different one of
said elements in each advanced relationship
of said mechanism.and stops; and means for
relatively moving said mechanism and stops

to bring them into codperative engagement

one or a plurality of times in each of said
original and advanced relationships.

187. The combination of a series of keys;
a movable carrier; stops or devices mounted
on said carrier and adapted to be set by and
in accordance with the operation of said
keys; mechanism including elements adapt--
ed to cobperate with said stops to operate
said mechanism in accordance with the set-
ting of the stops; means for advancing said
carrier, with its stops as set, relative to said
elements to enable each stop once set to co-
operate with one of said elements in an orig-
inal relationship and with a different one of
said elements in each advanced relationship
of said mechanism and stops; means for rela-
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- and in
said keys; mechanism including -elements
- ‘adapted to codperate with said stops to op-
" . erate said mechanism in accordance with

15
: matically

tively moving said mechanism and stops to
bring them .into codperative engagement
cne or a plurality of times in each of said
original and advanced relationships; and
means operable to predetermine and limit
‘the number of codperations- in each of said
relationships.” o O

- 188., The combination of a series of keys;
2. movable carrier; stops or devices mount-
ed on-:k,'id carrier and adapted to be set by
ccordance with' the operation of

the setting of the stops; means for auto-
restoring the set stops to their
normal inopeérative positions after codpera-

' tive engligement of the stops and elements;

20

» ‘means under : control of an‘ operator for
throwing said - automatic restoring means

“out of operation; medns operable to ad-

-vance the carrier step-by-step to change the
_relationship of the stops and elements; and

" means for relatively ‘moving said mecha-

25

30

36

40

.nism' and stops to bring them into coopera-
“tive engagement one or a plurality of times
.in each: of said o
- tionships.

original and adyanced rela-

189. The combination with a series of

.keys; ‘a carrier movable in acontinuous

endless path; stops or devices mounted on
said carrier and adapted to be set in accord-
ance with the operation of said keys; means

- operable to intermittently advance said car-
-rier over its path; ‘mechanism -including

elements. adapted to cobperate with the
stops-to operate said mechanism in accord-
ance with the setting of the stops; means for

. automatically restoring set stops to their
-normal inactive position after codperative

‘engagement of the stops and elements;

- means for" throwing ‘'said stop-restoring

45

- 6o

56 -

60

66

means out. of operation; and means for
relatively moving said stops and elements

.into colperative engagement in different -

positions of the movable carrier. - :
190. The combination with a series of

-keys; a carrier. movable in a continuous

endless path; stops or devices mounted on

‘said carrier and adapted-to. be set in ac-

cordance with the operation of said keys;

means operable to intermittently advance .

said carrier over its path; mechanism in-
cluding elements adapted to codperate with
the stops to operate said mechanism in ac-
cordance ' with - the setting of the stops;
means for automatically restoring set stops
to their normal inactive position after co-

~ operative engagement of the stops and ele-

ments; means for throwing said stop-restor-
ing means out of operation ; means for rela-
tively moving said stops and: elements into.

_codperative engagement in different posi-

tions of the -movable carrier; and means

operable to pl‘edetermme and limit the num- .

10188100

ber—one or. more—of said cobperative en--

gagements in. each of said di

erent posi-
tions. - o ‘

. 191, The‘combinafion with a° series of

keys; a carriet movable in a continuous end-
less path; stops or devices mounted on said
carrier and adapted to be set in accordance
with the operation of said keys; means

_operable to intermittently advance said car- ..

rier over its path; mechanism including ele-
‘ments adapted to codperate with the stops

to operate .said mechanism in accordance

with the setting of the stops; means for
automatically restoring set stops to 'their

normal inactive.position after codperative.

engagement of the stops and elements;
means for . throwing said stop-restoring
means out of operation ; means for relatively
moving said stops and elements into “co-
.operative engagement in different positions
of the movable carrier; and means also

70
75

80

85

operable by said keys to predetermine and

' limit the number—one or more—of said-
: oiiifperative engagements, in each of said-
1

c

di
‘ent
keys. - v

erent positions, corresponding to differ-

numerical values represented by the .

90

192. The. combination with a series of

"keys; a rotatable carrier; stops or devices
- mounted on said carrier and adapted to be.
set in accordance with the operation of said
rotate

keys; means operable to intgrmittentl{
said ‘carrier; mechanism including elements

-adapted to coOperate with the stops to

operate said mechanism in accordance with
the setting of the stops; means for automati-
cally restoring set stops to their normal in-
active position after codperative engagement

of the stops and eléments ; means for throw-

ing said stop-restoring means éut of opera-

tion; and means for relatively moving said -
stops and elements into cobperative engaﬁf--; -
o

ment in different ‘positions” of the mova
carrier. - . :

-193. The combination with a series of
keys; a rotatable -carrier; stops or devices
mounted on said carrier and adapted to be

set in accordance with the operation of said’
- keys; mieans operable to 'intermittently

rotate said carrier; mechanism including
elements adapted to coGperate with the stops

‘to operate said mechanism -in accordance’

with the setting of the stops; means for

‘automatically . restoring set stops to their -~
normal ‘inactive position after codperative
engagement of the stops -and elements;.
~means’ . for throwing said - stop-restoring .-
means out of operation; means for relatively .- -
' said ‘stops .and elements into co--~

movin, d el 0
operative engagement in different positions

of the movable carrier; and means also -
operable by said keys to predetermine and

lLimit the number—one or moré—of said

different positi

codperative engagements, in each of said
ﬂge sitions, corre,spondmg._'to-dlﬁére
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ent numerical values represented by the
keys.

194. The combination of a series of keys;
devices adapted to be set by and in accord-
ance with the operation of said keys; mecha.
nism including elements adapted to codper-
ate with said devices to operate said mecha-
nism in accordance with the setting of the
devices; means for relatively shifting said
mechanism and devices as set to enable each
device once set to codperate with one of said

- elements in an original relationship and

15
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with another of said elements in a shifted
relationship of said mechanism and devices;
power driven means; and means under con-
trol of an operator to render said power-
driven means active to relatively move said
mechanism and devices to bring them into
codperative engagement in each of said
original and shifted relationships.

195. The combination of a series of keys;
devices adapted to be set by and in accord-
ance with the operation of said keys; mecha-
nism including elements adapted to codper-
ate with said devices to operate said mecha-
nism in accordance with the setting of the
devices; means for relatively shifting said
mechanism and devices as set to enable each
device once set to codperate with one of said
elements In an original relationship and
with another of said elements in a shifted
relationship of said mechanism and devices;
power driven means; means under control of
an operator to render said power-driven
means active to relatively move said mecha-
nism and devices to bring them into codpera-
tive engagement in each of said original and
shifted relationships; and means also under
control of an operator to predetermine the
number—one or more—of said cobperative
engagements in each relationship and auto-
matically render the power-driven means in-
active after said engagements have been
effected. N

196. The combination of a series of keys;

devices adapted to be set by and in ac- |

cordance with the operation of said keys;
mechanism including elements adapted to
cotperate with said devices to operate said
mechanism in accordance with the setting
of the devices; means for relatively shifting

said mechanism and devices as set to enable |

each device once set to codperate with one of
said elements in an original relationship and
with another of said elements in a shifted

relationship of said mechanism and devices;

power driven means; means under control
of an operator to render said power-driven
means active to relatively move said mech-
anism and devices to bring them into co-

operative engagement in each of said orig-

‘witnesses.

40

inal and shifted relationships; and means
also operable by said keys to predetermine
the number—one or more, in accordance
with the numerical values of the keys—of
said coOperative engagements in each rela-
tionship and automatically render the power
driven means inactive after said engage-
ments have been effected. o
197. The combination of a series of keys;
a movable carrier; stops or devices mounted
on said carrier and adapted to be set by
and in accordance with the operation of said
keys; mechanism including elements adapt-
ed to colperate with said stops to -operate
said mechanism in accordance with the set-
ting of the stops; means for advancing said

65

70

75

carrier, with its stops as set, relative to -

said elements to enable each stop once set

to codperate with one of said elements in an

original relationship and with a different
one of said elements in .each advanced re-
lationship of :aid mechanism and stops;
power driven means; and means under con-
trol of an operator to render said power
driven means active to relatively move said
mechanism and stops into codperative en-
gagement in each of said original and ad-
vanced relationships. ) '

198. The combination of a series of keys;
a movable ¢arrier; stops or devices mounted
on said carrier and adapted to be set by
and. in accordance with the operation of said

80

85

90

keys; mechanism including elements adapt- .

ed to cobperate with said stops to operate

said mechanism in accordance with the set-
ting of the stops; means for advancing said

carrier, with its stops as set, relative to said.

elements to enable each stop once set to co-
operate with one of said elements in an
original relationship and with a different
one of said elements in each advanced rela-
tionship of said mechanism and stops;
power driven means; means under control
of an operator to render said power driven

95

100

105

means active to relatively move said mech-

anism and stops into coOperative engage-
ment in each of said original and advanced
relationships; and means also under :con-
trol of an operator to predetermine the
number—one or more—of said codperative
engagements in each relationship and auto-

matically render the power driven means

inactive after sald engagements have been

effected. .
In testimony of the foregoing I have here-

unto set my hand in the presence of two

ALFRED S. McCASKEY.

Witnesses:
Georee W. BurTon,
E. BErMAN.
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C_orreCtion in Letters Pate‘nt No. 1,018,5]0.

It is hereby cernﬁed that in Letbers Patent - No 1,018,510, granted F: ebruary 27
1912, upon the application of Alfred S. McCaskey, of thcago, Illmms for an
1mprovement in “Calcu]a.tmg Machmes,” an error ‘appears in the printed. speclﬁca-
tion requiring correctlon as follows: Page 38, line ()6 stnke out the words “of the
carrlel and a plumllt_:y of keys the” and msert the words and sylla.ble of the carrier
different. number of steps cor-; nnd th’lt the said Letters Patent should be read with

thls correctlon therem that the same may conform to the record of the case in the

\ Patent Office. ' o

Signed and sealed this 17th day of September, A D:, 1912. _
[sEAL] , o . -C. C. BILLINGS,

Acting Commissioner of Patents.
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