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My invention relates to computing ma 
chines and particularly to that class where 
adding and subtracting operations are car 
ried on in conjunction with totalling and 

5 listing. In the preferred form in which II 
illustrate my invention there are many new 
and useful features by which I can produce 
a machine of the widest application with 
simple construction and one adapted to low 
cost manufacture. Among the advantages 
are the keystems which are not only com 
pletely selective but of which only two 
forms are needed for a keyboard of any ca 
pacity while my convergence of the sector 
bars is so arranged that a large number may 
be included within a very small space. This, 
together with my improved type of keys, 
allows me to produce a light, compact and 
inexpensive machine. Another feature of 
my invention is that the selectivity of the 
keys is aided by the stop arrangement on 
the actuator bars for the reason that these 
stops are so arranged that only one on each 
actuator bar is effective for any key of that 
column; that is, each key of the column has 
its own stop on the actuator bar and no other 
stop will affect that key. Other features 
are the forward step motion for the trans 
fer in addition and the backward step mo 
tion for the transfer in subtraction, both of 
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these operations being positive and so re 
lated in their movements that they function 
the whole width of the keyboard without 
any special provision being made for an al 
lowance of time in which this is done. The 
forms of my adding and subtracting mech 
anisms are somewhat different in the ma 
chine to be described but they are inter 
changeable to the extent that my subtract 
ing mechanism may be equally well adapted 
to the adding operations; a decided advan 
tage in particular : of manufacturin 
and simplicity. Another advantage is foun 
in the actuator locks which immediately 
withdraw from all actuator bars to the right 
of the key depressed while the others remain 
in and this withdrawal in coaction with the 
zero locks which are individually released 
on a key depression, permits the actuator 
movement in accordance with the number 
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inserted without a complication of parts and 
involved movements of the mechanism. In 
the printing operation it has heretofore re 
quired ingenious combination of parts to 
prevent the printing of ciphers to the left 
of the number in the machine whereas I ac 
complish this by a very simple relation of 
the cipher locks of the actuator bars which 
act in sequence from the left and so act un 
til that sequence is broken and no actuator 
bar can move and therefore no cipher be 
printed except on the columns correspond 
ing to the number required to be printed. 
In general, the art uses only a solid and 
continuous frame for restoring the actuator 
bars whereas I provide a separate restoring 
frame for each actuator bar which also has a 
predetermined step motion separate from 
the motion imparted by the operating shaft; 
this step motion being of particular value 
in permitting me to effect the transfer in a 
simple and rapid manner. Other and fur 
ther advantages and benefits will appear in 
the following specification and drawings. 
The form chosen is for the purposes of ill 
lustration and explanation only. Further 
more the drawings which form a part of the 
taken only as illustration of the principle of 
my invention as applied in a preferred form. 
While I show my invention in its pre 

ferred form for the purposes of illustration 
only, many changes and modifications may 
be made without departing from the prin 
ciples which I disclose in the following 
specification of which the drawings form 
apart. In these drawings for the sake of 
simplification, I omit some operating ele 
ments which are well known in the art 
but which are not included in my invention 
and when I refer to such elements or means 
it will be understood that they are such as 
would be applied by one skilled in the art. 

In the drawings: 
Figure 1 is a fragmentary vertical longi 

tudinal sectional view through the machine 
showing the relation of the keyboard actua 
tor bar and printing and registering mech 
anism in normal position. 

Figure 2 is a fragmentary vertical lon 
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gitudinal sectional view taken on the same line as Figure 1 and showing the printing 
and registering mechanismin a slightly dif ferent position, the adding pinions being in 
mesh with the printing segment and the step 
lever being in closed or locked position. 

Figure 3 is the same as Figure 2 but with 
the stop lever, in open or unlocked position. 

Figure 4 is a vertical fragmentary section 
taken on the line 4-4 of Figure 1 and show 
ing part of the series of actuator bar locks. Figure 5 is a smaller fragmentary section 
taken on the line 5-5 of Figure 1 and 
showing part of the series of zero locks. 

Figure 6 shows a section through the 
restoring frames on the line 6-6 of Fig 
ure 1. i: , - 

Figures 7-12 are detail views showing 
the related action of the step lever on the 
actuator bar and the foot of the step lever. 

Figures 13-16 show the subtracting mech 
anism. V 

Figures 17 to 19 inclusive are side elle 
vation views showing the cipher lock and 
cooperating elements in different positions 
assumed in the operation of the machine. 

Figure 20 is an end elevation taken in the 
direction of arrow A of Figure 17. 

Figure 21 is an end elevation taken in the 
direction of arrow B of Figure 17. Figure 22 is a fragmentary perspective 
view showing the relation of the bevelled 
projections on the cipher locks. 

Figure 22a is a diagrammatic view taken 
on a line through two of the cooperating pro 
jections 137 and 138, as on the line 22a-22a 
in Figure 22, said projections being shown 
in five different positions which are assumed 
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during the operation of the machine. 
Figure 23 is a fragmentary longitudinal 

sectional view through the keyboard por 
tion of the machine showing the keystem 
: the actuator bar lock and the zero 
OCK. 
Figure 24 is a composite vertical sectional 

view taken at right angles to Figure 23 and 
showing the keystems and their relation to 
the actuator bar stops. 

Figure 25 is an edge view of that portion 
of one of the rack bars carrying the key 
stem stops. 

Figure 26 is a detail showing the relation 
of the actuator bar to a keystem when the 
key is in depressed position. 

Figure 27 is a front elevational view of 
the actuator bar assembly with the several 
actuator ba's disposed somewhat farther 
apart than in the assembled machine. 

Figure 28 is a top plan view of the actua 
tor bar assembly with a portion of that 
end of each of said bars which carries the 
key stops omitted. 

Figure 29 is a perspective view, of one 
of the actuator bars with a portion of the 
respective end sections omitted. 
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It. will be understood that wherever II 
speak of front or forward it will mean in 
relation to a person facing the keyboard 
and rear or rearward would be away from 
such person. Also, when I speak of right 
or left, it means to the corresponding direc 
tion of the above person who faces the ma 
chine. - 

In Fig. 1, I show a column of keys 1 to 9 
inclusive arranged longitudinally of the ma 
chine, their tops being smaller than usually 
used so that in conjunction with the type 
of actuator bar and keystem used, I am 
able to secure a smaller and more compact 
keyboard than would otherwise be possible. 
These keys are supported and guided in suit 
able plates 10, 11 and 12 which are super 
posed relative to each other and lie in hori 
zontal planes. At 13 is one of the actuator 
bars of which there is one for each column 
of keys. This actuator bar 13 passes be 
tween the plates 11 and 78 which form hori 
Zontal guides for it. On the top and bot 
tom edges of the keyboard ends of these 
actuator bars are stops such as at 14 and 15 
and 16 and 17, these stops extending alter 
nately to right and left in both the top 
and bottom series 
The actuator bars pass through the key 
stems (see Fig. 26) which form vertical 
guides for the actuator bars and prevent 
their lateral movements so that if no key 
is depressed in their path, the actuator bars, 
assuming that they are not otherwise held, 
may move freely through the keystems. In 
Fig. 23 at 1 to 9 inclusive I show a vertical 
row of such keystems and in Fig. 24 the 
numerals 18 to 26 inclusive indicate respec 
tiyely one key in each of the longitudinally 
aligned rows, the figure representing a com 
posite section taken at right angles to Fig 
ure 28, the key 18 representing the key in 
the lower or front left hand corner of the 
machine (the numeral 1), the key 19 repre 
Senting the second key from the left in the 
row of twos, or second row from the front 
of the machine, and so on diagonally across 
the keyboard to 26, which represents that 
nine in the nine row which is positioned 
in the extreme upper right hand corner of 
the keyboard. Each key is held in its 
normal position by a compression spring 
Such as 27 acting between the plate 1i and 
a double seat 28 which may be pressed from 
the body of the keystem as shown although 
many other means may be employed. To the 
One side of each keystem is a keystem lock 
Such as at 29, supported at each end as at 
80 and 31 (Fig. 23) so that it can swing 
in and out of engagement with the depres. 
sions on the keystems, these locks being con 
trolled by mechanism (not shown) well 
known in the art. The keystems are shown 
as consisting of only two forms, the desired 

(see Figs. 25 and 26). 
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responding increase in effectiveness. 
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a N selectivity being secured by associat 

of the keystems in the assembly in the re 
versed pósition. Each keystem has-á re 
stricted opening as at 32 (Fig. 24) with 
larger openings 33 and 34 above and below. 
The restricted openings 32 serve as guide 
ways for the actuator bars, maintaining 
them in alignment with one another as well 
as in position for engagement of their key 
stem stops with the appropriate stops on 

The only difference in the 
two forms of keys is that those of 18, 20, 22, 
24, and 26 have a projection 35 extending 
into the opening 33 while those of 19, 2i, 
23 and 25 have a projection 36 extending 
into opening 34. 
The keystems 18, 20, 22, 24 and 26 corre 

spond to those of the numerals 1, 3, 5, 7 and 
9 and it will be observed that the keystems 
20 and 24 (the 3 and 7 keys) are reversed in position, so as to bring projection 35 on the 
opposite side, from the keystems 18, 22 and 
26 (the 15 and 9 keys). The keystems 19, 
21, 23 and 25 correspond to the numerals 2, 
4, 6 and 8 and the reversal of position here 
is between keystems 19 and 23 (the 2 and 6 
keys) and 21 and 25 (the 4 and 8 keys). As 
they are entirely reversible, I need only these 
two simple forms of keystems to make. an 
entire keyboard thus producing economies in 
manufacture and making it possible to pro 
duce a machine of very much more compact 
form than is now possible and with a cor 

Fur 
thermore, each' key has its stop on the actu 
ator bar and no other stop, either top or 
bottom, of that actuator bar is effective for 
that key. This is apparent from Fig. 26 
which shows either keystem 19 or 23 in its 
depressed position and the relation of the 
actuator bar thereto. In this position the 
projection 36 has come into the path of its 
stop on the actuator bar, thereby preventing 
further travel of that actuator bar whereas 
all other stops lie unobstructed in the aper 
tures 33 and 34 of the keystems. It will also 
be noted that in Fig. 24, the particular stop 
on the actuator bar for each keystem is in 
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dicated by dotted lines in the upper or low 
er aperture in each of the keystems and 
While the actuator bars pass freely through the keystems in the position they are in as 
shown in Fig. 24, the depression of any key 
will bring one or the other of projections 35 and 36 in the path of its particular stop on 
the actuator bar to be affected and no other 
stop will be effective for any purpose. The 
actuator bars such as at 13 in Figs. 1 and 
23 are of the flat strip type having stops on 
their upper and lower edges on their key 
loard or outer or forwardends as previously 
explained and shown in Fig. 25 and their 
shape is as shown in Fig. 29 for a reason 
to be explained later. On the inner or 
rearward ends of these actuator bars are 
toothed racks 87 (Fig. 1) and near the outer 
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end of each is a cut or slot 38 for the actua 
tor bar locks and further inwardly is an 
other cut or slot 39 for the zero locks. The 
actuator bar locks are shown in Figs. 1, 4 
and 23 and consist of a series of pivoted 
members such as 40, 41, 42 and 43, there be 
ing one such for each actuator bar, see Fig. 
4. Each lock is pivoted upon the keyboard 
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frame as shown at 44, etc. and there is an 
opening as at 48, etc. Pins 52 etc. are pro 
vided, against which are adapted to lie the 
arms 56, etc. which are fixed to move with 
the keystem locks 29. The upper edge por 
tions of these actuator bar j????? areformed 
of two plane surfaces meeting at an angle 
to each other so that the flat springs 60, etc. 
may press against one or the other of these 
surfaces as desired and thus serve to retain 
the actuator bar locks in their locked or un 
locked positions. It will be evident that 
when no numbers are in the machine, the lôcks will depend perpendicularly as indi 
cated by the position of 40 and 41 with the 
solid parts of their lower ends in the cuts 
38 of the actuator bars and consequently all 
actuator bars are locked against movement. 
However, when a key is depressed, the key 
stem lock 29 is momentarily thrown out in 
the downward passage of the keystem and 
this movement of the keystem lock carries 
with it its arm, such as 58, which acts 
against pin 54 to swing the actuator bar 
lock 42 over so that the solid part moves out 
of the cut 38 on the actuator bar. The open 
ing 50 of the lock will then register over 
the actuator bar to permit its free movement 
according to the number put in the machine, 
and the actuator, bar lock which has been 
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moved will remain unlocked by virtue of the 
flat spring 62 as described but these locks are 
returned to their normal position in the re 
storing action of the machine. It will be 
also seen that if a key to the left of the 
first column is depressed, the unlocking 
movement of the actuator bar lock in that 
column will carry with it and cause to unlock 
all of the actuator bar locks to the right 
while those to the left remain locked. This 
is shown in Fig. 4 where lock 42 has forced 
lock 43 to disengage from its actuator bar 
and this would follow for all other actua 
tor bar locks to the right. The left hand 
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actuator bar locks, such as 40 and 41 remain 
unaffected. Therefore it follows that all 
actuator bars to the right of any key de 
pressed, including the one depressed, are im 
mediately released to permit the actuator 
bars to move while all actuator bars to the 
left of the key depressed remain in and those 
actuator bars cannot move. . Upon the re 
storing of the machine, all of the actuator 
bar locks which have been released are 
thrown in, upon return of the actuator bars, 
by any suitable means which would be appar 
ent to one skilled in the art. For insuring the printing of zeros in those columns in 
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which no key is depressed to the right of the 
one in which a key has been depressed, Zero 
locks are provided. The zero locks are also 
operated by the keystem locks as indicated 
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in Fig. 5 where several of such locks are 
indicated at 64, 65, 66 and 67 and which are 
pivoted to the likew???ard frame, as at 68, etc. 
as in the case of the actuator bar locks. Sim 
ilarly, these zero locks have the flat springs 
72, etc. to act on the top surfaces of these 
locks and retain them in either the locked 
or unlocked positions. Fixed to the rear 
end of each keystem lock is an arm 76, etc. 
which is adapted to contact with the pin 80, 
etc. on one side of the adjacent Zero lock. 
Consequently when any key is depressed to 
throw out the keystemlock 29, the zero lock 
of the actuator bar of that column will be 
thrown out of the cut 39 of the actuator 
bar, which is the position of lock 66 of Fig. 
5. The action of these zero locks differs 
from that of the actuator bar locks in that 
they move independently of each other and 
remain locked except when they are indi 
vidually thrown out by a key depression in 
their corresponding columns. As with the 
actuator bar locks, the zero locks may have 
any of the means well known in the art for 
again bringing them from the unlocked to 
the locked position in the restoring move 
ment of the machine. The slot 39 in each of 
the actuator bars, into which the correspond 
ing zero lock enters, is wider than the lock 
by an amount equal to the distance which 
the actuator bar must travel to bring the 
printing segment (to be presently described) 
into position to print a zero. It is the com 
bination of the actuator bar locks and the 
zero locks which insures the printing of 
zeros to the right of any key depressed and 
inhibits the movement of any actuator bars 
to the left of that key. This is for the rea 
son that any actuator bar lock which is 
thrown out will carry all of its right hand 
neighbors with it and so release those actu 
ator bars while the zero locks only release individually. Consequently when the ac 
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tuator bars are released by their locks, those 
having numbers in their columns will move 
rearward a corresponding distance while 
those having zeros, the zero locks remaining 
in, will only be able to move to the extent of 
the slot 39 which is just sufficient to bring 
the printing element from blank to zero 
position as will appear later. The actuator 
bars to the left of the amount will have their 
locks in engagement and cannot move and 
their printing segments therefore remain in 
the blank position. - 
As before mentioned, each actuator bar 

has a rack, such as at 37, on its rearward 
end which engages with a printing segment 
84 by means of the toothed portion 85. 

85 
These segments are preferably mounted on 
a common shaft 86 with proper provision 
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for retaining them in alignment with the 
actuator bars. On one side of each of the printing segments 84 is the printing portion 
86 which I illustrate as having type on the 
edge to act in conjunction with the ribbon 
87 and the moyable platen 88; this platen 
having a shaft 89 and being shiftable 
through the medium of any suitable mecha 
nism enown to those skilled in the art. The 
printing portion 86 of the printing segment 
84 would ordinarily have eleven divisions; 
one blank and the others composing type 
from 0 to 9 consecutively although I am not 
limited to this but can add symbols of varied 
nature beyond the ones indicated by extend 
ing the printing portion 86. 

It will be noted that the printing portion 
86 is at a greater distance from the shaft 86' 
than is the toothed portion 85. This is done 
in order to provide a greater degree of move 
ment for the printing portion 86 for a given 
movement of the toothed portion 85 and I 
can vary this proportional movement for any 
given conditions to be. met. The ribbon 87 
may be one applied and actuated by any of 
the means and methods well known in the 
art while equally common means may be 
used to force the platen 88 against the type 
faces in the printing operation. The adding 
pinions 90 and the adding pinion cams 91 
move together and are mounted in a pivoted 
frame 92, the pivot being indicated at 93 
and the shaft for the cams and pinions at 94. Forward of the adding pinions are the 
pinion locks 95, having teeth into which the 
teeth of the adding pinions fit, and which 
are adapted to pivot about the shaft 96. 
On this adding pinion lock 95 is an exten 
sion or lip 97 which pertains to the subtract 
ing operation to be explained later. Also, 
beneath each pinion lock is a stop 98 which 
acts in conjunction with a cam lock or other. 
suitable means 99 by which this pinion lock 
may be held against movement in the adding 
operations and released in order to swing 
about the shaft 96 in the subtracting opera 
tions; it being understood that the cam lock 
means 99 is operated by the same means used 
to change from the adding or subtracting 
operations. Pivoted on the extensions, such 
as 100, of the frame 92 are the adding step 
levers. 101, the upper ends of which are 
adapted to seat upon the straight faces of the 
corresponding adding pinion cams 91 and 
the lower ends of which are adapted to en 
gage with stops 102 on the actuator bars 
13 adjacent to the racks 37; it being under 
stood that each step lever operates between 
its cam and the actuator bar of next highest 
order. 
Below the actuator bars and operated by a 

main shaft (not shown) is the restoring 
frame shaft 103 upon which are the restor. 
ing frames 104. There is one of these frames 
for each actuator bar of the general shape 
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shown in Fig. 6 and having on their upper 
ends studs or bearings such as 105 which 
contact with the actuator bars 13. These re 
storing frames are keyed to the shaft 103 
but the keyways 106 are enlarged as shown 
so that the restoring frames 104 have a cer 
tain extent of movement independent of the 
shaft 103 for a purpose to appear hereafter. 
Passing around each of the restoring frames 
is a spring 107, the ends of which are held 
in holes through the shaft 103 so that this 
spring acts as a resilient coupling between 
the shaft i03 and the restoring frames 104 
within the limits of the keyway 106. 
In Figs. 13 to 16 the subtracting mecha 

nism is shown and which operates as a direct 
subtracting transfer throughout the ma 
chine. For each adding pinion cam there is 
a subtracting step lever 108 which is pivoted 
as at 109, the slot 110 in which the pivot acts 
being large enough to permit of some verti 

25 

30 

35 

40 

cal movement of the lever 108 against the 
tension of the spring 111. The upper end 
of this lever 108 has a cam surface 112 and 
below is a pin or stud 113 on the side of the 
lever toward the inion lock 95. Adjacent 
to each of the subtraction step levers is a 
subtracting transfer lever 114 arranged to 
move vertically on the pins 115 and 116, and 
normally held upward by the tension spring 
117. On the upper end of the lever 114 is 
a seat 118 and on the lower end is the exten 
sion 119 pivoted at 120 and carrying the 
roller 121. This extension can swing freely 
in the direction toward the rear of the ma 
chine but cannot swing in the opposite 
direction because of the stop 122. Between 
the sector bars and under each roller of 
the subtracting transfer levers 114 is a sub 
tracting bar 123 having a series of cam con 
tours on its upper edge which I show in this 

- instance as being approximately portions of 
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circles. These subtracting bars move at the 
same time as the actuator bars but neither' 
the rate nor the extent of their movement 
need be the same as the actuator bars. for 
I may obviously have the subtracting bars 
move to any extent in any time relation 
within the range of movement of the restor ing frame or separate actuating means. Also 
it will be understood that the subtracting 
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transfer levers 114 extend from the subtract 
ing bars to the pinion lock of the adding 
pinion of next higher order and likewise that 
this subtracting mechanism is brought into 
action or inhibited from action by a suitable 
lever or other device evident to one skilled 
in the art. 

In order that no printing can occur in 
the totalling operation as to the columns to 
the left of the amount so to be printed, I 
provide a cipher lock for each of the actu 
ator bars as follows, see Figs. 17 to 19. On 
each of the extensions 100 of the swinging 
frame 92 is pivoted a cipher lock lever 124 

S 

(the pivot being the same as for the step 
lever 101 in Fig. 1) having a cam surface 
125 on its upper end and a bearing surface 
126 on its lower end. Below each actuator 
bar 13 is a cipher lock 127 which has a slot 
128 in which is the pivot 129. The leg 130 
of this cipher lock is held against the lower 
end 126 of the cipher lock lever by the ten 
sion spring 131 while the superior" spring 
132 tends to force the upper end 125 of the 
cipher lock lever against the adding pinion 
cam 91. The bottom edge of the actuator 
bar 13 has a cut 133 adapted to receive the 
leg 134 of the cipher lock when it is raised. 
Mounted on and fixedly attached to the 
pivot 93 is a catch 135 which coacts with 
the lug 136 on the cipher lock to hold that 
lock firmly when it raises and enters the 
cut 133 of the actuator bar. On the opposite 
side of the cipher lock 127 from the lu 
136 are the bevelled projections 137 an 
138 (also see Fig. 22), the view in Fig. 22 
showing relative location of these projec 
tions on the cipher lock and the relation of 
such projections on adjacent locks, the 
direction of their operation being from 
left to right in the machine as indi 
cated by the arrow C in Fig. 22. There 
fore these cipher locks 127 being as in 
Fig. 21, where the arrow indicates the 
left of the machine as in Fig. 20, the 
extreme cipher lock 139 will be the only 
one actuated in the totalling operation. As 
this lock 139 moves upward to engage its 
actuator bar (Fig.19) it will carry with it 
all of the cipher locks to the left of it by 
reason of the overlapping bevelled projec 
tions as shown in Fig. 22. If there is no 
amount in the machine and the totalling 
operation is performed, all of the cipher 
locks will move up to lock their actuator 
bars as all of the bevelled projections will 
be in engagement from left to right as in 
the five right hand columns of Fig. 21 
(left hand columns of the machine as viewed 
from the position of the operator) and no 
one of the actuator bars will move. Under 
these conditions, the cipher lock lever 124 
remains as in Fig. 17 which is its normal 
position when the adding wheel and cam are 
at zero. However, if there be a number 
in any one of the columns, as the fourth 
from the left of the machine as indicated in 
Figs. 20 and 21, then the cipher lock lever 
is operated by the adding pinion cam (Fig. 
18) and the cipher lock 127 for that par 
ticular column is thrown rearward so that a 
break is made in the continuity of the bevel 
led projections as shown in the fourth 
column of Fig. 21. Therefore, in the total 
ling operation, all cipher locks to the left 
of the fourth column where the break oc 
curs will raise and lock their actuator bars 
(see 139, Fig. 19) while the cipher lock of 
the fourth column (such as 127a in Figs. 18 
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and 21) will be thrown rearward. This 
throwing of the one cipher lock breaks the 
continuity of the bevelled projections so that 
no cipher lock to the right of, and including 

6 the one thrown forward, will raise and their 
actuator bars will be free to move rearward 
according to the amount in the machine. 
It will be noted that the condition just ex 
plained and which is illustrated in Fig. 21 

O is where there is a numeral in the fourth 
column and zeros in the first three. If there 
were numerals in all of the first four col 
umns, the same result would come about, for 
in that event all of the cipher locks would 
be thrown out by reason of their cipher lock levers being off their adding pinion cams 
and the actuator bars would go rearward as 
before. While I have illustrated the action 
of the cipher locks in a four digit figure, 
the action is the same for any number with 
in the range of the machine. The reason for 
having the projections on the cipher locks 
bevelled is to bring them back into the over 
lapping position as in Figs...21 and 22. This 

20 

correspond to the same projections in Fig. 
22 on the section taken through 22a-22a 
which is position I. Where the left hand 
lock, 138, is thrown forward and the right handlock 137 raises, the projections are in 
position II. During the totalling operation, 
187 does not move but 138 moves in so that 
the bevelled surfaces are in position III. 
After printing and during restoring these 
bevelled surfaces make it possible ? the 
cipher lock springs 131 to cause the projec 
tions 138 to slide around behind the projec 
tions 137 as in positions IV and V until 
they again assume position I and are then 

40 ready to act from left to right in any suc ceeding totalling operation. 
In order to obtain a compact machine, I provide a particular nesting and conver 

gence of the actuator bars as illustrated in 
45 one form in Figs. 27 to 29, which bars have 

stops on their keyboard ends and racks on 
their rearward ends as previously described. 
These actuator bars are of the flat strip type 

neral form, shown in ? 
0 29 except that the central actuator bar (for 
a nine bank ????"}, is without lateral 
bends such as 143 in 
144 and 145 would be joined by the part 146. 
Each actuator bar to the right and left of 

65 the central one would have a double nesting 
and convergence; that is each one would 
come up, over and up to extend from the 
itºfof?? parallelism to the compact par 
allelism of the printing mechanism. For 

60 instance, one of the intermediate actuator 
bars converges toward the center over its 
right or left hand bars at a sufficient height 
to give clearance, then upwardly and out 
wardly at the proper height. In other 

G5 words, the actuator bars nest from the cen 

and are of the A. 

will go rearward until their 

is illustrated in Fig. 22a where 137 and 138. 

ig. 29 but the parts 
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ter outward and by so doing I secure a sim 
ple and very compact machine. 

Addition. When a number is put in the 
machine, the keys depressed will throw out 
their keystem locks 29 to move all actuator 
bar locks (Fig. 4), to the right of and in 
cluding the key depressed, out of the paths 
of their actuator bars while only the zero 
locks (Fig. 5) corresponding to the de 
pressed keys will swing away from their 
actuator bars. The registering and print 
ing mechanism is in the position of 
Fig. 1, the subtracting mechanism is idle 
as shown in Fig. 13 and the cipher 
locks all are in their inoperative posi 
tion of Fig. 17. When the operating handle 
(not shown) is drawn forward, the restor 
ing frames 104 will swing and allow the 
actuator bars, which are under spring pull 
as is common in the árt, to move rearward. 
The actuator bars being thus free to move, 
those in the columns having depressed keys 

roper stops. 
are selected by the keystems (Figs. 24, 25 
and 26) and their printing segments will 
be rotated to register the proper numerals 
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at the printing line, Those actuator bars to the right having their bar locks out and 
their zero locks in, will move one step rear 
ward as is permitted by the slots 39 receiv 
ing the zero locks, thereby rotating the cor 
responding printing segments from blank 
to zero position. The actuator bars to the 
left, having their locks in, will not move 
and their printing segments will remain 
with blanks on the printing line. Printing 
now takes place by the platen, 88 moving 
quickly against the type of the printing 
segments and as the platen resumes its posi 
tion, the actuator bars previously locked by 
their bar locks (those to the left) are freed 
and move rearward to their zero positions, 
being held there by their zero locks. The 
frame 92 now swings to carry the adding 
pinions out of their pinion locks 95 into 
engagement with the toothed portions of 
their printing segments (Fig. 2). It will 
be understood that the pinion locks 95, in 

95 

O 

the adding operation, are held against 
movement as previously described by the lls 
cam lock 99 and the stop 98. The machine 
is now ready for the return or restoring 
stroke and there are zeros to the left on 
all columns in which there are no numbers 
so that the machine is in position for any 120 
carry-over which may take place. This 
carry-over is effected by the adding step 
levers 101 which extend, as previously de 
scribed, from the adding pinion cams to the 
actuator bars of next higher order, coacting 
with the stop 102 on each actuator bar and 
the loose keyways 106 on the restoring 
frames 104. As the actuator bars return, 
the addingpinions are rotated in a counter 
clockwise direction and the cams of those 130 



O 

15 
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pinions which are to give the carry-over 
will raise the step-lever 101 out of engage 
ment with the stop 102 on the next higher 
actuator bar (see Fig. 3). Consequently 
those actuator bars having the stop 102 out 
of engagement with the foot of their add 
ing step lever will move forward one step 
further than the others for the reason that 
while the adding pinions are engaged with 
the cams, those adding step levers which have 
not been raised prevent the actuator bars from. 
moving forward past their zero position 
while those actuator bars whose step levers 
have been raised can move forward the full 
distance to their blank position. This ex 
plains the provision for individual restoring 
frames having the construction shown be 
cause in the movement being discussed, while 
the non carry-over actuator bars are held, 
the restoring frames of the free actuator 
bars, by virtue of the spring 107, and the 
keyway 106, move forward one step further 
which carries those printing segments of 

30 

35 
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next higher order from zero to blank and 
gives the carry-over on the adding pinion. 
The carry-over having been accomplished, 
the adding pinions disengage from the cams 
and enter the locks 95 and as the frame 92 
swings to do this, the adding step levers 
are carried back which gives the feet of 
those levers which were not raised in the 
carry-over, sufficient movement to allow 
their actuator bars to move forward to nor 
mal position. In doing this the printing 
segments are rotated from zero to blank but 
as the adding pinions are in their locks and 
out of engagement with the toothell por 
tions 85, they are not affected by this move 
ment. As the machine is completely re 
stored to normal, the actuator bar locks and . 
the zero locks re-enter the actuator bars, the 
keystem lock is released and the machine 
ready for another operation. 
The action of the adding step leversin the carry-over operation is shown in Fig. 

7 to 12. For the purposes of illustration, 
show two actuator bars 13 and 13a, the step 
lever 101 acting between the stop 102a of 
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actuator bar 13a and the adding pinion can 
of the actuator bar 13 although I show only 
the foot of this step lever. In Fig. 7, the 
machine is at rest with all actuator bars 
forward so that the printing segments are 
in their blank position. In Fig. 8, actuator 
bar 13 has moved rearward (a number hav 
ing been put in that column) while actuator 
bar 13a remains forward with step lever 
101 in contact with stop 102a. In Fig. 9, 
all actuator bars have ???ü released from 
their locks preparatory to the carry-over 
and go to their zero position so that actuator 
bar 13a, moves one step rearward while 
neither actuator bar 13 nor step lever 101 
has moved. In Fig. 10 the adding pinions 
have swung back to engage their printing 

7 

segments carrying with them the adding 
step levers so that, while the actuator bars 
18 and 13a do not move, the foot of the step 
lever 101 is drawn back against its stop 102a. 
In Fig. 11 the adding pinions have been ro 
tated in the forward stroke of the actuator 
bars and the adding pinion cam correspond 
ing to actuator bar 13 has thrown up the 

70 

adding step lever 101 (as in Fig. 3) which 
removes the foot of that lever from the path 
of its stop 102a. Consequently the actuator 
bars, the step levers of which have not been 
thrown (such as 13) will return to their 
zero position while the actuator bars such 
as 13a will go forward one step further to 
their blank position and thereby rotate their 
adding pinion one numeral, thus effecting 
the carry-over. This is the position in Fig. 
12. From Fig. 12, the adding pinions are 
disengaged which brings all of the step 
levers forward, all sector bars go to their 
blank positions and all step levers are 
thrown in again as in Figs. 1 and 7. In the 
case where there are all 9's in the machine 
and a 1 is put in the first column, the carry 
over will first affect only the first step-lever 
to free the second actuator bar and adding 
pinion, which, in making the necessary move 
ment in carrying over will throw the second 
step lever so that the carry-over in such case 
would occur successively from right to left 
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to the full extent of the 9's in the machine. 
Subtracting.-The subtracting operation 

is covered in Figs. 13 to 16 and at the outset 
it will be understood that here the times of 
engagement and disengagement of the add 

00 

ing pinions are opposite to that in the add 
ing operations. That is, the actuator bars 
which have been released by their actuator 
bar locks move rearward to their zero posi 
tion at which point their corresponding 105 
pinions engage with their printing segments 
and disengage from those printing segments 
before the actuator bars start to move to 
the front. The normal position of the sub 
tracting mechanism is as shown in Fig. 13. 
When the subtracting lever (not shown) is 
thrown on the machine the various parts 
assume the relative positions in Fig. 14 
where the adding pinions have gone into 
engagement with their segments, the sub 
tracting step lever 108 is thrown rearward, 
the can lock 99 moves to free the pinion 
lock 95 and the adding step lever 101 is 
thrown up to its inoperative position. 

0. 

115 

120 
When the operating handle is brought for 
ward, the actuatorbårs move rearward, the 
adding pinions are rotated in a counter clockwise direction and the proper numerals 
are brought to the printing line and the 
number to be subtracted is printed. As 
heretofore described, the subtracting bars 
123 have a movement to correspond in time 
with the actuator bars 13 although this 
movement may be of greater or less extent. 

125 
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So that, in the movement just described, 
these subtracting bars will move rearward 
with the actuator bars. Also in the rota 
tion of the adding pinions and their cams, 
some of the subtracting step levers 108 will 
remain as in Fig. 14 while those subtracting 
step levers whose cams have rotated sub 
tractively through the zero registering posi 
tion with the pinions will be thrown back 
as in Fig.15 so as to bring the stud 113 of 
the subtracting step lever 108 under the 
projection 97 in the lock 95 and on the seat 
118 of the subtracting transfer lever 114 so 
as to force this subtracting transfer lever 
downward in the path of the subtracting 
bar 123 and as these come rearward no 
effect is produced on the subtracting trans 
fer lever 114 because the pivoted knuckle or 
extension 119 on that lever allows the roller 
121 to swing freely whenever contacted by 
the cam surfaces of the subtracting bars. 
Of course, those subtracting transfer levers 
114 which have not been depressed, as in 
Fig. 14, will not contact the subtracting 
bars in any way. Consequently when the 
rearward motion of the actuator and sub 
tracting bars is complete and the carry-over 
to be made, the adding pinions first leave 
their printing segments and enter the locks 
and the actuator and subtracting bars start 
to move to the front. In the first part of 
this movement, the pinions being in their 
locks and the printing segments free, the 
cam surfaces of the subtracting bars will 
contact the rollers 121 of the subtracting 
transfer levers 114 (Fig. 15) and as these 
rollers cannot move forward because of the 
stop 122 on the pivoted extension 119, the 
subtracting transfer lever 114 will be forced 
lever 108 and the lock 95. This movement 
of the lock 95 rotates the numeral pinion 
one step (Fig. 16) to effect the subtracting 
transfer. It will be understood that this 
undercarry acts from one subtracting bar 
to the cam of next higher order for the 
reason that the extension 97 on the pinion 
lock 95 extends far enough to come above 
the stud 113 on the subtracting step lever 
108 of the next lower order. Furthermore, 
this subtracting transfer occurs at substan 
tially simultaneous times throughout the 
machine because each subtracting bar moves 
at the same time and affects its subtracting 
transfer lever accordingly so that all col 
umns of the machine may be so affected 
without having to regard the factor of time 
in which the operation takes place. Also, 
by using the principle described I make the 
subtraction directly and simply because the 
one which would ordinarily remain in the 
machine is taken out by the subtracting 
transfer step motion just described so that 
only the correct amount remains in the ma 
chine after subtraction has taken place. It 

upward to carry with it the subtracting step 

restored. 
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will be noted that the subtracting mecha 
nism just described could equally well be 
used for adding operations by substituting 
it for the adding mechanism described and 
thus I may further simplify the machine 
as to parts and manufacture. 
Cipher lock-In the totalling operation 

it is desirable not to print ciphers to the 
left of the amount to be totalled and the 
cipher locks operate to do this as follows, 
as shown in Figs. 17 to 22a. The accumu 
lation in the machine has left the adding 
cams in various positions. Those cams hav 
ing zeros in them will have their cipher lock 
levers 124 in the position shown in Fig. 17 
while those having numerals in them will 
be in the position shown in Fig. 18 with 
their cipher locks 127 thrown rearward ac 
cordingly. 
occurs immediately the total key is de 
pressed and will be described in detail at 
a later point. Therefore, the first step in 
the totalling operation is the depression of 
the total key which actuates the cipher locks. 
On the first movement of the operating han 
dle, all actuator bar locks are thrown out 
and all of those actuator bars which are 
not held by their cipher locks move to their 
zero position. The adding pinions then go 
into mesh with their printing segments fol 
lowed by the release of all of the zero locks 
on the actuator bars. The actuator bars 
thus freed will move forward, the numeral 
pinions will be rotated in a counter clock 
wise direction accordingly until the straight 
faces of the adding pinion cams come into 
contact with and abut their adding step 
levers in the zero position, as shown in Fig 
ure 1. Those actuator bars in which there 
are zeros would not move, their adding pin 
ions being held in the position of Fig. 1. 
While those actuator bars in which there 
are numerals would move rearward and ro 
tate their numeral pinions until they were 
stopped in the zero position by contact of 
the cams with their adding step levers. The 
printing segments having been thus brought 
to the proper printing positions according 
to the number in the machine, printing takes 
place, the platen moves away from contact 
with the type and the numeral pinions dis 
engage from the printing segments. This 
completes the stroke-of the operating handle 
and on the return stroke the actuator bars 
go forward to their blank position and all 
of the actuator bar locks and zero locks are 

During the totalling operation the cipher 
locks have functioned as follows. As here 
tofore, described these cipher locks have 
bevelled projections, as 137, 138, in Fig. 17, which overlap from right to left (Fig.22), 
so that the raising of the leftmost lock would 
raise them all and any break in the se 
quence of overlapping would prevent such 

The action of the cipher locks. 
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raising from going to the right past the 
point of ?" instance, in a total 
of four columns the fourth column would 
have its cipher lock thrown rearward (as in 
Fig. 18) for there is a numeral in that col 
umn, its adding pinion cam is not at zero 
and the cipher ? lever 124 is against the 
cam. Consequently, this throwing rear 
ward of the fourth cipher lock has broken 

to the sequence of overlapping projections as 
at 127a in Figs. 20 and 21. In both of these 
figures the left of the machine is indicated 
by an arrow. Therefore, in the totalling 
operation all cipher locks will raise from 

ls the left to lock their actuator bars and will 
so raise successively until the point of break 
at 127a in Fig. 20 and 21 is reached. The 
bevelled projection of this lock being out of 
line, neither it nor the locks to the right 

20 of it will raise and those actuator bars will 
be free to move rearward to print the cor 
rect total. The action described is followed 
throughout, the point of break depending 
upon the total in the machine and if all col 

25 umns are used, no cipher lock will raise for 
it will be understood that each lock is ac 
tuated from its left hand neighbor, the left 
most one being actuated from the total lever 
mechanism. . 

80 While I have described my invention in 
its preferred form there are many changes 
and variations which may be made, with 
out departing from the spirit thereof and I 

, desire to include all such changes and vari 
35 ations within the scope of my claims. 

I claim: 
1. In a calculating machine, the combi 

nation of a keyboard and depressible keys 
arranged thereon in series, the keys of each 

40 series having alined stems provided with 
lock-engaging means, pivotally mounted 
keystem locks common to the respective 
series of keys, means to swing said locks 
into locking engagement with the keystems 

45 of depressed keys, longitudinally movable 
actuator bars common to the respective 
series of keys, a series of pivoted actuator 
bar-locking members normally in delayed 
locking relation to said bars, each member 

50 being responsive to movement of any key in 
its series through movement of the corre 
sponding keystem lock to move out of lock 
ing relation with its bar, and a second series 
of pivoted actuator bar-locking members 

65 normally in locking relation to said bars 
and responsive to movement of any key in 
their respective series through movement of 
their corresponding keystem locks, the mem 
bers of said second series being so associated 

60 that on movement of one member of the 
series like movement is imparted to each 
member of the series at one side thereof. 

z. In a calculating machine, the combina 
tion of a keyboard and depressible keys ar 

66 ranged thereon in series, the keys of each 

9 

series having allined stems provided with 
lock-engaging recesses, pivotally mounted 
keystem locks common to the respective 
series of keys, means to swing said locks into 
locking engagement with the keystems of 
depressed keys, longitudinally movable act 
uator bars common to the respective series 
of keys, a series of pivoted actuator bar 
locking members disposed adjacent one end 
of the keyboard and each having its lower 
end normally disposed within a recessed por 
tion of an actuator bar, said members being 
responsive to movement of any key in their 
respective series through movement of their 
corresponding keystem locks, and a second 
series of pivoted actuator bar-locking mem 
bers disposed adjacent the opposite end of 
the keyboard and likewise responsive to 
movement of any key in their respective 
series through movement of their corre 
sponding keystem locks, each said member 
of said second series having its lower end 
normally disposed within a second recessed 
portion of an actuator bar, and each also 
contacting with the next adjacent locking 
member in the series, so that when one of 
said members of said second series is moved 
all of the other members of said second series 
on one side thereof will be simultaneously 
moved. 

3. In a calculating machine, a row of keys 
having alined stems provided with lock-en 
gaging means, a pivotally mounted keystem 
lock extending longitudinally of said row of 
keys and in position to be swung, on depres 
sion of any ? engagement with the stem thereof, a longi 
tudinally movable actuator bar associated 
with said keys, a pivoted actuator bar-lock 
ing member normally in delayed locking re 
lation to said bar, and a second pivoted act 
uator bar-locking member normally in lock 
ing relation to said bar, and means carried by said keystem lock and adapted to swing 
therewith to move said actuator bar-lock 
ing members on their pivots out of locking 
relation to said bar. 

4. In a calculating machine, a row of keys, 
a slidable actuator bar nested within alined 
openings defining a guideway therefor in 
the stems of said keys, said openings being 
SO ?????????? that guiding contact is provided by each 
both when the keys are in normal and in depressed position. 

5. In a calculating machine, a row of keys, a slidable actuator Barnested withinaired 
openings defining a guideway therefor in 
the stems of said keys, said openings being 
so shaped that guiding contact is provided 
by each keystem on both sides of said bar 
both when the keys are in normal and in de pressed position, and stops arranged in stag 
gered relation on the keystems and said bar, 
a single stop on each bar co-acting only with 

of the row, into locking 

keystem on both sides of said bar 
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a stop common thereto on a particular de 
pressed key while other stops carried by said 
bar are permitted to pass through the stem 
of said depressed key. 

6. In a calculating machine, a row of keys, 
a slidable actuator bar nested within alined 
openings defining a guideway therefor in 
the stems of said keys, said openings being 
so shaped that guiding contact is provided 
by each keystem on both sides of said bar 
both when the keys are in normal and in 
depressed position, stops arranged in stag 
gered relation on both the top and bottom 
edges of said bar, and stops carried by the 
keystems, the stop on each keystem being 
adapted to co-act only with a stop common 
thereto on a particular depressed key while 
adjacent stops carried by said bar on both 
the top and bottom edges are permitted to 
pass through cut-away portions of said key 
stem adjacent said guideway. 

7. In a calculating machine, a row of keys, 
a slidable actuator bar nested within alined 
openings defining a guideway therefor in 
the stems of said keys, and stops arranged 
in staggered relation on the keystems and 
said bar, a single stop on each bar co-acting 
only with a stop common thereto on a par 
ticular depressed key while other stops car 
ried by said bar are permitted to pass 
through the opening in the stem of said de 
pressed key. 

8. In a calculating machine; a row of 
keys; a slidable actuator bar nested within 
alined openings defining a guideway there 
for in the stems of said keys; stops extend 
ing alternately from opposite sides of said 
bar along the length of said bar near the 
upper edge thereof: similar stops near the 
lower edge of said bar, the stops near the 
upper edge of said bar being staggered with 
respect to the stops near the lower edge 
thereof; and a stop on each keystem, the 
keystem stops of said row of keys being 
staggered relatively to each other for caus 
ing the keystem stop of a depressed key 
to engage a single stop provided therefor 
on said bar and for permitting other stops 
on said bar to pass freely through the stem 
of said depressed key. 

9. In a calculating machine having a reg 
istering member, a printing member and a 
longitudinally movable actuator bar for ef 
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fecting operation of said members; a plu 
rality of stops on said bar, said stops ex 
tending alternately from opposite sides of 
Said bar at the top and bottom edges there 
of; each of said stops corresponding to a 
single registering and printing value; a de 
pressible key having a stem formed with 
an opening therein for receiving and guid 
ing, said bar; and a stop formed on said 
keystem and extending into said opening 
for engagement with said stops for limiting 

plurality of stops extending 
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the movement of said actuator bar, said keystem being positioned transversely of 
said bar at a point corresponding to the 
registering and printing value of said key 
for causing said keystem stop, upon depres 
sion of said key and movement of said ac 
tuator bar, to engage a stop extending from 
either side of said actuator bar to limit 
the movement of said bar to an amount cor 
responding to the registering and printing 
value of said key. 

10. In a calculating machine having a 
registering member, a printing member, and 
a longitudinally movable actuator bar for 
effecting operation of said members; a plu 
rality of stops on said bar, said stops ex 
tending from opposite sides of said bar 
along the length of said barat the top and 
bottom edges thereof; each of said stops cor 
responding to a single registering and print 
ing value. a depressible key having a stem 
formed with an opening therein for receiv 
ing, and guiding said bar; and? stop.on said keystem extending into said opening 
for engagement with one of said stops for 
limiting the movement of said actuator bar, 
said keystem being positioned on said bar 
at a point corresponding to the registering 
and printing value of said key for causing said keystem stop, upon depression of said 
key and movement of said actuator bar, to 
engage the stop on said actuator bar which 
corresponds to the registering and printing 
value of said key while other stops carried 
by said bar are permitted to pass through 
the stem of said key, said key-stem being 
reversible with respect to said bar for caus ing said keystem stop to engage stops at 
opposite sides of saidbar. 

11. In a calculating machine; a register 
ing member; a longitudinally movable ac 
tuator bar for operating said member; a 
from opposite sides of said bar at both the 
top and bottom edges thereof, each of said stops corresponding to a single registering 
value; a plurality of depressible keys for 
controlling said actuator bar in its move 
ments to operate said registering member; a 
keystem for each key, said keystems having 
similarly formed openings therein; simi. 
larly positioned stops on each keystem ex 
tending into said openings for engagement 
with the stops on said actuator bar for 
limiting the movement of said bar to op 
erate said registering member, each key 
stem being positioned longitudinally of said 
bar at a point corresponding to the register 
ing value of the associated key and being 
reversible with respect to said bar for caus 
ing the stop on said keystem to engage that 
stop at one side and edge of said actuator 
bar which corresponds to the registering 
value of said key and for permitting the 
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stops on the opposite side of said bar and 
at the other edge thereof to pass through 
said keystem without engaging the stop on 
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53 

said keystem. 
In testimony, whereof, I have signed my 

name to this specification this 31st day of July, 1925. 
FRANCIS A HOSACK. 

CERTIFICATE OF CORRECTION. 
Patent No. 1,823,859. Granted September 15, 1931, to 

FRANCIS A. HOSACK. 
It is hereby certified that error appears in the printed specification of the 

above numbered patent requiring correction as follows: Page 2, line 12, for 
"smaller" read similar; line 62, for "key" read keystem; line 87, for the nu 
meral "78" read 12; page 8, line 45, for "undercarry" read subtracting transfer; 
and that the said Letters Patent should be read with these corrections therein 
that the same may conform to the record of the case in the Patent Office. 

Signed and sealed this 17th day of November, A. D. 1931. 

M. J. Moore, 
(Seal) Acting Commissioner of Patents. 


