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Patented Feb. 27, 1912. 
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To all whom it may concern 
Be it known that I, ALFRED S. McCASKEY, 

a citizen of the United States, residing at 
Chicago, in the county of Cook and State of 

5 Illinois, have invented certain new and use 
ful Improvements in Calculating-Ma 
chines, of which the following is a speci 
fication. , ) 
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 
except for a slight depression of the proper 
keys, the operating power being supplied 

20 from a substantially constant source, such 
as a motor or engine directly connected 
therewith or indirectly, through suitable 
power-transmitting means. 

Devices for carrying out mechanically or 
25 dinary processes 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—ånd series of temporary stops pro 
vided to check this positive movement at 

45 various predetermined points, it is obvious 
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. I prefer to determine and limit. 
distances of motion, so far as possible, by varying the starting point and not the stop 
ping point of the moving parts which do 

nisms 

places an unavoidable limitation upon 

the 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, I shall use the word “transmit 
ting” as referring to the operation of mov- '85 
ing these parts or elements to indicate re 
sults. 

I have in view a machine in which the 
mechanism intermediate of the keys and the indicating figure, wheels or printing mecha 

provides for proper transmission of 
a number which has been set up in such a 

90 

manner as not to interfere with the imme 
diate setting up of the next succeeding num 
ber or combination of figures, whereby no 
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 
chine 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 
() 

series thereof automatically places each 

digit keys, or effort made to locate figures in 
particular columns or spaces. In other 
words, the figure last set up by the depres 
sion 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 renoves or 
transfers the other or others one space or 
pression of the proper digit key in a single 
figure in its proper digital position. 

5 

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 
20 

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 heldor 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 
35 

resultant economy of energy and simplifica 
tion of construction. 
I have in view, further, such an arrange 

ment, adjustment and combination of parts 
as will enable me to take advantage of nu 

40 
example, it is well known that the 

merous mathematical laws to increase the 
For range of usefulness of my machine. 

rocess 
of multiplication is merely a method of 

45 

??? . 
50: 

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 well known 
that the remainder obtained from the sub 
traction of one number from another is 
made up of a combination of figuresiden 
tically.the same as is obtained by adding to 

55. 

60 

the ninuend the complement of the sub 
trahend, with the exception of the fact that 
as a result of the latter process the digit “1” 
is carried into, or added to the digit already 
"occup 
that occupied by the first figu 

ying the column or space to the left of 

plement of the subtrahend. 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 

1,018,510 

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

of 

rein the com 

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

65 

machine to great advantage in calculations involving problems in division. 
With the above and other general objects 

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 suficiently independent that the 
operator may proceed to set up the next suc 
ceeding number or amount while the mas chine is transmitting to the indicating and 
printing means the number just previously 
set up. r 
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 operatiye, and 
otherwise at will, to limit distances of move 
ment of reciprocating parts. . . . 
My invention further consists 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 numbers which have been set 
up, and in erasing means which do not in 
terfere with the transmitting mechanism, 
whereby another number may be immedi 
ately set up for subsequent transmission 

of the without waiting for the completion 
previous transmitting operation. 
My invention further consists in a series 

ure wheels with novel means for oper 
ating and ontrolling the same, and in the 
means for “carrying the digit “1” to each 

80 

85. 

90 

100 

105 

10 

succeeding wheel to the left as the “0” upon 
reach wheel passes a predetermined point, 
and in novel means for simultaneously re 
turning all of said wheels to zero. 

... My invention further consists in novel 
means for verifying the operation of the 
original value-determining means. , 
My invention further consists in each of a lurality 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 

employed for carrying out these ... ' 

5. 
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energy whereby parts may begiven a con 
stant tendency to move while checked 
against movement, and will move immedi 
ately upon release of the checking or re 
taining means. . 
My invention further consists in a single 

shaft, having a constant tendency to rotate 
and normally checked against rotation, for 

O 

mined number of rotations, and in a series 

15 

supplying the power to the various working 
parts of my machine, and in the means for releasing said shaft for one or a predeter 

of cams thereon, and in each one thereof, of 
suitable configuration and suitably located 
to impart the proper motion at the proper 
time to the parts in operative proximity 
thereto. . . . 

My invention further consists in a novel 
20 

25 

30 

35 

tion, and in which 
40 

45 

50 

escapement mechanism, and in the various 
means for controlling said mechanism, the 
step-by-step movement thereof, and the 
number of steps through which moved at 
one operation. 
My invention further consists in the auto 

matic printing and listing mechanism, and 
in the novel manner of operating and con 
trolling said mechanism. And my invention 
further consists in the various details of con 
struction, and in the location, adjustment, 
relationship and combinations of parts, all 
as hereinafter described and 
pointed out in the claims. 
My invention will be more readily un 

derstood by reference to the accompany ing drawings, forming a part of this speci 
fication, in which is illustrated a practical 
and convenient embodiment of my inven 

Figure 1 is a partly sectional side eleva 
tion of the computing, indicating and 
printing mechanisms, occupying the space 
of substantially the rear half of the casing, 
and being a continuation of Fig. 2, which is 
a similar view of the value - determining 
mechanisms, occupying the front or remain 
ing portion of the casing. Fig. 3 is a front 
elevation, the plate or plates of the casing 
having been removed. Fig. 4 is a top plan 
view of that portion of the machine shown 
in Fig. 1. 
portion shown in Fig. 2. Figs. 6, 7, 8, 9, 

55 

60 

10, 11, 12 and 13 are detailed views of parts 
of the escapement mechanism, hereinafter 
described. Fig. 14 is a plan of the cam 
shafts showing the relative location there 
on of each of the cams, detailed views of 
which appear in Figs. 15, 16, 17, 18, 19 and 
20. Fig. 21 is a partly sectional elevation 
of the series of figure wheels and support. 
therefor. Figs. 22.23, 24 and 25 are details, 
subsequently described. Fig. 26 is a central 
section of the p 
clutch, hereinafter identified and described, 
and Figs. 27, 28, 29, 30, 31 and 32, are de 

particularly-|| 

Fig. 5 is a top plan view of that 

referred form of friction. 

tail views hereinafter referred to and de 
scribed. 

Referring now to the drawings in detail, 
65 

I prefer to mount my machine upon a suit 
able base-board B, all the operating mecha 
nisms being preferably inclosed within a 
permanent casing C, of suitable config 
tion, made up of a plurality of sections de 

70 
ura 

tachably connected and adjusted to facili 
tate access to the working parts when de 
sired. . . . . . . . . 

Journaled in bearings in suitable sup 
ports mounted upon the base-board B, is 
the main power shaft. S', designed to be co 
nected in any suitable manner to a motor or 
other source of power (these connections not 
being shown in the drawings). Afriction 
clutch F (shown in detail in Fig. 26), 
other suitable form of clutch, divides, this 
shaft into two members, the major portion 
or member S thereof rotating constantly 
while the machine is in use, while the por 
tion or member S, thereof has constantly, 
under operation of said clutch, a tendency to 

so 
Or" | 

85 

rotate, although normally held againstro 
tation in a manner and for a purpose which 
will be hereinafter set forth. This friction 
clutch F may be of any preferred construc 
tion which will accomplish the purpose de 
sired, the one shown in the drawings com 
prising the usual cup member origidly at 
tached to the shaft S, the shaft S being 
provided with a head carrying the spring 
pressed shoes a a slidable against the inner 
face of the rim r of the cup. The shaft S? 
being held against rotation, it is obvious 
that the frictional contact between said 
shoes and rim, upon rotation of said shaft 
S, may be made to provide the necessary 
the checking means, said shoes sliding 
against the inner face of the rim when the 

90 

95 

100 

energy to rotate the shaft S upon release of 
05 

shaft S is held against rotation. To insure 
alinement, I have shown (Fig. 26) the shaft 
S extending a slight distance into the col 
lar at the extremity of the shaft S which 
forms a part of the cup c. 
The shaft S is provided with a worm in 

operative relation to the worm-gear g Fig. 
4 at the extremity of a shaft ? which is 
similarly journaled in bearings in supports 
upon the base-board B. The other extrem 
ity of the shaft S is provided with a bevel gear g’, (Figs 2 and 5) meshing with a 
similar bevel-gear g at the extremity of 
the shaft. S', which is provided with a simi 
lar gear at its other extremity (not shown 
in the drawings) meshing with the bevel 
ea 

? shaft S. The shaft S is similarly 
divided by the friction clutch F, (or other 
suitable form of clutch,) which, in construc 
tion and function, is preferably identical 
in all respects to the clutch F, whereby the 

O 

115 

20 

gº at the lower extremity of the aver- . - 
25 

  



major portion of the shaft S', rotating con 
stantly at a relatively reduced rate of speed 
under action of the power shaft S', will ro 
tate the shaft S. when the latter is free to 

5 rotate and provide a constant source of en 

O 

5 

20 

25 

ergy to keep said shaft S at all times under 
a positive tendency to rotate when checked 
or held against rotation. 

Rigidly mounted upon the vertical shaft 
S is the circular disk d, which I have 
shown provided with preferably one hun 
dred peripheral teeth t. A vertical shaft 
S', freely rotatable in supports suitably car 
ried by the frame of the machine, has fixed 
thereon the cupped disk or barrel d, said 
barrel being provided with a flange or 
rim 2 which I have shown provided 
with preferably thirty-five peripheral teeth 
2 meshing with the teeth. It of the 
disk, d. As a preferred construction, 
a ring dº, provided with seven equi 
distant, peripheral ratchet teeth t', has a cupped portion or flange 3 adapted to be 
wedged into or otherwise suitably attached 
to the barrel d. Loosely mounted upon the 
bearing sleeve 4 of the barrel d’, to rotate 
independently of said barrel and shaft, is 
the disk d, provided with a similar number 

30 
of similarly disposed ratchet teeth it. A 
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) suitably secured 

35 
at one extremity to said collar 4 and at the 
other extremity to a pin 5 on the face of the 
disk d, provides a constant force tending 
to rotate said disk. The disk d' is provided 

40 

45 

50 

55 

65 

on its under side (as shown in Figs. 6 and 
7) with an annular groove or channel 6, 
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 
barrel d' 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. 
p' and p, the upper end of each normally 
projecting slightly into the groove or chan 
nel 6.. These pins constitute a series of 
graduated lengths, and are provided with 
similar shoulder-heads 88 which project 
below the lower face of the barrel d 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 each of 
the shoulder-heads 88 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 

1,018,510 

ter, it is rotated in the direction indicated by 

g 

be hereinafter set forth to withdraw one, 
two, three, four or all of said pins, as may 
be desired, depending, obviously, upon the 
distance through which the disk d is 
depressed. . 
A vertical bar b. Fig. 

a suitable support or bracket 10, and is ca 
pable of a limited vertical, reciprocating 
movement. This bar 5 is provided with 
a laterally-projecting detent 11, engaging, 
when in its normal position, a tooth t of 
the disk d, and adapted to similarly en 
age, when depressed, a tooth t of the ring 

d and thereby clear the path of the teeth 
t' of the disk d. It will be remembered 
that the disk d is constantly under appli 

which force is transmitted through the mesh 
ing teeth to the barrel dº and the ring dº 
carried thereby. It will also be remembered 
that the disk d, mounted for independent 
sure, rotation thereof being normally 

upper face or side of the ring d, register 
sing with the groove 6 in the under side of 
the disk d 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 d' un 

2 (not shown in 
Fig. 5) is mounted in slide bearings upon 

cation of a force tending to rotate said disk, 

rotation, is under a constant spring pres 
checked by the detent 11. A pin 12 on the 

75 

80 

85 

90 

95 
der the force provided through the disk d. 
As the bar b is depressed, the detent 11. 
enters the path of one of the teeth it of the 
ring d prior to releasing a tooth it of the 
disk d. Upon complete release of the lat 

the arrow Fig. 5, by the spring f 
normal conditions, this rotation of the disk 
d' will be stopped by the engagement of the 
projecting extremity of the pin 
extremity 7 of the groove 6, whereupon, the 
barb' being released and returning under 
spring pressure to its normally raised po 
sition and releasing the barrel d' immedi 
ately after engagement is effected with a 

. Under 

100 

05 
p with the 

O 

tooth of the disk d, said, barreld will be 
free to rotate until stopped by the reengage 
ment of the pin 12 with the extremity of 
the groove 6. Normally, and except under. 
conditions hereinafter described, this escape-. 
ment mechanism provides for a simple, 
step-by-step rotative movement of the disk 
di upon reciprocation of the bar b. Hav 
ing provided thirty-five teeth on the barrel 

115 

120 
d, meshing with one hundred teeth on the . 
disk d, and seven equi-distant ratchet teeth 
on each of the rings d and the disk d, ... 
effecting an escapement through an arc cor 
responding to five teeth on each of the disks. 
d' and d", one complete rotation of the disk 
di will require twenty steps. The barrel dº 

125 

and the disk d operating alternately, in 
the same direction, the former being fixed 

disk d is controlled in a manner which will upon the shaft S', as is the collar 4, it is 130 
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obvious that the coil spring f, operating 
therebetween, will provide a constant source 
of energy to rotate the disk d“. 
The disk dº 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 

O 
endless or continuous series of rows of 
spring-pressed pins PPP, etc. Each of 
these pins P to P in each row comprises a 
head, 3, a cylindrical shank or body 14 
slidable within the aperture in which it is 
mounted, a shoulder 15 to limit its upward 

is movement under action of the spring, and 

20 

25 

a stem 16 the length of which is 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. Each 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 1818 are radially arranged 
about the shaft S at intervals corresponding 
to the distances between the rows of pins in 
the disk diº", and each having a limited, hori 
Zontal, reciprocating movement between 

45 

50 

suitable fixed supports. Each plate 18 is 
provided with a series of steps 1919, 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 saidE. 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 

imity. It will be noticed that the racks 20 
and 22 are located upon opposite sides of 
the pinions, whereby movement of the barb' 
in one direction will move the plate 18 in 
an opposite direction. Each of said plates 70 
18 is permanently held against movement 
towards 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 in the opposite direction is 75 
temporarily checked by means of a pin P', 
similarly mounted in the tenth or last aper- . . 
ture in each row thereof in the disk d. 
This pin P is similarly spring-pressed to a 
raised position, but is normally held in its 80 
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 spin 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 ü????????? step or stop 19 on 
said plate. 

Each of the reciprocating bars b, 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 each of said bars ? and the 110 
rod or bar m carried between the extremi 
ties of the pair of rocker arms A fixed 
upon the rock-shaft S. 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. 

stop movement of the latter. Each of said which the cam C operates. One rotation of 
plates 18 carries a rack 20 (shown in dotted 
lines in Fig. 2) suitably attached to one side 

60 

65. 

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 b.mounted in slide 
bearings in the frame of the machine. These 
bars b are bent as shown to bring their ex 
tremities into conveniently parallel prox 

the cam-shaft S will therefore effect at the 120 
proper time one reciprocation of the arms. 
A, distending all of the springs f 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 b is 
free to move until the plate 18 corresponding 
thereto has been released by the withdrawal 
of the pin p from its t Consequently, 
unless one of the pins P to P in this row 130 

  



has been depressed to release the pin P', the 
plate 18 is withheld against movement and 
there is no corresponding movement of the 
barb 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 its movement, said 
barb will be free to move under the tension 
of said spring f when said rocker arms A 

0 are operated, and will move through a dis 
tance equal to the distance through which 
the 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 A*, 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 is divided at its upper ex 
tremity into the branches 30 and 31. A rod 
32 connects the extremities of the branches 
31, and is 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 sp being suitably 

attached to a sector arm A. It will be ap 
parent that when said 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 if to 
impart a yielding force against each of said 
sector arms A*, tending to move each indi 

40 

vidually from its normal position. Such 
45 of said arms A as are free to move will 

therefore advance under the spring tension, 
while such thereof as are checked against pi 

raised free of the teeth of the sectors, this 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 extremities of 

55 

configuration shown to insure contact there 
with at all times by both rollers, the arms 
A and A' being oppositely disposed with 
reference thereto, ?????? movement is 60 positively controlled in both directionis. : 
The teeth it of each sector 29 mesh with 

the teeth t of one of a series of ten-toothed 
- pinions.34, each rigidly secured to and con 
... trolling the rotative movement of a figure 
65 wheel35, provided with the usual peripheral 

or reciprocated, that branches, 30 and 31. 

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 

characters, equidistantly disposed, indi 
j???? the digits from “1” to “0. Each 

gu 
is 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 A 
and the other end being provided with a 
suitable roller against which operates the 
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 S, 
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 detent 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 

re wheel with its corresponding pinion 

70 

75 

80 

85 

90 

95 

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 

05 

tension of the springs do move, the corre- . 
sponding sectors 29 will be advanced or car 
ried certain distances, limited and controlled 
as hereinafter described. The series of 
inions 34 having been just previously 

10 

movement of the released sectors will have 
no effect upon the figure wheels. Prior to 
the return of the sectors to their normal 
positions, however, said -pinions are re. turned into engage 
said sectors (preferably by gravity). It 
will be apparent, therefore, that as each arm 
and sector is returned to its normal position, 
rotation of the corresponding pinions will 

15 

ment with the teeth of 

120 

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. 
I have shown rigidly secured to each 

sector arm A a laterally extending arm. A", 
carrying at its extremity a sector 38, the end 
of which is preferably dovetailed in or 

125 

130 
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otherwise secured to the arm A. Each of figure wheels and pinions have been raised 
these sectors is provided with a series often to an inoperative position, and when each 
ratchet teeth t”, successive teeth being dis- of the sectors has reached its individual 
posed at gradually increasing distances limit of movement, and said pinions 

5 from the axis of shaft S, whereby any one dropped into engagement with the teeth 70 
of said teeth may be engaged by an-adjust- thereof, said sectors are then positively re 
able stop or detent 39, said detent being turned to their original positions, as de 
free or clear of the teeth tin advance of the scribed, thereby effecting rotation of each 
one engaged. 1. - corresponding figure wheel through a pre 

10 A series of bars b, the extremities of determined arc. 
which provide the detents 39, are mounted . The inventive idea embodied in the mech 
in slide bearings in suitable supports and anisms just described and their functions 
capable of a limited longitudinal movement is one of the most important of those which 
therethrough. Each bar b is provided on together form my complete invention. The 

15 its lower face with a pin 40, located and detent-bars b, positions of which determine 80 
adjusted for engagement with the pin 28 the various distances of movement of cor 
extending through the barb when the de- responding sectors, are independent of the 
tent 39 is in engagement with the first tooth bars b” the instant the pawls 42 engage the 
t of its coöperating sector 38, or, when the proper teeth in the series of ratchets 43, 

20 sector 29 is in its normal position. I have whereupon the bars b” which have been 85 
explained the manner of operating the re- moved may be immediately returned with 
ciprocating barb”, and limiting the distance out waiting for the sectors to complete, or 
through which it moves by the plate 18 and even commence, their reciprocations. Such 
the particular pin P to P. depressed. return of bars b and consequent return of 

25 Movement of the barb, will thus, through plates 18 to their normal positions (shown 90 
the pins 28 and 40, effect the movement of in Fig.2) is effected by the Spring pressure 
the corresponding detent-bar b8 through an which, as before explained, holds the end of 
equal distance, and against the action of a pitman 26 against its cam C, moving Said 
spring f in tension between the pin 41 on pitman to the left, Fig. 1, rocking the arms 

30 said bar band the short lever L. pivotally A', and causing bar m carried thereby to 95 
mounted upon the frame of the machine. engage pins m” (Fig. 1) of all bars b that 
It will be apparent that the spring f" and have been moyed and thus return said bars 
the lever L*also serve to press the pawl 42 to their normal positions. 
against the rack or ratchet 43, the teeth of My machine is provided with nine digit 

35 which are spaced to retain the detent 39 at keystok, of the gommon or usual pat- 100 
the proper distance from the sector 38 to tern, identified in the usual manner by the 
engage a particular tooth thereupon. Thus, proper symbols, and each comprising a 
upon movement of the barb through a cer. longitudinally reciprocating stem 44 pro 
tain distance, the bar b8" will be moved in jecting through the casing and capped by . . 

40 the same direction through an equal dis- a suitable striking head or button con- 105 
tance against the action of the spring f, veniently located for operation, These keys 
the barb being free to return to its nor- are spring-pressed to a normally raised pot 
mal position upon oscillation in a reverse sition, the stem of each having a pivotal 
direction of the rock arms A, the bar b, | connection (shown in dotted lines Fig. 2) . 

45 however, being held or checked in the posi- | with a corresponding horizontal lever Lº. 110 
tion to which it has been moved by the en- | Lever's L* are each provided at one end with 
gagement of the pawl 42 with the proper -a hammer 46, and at their other ends are 
tooth of the ratchet 43. In this manner the fulcrumed upon a shaft. S' suitably fixed 
bar b is withdrawn from engagement with in the frame of the machine. These levers 

50 the first tooth of the sector 38 to the L are shaped and adjusted, as shown in 115 
proper distance to check movement of said Fig. 5, to bring the series or row of ham- . 
sector 38, and consequently of the corre 
sponding sector 29, at a point determined 
by the particular pin P' to P which has d. The disk d being stationary for opera 

55 been depressed in a corresponding row tion, the depression of any one of the digit 120 
thereof in the disk, d. Upon rotation of keys kill to k will cause its corresponding 

75 

mers 46 into operative juxtaposition with 
one of the rows of pins P to P' in the disk 

the shaft, S, one or more sectors having hammer 46 to strike and depress a corre. 
been released and being free to move under sponding pin in that particularrow thereof 
action of the springs f, will advance until which is for the time being under said ham 

60 stopped by the engagement of the detent 39 mers. As hereinbefore described, each pin is 125 
with the particular tooth it on the spiral temporarily retained in its depressed posi 
sector 38 which corresponds with the row tion, and it is desired to advance the row in 
of pins in the disk din which a pin has which it is located one step to bring the next 
been depressed. It will be remembered that succeeding row under the hammers, and 

85 during this movement of the sectors the ready for the depression in a similar man- 130 

  



ner of any one of the pins in said last 

10 

.. " ??? 

mentioned row. Advancement of the disk done step upon the release of a digit key is 
accomplished, through the 
mechanism hereinbefore described, by pro 
viding for the depression of the bar b 
simultaneously with the depression of any 
one of said digit keys. For this purpose, I have shown a pair of rock arms Aº, piv 

n oted upon the shaft S', and connected at 
their extremities by arod 47 against which all of said digit-key levers Limpinge. The 
arms A and rod 4 are normally spring 
pressed in any suitable manner as by 

5 ?????????? a 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 shaft being 

20 
provided with counteracting shotilders (see 
Fig. 27)-a common and well-known con 

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

25 

1,018,510 

escapement. 

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 said shaft will rotate under the de 
scribed application of power until again 
checked by reengagement between said stop 
and rod. To effect this release, I have shown 
a piyoted 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 depression of a lever L, the 

70 

75 

power being preferably transmitted through . 
counteracting shoulders , , Fig. 4, where 
by depression of the lever L will operate to 
raise the lever L', while the lever L. may be 
raised without effecting movement of the 
lever L or the rod 54. A 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 
L', slightly depressing said lever L and 
passing below the same the latter being arm A' is provided with a forked extrem. preferably spring pressed to its normal posi 

ity, engaging a pin 49 near the lower end tion. The lever L is held in its normal or of said barb". Carried by the rod 47 is raised position by means of, the pivoted de 

80 

85 

90 
the lever L', of substantially S-shape (part tent 57 which engages the arm. A secured to 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 Ato 
effect downward 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 barb', 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 

50 

55. 

pressed position adapted to be engaged by 
its corresponding plate 18 when the latter is 
advanced by rotation of the camshaft S. 
The cam shaft S is operated from the 

shaft S by means of a chain of gears g', g', 
'g' and g. It will be remembered that the 
shaft S is subject at all times to a force 
tending to rotate the same, and does soro 
tate and therewith the shaft S except when 
said shaft S is held or checked against ro- on the barb' is located to engage the arm 
tation. Projecting from a collar 52 fixed 
upon the shaft S is the stop-arm 53 nor 

50 

35 

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 

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-cranklever operated by the reg 
ister bar 58, the other arm A* 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 b is thus 
effected by depression of the register bar. 
This barb' 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 

95 

100 

105 

???? against said arm A', which, as de 
ribed, is checked by the detent 57. A pin 

60 is suitably located upon said barb", and 
adapted at the propertime to engage the 
arm. A secured to and controlling move 
ment of the detent 57, raise said detent and 
free the arm A. The spring f 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, Ll', 
which is depressed to raise the end of the rod. 
54 and instantly returned when the end of 

10 

15 

125. 
said lever L. has passed beneath. A pin 61 
Aiupon the return of said bafand effect 
reengagement between said arm and the de 
tent 5. The lever L'Ibeing free to rise with out affecting the lever L, the lever L in re 

125 

turning will freely raise and pass the lever, 
L", which drops at once to its normal posi mon and usual construction and function. Ition. This adjustment is provided to insure 

When it is desired to rotate the shaft S, quick action, whereby, upon being raised to 
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20 

25 

30 

35 

40 

45 
18 against movement. 

50 

55 

60 

65 

mined distances or arcs, and 

nism, such as will be hereinafter described, 

mechanism to advance the disk d: one ste 

1,018,510 

release the stop-arm 53 on the shaft the rod 
54 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 successively 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 permit of one rotation of the camshaft. 
This rotation of the camshaft operates to 
withdraw the bars b°, corresponding to the 
plates 18 which have been released, to the 
proper distances from the spiral sectors. 
Immediately 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 

(the figure 
wheels and pinions having been returned) 
positively returning said sectors 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 

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

I provide a single-cipher key k, adapted 
upon depression to operate the escapement 
without depressing any of the pins Prº to P°, 
whereby the pin P in that row is not raised 
but continues to hold a corresponding plate 

This key kis one 
of a series of preferably five keys k, k, 
ki, k and k', 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 k'º being to advance the disk i di 
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 1’ from the wheele 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 i“, im 

. ?? 

9. 
pinging against the rod 68 carried between 
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 S' to rock. therewith and independ 
ently thereof, in consequence of which de 
ression of the key k" will operate through 

the arms A* to rock said shaft, S', depress 
the arm A and therewith the bar b to re 
lease the escapement, as described. The slot 
50 in the lever L' provides for the movement of the pin 51 therethrough, whereby opera 
tion of the escapement may be effected by 
said key, k without moving the lever L. 
The remaining four cipher keys k", k, k" 
and k are designed to provide, when oper 
ated independently, 
through two, three, four ànd five steps, re 
spectively, at one operation. Each of these 
cipher keys has a similar vertical stem, 62, 
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 

70 

75 

80 

for an escapement 

85 

90 
posed, longitudinally - slidable, contiguous 
bars or rods b and b, 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, b, is provided 
with a pin 66 engaged by a fork 67 at the 
extremity of a rock armA at one end of 
a shaft L', another rock-arm b on said 
shaft being provided with a similar fork 
68 operating in an annular 
end of the sleeve. 9, to raise and lower the 
disk d", which, as hereinbefore described, is adapted upon depression to successively 
engage and withdraw the pins p, p, p", p. 
and p" from the groove 6 in the disk d. 

mounted in slide bearings for a limited, yer 

It has been seen that the depression of said 
disk through a certain distance will with 
draw the shortest of said pins; through a 
slightly greater distance, the next pin, and 
soon. Depression of said disk is thus con 
trolled by means of the sliding barsb" and 

95 

100 
groove 69 at the . 

105 

110 

b', operating, under ordinary conditions, as . 
stated, in unison. . - 
I have shown each of the vertical stems 

of the keys keç10 ki, ki*, k:1* and k*4 provided 
with tapered or beveled shoulders i, , , 

115 
???. 

i and i, respectively, providing inclined 
planes of successively increasing pitch or 
angle. Mounted upon the lower barb" and 120 
each located and adjusted to be immedi 
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 ??? through a distance which varies as the pitc 
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 

125 
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| est pº of the pins from the groove 6 of the 

LO 

against its pin 70 and hence does not move the barb' will be moved one additional step 
bars b and b'. Depression of the two 
cipher key k', will however under normal 
conditions move the bars band b through 
the proper distance to withdraw the short 
disk d and permit an escapement of one 
additional step, or two steps in all, Simi 
larly, depression of the key k will with 

to draw the two pins p and p° from the groove, 

15 

25 

permitting of an escapement of three steps, 
depression of key k" will effect an escape 
ment of four steps and of key k five steps. 
I have referred to the simultaneous de 
ression of both a digit key and a cipher 
ey. This is to facilitate the setting up of 

such a number as “5000', which, while 
first striking the digit key k and subse 
quently the three-cipher key k' will prop 
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 
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 

35 

from engagement with the pin 65, to permit 
of the longitudinal movement of the bars 
band bindependently of each other within 
the limits provided by the pin 73 in the 
notch. 74. I have also shown a longitudi 
nally reciprociting barb", pivotally, mount 

40 

ed upon the pair of rock arms A', and 
provided with a series of notches 75, (Fig. 
3) normally clear of the path of each of a 
corresponding series of pins 76 (Fig. 2) 

- on the cipher-key stem 62. This barb" is 
normally adapted to engage any one of the 

. . . . s 76 to stop downward movement of the 
45 

50 

ey stems 62, and when moved longitudi 
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 
the notch. To provide for this longitudinal 
movement through the proper distance of . 
the barb, I have shown a tapered or bev 
eled shoulder. 77, providing an inclined 
plane upon the upper extremity of one of 

55 the rock arms A, adapted to be impinged 

. 60 

by the end of the lever Liri its downward 
novement, these parts being adjusted to pro 
vide for. proper distance of movement of 
the barb when the lever L is depressed by operation of any one of the digit. keys. 
ach cipher-key stem is thus capable of an 

additional downward movement, when de 

65 
pressed simultaneously with the depression 
of a digit key, and the bars band b being 
now movable independently of each other, 

1018,510. 

to withdraw from the groove 6 in the disk 
d one more of the pins p to p than would 
be so withdrawn by the depression of the 
cipher key alone. Thus, depression of a 
digit-key and cipher-key k 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 b° to the right a distance 
sufficient to actuate rock-arm A', shaft Li 
and rock-armb, 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 
a digit-key and the five-cipher key k' 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 d under-in 
fluence of spring f being in such case ar 
rested by extremity 7 of groove 6 making 
contact with pin 12 on disk d. 
I prefer to equip, my machine with a 

series of preliminary indicating wheels in 
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 

75 

80 

35 

90 

95 
per extremity thereof. This disk is pro- i 
vided with a series of approximately radi 
ally disposed plates 770, corresponding to 
the radial rows of pins in the disk d. These 
plates are provided with teeth t meshing 
with the teeth of the pinion 78 secured to 
the single figure wheel 79 rotatably mounted 
in suitable supports on the disk d. A spiral 
springf", one end of which is secured to the 
rim of said figure wheel and the other to 
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 it are 
provided on the lower edge of this plate 
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 thema 
chine, is operated by means of a pin 83 at 
the extremity of the arm. A fixed upon the 

O 

5 

rod 47, which, as has been described, is de 
- pressed upon each depression of a ? ???? 

Ing for pin83 operates in the slot 84-provi 2 
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 
pawl-operating levers 81 will pass freely be 
tween the branches of the fork 85, each step 
in the movement of said disks d and d" suc 
cessively bringing one of the levers 81 into 
position to be engaged by said fork when 

125 
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moved in a vertical direction. It will be 
apparent that upon striking a digit key, in 
addition to depressing its correspondingpin 
in the disk d", the lever L will be operated. 

5 to raise a corresponding pawl-releasingle-. 
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 d" to 

15 limit the movement of said plate toward 
the center of the disk, also provides a sto 
through the bent portion 87 thereof 
adapted under normal conditions to pass 
freely under the upper arms of the branched 

20 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 hammer 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, I 
have shown a plate 89 (Figs. 24 and 25) 

30 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 
35 parent that when a certain digit, key is 

struck, resulting in the depression of a cor 
responding pin in a row on the disk done 
extremity of the lever L will be depressed, 
raising the fork 85 and operating the lever 

40 81 to release the pawl controlled thereby, to 
permit of rotation of the figure wheel 79 
under action of the spiral spring f. De 
pression of the hammer operated by the par 
ticular digit key struck, permits a corre 

... 45 sponding rod 88 to fall in its notch in the 
plate 89, bringing the arm 92 thereof into 
the path of the an 87 of the } 86, to stop 
movement of the plate 770, an 
of the wheel 9, at a point determinable by 50 the striking of the desired digit key. It will 

: be apparent that the relationship of these 
parts may be, and is herein illustrated, so ad 
justed that movement of the plate 770 will 
be stopped at that point where the figure 

55 wheel, 79 (which is provided with the ten 
º digital characters) will indicate a value cor 
responding to that of the key depressed and 
the pin in the disk d" which has been de 
pressed. I prefer to provide the casing of 

60 my machine with a glass plate 93 (Fig.2). 
so that these figure wheels 79 may be con 
stantly in view and the work verified as it Naturally, these preliminary progresses. 

wheels must be returned to zero after 
65 the number has been sent forward to the 

consequently 

registering mechanism. To accomplish this, 
I have shown a peripherally grooved disk.d. 
fixed upon the lower end of a sleeve 94 slid 
able upon the shaft S. Through apertures 
in this disk, and corresponding apertures in to 
the disk 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 5 
each of which is attached to the end of a 
plate 770, passing through suitable aper 
tures in the disk di" and the flange 97. The 
rods 95 are normally in their lower positions, . 
as indicated in Fig. 2, the plates, 770 being 80 
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 dist ss 
tance equal to the distance of movement of 
said plate. Operating within the peripheral 
groove 98 of the disk d is the fork 99 at the 
extremity of the lever L' pivoted at 100 and 
operated by means of the short arm A'. A go 
connecting rod or plate 101 is pivoted to 
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- g5 
mally within the upper portion of the double 
slot 103, where it is engaged upon move 
ment of said arm A to rock 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 moyed 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 d, which have 110 
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 l', depending from the 115 
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 leveris provided 120 
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- 125 
nisms. The other end of the rod 104 is pro-- 
vided with a pin 105, normally within a 
notch 106 *?? in the vertically recipro 
cating shoe 107 at the extremity of the lever 
L, pivoted at 108 and reciprocated by 130. 
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means of the lever L 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 
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upon the shaft as to depress the lever L. 
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 Pºiº 
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 

20 

pressed by means 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 

25 

30 

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 concrete 
values in multiples of ten from the initial 
wheel. I have hereinbefore described 
mechanism including ten bars b, ten plates 
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 allinement 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 

45. 

50 

55 

transmitted to the figure wheels by depres 
sion of the register bar. The eleventh 

corresponding plate 18 and bar b, 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 
A" and detent 39, which latter may be fixed 
in the position shown in Fig.1, no means 
(such as barb, etc.) being provided to move 
this particular detent. The presence of 
these parts is essential to the carrying of 
tens to the eleventh figure wheel, as will 
later appear. It remains to be described 
how these wheels “carry,' from one to the 

- other, in performing processes of addition. 
It is obviously necessary that one complete 
revolution of the “units' 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 numeral already ap 
pearing thereon. Similarly, each complete 

figure 
wheel 35, the lowermost in Fig. 4, has no 

on the branches 31 of the levers L. 

“1” to the “hundreds” wheel, and so on 
through the series. 
There are many well-known ways of 

effecting movement 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, fulcrumed 
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 

65 

70 

75 

80. 

the opposite side thereof. It will be appar 
ent that as each figure wheel is revolved 
(counter-clockwise in direction-referring 

.85 to Fig. 1) a point is reached where the pin 
113 will contact with and depress the shoe 
112, operating through said lever L' 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 
machine, against which all of said spiral 
sector arms A 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-I have shown (in dotted lines Fig. 1) 
a series of individual levers L, pivoted 
upon a shaft S and each under constant 
pressure of a spring fin tension between 
the arm A of each of said levers and a rod 
115 supported between a pair of arms A 

Each 
of said levers L'impinges against a pin 
116 on a corresponding sector arm A. 
Under this constant but yielding pressure 
each sector-29 will move the additional step 

100 

110 
when the detent 110 is withdrawn in the 
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 

115 

which one or more of them may have been 
moved in carrying. From the previous de 
scription, it will be understood that the rock 
arm A* and its sector 29, of the eleventh 
figure - wheel 35, have no movement to 
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. For example, when 
the tenth wheel 35 moves from nine to zero, 

revolution of the “tens” wheel should carry i the pin 113 thereof actuates its correspond 

120 

125 
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ing lever Lºº to withdraw detent 110 from 
the path, of pin 111 on the sector 29 of the 
eleventh wheel 35, permitting the lever L. 
corresponding to said wheel to move rack 
29 the additional step limited by stop 114. 
thus advancing said eleventh wheel one step 
to carry ten thereto from the tenth wheel. 
To return the levers. L 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 

i series óf preferably elastic pins or spring 
bars 117, mounted upon the rock-shaft S' 

5. carried by the pair of rock arms A. A 
pitman or connecting-rod 118 is pivoted to 
one thereof to reciprocate said arms, being 
provided with a roller at the ?????? 

20 

25 

thereof against which operates the cam C. 
upon the shaft S. I 

a purpose which will be hereinafter ex 
plained. The cam C. 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 
.have been advanced under yielding force 29 , "?? 

30 

35 

40 

A third row of four keys is shown, one of 
which, k, bears the symbol or character 
“x' 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 
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 d 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. 

It has been described how the shafts S. 
is normally stopped upon the completion of 
one rotation. To carry out a simple proc 

prefer to employ 
yielding means to return said levers L for 

two 

* L8 

plier consists in a single figure, of units only, 
it 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 

65 

70 

sists in a number containing two figures, or 
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 S 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 
of each of the figures of the multiplicand, 
which are représented by the depressed pins, 
one space each to the left, which will re 
sult-if said shaft S is rotated once-in the 
transfer and addition. to the number al 
ready appearing upon the figure wheels of 
the product of the original multiplicandi and 
ten. Obviously, if said shaft is continu 
ously rotated a predetermined number of 
times, instead of once, the process of mul 
tiplying one number by another containing 

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 

75 

80 

85 

90 

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 anyone of the 
series of pins 119 projecting downwardly, 
from 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 120 110. 
is slidable upon said shaft, and provided at 
each 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 
123 fixed upon the base-board of the ma 

115 
chine, or a clutch 124 upon said shaft. . 
Sleeve 120 carries a gearg, adapted to 
be rotated through a suitable chain of gears 
gi and g (Fig. 5) by the ratchet wheel 
125. Gear g has wide teeth to prevent 

120 
disengagement of the teeth of gear g when 
sleeve 120 is shifted vertically, as hereafter. 
explained. This ratchet wheel 125 is ro 
tated, when said shaft is free to rotate, by 125 
a bar b, actuated in one direction by a 
sprl 

ess, in multiplication, in which the multi- I suitable tooth-engaging pawl 126, said bar 
b8, Fig. 1, and provided with a 
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being capable of a limited reciprocating 
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. S. Rotation of said shaft S thus 
moves said bar b to its operative position 
with spring b under tension and with 
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 b 
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 
said sleeve 120, to raise and lower said 
sleeve into and out of engagement with the 

10 

5 

clutch 124 upon said shaft. When in its 
20 lower position, engagement between the 

clutches 121 on the sleeve and 123 on the 
base-board of the machine, holds said sleeve 
against rotation. 
The lever L is oper 

taneous depression of a digit key and the 
multiplying key, by means of the barb" 
Yº: to the rod 47 which is depressed y operation of each and any digit key. 
This bar bºis 
normally free of but adapted to engage the 
pin 132 at the extremity of the lever L. 
The multiplying key k" effects this ent gagement, this key stem being provided 

30 

with a tapered or beveled shoulder 133. 
operating against the stud 134 at the ex 
tremity of the barb", effecting when said key is depressed, not only longitudinal dis 
lacement of said bar b. but forcing the 
ar b' into a position where engagement 

is effected between the 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 

S5 

40 

4. 
engaging the upper clutch members 122 and 
??#''' effect ??.??;{ shaft S10. It 

has been heretofore explained that the de 
pression of a digit key, and the resulting 

50 depression of a corresponding hammer 46, 
??? a corresponding pivoted bar 88 to lrop and therewith the pin 119, projecting 
from its lower face or edge. When one of 
said pivoted bars 88 is in its lowered posi 

55. 
ment thereof and, consequently, rotation of 
said shaft, the distance of rotation, or the 
number of successive steps thereof, depend 

80 ing upon the position of the depressed 
bar88. ... " - 

I have shown the spring-pressed barb 
provided with a pin 135, adapted, upon 
movement of said bar toward the shaft. S', 

65 to engage the extremity of the lever L' and 

rated by the simul 

rovided with a notch 131, 

ing the same of the lower clutch 123 and 

tion, its pin 119 is in the path of the arm 
A upon the shaft S and stops move 
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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 b 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 
S as the number of times said bar is recip 
rocated. It will be remembered that this 
barb is free to move under the force of the 
spring b only as said ratchet wheel 125 is 
free to rotate, which, in turn, depends upon 
the freedom of said sleeve 120 and shaft 
S 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 b 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 
barb 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 S160 will thus be effected 
through the chain of gears in a step-by-step 
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 b and corresponding in number to 
the digital value or position of the particu 

obviously, movement of the bar b by 
spring b in a direction to raise said stop 
mains in its lowered position 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 rotations of the shaft Sº 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) 
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 a“ (Fig. 2) 
depending from said part of the frame 
work. In effecting a series of repeated ad 
ditions, however, I must prevent what I 

arm 54 will be prevented, and said arm re 

to a part of the machine frame and at its 

85 

90 

95 
movement. Secondly, the depression of the 
obviously, to the figure in the multiplier 

100 

105 

lar digit key depressed. When so stopped, . 
its. 

O 
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120 

25 
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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 barb, previously referred to, 
- effected by operation of the beveled shoul 

0. 

15 

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

der 133 against the stud 134 at the extrem 
ity of said bar b upon depression of the 
multiplying key. The other extremity of 
the bar b, 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 b. 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. aid, consequently, 
depression of the pins P to release the pins 
P to P which may have been depressed. 
In preventing return of the depressed pins 
P to P, I desire, at the same time, to pre 

25 

SS 

40 

45 

50 

Yent erasure of the figures appearing upon 
the verifying figure wheels 79. This is ac 
complished by means of the barb, pivoted 
between the plate or rod 101 and the rock 
arm. A secured to and rocked by the arm 
A pivoted to and operated by the stud 134. 
Thus, upon depression of the multiplying 
key, the barbº ?? be depressed carrying 

pression of the digit key simultaneously with 
depression of the multiplying key. X 
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 coopera 
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 
'1' is 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 

therewith the pivoted end of the plate or occupied this space or column-is not taken 
rod 101 and bringing the pin 102 thereon 
into the lower portion of the double slot 
103 where 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 o 
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 S, 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, but do 
provide a lever L, fulcrumed at 136, one 
end of which is operated upon by beveled 

55 

80 
vided with a downwardly-projecting bev 

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 L' is moved horizon 
tally to a point immediately above the re 
lease pin P in that row of pins which is at 
that time in operative relation to the ham 
mers 46. This end of the lever L is pro 

... eled shoulder 139 adapted to engage the 
head of the raised pin P-which, as will be 
remembered, has been released by the de 

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 

s the 
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smaller from the larger. This fact is taken 
advantage of by me in carrying out with my 
machine the process of subtraction. To 105 
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 upon 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 “1” the value of the last key. 
For instance, should the subtrahend be the 
number 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 

115 

20 

125 

quence. of which, in striking the riumber 6817-using the keys according to their 
complementary values-the last figure in 130 
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decreased in value one unit, and the numeral 
“6” employed, which transfers the real 
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said number, which in this case is “ ? ”, i? 1 transferred and added to the minuend, 

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 subtrahend, employing the 
digit keys according to the numerical value 
represented by the lower row of identifying 
numerals, the last one of which employed I 

5 

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 disregard 
this “1,” the proper, remainder will be 
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 

40 
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in the series 

65 

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 
superfluous figures by the printing mecha 
nism, I provide what I call the subtraction 
key kº, (Fig. 5) the stem of which is pro 
vided with a beveled shoulder 140, (??????? ?????? 
32) adapted upon depression of said key to 
impinge against one arm of the lever 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, 

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 
6841 from the number 2243728. 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, Istrike the digit key representing 
“9’ five times, immediately following with 
the figures 6, 8, 4, 7 and 0, employing the 
lower row of identifying numerals on the digitkeys and remembering to decrease the 
value of the last numeral one unit. What 
is actually done by the machine, therefore, 
is indicated in the following: 

00002243728 
0.9999931529 

‘. . 00002175257 
As has been explained, the carrying of 1 

to the eleventh wheel has been prevented by 
the depression of subtraction key k”, and 
the number now shown by the figure wheel 
and printed is the correct remainder result 
ing from the subtraction of ª 68471 from 
2243728. From the preceding explanation it 
will be understood that if said eleventh fig 
iure wheel were omitted from the machine, the function of the subtraction key k" and 
the lever Li actuated thereby would be 
eliminated, and said parts could 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 

05 

O 

15 
a series of repeated subtractions, which, . 
while somewhat more complicated than the 
other processes my machine is capable of 

heretofore referred to, to prevent movement performing, may nevertheless be effected . 
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 
k', 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 

(disregarding the eleventh), 
and then follow with the complement of the 
subtrahend, when this number has been 

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 
in each partial dividend, may make use of 
the multiplyin 
plained, and effect a great saving in time. 
In carrying out a process of division by 

120 . 

125 

key, as hereinafter ex 
130 
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auxiliary employment of the multiplying 
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 

O 

5 

divisor and the relative value thereof as com 
pared with each partial dividend. The 
process may possibly be best explained by 
illustrating a ?????????? 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”, etc., the divisor, following, as in the 

20 

25 

30 

35 

40 

45 

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, preceding 
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 k" 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 upon the rows of pins pp', etc., for 
addition thereto the following: 

99508000 
I have noted that my divisor 492 is con 

tained in my first partial dividend 3 times. 
I therefore simultaneously depress the mul tiplying key k" and the digit key k, where 
upon the machine upon depression of the 
register bar 58 carries out the following op 
before described: 

50 

55. 

60 

65 

eration, continuously, in the manner herein 

0000172868 
99508 
99508 
99508 

00800252687 
My remainder, 252, thus appearing upon 

the figure wheels, being less than my divi 
sor, 492, Istrike the reverse spacing key k, 
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 k", said figures 508 may be 
brought to the position indicated by the use 
of the cipher-keys k", k, etc. I note that 
my divisor 492 is contained in my second 

| ment of the bar b'1. 

partial dividend, 2526, 5 times. I therefore simultaneously depress the multiplying key 
k" and the digit key k" the following oper 
ation resulting: 

00800252687 
99508 
995.08 
99508 

m 99508 

. . . .995.08 

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 time. 
addition is then performed, as follows: 

00350006687 
. . . .995.08 

00351001767 
I again transfer or shift the complement 

of the divisor one space to the right, noting 
that my divisoris containedin my last par 

The simple process of 

70 

75 

80 

85 

90 

tial dividend 3 times. Similarly, then, this 
last process may be performed by the ma-. 
chine : . 

00351001767 
99508 
99508 
99508 . 

003518.00291 
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 

95 

100 

105 
the employment of the ?????? key, in 

y the manner I have just described, I prefer to 
Iterm 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 to P in the disk d. 
This may be accomplished by providing the 
stem of the division key with a tapered or 
beveled shoulder similar to the beveled 
shoulder 133 upon the multiplying key k", 
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 

equip my machine with a key k", which, 

110 

15 

20 
ess of division through the employment of . 
the division key kº, I first set up the divi 
dend and, transfer the same to the fig 
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 

ure 
wheels in the manner described. I then set 

125 

130 
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more 9's. Through the ??? of the single-cipher or release keyk", now bring 
the complement of the divisor into proper 
position under my first partial dividend. It 

5 will be ?????? remembering that depres 
sion of the key k" prevents erasure of the 
numberset 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 divisionkey ?c" 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 

5 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 m 
divisor. When I note that it is less than 

20 my divisor, Istrike or depress the reverse 
spacing key k", (or to the same end, ma 
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 repetitions thereof, will 
bring the complement of my divisor, still 
set up on the disk dº, under my second par 
tial dividend, whereupon I again hold down 

30 or depress the divison key while successivel 
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 f 

S5 have a remainder from my last partial divi 
dend, when the figure wheels will show, in a 
?? similar to the previously descri process of division, my quotient 
and final remainder. . . . . . 

40 The back-spacing or reverse-spacing, key 
k, 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 
arm. A controllin pivoted lever L. 

, when said key is depressed, the 
45 the movement of the 

- 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 ton the disk d and rotate. 

50 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 

satively operative position by means of the 
in 145, whereby, upon depression of the 
keyka tooth it is engaged by said pawl 
and back-spacing of the disk d through one 

í step effected. Í also provide a key k*, 
60 which term the “unison' key, the func 

tion of which is to provide independent 
I means for returning all of the figure wheels 
to zero. This key is shown with a stem 
146 (Fig. 1) provided with a piyoted stop 147, spring-pressed to its normal position, 

1,018,51o 
and operating, upon depression of said key, 
to impinge against the arm of the bell-crank 
lever Li to move the shaft S, suitably . 

pair of rock arms of 
This 

carried between a 
which the arm of said lever is one. 70 
shaft or rod S is adapted to simultaneously . 
contact with the pins 41 upon the sliding 
bars b to withdraw all of said bars to their 
maximum distance of movement from the 
sectors 38. . . . . cº 

Journaled in suitable bearings mounted on 
the base-board of the machine, is the rock 
?2 ???? 
by downward movement of the unison key 
stem 146. A similar arm A, fixed to the 

shaft SP the crank or rock arm to and adapted to be depressed 

75 

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 the cam-shaft 
Sto rotate therewith yet have a limited 
longitudinal sliding movement thereon. 
Upon this sleeve is mounted the cam C, 

85 

which, as will be remembered, reciprocates 
the rod or pitman 36 to raise and lower the 
entire series of figure, wheels and pinions. 
This sleeve also carries a similar cam C, 

90 

oppositely disposed, and operating, when 
said unison key 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 
series of figure 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 

95 

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 sectors 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 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 
determined point in the line or plane of 
vision. §i::'''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 

advanced un 

O 

5 

120 

until the zero is reached, the entire series of . 
figure wheels being raised to disengage the 125 
pinions 34 from the teeth of the sectors 29 
during return of the sectors to their nor 
mally retracted 
returning the ??????????eel?? to unison will 
actuate i. printing mechanism, explained 

ositions. This operation of 
13 
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verse direction, under operation of the unison 
v 56 

20 

25 

so 

35 

40 

45 

50 

hereafter, to print the amount or total ac 
cumulated upon the figure-wheels. 
I have shown the lever L, after having 

been operated to “carry 1,” returned to nor 
mal position by ? pressure springs 
117, on account of the fact that just as it is 
desired to return all of the figure wheels to 
zero one of said wheels may just have ef 
fected the “carrying of 1' to the next suc 
ceeding wheel to the left, and the pin 118 
thereon just have released its correspond 
ing shoe 112. Now, should it happen that 
this wheel should begin to rotate in a re 
key, before operation of the rock shaft S 
to return the levers L' to normal positions, 
operation of said shaft S. might commence 
while said pin 113 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 b in its retracted position, to be subse 
quently returned in a manner which has been 
described. - 
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 P???: I provide 
a key 19, the stem of which is provided with 
a tapered orbeveled shoulder, similar inilo 
cation and function to the tapered shoulder 
133 on the stem of the key k", impinging 
against a stud, similar to the stud 134, carried 
by a rock-arm, similar to the rock-arm A'. 
Barb is connected to said stud and adapted 
to be moved longitudinally by depression of 
said key k. The other extremity of this 
bar b is pivoted to an arm of the bell 
crank lever L*, the other arm of which is 

55 
provided with a pin 166 adapted to impinge 
against the lever L', when said bar b 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. V - 
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 

L9 

part of the present invention, is not illus. 
trated in the drawings. The paper is pref 
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 thereonindicating 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 A', pivoted on the shaft S', and 
rocked by means of a lever L* the extremity 

..fected. 

of which is pivoted to the connecting rod 
155 pivoted to the supporting arm A of a 
corresponding sector 29. Each type sector 
153 is pivoted at a to its arm A' and has 
a shoulder a which normally bears by 
gravity against said arm, leaving the sector 
free to swing upward on its pivota" in 
making a printing stroke. It will thus be 
apparent that movement of any one of said 

70 

75 

80 

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. 
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 t upon said 
ratchet are adapted upon rotation thereof to 
engage the operating lever L. (with which 
each of said hammers is provided) of a par 00 

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 

05 

to strike the propertype sector and press the 
desired type thereon against the platen. 
Each of the hammer levers L is provided 
with a wing 159, (Fig. 1) projecting to the 
left over the next ?????j??????f: hammer lever 
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 

0. 

115 

To determine the longitudinal position of 
the operating ratchet wheel. 
shaft S., I have 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 153 
which 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 
L°4 corresponding to the first type sector 153 

157 upon the 120 

25 

130 
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20 
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 f", whereby, just 
prior to the printing operation, a pull is ex 
erted upon said sleeve to move the same un 

- 20, 

25, 

30 

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 operate this 
ratchet wheel, I have shown a reciprocally 
sliding barb provided at one extremity 
with a roller 164 (Fig. 4) and spring-pressed 
against the cam Cupon the shaft S, the 
other end thereof being provided with a 
spring-pressed pawl 165 adapted to engage 
corresponding teeth t to rotate a ratchet 
wheel 168 through one step upon each ro 
tation of the camshaft S, the cam C' being 
of a configuration and so disposed to effect 

35 

therefore do not desire to limit my invention 
40 

45 

50 

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 
to the specific construction herein shown and described. 
Having thus described my invention, I 

claim as new and desire to secure by Letters 
Patent: . 
1. In a calculating machine, the combina 

tion of a series of figure-wheels; independ 
ent mechanism for each wheel including 
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 

5 5 

ment of saíd stop-engaging means through 
movement in one direction only, said stops 
when operative being adapted to arrest and 
determine the extent of movement of the stop-engaging means coöperating there 
with; and means for rendering operative 
any one stop in one or more of said rows. 

60 

65 

2. In a calculating machine, the combina 
tion of a series of figure-wheels; independ 
ent mechanism for each wheel including. wheel-rotating means and stop-engaging 
means; a movably supported series of rows, 
of normally inoperative ? said stops when operative being adapte to arrest and 

1.018.51? 

determine the extent of movement of the 
stop-engaging means coöperating there 
} means for rendering operative 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 calculating machine, the combina 
tion of a series of figure-wheels; independ 
ent mechanism for each wheel including 

70 

75 

wheel-rotating means and stop engaging 
means; a movably supported continuousse 
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 coöperat 
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 §??????? means. 4. In a calculating machine, the combina 
tion of a series of figure-wheels; independ 

80 

85 

90 
ent 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 re 
peatedly positioned to the paths of move 
ment of said stopengaging means through 
movement in one direction only; and means 
for rendering operative any one stop in one 
or more of said rows and for releasing the 
mechanisms to which said operative stops are positioned. 

95 

100 

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 
???????? means; a movably supported Se`l62SO 

means for rendering operative any one stop 
in one- or more rows; means for repeatedly 
positioning said rows to the paths of move 
ment of said stopengaging 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 
tion of a series of figure-wheels; independ 
ent normally-checked mechanism for each 
wheel including wheel-rotating means and 
stop-engaging means; of a movably sup 
ported continuous series of rows of nor mally-inoperative stops; means operable 

rows of normally-inoperative stops; 
10. 

120 

successively s with relation to a predeter-, 
mined number of rows to render operative 
one stop in each of said rows; and means for 
bringing said operative stops into the paths 
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 

25 

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

i gaging means; a movably-supported series 

10 
sitioned. 

5 

of rows of normally-inoperative stops; 
means for rendering 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 UIue 
of said mechanisms through movement in 
one direction only; and means for releasing 
the mechanism to which the stop is thus po 

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 

tion of a series of ' -- 
ent mechanism for each wheel including pendent mechanism for each wheel includ wheel-rotating means and stop-engaginging wheel-rotating means and stop-engag: 30 

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 
gure-wheels; independ 

means; a movably supported series of rows 
of normally-inoperative stops, said stops 
when operative being adapted to arrest and 

35 

40 
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determine the extent of movement of the 
stop-engaging means coöperating 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 calculating 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. 

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 

3S 
ported series of rows of normally-inopera 
tive stops; means for rendering operative 

2. 

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 releasing said mecha 
nisms; and means for returning said stops 
to normal position after each operation o 
said mechanisms. - ? -? 

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 

so 

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. 

13. In a calculating machine, the com 
bination of a series of figure-wheels; inde 

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. . . . . 

14. In a calculating machine, the con 
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, said rows 
having movement in one direction only, and 
said stops when operative being adapted to 
arrest and determine the extent of move 

105 

iio 

115 
ment of the stop-engaging means coöperat 
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 

i?0. 
means for automatically returning said stops. ". 
to normally inoperative positions after each 
operation of said mechanisms. 15. In a calculating machine, the com 125 
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 nor 30 

  



r. 

mally-inoperative i stops, means for tren 
dering operative any one stop in a row in 
an initial position and advancing said row 
into position relative to the path of move 

- 5 ment of the ??? means of a mecha nism; means for releasing said mechanisms; 
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 stop-engaging 
15 means; a movably-supported endless series 

of rows of normally-inoperative stops; means 
for rendering operative any one stop in a 
row in an initial position and advancing 
said row one step into position relative to 

20 the path of movement of 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 

25 ????hanisms and independently thereof at 
?I . - . ? 

17. In a calculating machine, the com 
bination of a series of figure-wheels; means for effecting and controlling rotation of said 

80 wheels, said means for each wheel including 
a 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 

85 dering operative one stop in each of a pre 
determined number of rows and automati 
cally bringing said operative stops into the 
:: of movement of receiprocating mem 
rs, said rows of stops having movement in 

40 one direction only. . . 
i 18. In a calcula ing machine, the com 

bination of a series of figure-wheels; means. 
for effecting and controlling rotation of said 
wheels, said means for each wheelincluding 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 bringing said opera 

is tive stops into the paths of movement of 
reciprocating members; and means for re leasing said members. . . . 

* 19.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 in 

0 member; yieldingmeans for moving sai 
members in one direction; a movably-sup 
ported series of rows of normally-inopera 

. . ? stops; and means for ". dering operative any one stop in each of a 
predetermined number of rows; and for 

cluding a normally-checked ????????’ 

1,018,510 

automatically bringing said operative stops 
into the paths of movement of 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 inop 
erative to movement under application of 
the yielding forces. 

21. In a calculating machine, the combi 
nation of a series of figure-wheels; mecha 
nism for each wheel including 
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 

means in en 

70 

75 

80 

85 

90 

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

???????. 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 

.95 

rows, and for 'automatically bringing said 

100 

of the latter under application of the yield 
ing forces; and means for reversing the op 
eration of said disengaging means. . . 

22. In a calculatin machine, the combi 
105 

nation of a series of figure-wheels; means 
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; means for successively rendering operative any 
one stop in each of a predetermined num 
ing said operative stops into the paths of 
movement of reciprocating members and re 
leasing said members; and positive means 
for returning the members which have been 

23. In a calculatin 

cluding 
member; means simultaneously exerting yielding forces upon said wheel rotating. 
means to move the same in one direction; a 

machine, the combi nation of a series of figure-wheels; means 
for effecting and controlling rotation of 
said wheels, said means for each wheel in 

a normally-checked reciprocating 

- • 
10 

115 
ber of rows, and for automatically bring 
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movably-supported continuous series of wheels; means simultaneously imparting 
rows of normally-inoperative stops; means 
for successively rendering operative any 
one stóp. in each of a predetermined num 

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. ;* ? . . . 

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 

20 ing forces against wheel rotating means; a 
movably-supported continuous series of 
rows of normally-inoperative stops; means 
for successively: fi?ü 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 

O 

15 

25 
ment of reciprocating members and releas 

said members; positive means for re ing 
turning the wheel rotating means which 
have been moved; means for disengaging 
said wheels and their rotating means prior 

means; and means for checking 

yielding forces against all of said wheel ro 
tating means; a movably-supported con 
tinuous series of rows of normally inopera 

ber of rows, and for automatically bringing 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 all 
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 

independ 
ent movement of said, wheels while free of 
said rotating means. . . . . ; 

27. In a calculating machine, the combi 
nation, with a series of independently-rota 
table figure wheels and a series of independ 
ently-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 of said mem 
ber; means checking movement of said in 
termediate stops; a movably-supported se 

to and holding them disengaged during tries of rows of normally-inoperative pri 
movement of said rotating means under ap 
plication of the yielding forces, and means 
for reversing the operation of said disen 
gaging means. . . . . - 

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 normally 
checked independently reciprocating mem 
bers corresponding to said wheels; yielding 
means simultaneously tending to move. sai 
wheel-rotating means in one direction; 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 

50 rows, and for automatically bringing said 
????e:fi}: stops into the paths of movement of reciprocating members and releasing 
said members; positive means for ??? said members; means for rendering sai 

55 wheel-rotating means inoperative during 
movement under application of the yielding 
forces; and means for checking independent 
movement of said wheels while free of said wheel-rotating means. 

60 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 of independently-reciprocating normally 
65 checked members corresponding to said 

. 

mary stops; means for successively render 
ing operative any one stop in each of a pre 
determined number of rows, and for auto 

70 

75 

80 

85 

90 

95 

100 
matically bringing said operative primary 
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. 105 

28. 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 ase ries of intermediate stops each checking 116 
movement of a corresponding member and 

. 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 

|??????? and releasing said intermediate stops; 
means for operating said members and said 
intermediate stops; and means for returning 
the operative primary stops to their normal positions after each operation of said 
members. . . . . . ' 

29. In a calculating machine, the combi 
nation, with a series of figure wheels and a 
corresponding series of independently-mov 

means for successively rendering operative . 
11F 

12C 

12 

130 
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-able members to rotate said wheels, of a series 
of intermediate stops each checking move 

' .. ment of a * corresponding member i and 

0 

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; 
means for successively rendering operative. 

1,018,510 

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. . , ... 

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 anyone, stop in each of a predetermined ries of intermediate stops normally checking 

number of rows, and for automatically 
bringing said operative stops into the paths 
of movement of said intermediate stops and 
releasing said intermediate stops; means for 

5. 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 ? 
eration of said members, and independently 

20: thereof at will. ... 
30. In a calculating machine, the combi. 

nation, with a series of figure wheels and a 

25, 

corresponding series of independently-mov 
able members to rotate said wheels, of a se 
ries of intermediate stops. each checking 
movement of a corresponding member and 
adapted upon release to determine the dis 

30 

number of rows, and for automatically 
S5 

of movemento 

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; 
means for successively rendering operative 
any one stop in each of a predetermined 

bringing ?????? ????????y stops into the paths 
and releasing intermediate 

; means for operating said members tops 

said intermediate stops; means inde 
pendent of said primary stops to check said 40 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 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 

50 

55 

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. movement of said 
intermediate stops; a movably-supported se 
ries ofrows 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 
matically bringing said ????????x: stops into 
the paths of movement of and releasing in 

60 termediate stops; means for operating said 
said intermediate stops; members an 

means independent of said primary stops to 

movement of said members and each adapted 
upon release to determine the distance of 
movement of a corresponding member; 

65 

70 

75 

means for checking movement of said inter 
mediate stops; a movably-supported contin 
uous series of rows of normally-inoperative 80 primary stops; means for successively ren 
dering 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; and means for 
operating said members and said interme 
diate stops. - 

33. 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 check 

85 

90 

movement of said members and each . in 
?????? upon release to determine the dis 

tance of movement of a corresponding mem 
ber; means for checking movement of said 

95 

intermediate stops; amovably-supported 
continuous series of rows of normally-inop 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 ??top?? 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 

100 

105 

110 

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

5 ring movement of said members and each 
adapted upon release to determine the dis-, 
tance of movementº of a corresponding mem- - .:: * ber; means for checking movement of said. 
intermediate stops; a movably-supported 
continuous series of rows of normally-inop erative. primary stops;. means for succes 

operative any one stop in sively renderi 
etermined number of rows, each of a p 

and for automatically advancing said opers. . . 
ative stops into the paths of movement of 
and releasing intermediate stops; means for 

120 

125 
automatically check said intermediate stops operating said members and said intermedi 
in their retricted positions; means for auto-late stops; and means for returning said 
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operative primary stops to normal positions 
automatically after each operation and inde 
pendently thereof at will. V. 

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 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

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. 

37. 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 
anyone stop in each of a predetermined 
number of rows and automatically advanc 
ing said rows of stops one step upon each 
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 number of recip 
rocations. 

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

number of reciprocations. 

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 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 

70 

75 

80. 

tion; and means for preventing automatic 
return of said stops for a 

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

predetermined 
85 

including a series of independently-recipro 
cating members corresponding to 
wheels, of a continuous series of rows of 
normally-inoperative stops; a movable car 
Irier 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 
Ineans to advance said carrier one step upon 

said 
90 

95 

each operation of said stop-setting means: 
other independent means for controlling 
said carrier advancing means to advance 

100 

said carrier one or more steps at one oper 
ation thereof; means for moving said car 
rier, step-by-step in a reverse direction; and 
means for reciprocating said members. 
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 ap 
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 
said 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 
Ues. . . . . . . 
41. In a calculating machine, the combi 

eter 

O5 

O 
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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 moyement of and releasing corresponding reciprocating 
members; means for returning said oper 
ative stops to normal positions automati 

15 

20 

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 ably-supported continuous series of rows of 
normally-inoperative stops; means for suc 
cessively rendering operative any one stop 
în each of a predetermined number of rows 
and automatically advancing said rows of 

30 stops one step upon each operation of said 
stop operating means; means for disengag 
ing said wheels and members prior to move 

35 
ment in one direction; and means for re versing the operation 
e.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 
40 series of independently-movable members in 

engagement with said wheels, and stop-en 
gaging means associated with said movable 
members, of a moyably-supported series of rows of normally-inoperative stops; means 
for successively rendering operative any one 
stop in each of a predetermined number of 

pendently-reciprocating. 
sponding to E. 

80 

for effecting 

rows, and for automatically advancing said 
?????y: stops into the paths of movement 

th o e stop engaging means; means for au. tomatically 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 

and controlling rotation of the 
saEne, said means including a series of inde 

o members corre 
; and means nor 

mally checking movement of said members; 
of a novably-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 

1,018,510. 
nation of a series of figure wheels, means 
for effecting and controlling rotation of ative stops into the paths of movement of 

and releasing corresponding reciprocating . . 
members; means for automatically return ing the operative stops to normal positions 
upon each reciprocation; means for auto 
matically rechecking said members after one 
reciprocation; 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 movably supported series of rows of 
:?????ly?????y?? 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 reciprocating 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; 
means for preventing operation P 
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 

80 . . . 

85 

90 

both said 
95 

100 

105. termine the distance of movement of said member; amovably-supported series of rows of normally-inoperative primary stops; 
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 
means for preventing operation of said auto matic returning means. 

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 
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Series 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 
matically bringing said operative 
stops into the paths of movement of and re 
leasing corresponding intermediate stops; 
means for operating said members and said 
intermediate stops; means for rechecking 
said intermediate stops after one operation; 
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 normally 
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 
said movable members and said intermediate 
stops; means independent of said primary 

15 

25 

35 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 
means for preventing 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 saidi mem 

sobers 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 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 
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 
cating members; means for imparting yield 

85 ing forces simultaneously tending to move 

rimary 

means for automatically returning said op 

stops to check the intermediate stops in the 

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 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 
bers; fand other means for controlling said 
advancing means to advance said rows of 
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stops. 
i? 51. In a calculating machine, the com- 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 in 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 
|???? correspondingº, reciprocating : mem bers; other means for controlling said ad 
vancing means; and means for moving said 
rows of stops step-by-step in a reverse direc 
tion. 

52. In a calculating machine, the combi 
nation, with a series of figure wheels; mech 
anism for effecting and controlling rotation 
of the wheels, said mechanism including 
means normally in engagement with said 
wheels for rotating the same, and a series 
of independently-reciprocating members 
corresponding to said wheels; means im parting yielding forces simultaneously tend- 10 
ing to move all of said members in 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 releasing corresponding reciprocating 
members, and other means for controlling 
said advancing means to advance said rows of stops step-by-step. 

53. In a calculating machine, the combie 
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 
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series of normally-checked independently 
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rows, and for automatically advancing said 

60 

stops to normally inoperative positions after 

65 

aa 

- bers prior to movement of the latter under 

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 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 arid 
releasing corresponding members; and 
means for disengaging said wheels and mem 
application of the yielding forces. 

54. 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 
corresponding series of normally - checked 
independently-movable members normally 
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 correspond 
ing members; means for disengaging said 
wheels and members prior to and durin 
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 
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 
operative stops into the paths of movement 
of stop-engaging means and releasing said 
members; and means for returning said 
each reciprocation. 

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

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 
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 

of said rechecking means and said return 
ing means, whereby a plurality of identical 
reciprocations is effected. . . 

58. In a calculating machine, the combi 
nation, with a series of fi 
of said wheels, said mechanism including a 
series of normally-checked independently 
reciprocating members corresponding to said 

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

of normally-inoperative stops; means for 
successively renderi 
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 mem 
bers; means for rechecking said members 
after reciprocation; means for automatically 

means for preventing automatic operation 

e wheels; mech anism for effecting and controlling rotation. 

wheels and stop-engaging means associated. 

operative any one 
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75 

80 

normal positions automatically upon recip 
rocation of said members and independently 
thereof at will. - . . . 

85 
nation, with a series of figure wheels; mech 

90 
to said wheels and stop-engaging means as 

95 

OO 

105 - 

110 

5 

20 
and positive means for returning said mem 
bers; of almoyably-supported series of rows 

25 
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returning said operative stops to normal po 
sitions; means for preventing operation of 
said rechecking means and said returning 
means for a predetermined number of recip 
rocations, and means for positively control 
ling the number of reciprocations. 

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

to pendently-movable members to rotate said wheels; means for simultaneously impart 
ing yielding forces tending to move all of 
said members in one direction; and positive 
means for returning said members; of a 
series 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 normally checking movement of 

20 said intermediate stops; a movably-support 
ed series of rows of normally inoperative 
primary stops; and means for successively 

5 

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. . . . 

60. In a calculating machine, the combi 

25 

30 
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 
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 auto 
matically advancing said operative primary 
stops into the paths of movement of antil 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 

65 termine the distance of movement thereof; 
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nation, with a series of figure wheels; a cor 

a movably-supported series 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 

70 

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 a calculating 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 85 
rows of normally-inoperative stops, said 
stops when operative being adapted to ar 
rest and determine the extent of movement 
of the stop-engaging parts coöperating 
therewith; a single series of digit keys in go 
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. 95. 

63. In a calculatirig 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 loo 
of normally inoperative stops; a singlese 
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 105 
step upon each operation of a digit key 
whereby said operative stop is brought into 
Rthe path of movement of a reciprocating 
;&" er; and means for releasing said memi 

. . . 

64. 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 115 
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 120 
step upon each operation of a key and re 

- leasing a reciprocating member; and means 
for reciprocating said members. . . . . . . 

65. In a calculating machine, the combi 
nation, with a series of wheels; a cor- 125 responding series of normally-checked in 
dependently-reciprocating members; of a 
movably-supported continuousseries of rows of normally-inoperative stops; a single series 
of digit keys in operative tion to one row 130 

80 

O 

  



O 

15 

20 

25 

30 

ao 
thereof and each adapted to render ????? 
tive a stop in said row; means for automati 
cally advancing said roy 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 
movably-suppo continuous series of rows 
of normally-inoperative stops; a single series' paths of movement 
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. 

-67. In a calculating machine, the combi 
nation, with a series of figure wheels and a | tomatically bringin 
corresponding series of normally-checked 
independently-reciprocating members, of a 

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 

of reciprocating mem 
bers. ?,, - 

71. In a calculating machine, the combi 
nation, with a series of re wheels and 
a series of normally-checked independently 
reciprocating members corresponding to said 
wheels, of a rotatable carrier provided with 
a series of equi-distant rows of normally 
inoperative stops; means for successively 
rendering operative one stop in each of a 
predetermined number of rows and for au 

said operative stops 
into the paths of and releasing reciprocating 
members; and means for reciprocating said 

movably-supported, continuous series of members. .. 
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 insaid row; means for 
advancing said rows of stops one step upon vided with a series of equi-distant rows of 
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each operation of a key and for releasing a 
reciprocating member; other independent 
meins 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 
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 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 releasing a 
reciprocating member; other 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 

60 

step-by-step in a reverse direction. 
69. In a calculating machine, the combi 

nation, with a series of figure wheels and a series of reciprocating members correspo 
ing to said wheels, of a rotatable carrier pro vided with series of equidistant rows of 

. . . normally-inoperative stops; and means for 
successively, rendering operative one stop in 

65 each of a predetermined number of rows 

row; means for advancing said carrier one 

ond- ll 

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 
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 
rier one ste 
member; E means for reciprocating said 
members: - - 

173. In a calculating machine, the combi-. 
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and release a reciprocating 
105 

nation, with a series of figure wheels and a . 
series of normally-checked reciprocating 
members corresponding 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 said 
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 

s means for reciprocating 
said members. |- 

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

one operation; and 20 

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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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 
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each operative stop in its depressed posi 
tion; and means for releasing said stops 
upon each reciprocation of said members. 

75. 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 

an escapement mechanism. said carrier; ? 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. 77. 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; à 
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 
steps. . 

45 

55 

60 

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 normally-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 
ing member; a constant source of power 
tending to rotate said carrier; means for rendering operative one step in a row and 
thereby simultaneously releasing said aux 

stops; an auxiliary stop in each row nor 

cally releasing said carrier for a movesent 
of one step as each stop is rendered opera 
tive; and means for reciprocating said mem 
bers. - ; c 79. 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-recipro 
cating members, nf a rotatable carrier pro 
vided with a series of equi-distant rows of 

stops each normally spring pressed 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 ste upon operation of each stop; and independ 
ent means for releasing said carrier for 
movement of one or a predetermined num 
ber of steps. . 

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 carrier 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 render 
operative one stop in a row thereof and re 
lease said carrier for a movement of one step; and means for reciprocating said 
members. V 81. In a calculating machine, the combi 

85 

90 

95 

nation, with a series of figure wheels and 
means for rotating the same, said means . 
including a corresponding series of inde 
pendently-reciprocating members, of a ro 
tatable carrier provided with a series of 
equi-distant rows of stops each normally 
spring-pressed to an inoperative position; 

OO 

an auxiliary stop in each row normally 
checking movement of a reciprocating mem 
ber; a constant source of power tending to 
rotate said carrier; a single series of digit 

Os 

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 
for releasing said carrier for a movement 
of one or a predetermined number of steps 
at one operation; and means for recipro 
cating said members. . . ¬ 

82. In a calculating machine, the combi 

9 

115 

nation, with the registering means and mov 
able. members to operate said registering 
means, of a constant source of power; a 

iliary stop in said row; means for automati- shaft adapted to be rotated thereby; means upon said shaft to move said members; means for automatically checking move 

20 

ment of said shaft after each complete ro 
tation; and means for preventing operation 
of said checking means for a predetermined 
number of rotations. 

83. The combination, in a calculating ma 
chine having a series of keys and record. 
ing devices and intermediate devices for operating the recording devices after the 
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ating 
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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 
the recording 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 
intermediate devices. 

to 84. The combination, in a calculating 38 ?. 
chine having a series of keys and recording 
devices and intermediate devices for oper 

the recording devices to record sepa 
rate amounts and also totals after the set 

20 

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 said 
arresting means for a predetermined num 
ber of operations upon said devices. 
85. The combination, in a calculating ma chine, of keys; recording means; inter 

5 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 so 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 determined number of operations upon said 
intermediate devices. · 

86. In a calculating machine, the combi 
nation of adding mechanism; keys; devices 
controlled by the keys for actuating the 

45 

adding mechanism; a continuously rotating 
driving shaft; means independent of all of 
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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-º 
ber 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 releasing one 
or more of said elements. . . - 

89. 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 
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 

70 

75 

80 
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90 . 

elements; and means for releasing one or . 
more of said elements. 

90. In a calculating machine, the combi 
Y- 95 stant force tending to rotate said shaft; 

nation of a shaft; means imparting a soon 
means normally checking rotation thereof; 
means for releasing said checking means to 
??? automatically check movement of said 
S aft after one rotation; and means for ren 
dering said checking means inoperative for 
a 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 ?????????????? rotation thereof; the keys for controlling the driving shaft and means for releasing said checkin to operate the actuating devices and for 

arresting the action automatically at a fixed 
point on each completed movement of the 

- Said devices; and means for preventing op 

55 

" ?? 
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eration of said arresting means for a pre 
determined number of completed move 
ments of the said devices. 

87. In a calculating machine, the combi 
nation, with a shaft; means imparting a constant force tendin 
means normally chec 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 reciprocating elements; 
a 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. 

1: 
88. In calculating machine, the combi 

nation, with a shaft; means imparting a 

to rotate said shaft; 

means to automatically limit movement o 

1100 

05 

said shaft to a predetermined plurality of 
110 rotations; of a series of reciprocatingele 

ments; suitable value-indicating means op 
erated thereby; and connecting means be-, 
tween said shaft and elements to recipro 
cate the latter once for each rotation of said 
shaft. . - 

92. In a calculating machine, the combi 
nation, with a shaft; means imparting a 

115 

constant force ????????? rotate said shaft; means normally checking rotation thereof; 
means for releasing said checking means to 120 
automatically limit movement of said shaft 
to a predetermined number of rotations; of 
a series of reciprocating elements; a E. 

to cating member common to and adapte 
contact with all of said elements; means 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; ing elements; a reciprocating member com 
means normally checking rotation thereof; mon to and adapted to contact with all of 
and means for releasing said checking means said elements; means upon said shaft for 
to automatically limit movement of said reciprocating said member; yielding con 
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; 
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 
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 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; 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. - 

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 

nections between said member and each of 
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 saidchecking 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 
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 

75 

80 

85 
tween said member and each of said ele 
ments; and means for releasing one or more 
of said elements and simultaneously limit 
ing the distance of reciprocation. 

99. In a calculating machine, the combi 90 
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 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 

20 

25 

130 
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84 

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 

25 

30 

sis 

40 

ently-reciprocating elements normally in 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 elle 
ments prior to movement of the latter in 

- one direction; and means ns 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, rotation thereof; 
and means for releasing said checking means 
to automatically limit movement of said 
shaft to one rotation only; of a series of in 
dependently-rotatable figure wheels; a cor-, 
responding series of independently-recipro 
cating elements normally in operative en 
gagement therewith to rotate said wheels; a 
reciprocating member common to all of said 
elements; means, upon said shaft to recipro 
cate said member once 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, 

. . . 4.5 
to movement of the latter in one direction; 
and means for reversing operation of said 
disengaging means. 

50 

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 
automatically limit movement of said shaft 
to one rotation only; and means for render 
ing said checking means inoperative for a 

55 

65 

predetermined number of rotations; of a 
series of figure wheels; a corresponding se ries of reciprocating elements in operative 

's 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 
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nation, with a shaft; S imparting 
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 figure wheels; a corresponding se 
ries of reciprocating elements in operative 
engagement therewith to rotate said wheels; 
a reciprocating member common 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. ???? - 

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 saidchecking 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 ofindependently-rotatable figure wheels; 
a corresponding series of independently-re 
ciprocating elements normally in operative 
engagement therewith to rotate said wheels; 
a reciprocating member common to and 

85 

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 atter in one direction; and independ 
ent means for reversing operation of said 
disengaging means. 

100 

105 

107. In a calculating machine, the com 
bination, 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 

O 

15 

connections between said 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. 

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 

    

  





?? 
of said members and adapted to be with 
'drawn to release said members and arrest 
movement thereof through engagement with 
anyone of said stop-engaging means. , 

6 116. In a calculating machine, the com 
bination of a plurality of keys; devices 
adapted to be set by said keys; mechanism 
which includes means adapted to coöperate 
with said devices to determine the operation 

aid mechanism; a power-driven shaft; 
connections for transmitting power from 
said shaft while rotating to said devices to 
move the latter; and means under control of 
an operator for controlling said action of 

. ' : n a calculating machine, the com 
bination of a plurality of keys; devices 

eans adapted to coöperate 
3esto determine the operation 

mechanism; a power-driven shaft 
ating mechanism; connections 
smitting power from 'said shaft 

rotating to said devices to move the 
ind means under control of an oper 

said action of the con 

includi 

In a calculating machine, the com 
ity of key-stops; keys 

ops; a power-driven 
transmitting power from 
running to said stops to 

means under control, of an 
rolling said action of the 

nd mechanism which includes 
io coöperate with said stops 
e.operation of said mecha 

- bina 

g machine, the com 
ion with a plurality of key-stops; keys 
setting said stops; mechanism which in 

cludes means adapted to coöperate with said 
stops to determine, the operation of said 

• a power driven shaft for actu 
mechanism; connections for 

. . . . ." ting power from said shaft while 
rotating to said key-stops to move the latter; 
and means under control of an operator for 
controlling said action of the connections. 

9. 120. The combination of a ? of keys; a plurality of rows of key-stops; a 
power-driven shaft; connections for trans 
mitting power from said shaft while rotat 
ing to said rows of stops to move the same 

issively into operative relation to said 
means under control of an operator 

for controlling said action of the connection 
in moving the rows of stops; and mech 
nism which includes means adapted to co 

rate with said stops to determine the 
said mechanism. . . iation of a plurality of 

pted to be set by said 
- - - tland determine 
ent of means coöperat 
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tion with th 

adapted to be set by said keys; mechanism. 

devices by said power-driven means. 

ing therewith; mechanism which includes 
means adapted to coöperate with said de 
vices to determine the operation of said 
mechanism; and means for advancing said 
devices each repeâtedly into operative rela 

e keys by movement in one di 
rection. . . 

70 

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 coöperating 

75. 
therewith; mechanism which includes means 
adapted to coöperate 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 seriatim into operative relation with 
said keys by movement along said path in 
one direction. • .. “..’ 

123. The combination of a plurality of 
keys; devices adapted to be set by said keys; 
mechanism which includes means adapted to 
coöperate 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 

124. The combination of a plurality of 
keys; devices adapted to be set by said keys; 
mechanism, which includes means adapted 
to coöperate 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 includes means adapted 
to coöperate with said devices to determine 
the operation of said mechanism; and means 
for rotating said carrier to bring succeed 
? devices into operative relation with said 
8WS. , ; 

- ???????, 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 coöperate 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. 
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127. 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 adapted to be 
set by actuation of the keys; mechanism 
which includes means adapted to coöperate 
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 with 
said keys. 

128. 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 

O 

of the keys; mechanism which includes 
means adapted to coöperate with said stops 
to thereby determine the operation of said 
mechanism; and means for rotating said 
carrier to bring said rows of stops seriatin 
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 

S0 less succession of equi-distant rows, said 
stops being adapted to be set by actuation 
of the keys; mechanism which includes 
means adapted to coöperate with said stops 
to thereby determine the operation of said 
mechanism; and power-driven means un 8 s 
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 coöperate with said stops 
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 
ceeding 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 
rows; a plurality of keys for setting said 
stops; mechanism including means adapted 
to coöperate with said stops to determine the 

55 

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 

means for rotating said carrier to brin 

| rier and devices thereon adapted to be set 

a 7 
means under control, ofanoperator for con 
trolling said action of the power-driven 
means. 

132. In a calculating machine, the combi 
nation with a rotatable carrier and devices to 
thereon; a plurality of keys for setting said 
devices; mechanism including means adapt 
ed to coöperate with said devices to deter 
mine the operation of said mechanism; 

Y & ?5 
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- so 
to determine the operation of mechanism 
adapted to coöperate therewith; means for 
rotating said carrier; an escapement con 
trolling the rotation of the carrier by said as 
rotating means; and a plurality of keys the 
operation of which actuates said escape 
ment. . . . . . . . 

134. The combination of a rotatable car 
rier and devices thereon adapted to be set 90 
to determine the operation of mechanism 
adapted to coöperate therewith; means for 
rotating said carrier; an escapementº con 
trolling the rotation of the carrier by said 
rotating means; one or 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. 100 

135. The combination of a rotatable car 
rier and devices thereon adapted to be set 
to determine the operation of mechanism 
adapted to coöperate therewith; means for 
rotating said carrier; an escapement con- 105 
trolling the rotation of the carrier, by said 
rotating means; a plurality of keys for set 
ting the devices on the carrier and each op 
eration of which keys actuates said escape 
ment to effect rotation of the carrier one 0 
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. . . , . 

136. The combination of a rotatable car-15 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 

and thereby determining the 
means; and a plurality of keys for setting 120 
said key-stops . . . . . . . 

operation of mechanism adapted to coöperate 
therewith, the operation of said keys also 
actuating said escapement to effect step-by 

relation with said keys. . . . . 
13. The combination of a rotatable ear 

rier; a plurality of rows of key-stops . 
mounted on said carrier; means for rotating 130. 

95 

step rotation of the carrier to bring said 125. 
rows of key-stops seriatim into operative s: 
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40 
means for rotating said carrier; an escape 

45 

50 

55 

the carrier to bring said rows of stops seri 

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 coöperate 
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 keys; and a plurality of other keys ? adapted when operated to actuate the escape 
ment to effect rotation of the carrier one, 
two ormore steps corresponding to the dif 
ferent keys. 

138. The combination of a rotatable car 
rier and devices, thereon adapted to be set to 
determine the operation of mechanism 
adapted to cooperate therewith; power 
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 
to determine the operation of mechanism 
adapted to coöperate therewith; power 
driven means for rotating said carrier; an 
escapement controlling the rotation of the 
carrier by said power-driven rotating means; 
a plurality of keys for setting the devices 
on the carrier and each operation of which 
keys actuates said escapement to effect rota 
tion of the carrier one step; and one or more 
keys each operation of which actuates said 
escapement to effect rotation of the carrier a plurality of steps. 

140. The combination of a rotatable car 
rier; a plurality of rows of key-stops 
mounted on said carrier; power-driven 
ment controlling the rotation of the carrier 
by said power-driven rotating means; and a 
plurality of keys for setting said key-stops. 
and thereby determining the operation of 
mechanism ?????????? to coöperate therewith, 
the actuation o 

ent to effect step-by-step rotation of 
atim into operative relation with said keys. 

141. The combination of a rotatable car 
rier; a plurality of rows of key-stops on 
said carrier; power-driven means for rotat ing saidi, çarrier; an escapement, controlling 
the rotation of the carrier by said power 
driven rotating means; a plurality of keys for setting said key-stops and thereby de 
termining the operation of mechanism 
adapted to coöperate therewith, the opera 

60 tion of said keys also actuating said escape 
ment to effect step-by-step rotation of the car 
rier to bring said rows of stops seriatim into 
operative relation with said keys; and a plu 

65 
ty of other keys adapted when operated 

to actuate the escapement to effect rotation 

1,018,510 

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 coöperate 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 escape 
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 coöperate 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 ? 
said stops and which keys when operate 
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 
said carrier and adapted to be set to deter 
mine the operation of mechanism adapted to 
coöperate therewith; means for rotating 
said carrier; a ??????' escapement control 
ling said rotation o 
stops and which keys when operated also 
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 

therewith; means for moving said carrier; a rotary escapement controlling said move 

in action to limit movement of the carrier 
to different numbers of steps; and keys 
adapted when actuated to respectively ren 
der correspondingly positioned stops of the 
escapement active. . . . 

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; 

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 

the operation of mechanism adapted to co 
operate therewith; means for rotating said 

the carrier by said. 
means; a plurality of keys for setting said 
actuate said escapement to effect intermit 

ment of the carrier, said escapement com 
prising a plurality of stops disposed when 

thereon and adapted to be set to determine 
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tion of mechanism adapted to coöperate 
05. 

115 

2O. 

and keys adapted when actuated to respec 
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carrier; a ro escapement controlling 
said movement of the carrier, said escape 
ment comprising a plurality of stops, dis 
posed when in action to limit rotation of 

5 the carrier to different numbers of steps; a 
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 

O 
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 
'stops thereof which limit the rotation of 
the carrier to one, two or more steps corre 
sponding to the different keys. 

15 

148. 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 rotation of the carrier, said escapement 
comprising a plurality of stops disposed 
when in action to limit rotation of the car 

20 

25 

rier to different numbers of steps; a plural-; 
ity of “numeral-keys’ each adapted when 
actuated to set a corresponding key-stop in 
a row of said key-stops, and to actuate said 30 

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 º ci 
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 different cipher-keys; and means adapted to 
be operated, by the simultaneous actuation 
of a numeral-key and a cipher-key, to ac 
tuate said escapement to render active an 
? propriate stop thereof to effect rotation 4s. the carrier through one or more steps. corresponding to the particular cipher-key, 
and an additional step for the numeral-key. 

149. The combination of a series of keys; 

And in accordance with the numerical value 
... of the keys; mechanism including elements 

adapted to coöperate 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 into coöperative engagement a prede 
termined number of times--one or more 
then automatically locking said mechanism 

* '? 60 and devices against further relative move 

responding number of times. 
150. The combination of a 

devices adapted to be set to represent a de 
** sired number; mechanism including elle 

thereof which limits the rotation of the car 

devices adapted to be set by operation of 

ment, thereby transferring the number set 
up on the devices to said mechanism a cor 

plurality of 

B9 

ments adapted to coöperate 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 
coöperating 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. 

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 
coöperate 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 coöperative engagement 85 
a number of times predetermined by actu 
ation of said numeral 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 rows of stops mounted on said 
carrier; a series of keys and coöperating 
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 said keys; mechanism in 
cluding elements adapted to coöperate 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 
value thereof, and to then automatically ar 
rest said operation. , - 

153. The combination of a movable car 
rier; a series of devices mounted on said. 
carrier; a series of keys and coöperating 
means 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 coöperate with said 
devices to transfer to said mechanism the 
number set up on said devices; driving 
means operable to bring said mechanism and 
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90 
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00 

05 

O 

5 

devices as set into coöperating engagement 
to effect said transfer; and stops one corre 
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 cooperating 
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 
said carrier; a series of keys and coöperat 

125 

1 so 

  



4 LC) 

ing means for setting said stops to represent 
a desired number and for automatically ad 
vancing said carrier 'step-by-step to bring 
successive rows of stops into operative posi 
tion with relation to said keys; mechanism 

, , including elements adapted to coöperate 

ling me 
O 

with said stops to transfer to said mecha 
nism the number set up on said stops; driv 

s operable to bring said mechanism 
and stops as set into coöperating engage 
ment; and other stops one corresponding to 
each of said keys and adapted to be set to 
active position by its key to arrest the opera 

15 

20 

tion when the first-mentioned stops and said 
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 accordance with the numerical values 
of the keys; mechanism including elements 
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35 

adapted to coöperate 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 coöperative engagement; 
means under control of an operator to ren 
der said power-driven i means active and to 
thereafter automatically render the same in 
active after said mechanism and devices 
have been brought into coöperative engage 
ment a number of times-one or more pre 
determined by said means under the opera 
tor’s control. r ... " 

156. The combination of keys; a movable 
carrier having a series of rows of stops 
thereon adapted to be set by said keys to 

40 
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SO 

represent a desired number; mechanism in 
cluding elements adapted to coöperate 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 coöperative 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 
e8S 
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 coöperate 
with said stops to transfer to said mecha 
nism the number set up on the stops; power 

i. 65 
driven means adapted to operate to bring 
said mechanism and stops into cooperative 
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 coöperative 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 coöperate 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 - 
elements have been brought into engagement and stops into coöperative 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 coöperative en 
gagement by said power-driven means. 

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 position to be oper 
ated upon by said keys; mechanism includ 
ing elements adapted to coöperate 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 coöperative 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 

28S. ', 

160. The combination 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 
bêr and actuating said escapement to rotate 
the carrier step-by-step to bring the rows' 
of stops successively into position to be op 
erated upon by said keys; mechanism in 
cluding elements adapted to coöperate with 
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100 
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115 

said stops to transfer to said mechanism the 
number set up on the stops; power-driven 
means operable through an escapement to 
bring said mechanism and stops into coöp 120 
erative engagement; and means adapted to 
be brought into action by operation of the 
keys to control the operation of the escape 
mentin accordance with the numerical values. 
of the keys and thereby determine the num 
ber of times said mechanism and stops are brought into coöperative engagement by 
said power-driven means. 

161. The combination of a rotatable car 
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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 coöperate with said 
stops to transfer to said mechanism the 
number set up on the stops; power-driven 
means operable through an escapement to 
bring said mechanism and stops into coöp 
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 numerical val 
ues of the keys and thereby determine the 
number of times said mechanism and stops 
are brought into coöperative engagement by 
said power-driven means. 

162. The combination of devices adapted 
to be set to represent a desired number; 

20 
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mechanism including elements adapted to 
be brought into coöperative 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 coöperative 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 coöperative engagement 
with E. 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 coöperating 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 : 

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 
coöperative engagement with said stops to 
transfer to said mechanism the number set 
up on the stops; and other stops one corre 
sponding to and adapted to be set by the op 
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eration of each key to limit and determine 
the number of coöperative 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 coöperative engagement 
with said 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 coöperating en 

4 kl. 

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 coöperating 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 coöperating 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. 

i67. The combination of devices adapted 
to be set to represent a desired number; a 
series of numeral keys for setting said de 
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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 coöp 
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 a 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 coöperating 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 
rier; stops mounted thereon; keys for set 
ting said stops to represent a desired num 
ber; mechanism including elements adapted 
to be brought into coöperating engagement 
with said stops to transfer to said mecha 
nism the number set up on the stops; an 
means operating automatically after said . 
mechanism and stops have been brought 
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i ?udinga räck for rotat 
wheel for transferring to said 

into coöperating ega 
further movement of the carrier, to restore 
to normal position those stops which have 
been set by operation of the keys. 

s: 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 position 
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 
ls rier having thereon rows of stops adapted 

to beset to represent, a desired number; keys for setting said stops; mechanism in 
cluding elements adapted to be brought into 
coöperating. engagement with said stops to 
transfer to said mechanism the number set 
up on the stops; and means operating all 
tomatically, after said mechanism and stops 
have been brought into coöperating engage 
ment and without further movement of the 

5. carrier, to restore to normal position those 
stops which have been set by operation of 
the keys. ' : '? - . 
173.The combination with a movable car- . 

rier; stops mounted thereon; keys for set 
89 ting said stops to represent a desired num 

ber; mechanism including elements adapted to be brought into cooperating engagement 
with said stops to transfer to said mecha 
nism the number set up on the stops; means 
operating automatically, after said mech 
anism and stops have been brought into 
???????????????? engagement, to restore to nor mall position those stops which have been 
set by operation of the keys; and means 

40 operable to throw said stop-restoring means 
out of operation. : : 

174. The combination of a series of figure 
wheels; mechanism upon which numbers 
are adapted to be set up; means including a 

5 rack for rotating each figure wheel for 
transferring to said 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 
£of next-lowest order; and means operable 
te prevent such i extra carrying-ten, move 
ment of the rack of one wheel. . . . . 

175. The combination of a series of 
figure wheels; mechanism upon which num 
bers are adapted to be set up; means in 

a rack for rotating each figure 
-l: num¥ . . " ? - ...: " ? ? ? ? " bers set-up on said mechanism; means in 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 

. means operable to prevent such extra car 
trying-ten movement of the racks of one 
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ement, and without 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; and 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 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 
ber; and means 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 

having a lug thereon overlapping . . order) 
the hammer of the type-bar of next-highest 
order, whereby actuation of one hammer 
will simultaneously actuate all hammers of 
type-bars of lower order. 

05 
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iso. 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 . c9. 
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 coöperate with one 
of said elements in an original relationship 
and with another of said elements in a shifted relationship of said mechanism and 
devices; and means for relatively mov 
ing said mechanism and devices to bring 

5 

120 

125 them into coöperative 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 

    

  



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 coöperate with 

10 
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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 coöperative engagements to a 
predetermined number in each relationship. 

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 coöperate 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 
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mechanism and devices to bring them into 
coöperative engagement one or a plurality 
of times in each óf said original and shifted 
relationships; and means operable to pre 
determine the number of coöperate engage 
ments in each relationship and to auto 
matically lock the parts against further 
movement when said number of engage 
ments has been effected. 

183. 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 once set to coöperate 
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 coöperative engage 
ment one or a plurality of times in each of 

55 
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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 coöperate with one of 

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 coöperative 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 coöperations 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 coöperative engagement 
of the devices and elements; means under 
control of an operator for throwing said 
automatic restoring means out of operation; 

75 
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means for relatively advancing said mecha 
nism and devices as set to enable each device 
once set to coöperate 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 coöperative engagement one or a plu 
rality of times in each of said original and 
advanced relationships. ? 

186. The combination of a series of keys; 
a movable carrier; stops or devices mounted 100 
on said carrier and adapted to be set by 
and in accordance with the operation of said 
keys; mechanism including elements adapted 
to coöperate with said stops to operate said 
mechanism in accordance with the setting of 105 
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 lilo 
said elements in each advanced relationship 
of said mechanism and stops; and means for 
relatively moving said mechanism and stops 

90 

95 

to bring them into coöperative engagement 
one or a plurality of times in each of said 115 
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 120 
keys; mechanism including elements adapt 
ed to coöperate 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 125 
elements to enable each stop once, set to ço 
operate with one of said elements in an orig 
inal relationship and with a different one of 
said elements in each advanced relationship 

said elements in an original relationship and i of said mechanism and stops; means for rela- 130 
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tively moving said mechanism and stops to 
bring them into coöperative engagement 
one or a plurality of times in each of said 
original and advanced relationships; and 
means operable to predetermine and limit 
the number of coöperations in each of said relationships." 

188. The combination of a series of keys; 
2, |???????? carrier; stops or devices mount id carrier and adapted to be set by 

ccordance with the operation of 
said keys; mechanism including elements 
adapted to coöperate with said stops to op 
erate said mechanism in accordance with 

15 the setting of the stops; means for auto 
matically restoring the set stops to their 
normal inoperative positions after coöpera 
tive engigement of the stops and elements; 

20 throwing said automatic restoring means 

25 

- tionships. 
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40 

means under control of an operator for 
out of operation; means 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 
nism and stops to bring them into coöpera 
tive engagementone ora plurality of times 
in each of said original and advanced rela 

189. 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 accord 
ance with the operation of said keys; means 
operable to intermittently advance said car 
rier over its path; mechanism including 
elements, adapted to coöperate 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 coöperative 
engagement of the stops and elements; 
means for throwing said stop-restoring 
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means out of operation; and means for relatively moving said stops and elements 
into coöperative 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 coöperate 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 
coöperative engagement in different posi 
tions of the movable carrier; and means 
operableto predetermine and limit the num 

1,018,5io 
ber-one or more-of said coöperative en 
gagements in each of said different posi 
tions. : 
19. The combination with a series of 

keys; a carrier 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 

70 

operable to intermittently advance said car 
rier over its path; mechanism including ele 
'ments adapted to coöperate 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 coöperative. 
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 
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80 

85 

operable by said keys to predetermine and 
limit the number-one or more--of said 
c 
di 
ent 
keys. 

192. The 
keys; a rotatable carrier; stops or devices 
mounted on said carrier and adapted to be 
set in accordance with the operation of said 
keys; means operable to intermittentl 
said carrier; mechanism including ??†tit: 
adapted to coöperate 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 coöperative engagement 

erent positions, corresponding to differ ?????{{#''; engagements, in each of said 
numerical values represented by the 

rotate 

90 

combination with a series of 
95 

00 

of the stops and elements; means for throw 
ing said stop-restoring means dout of opera 105 
tion; and means for relatively moving said . 
stops and elements into coöperative ?????? 
ment in different positions of the mova 
C8T TeT. - V 

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; means operable to intermittently 
rotate said carrier; mechanism including 
elements adapted to coöperate 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 coöperative 
engagement of the stops and elements; 
means for throwing said stop-restoring 

le 

110 

115 

120. 

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 operable by said keys to predetermine and 
limit the number one or more of said 
????????”?? engagements, in each of said diffe rent positions, corresponding to differ 
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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 coöper 
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 coöperate with one of said 
elements in an original relationship and 
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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 
cooperative 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 coöper 
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 coöperate 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 coöpera 
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 coöperative 
engagements in each relationship and auto 
matically render the power-driven means in 
active after said engagements have been 
effected. ... -- 

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 
coéperate 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 coöperate 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. 

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 coöperative engagements in each rela 
tionship and automatically render the power 
driven means inactive after said engage 
ments have been effected. a 

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 cooperate with said stops to operate 
Said mechanism in accordance with the set 
ting of the stops; means for advancing said 
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75 

carrier, with its stops as set, relative to 
Said elements to enable each stop once set 
to coöperate with one of said elements in an 
original relationship and with a different 
one of Said elements in each advanced re 
lationship of said 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 coöperative en 
gagement in each of said original and ad 
vanced relationships. 

198. 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 cooperate 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 
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means active to relatively move said mech 
anism and stops into coöperative 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 coöperative 
engagements in each relationship and auto 
matically render the power driven means 
inactive after said 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: 

GEORGE W. BuRTON, 
IE. BERMAN. 
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It is hereby certified that in Letters Patent. No. 1,018,510, granted February 27, 
1912, upon the application of Alfred S. McCaskey, of Chicago, Illinois, for an 
improvement in “Calculating-Machines,” an errorappears in the printed specifica 
tion requiring correction as follows: Page 38, line 66, strike out the words “of the 
carrier; and a plurality of keys the” and insert the words and syllable of the carrier 
different number of ???????8 co?”; and that the said Letters Patent should be read with 
this correction therein that the same may conform to the record of the case in the 
Patent Office. 
Signed and sealed this 17th day of September, A. D., 1912. - 

(SEAL.) - C. C. BILLINGS, 
Aeting Commissioner of Patents. 


