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To all whom it may conce') : 
Be it known that i, EDWAR) C. WAITER, a 

citizen of the United States, residing at 
New York, in the county of New York and 
State of New York, have invented certain 
new and useful improvements in Cola) tit 
ing and Recording Machines, of which the 
following is a specification, reference being 
had therein to the accompanying drawing. 
This invention relates to adding, subtract 

ing and recording machines, and particul: 
larly machines adapted for making lists of 
checks or other items, adding and subtract 
ing items, and printing the amounts and 
totals thereof. 
One object of the invention is to provide a 

machine having positively actuated adding 
and subtracting mechanism of simple, dur 
abie and efficient constiuction, and designed 
to print each item on a work-sheet ol' strip 
of paper, and, then, the totals thereof. 
Another object of the invention is to pro 

vide a machine of the character specified in 
which the mannial operations may be easily 
and quickly effected, first, through the in 
strumentality of keys and, then, by a suit 
able moto1', such as an operating handie. 
A further object of my invention is to 

provide a novel aggroupinent of mecha 
nisins adapted to effect additive and sub 
tractive computations, with provision of 
means for shifting certain instrumentalities 
in the lnachine whereby it may be adapted 
either to effect one or the other of the speci 
fied character of computation. 
A still further object of my invention is 

the arrangement of connections between nu 
lmei'al-keys and computing-mechanism and 
by which connections only an actuation of 
the selecting-mechanism (winich forms a 
part of the structure) is effected when one 
or another of the numeral-keys is depressed 
by the operator, there being mechanism pro 
vided for independently actuating said se 
lecting-mechanism to effect, a computation: 
so that, to the end that each numeral-key 
shall be required to do a minimum amount 
of work, the connections between the nu meral-keys and computing-mechanism are 
peculiarly arranged, first, in order that no 
pait of said computing-mechanisia shall be 
operated by the numeral-keys when it is de 
sired to add or subtract and, secondly, be 
fore Said computing-mechanisin is operated, 
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only that part of said mechanism shall be 
actuated which includes the selecting-mech 
allisin, wherefore, upon the depression of a 
in lineral-key, only slight work is imposed 
the 'con in actuating the selected instrumen 
tality or instrumentalities of the machine, 
the remaining instrumentality or instill 
mentalities of said ma'hine depending for 
operation lipon the actuation of other mech 
anism to effect the necessary computation 
and, also, to effect simultaneously a print 
ing of the item upon the work-sheet. 
The invention also has for its object the 

provision of instrumentalities by which the 
actuation of number-wheels or dials is ac 
complished through means which are con 
trolled by but which are actuated independ 
ently of the nuneral-keys, provision being 
made, as stated, in independent mechanism 
to effect successive actuations of the parts of 
the conputing-mechanism and, thus, of the 
successive number-wheels or dials in the op 
ei'ition of adding or subtracting. 

A still further object of the invention is 
the provision of suitable means formed for 
actuating the parts of the computing-mech 
anism whereby it is readily converted from 
an adding machine into a subtracting ma 
chille, the actuation of the necessary parts, 
devices and mechanisms for effecting this 
change being under the control, preferably, 
of a suitable device conveniently arranged 
On the machine and operating, with cer 
tainty and ease, to shift the parts that may 
be required to make the desired conversion. 

Still another object of the invention is to 
provide a connection between the instru 
mentalities which control the total-compu 
tation and the ribbon-mechanism of the ma 
chine whereby, by the operation of said in 
strumentalities, said ribbon - mechanism is 
actuated to cause a printing of the total 
amount in a distinguishing color. 

Stili another object of the invention is to 
provide instrumentalities whereby a selec 
tion in the machine, once made, may be 
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eliminated or destroyed without the neces 
sity of operating the inachine to effect a 
computation, whereby proper correction of 
any erro's in the selection may be effected 
preliminary to the final operation of effect 
ing the compiltation. 

t; anothe' object of the invention is to 
p'O Vie, ii) conjunction with the numerat 
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ikeys, means for controlling their operation 
and position whereby the danger of errors, 
due to the possibility of inaction or lim 
proper action of the parts, is eliminated. 

Still another object of the invention is to 
provide instrumentalities whereby the print 
ing upon the work-sheet is not effected until 
after a selection has been made, and this 
printing shall be effected as a distinct oper 
ation to the selection-operation. 

Still another object of the invention is to 
provide instililientalities for automatically 
returning the mechanis) is of the inachine to 
adding coindition whenever a total has been taken. 

Still another object of the invention is to 
provide novel instrumentalities for auto 
matically “clearing the machine after a 
total has been taken. 

Still another object of the invention is to 
provide an indicator or indicator-instru 
mentalities to display the condition in which 
the machine is set; that is to Say, for adding, 
or for subtracting, or for totaling, or other 
wise. 

Still another object of the invention is to 
operate all mechanisms of the machine, act 
ing under the control of the pull-handle, 
during the forward movement of said han 
die, thereby leaving the same free to re 
turn to normal position without imposing 
any work thereon. 

Still another object of the invention is 
to provide means for controlling the return 
of the motor or pull-handle. 

Still another object of the invention is 
to provide means for producing a sub-total 
in connection with additive and subtractive computations. 

Still another object of the invention is to 
provide means whereby the printing of an 
item may be effected without producing a 
computation in the machine. 
With the aforementioned general objects 

in view, and other specific objects which 
will be hereinafter set forth, my invention 
resides in the novel combination and ar 
rangement of mechanisms, devices, and in 
strumentalities, all as hereinafter more fully 
described and claimed. 

In the accompanying drawings, I have 
illustrated an embodiment of the invention, 
by way of example, and at this point de 
sire to state that it is to be understood, that 
in exemplifying such an embodiment, I am 
by no means claiming or restricting myself 
to such particular form, since other embodi 
nents, adapted to perform the functions 
and to secure the results for which the illus 
trated embodiment is designed, are within 
the spirit of my invention. 

In these drawings:- 
Figure 1 is a view in perspective of the 

Jnacing, showing particularly the arrange 
;; ent of the kevs. the relative position of 
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the operating-handle, and the relative po 
sition of the setting lever-the machine be 
ing shown, here, as set for adding; 

Fig. 2 is a view, in plan, illustrating the 
keyboard, a part of the casing being broken 
away to illustrate portions of the ribbon 
mechanism, and, also, the printing Sectors; 

Fig. 3 is a view in side elevation of the 
machine, a part of the casing, at the side, 
being broken away to illustrate the gearing 
actuated by the operating-handle, and con 
stituting the active instrumentalities of the 
actuating mechanish when a computation) is 
to be effected; 

Fig. 4 is a view in side elevation, partly 
in section, of the machine, showing the 
printing-mechanism and the instrumentali 
ties connecting there with and operating, in 
part, to actuate the same; showing, also, 
certain parts of the ribbon-shifting device. 
and the Zero-printing preventive arms; 
- Fig. 5 is an elevational view, with a 
part of the casing broken away and portions 
of the interior mechanism omitted to illus 
trate the setting-lever and certain of the parts operated thereby; 

Fig. 6 is a similar view showing other of 
the parts of the machine actuated by said setting-level"; 

Fig. 7 is a view in vertical section illus trating particularly the numeral-keys, the 
selecting-mechanism, and certain of the 
parts controlled by said selecting-mecha 
nism; 

Fig. S is a fragmentary view of two of the 
keys, one being shown in normal position, 
and the other in its actuated position; 

Fig. 9 is a top plan view of the machine, 
the top-plate of the casing being removed, 
and certain of the parts being shown in sec 
tion; 

Fig. 10 is a fragmentary view showing 
particularly certain parts of the printing 
structure and the actuating-instrumentali 
ties which control the same: - 

Fig. 11 is a fragmentary view showing, 
in detail, stop-devices employed in connec 
tion with the printing-mechanism; 

Fig. 12 is a fragmentary view, in plan. 
of the carry-pawl shifting-mechanism; 

Fig. 13 is a fragmentary view, in eleva 
tion, of the total-producing mechanism; 

Fig. 14 is a fragmentary view, in front 
elevation, of some of the main gears, the shifting pinio-plates, the shifting cams, 
and companiofi set of cams, respectively, 
forming a part of the computation-mecha 
nism; 

Fig. 5 is a perspective view of the cam 
carrying drive-shaft; 

Fig. 16 is a fragmentary view, in perspec 
tive, of mechanism adapted to be actuated into locking engagement with a part of 
computation-mechanism, whereby overthrow 
of : . )f the parts is prevented: 
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Fig. 7 is a fraginentary view, in plan of 
the sheet-carrying platen, and showing, also, 
a part of the automatic line-spacing mecha 
nism; Fig. 8 is a fragmentary view, in verti 
cal section, showing particularly the sheet 
carrying platen and means for automati 
cally actuating the platen for line spacing; 

Fig. 19 is a fragmentary view, in sectionai 
elevation, of the platen and the means for 
holding it in operative position; 

Fig. 20 is a fragmentary view, in front 
elevation, illustrating a portion of the rib 
bon-mechanisin; 

Fig. 2i is a fragmentary view, in top 
plan, thereof; 

Fig. 22 is a fragmentary view, in side 
elevation thereof; 

Fig. 23 is a fragmentary view, in side ele 
vation, of a sub-total mechanism; 

Fig. 24 is a fragmentary view, in perspec 
tive, of the key, etc., forming part of the 
same; Fig. 25 is a fragmentary view, in top 
plan. of a modified form of carry-pawi 
shifting device; 

Fig. 26 is a fragmentary view, in side ele 
Vation, of said modified form of mechanisin 
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for controlling the parts when changing 
from adding to subtracting, or vice versa: 

Fig. 2 is a fragmentary view of the ma 
chine-casing, a portion being broken away 
to show a modified form of construction 
whereby the extent of operation of the so 
lecting-mechanism of the machine may be 
visually determined by the operator; 

Fig.28 is a fragmentary view, in side ele 
vation, of a limodified form of setting-lever 
returning-mechanism; and 

Figs. 29 and 30 are detached views, in per 
spective and plan, respectively, of a modified 
form of one of the printing-sectors and its 
mounting. 
In the following description, I shall, with 

a view to abbreviating the same as much as 
possible, use descriptive expressions to com 
prehend mechanisms, operations, or series of 
operations, and results: For instance. I shall 
employ the expression “set up’ or “setting 
up' to refer to the operation of the prede 
termined movement of certain devices which 
will hereinafter be referred to as the “select 
ing mechanism.” The results of the opera 
tion of said selecting-mechanism I shall 
hereinafter refer to as a “condition.” 
wherever the same is accomplished in the 
usual manner of depressing any one or more 
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of the numeral-keys. Moreover, I shall use 
such expressions as “transit,” “transmit 
ting,” or the like, to designate the operation 
of the movable or actuating parts which are 
thrown into operative engagement with the 
selecting mechanism, and whose movements 
are or may be controlled by said selecting 
mechanism, 

3. 

Referring to the drawings:- Se s 

The coising. The numeral 1 designates 
the casing of the machine, which may be of 
any preferred form or construction. Pref 
erably and as shown, the same complises a 
metallic casc having a broad, flat base adapt 
ed to rest upon a table or the like. The ill 
side walls of the opposite sides of the casing 
provide journals or bearings fol' the val 
rious shafts and supports of the mechanislas 
inclosed within the casing. 
The left 0 (ird (ind keys.-The keyboard 

conn)rises, in this instance, a plurality of 
'ovy's of keys 2, there being preferably and 
as shown nine of these keys in each l'OW 
(which represent the nine cardinal figures 
without the cipher) for each order or place, 
that is, for each position of units, tens, hun 
dreds, etc. In the machine illustrated there 
are ten rows of the keys, there being two 
rows of decimal keys 2. It will thus be 
seen that the machine illustrated, having a 
capacity of 99,999,999.99 contains ten orders 
or places, making a total of ninety keys. 
From this, it will be obvious that a machine 
which has a capacity of only 999.99 will con 
tain but forty-five keys. 
At this point, it is proper to state that the 

machine, as illustrated in the several fig 
ures, is set to effect an additive computa 
tion. As will presently be explained, the 
structure is adapted to have its parts posi 
tioned, by a single instrumentality, whereby 
it will effect a subtractive computation, all 
as will presently be explained. 

Referring, now, particularly, to Figs. 7. 
S and 9, it will be seen that the keys have 
a vertical movement in apertures formed in 
the top-plate 3 of the keyboard section of 
the machine. Unterlying this top-plate is 
an abutment-piece 4 supported on end 
brackets 5 depending from the top-plate, 
and which abutment-piece serves the dual 
function of limiting the upward movement 
of the key, and, also, as a support for a 
Spring 6 which is adapted to return the key 
to normal position after it has been de 
pressed and released for such return move 
ment. 

Each key-stem is formed on one side with 
two notches 7 and 8, respectively: Slidably 
mounted on the top-plate 3 is a locking 
plate 9 provided with a plurality of aper 
tures 10 through which the keys 2 extend. 
This plate 9 is adapted to engage the key 
in the notch 7. The notch 8 is, for practical 
purposes, merely a clearance notch for the 
plate 9, as shown in Fig. 8. The notch 7 is 
so formed that, when the locking-plate 9 
is in an engaging position therein, it will 
hold the key depressed and against the ac 
tion of the spring 6, as shown. The lock 
ing-plate 9 is normally held out of engage: 
ment with the stems of the keys by a spring 
12 attached to the plate and to a pin 13 
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projecting from the inside of the casing, as 
shown in Fig. 7. It will be understood that 
the locking-plate 9 is actuated out of its nor 
inal position whenever a key is depressed. 
whereupon said plate engages in the locking 
notch 7 in the key, in which it remains until 
the plate is forced out of engagement with . 
said holding-notch. To linit the upward 
movement of the key on being returned to its 
normal position by the spring (3, the key, on 
the side opposite to the notches 7 and S, and 
below the lower end of the spring 6, is pro 
vided with an angled and calm-faced pro 
jection 14 a (lated to engage a projection 
15 ol; the autment-piece -l, as clearly show 
in Figs. and S. 

Slidably mounted upon the lower face of 
the abutment-piece 4 is a pawl-lelease-plate 
16 provided with apertures it through 
which the lower polition of the stem of each 
key 2 projects. Attached to this plate is a 
spring 1S which is also secured to a pin 19 
projecting from the bottom of the abutment 
piece 4. This spring operates to maintain 
the release-plate against the key-stem. At 
the opposite end of this plate, there is a slot 
20 through which one member of a two 
armed pawl 21 extends and which has se 
cured to it a retractile spring 22 adapted 
to hold the pawl against the rear end of the 
slot. - 

The aforementioned angular and can 
faced projection 14, when the key is de 
pressed, engages with and actuates the re 
lease-plate 16 toward the front of the ma 
chine to cause the holding-pawl 21 to be 
rocked on its fulcrum 2it not inted in a 
bracket 21°. The spring 18 will permit the 
release-plate 6 to be moved by said projec 
tion and thereafter reshift the plate to p.r. 
mit the pawl 21 to assume its normal posi. 
tion, namely, that shown in Fig. 7. 
Aey-lock mechanism.--When one key in 

all order or place-row of keys is depressed, 
the other keys in that row will be locked in 
their raised or normal position until the de 
pressed key is returned to its normal posi 
tion. Thus, only one key at a time can be 
in the depressed position. Each key has 
formed on its lower end a projection 14 
which will pass through the opening 17 in 
the release-plate 16, when a key is being de 
pressed. The release-plate will go under all 
of the other projections 14, thus preventing 
the other keys from being depressed until 
the depressed key is in its raised position. 

Selecting-mechanism. - Underlying each 
row of key-stems is a slide-member 23 com 
prising two spaced bars (Figs. 7 and 10) 
connected for simultaneous movement and both provided with a plurality of upstand 
ing projections 24, each having a hooked end 

It will be observed that the right-hand 
bar of the sliding-member has five of these 
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projections, whereas the left-hand bar has 
but four of them. At one end, said slide 
member is provide with an incut or notch 
26 into which the lower member of the 
a forementioned two-armed pawl 21 is nor 
mally seated to lock said member against 
movement. Whenever a key is depressed 
and its projection 14 actuates the release. 
plate 16 forward, the pawl 21 is rocked out 
of engagement with the slide-member 23. 
Said member is then free to move forwardly 
and thereby influence mechanism presently 
to be described. When all of the keys in 
any particular row are in their raised or 
no'nal position, the release-plate 16 will be 
in its normal position, namely, that shown 
in Fig. 7. If it had been actuated, its spring 
1S will restore it to normal position. In con 
sequence, the pawl 21 will, undel the action 
of its spring 22, be held in the incut 26 in 
the bar 23 and thereby lock it, as already 
stated. 
The sile-member is provided, near its 

ends, with elongated slots 27 and 28 through 
which extend, respectively, shafts 29 and 
30, and by which the several slide member's are supported. 

Each key-stem, at its lower end, is bent 
at right angles to provide an angl lated 
extension 31. On each alternate key stem 
of the row, the extension is on the sid: ppo 
site from that of the proximate key in order 
to be in the plane of the bar of the slide-linem 
ber directly beneath it. As the right-hand 
bar of the slide-member 23 has five pro 
jections, they will respectively engage the 
stems of the keys bearing the denomina 
tional numerals “1”, “8”, “5”, “7” and “9; 
whereas, the left-hand bar, having four of 
such projections, will respectively engage 
the “2, “4”, “6” and “S” keys. 

It will now be understood that, when a 
key is depressed, and its angular projection 
14 has cammed ol' forced the 'elease-plate 16 
forward to release the pawl from the slide 
member 23, the latter will be free to move 
forwardly so that one or another of the pro 
jections 24 may engage the lower extremity 
of that key-stem which is depressed and 
which (according to its denominational 
value) will predetermine the extent of move 
ment of said slide-member. As will be 
understood, there are in all nine of the up 
standing projections on each of the slide 
members, and each bears a definite relation 
to the key which it is designed to engage 
whenever that key is depressed. The hooked 
form of said upstanding projection permits 
it temporarily to interlock with the key 
when the latter is depressed into engaging position. 
The forward end of each of the glide-mem 

bers 23 is provided with an extension 32 
which extends through the front wall 1 of 
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the casing and is provided with a button 
33. By means of this extension, the opera 
tor may, whenever necessary, push said slide: 
member back into its normal position. 
After the keys have been depressed, and 

locked in such position by the locking-plate 
9, as already described, they will return to 
their normal position after being released 
by the following mechanism: 

Pivoted on a shaft 34 is a series of arms 
35-one for each row of keys-eich nor 
mally controllied by a retractile spring 36. 
At its upper end, said arm is provided with 
a spring-actuated pawl 37 which is adapted 
to engage the forward end of the sliding 
lock-plate 9, as shown in Fig. 7. The shaft 
34 is supported, at opposite sides of the 
machine-casing, on two arms 38 mounted on 

: shaft 39, said arms being held in an ele 
wated position by a spring 40. The arm 35 
(ccupies a position between the bal's form 
ing the slide-member, which latter is pro 
vided with a stud 41 adapted to engage the 
edge of the arm. 35 when the slide-member is 
yoved rearward, either by means of the 
push-extension 32, or when returned to nor 
rial position by mechanism to be hereafter 
described. The movement of the arm 35 
causes the pawl 37 to force the locking-plate 
9 rearward and, thus, out of the locking 
notches 7, in the key-stems, whereupon the 
depressed keys, being thus released, are, by 
their respective springs, raised to normal 
position. 
the numeral-keys and the manner in which 
tley operate to control the extent of move 
ment of the slide-member 23, it is now in ol'- 
der to describe the parts and mechanisms 
aftected by the particular, position which 
any of said slide-members hay asstime: 
As already" described, each of the sliding 

members 23 comprises two spaced a 's, 
These are held apart by a stud 42. Pro 
jecting between the pair of bai's forming the 
slide-member 23 and adapted to engage stic 
stid (Fig. 10), is the bifurcated end of a 
vertical arm 43 mounted at its lower end 
upon a transverse shaft 44 journaled it sitie 
ba's 45 supported on standards 46 sect 'ed 
to the base-plate 1 of the machine-casing. 
Also mounted on said shaft 44 is a lepeiid 
ing arm 47 to which is pivoted long Se 
lector-arm 48, this ai'in connecting at its 
opposite end with a segi leiata-getti' cliber 
of selector 49 loosely not inted oil a shaft 50 
and having a spring 5 collected to its 
lower end, said spring eig also attached 
to the aforementioned staidai'? 45. A '- 
ranged to the rear of Silic leisei 49 is 'ail 
adji stable stop 52 for pelete 'niling the 
extent of ovement of Said hetniye' iii one 
direction. "The selector-arm 4s, as coil 
trol ed by the slide-men ber 23 (and this in 

Having now described the operation of . 

3. 

turn controlled by one or another of the 
keys 2) predetermines the extent of move 
ment of said member 49 in the opposite di 
lection. - 

As seen in Figs. T and 10, the member 49 
is provided on its upper segmental portion 
with rack-teeth which are adapted to mesh. 
with a pinion 53 supported on a shaft 54 
and fast to a drive-gear 55. . 
The parts which have now been de 

scribed-comprising the slide 23, arms 4: 
and 47, the selector-arm 4S, the segmental 
lack-member 49, the pinion 53 and drive 
gear 55-coinstitute the selecting-mecha 
nisins aforementioned and upon which a 
“condition is “set up” whenever a key or a 
Series of keys have been depressed by the 
operator. Said parts operating in the follow 
ing manner: The silicie-member 23 having 
been released after the holding-pawl has 
been disengaged therefrom, permits the se 
lector-actilating spring 51 to rock the se 
lector 49 on its axis and, thereby, the arm 
4S is thrust, lack Waid to actiate the slide 
meniser 23 for wai'il so that one or another 
of its projections 24 will engage the de 
pressed key-stein which will, as already ex 
plained, pedetermine not only the degree of 
movelinent of said side but, thereby also, 
that of the selector 49. This in turn will, 
by its movement, rotate the pinion 53, and 
drive-gear 55 to the same extent, as its said 
adjunctive actuating parts have been moved. 
A “condition or “selection’ will, this, have 
been “set up’ or established on said drive 
gear 55 for a purpose presently to be de 
scribed. . if it be desired to Festore the parts 
to normal position, to change or correct the 
“condition’ or “selection,” the operator 
pushes the side-member's inwardly, where 
upon the selector (through the intermediate 
connecting paits) is restored to normal po 
sition and the keys being released from the 
holding-plate, wiil rise to their normal po 
sition. Willie inderstood, of course, that 
there is se): iate selecting mechanism for 
each row or crileir of keys. in other worls, 
there aire as any selecting mechanisms as 
thire are rows of ke 

..! (tfit (tting merican 
titled, inly inha ('hile, being of the so-called 
“key-set style, ii) c.1des nechanism that is 
ope':tive independet, y of the keys to effect 
an actitiation of those parts which operate to 
effect the desired computation. shali now 
'cceed to describe such mechanist. 
Fast on a scare shaft 56' is a series of 

c: -neinei's 5 and cam-disks 5, their 
can-faces being 'sticcessively arranged spi 
'ally, whereby each can 5 operates succes 
sively poll its respective selector 49 (in a 
lanet' presently to be explained), and 
werely the variots mechanisms affected by 
the to veinent of each selector are success 
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5ively operated. These cams 57 are, there 
fore, the active instrumentalities for oper 
atting upon the selectors. The shaft-and 
thereby, the cams--is set into opei'ation by 
mechanism (see Figs. 1-3, 7 aid 9) which 
includes : pull-lever 58, which must be op 
erated by the operator for every item to be 
('liputed; but other mechanism (other than 
antually operated mechanism and not 

slow, may be used. Such as an electric 
noti' (not shown). In the latter case, the 
pressing of a moto'-key (tot show it) will 
('': lase the actor (not shown) to operate the 
(') in pitting-mechanism in the same way that 
the mail tally-operated pull-lever 58 does. 
The pull-level is a ranged on the right-hand 
sile of the machine, ottside of the casing 
thereof, and is fastened on the end of the 
actuating shaft 59, which extends through 
the machine to the left side. Eastened on 
the shaft 59 and within the casing is a 
segment gear 60 which meshes with a pinion 
(; , this pillion being for 1'evel'sing the move 
Illet. 
suitable part of the casing of the machine, 
and meshes with a pinion-gear 62 which is 
fastened to a 'atchet (33 and ioosely mounted 
on a stub-shaft (34. Also loosely mounted 
on the shaft (34 is a gear 65 which carries 
on one face two pawls 66 having projections 
(37 which engage with the ratchet 63 when 
the handle 5S is pullied, and which will ride 
over the ratchet when the handle is return 
ing to its normal position. Springs 68 will 
cause the pawls 56 to engage the 'atchet 
whenever free to do so. Therefore, the gear 
65 will always turn in one direction and will 
have movement only from the for Ward ac 
tion of the handle 58 and \vil remain idle 
while the handle is returning to its normal 
position. An arm 69, fastened to the shaft 
59, will engage with pins 70, on the gear 65, 
when the handle is pulled, to prevent any 
overthrow of the gear 65 and its adjunctive 
parts. A coil-spring 71 around the shaft 59, 
(one end of which spring is fastened to the 
shaft and the other end to any suitable part 
of the frame of the machine) will return the 
handle and its connecting parts to normal 
position. Another spring 71", wound in a 
direction opposite to spring 71, and secured 
to the shaft 59 and to the machine-casing, 
will assist the operator in moving the handle 
58 forward and also control the return 
movement of the handle. Fastened to a 
shiftable shaft 72, is a pinion 73 which 
meshes with the gear 65, and is of sufficient 
with to allow the shaft to be shiftect end 
wise withot becoming illneshed theref'on. 
The gear (35 will cause the pinion 73 and 
sla?t 2 ts) make one revolution every time 
the handie is pulled. Meshing with the gear 
(35 on its opposite side is a pinion 74 which 
is fast on the shift 56, which is also rotated 
one revolution every time the handie is 

The pinion (31 is mounted on any . 
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pulled. Meshing with the pinion 74 is an 
intermediate pinion 76 of sufficient width 
to permit a pinion 77 which is fastened to 
the shifting-shaft 78 to be shifted without 
becoming unmeshed there with. This pinion 
77 and shaft TS will also make one revolu 
tion every time the handle is pulled. All 
these pinions and shafts rotate in one direc 
tion only, but not necessarily in the same di 
rection. The actuating-cam 57 and the carry 
and lock-plate can 57 being fastened on the 
shaft 56 will make one complete revolution 
every time the handle 58 is pulled. There 
fore, the segment gear 49 is permitted to be 
engaged by the can 57 and be actuated or 
forced back to its normal position thereby. 
The extent of movement of the handle is 
governed by the studs 58 in the side plate 
ol' casing of the machine. A second pawl 75 
and ratchet 9 wi} prevght the gear 55 from 
being rotated in a reverse direction, by fric 
tion oi' otherwise, \vien the handie is return 
ing to its noi'nai position. 

It is to be understood that the pinions 73, 
76 and 77, while rotated when the pull 
handle 58 is moved forward, do not effect 
any action of the driving-cams 57, but the 
pinion 7-4 does because it is fast on the shaft 
56 willich carries said cam-disks. Therefore, 
it will now be obvious that when the handle 
58 is operated, the pinion 74 and its shaft 
56 are rotated, and, thereby, the cam-disks 
are actuated and with the following result: 
The segmental-rack 49 carries a small 

roiler 80 adapted to traverse the periphery 
of the cams 57, being held in engagement 
there with by the spring 51. Thus, it will 
be recognized that whenever one or another 
of the keys 2 or 2 is depressed to set up a 
*condition on the selecting-mechanism, and 
the actuating means just described-and 
which includes the aforementioned actuat 
ing cans 57-is then operated to rotate in 
the direction indicated by the arrow (Fig. 
7), the roller 80 will, when engaged by the 
can 57, travel upon its periphery (the 
spring 51 holding said roller hard against 
Said periphery), whereupon the selector 49 
which will be actuated in the opposite di 
i'ection and, by its action on other parts 
(soon to be described) be instrumental in effecting a computation, such movement of 
the selector causing a rotation of said drive 
gear 55 through a number of unit-places, or 
spaces equal to the character-numeral on the key depressed. The “condition” or “se 
lection’ of the amon to be computed and 
recorded is first effected by the depression 
of a key. The the actuating mechanism 
co-acts with said Selecting-mechanism, as a 
second a.d. listinct operation, to effect a 
movement of other mechanisms to produce 
a computation and record, in a manner that 
will be made clear farther on. In comput 
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“1002, no notice need be taken of a cipher 
except to skip an order or place-position 
on the keyboard for every such cipher that 
may be contained in the amount to be re 
corded. As none of the keys has to be de 
pressed in the order or place representing 
the cipher in the number being computed, 
no co-action takes place between the pawl 
release-plate 16 and the holding pawl 21. 
This, the slide-members of those orders or 
places representing the ciphers in the num 
ber being computed, as well as those orders 
or places representing the capacity of the 
machine in excess of the amount being coin 
puted, will be prevented from moving under 
the action of the spring 51, since the pawls 
21 will not have been disengaged from the 
slide-member and the latter will have had 
no movement. It will now be seen that no 
“selection' wili have been effected on and, 
this, no rotative movement given to, the 
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drive-gear 55 on those orders or places cor 
responding to the ciphei'-positions in the 
conniputed numbel', no' those order's of places 
corresponding to the capacity of the ima 
chine in excess of the amount being coln 
puted that is, the order's or places to the 
left of the last figure in the number being computed. 

('on pitting mechanism.-aving now de 
scribed the several inechanisms brought into 
operation to set up a “condition” or “se 
lection,' I now shall proceed to describe the 
nechanisms and instrumentalities which 
are thrown into coöperative relation to be 
affected thereby when the aforementioned 
actuating-mechanisian is operated by the 
movement of the motor-handle 58: 
Suspended from a shaft S1 is a shift able 

pinion-carrying plate S2 having two de 
bending arms on one of which is mounted 
(on a still-shaft S3) an adding-pinion 84, 
On the other ai'an of said shiftabie plate 
are mounted (respectively, on stub-shafts 
85 and S6) two subtracting-pinions S and 
SS, there being coimpanion subtracting-pin 
ions in order to effect a rever'sal of nove 
ment on the second of the two. Normally 
(and as shown in Fig. 7) the pinion 84 and 
the companions S7 and SS are not in mesh 
with the drive-gear 55. As will presently 
be set forth, means are provided (under 
the control of the operator) for shifting the 
inion-carrying plate, 82 whereby either the 

pinion 84, or the lower of the companion 
pilions S7 and SS are meshed with drive 

at 55. . . . 

which meshes a pinion 90 fast on one side 
of a number or character-bearing sight 
wheel 91 which is loose on a shaft. 92. 

it will now be clear, that the shifting of 
the plate 82 toward the right (in Fig. 7) 
will mesh the adding-pinion 84 with the 

Miesling with the pinions 84 and 88 and 
loose on the shaft S1 is a main gear 89, with 

Selecting or drive-gear 55, whereby it will, 
when rotated in a direction opposite to that 
which occurred when it was actuated in 
making a selection, effect a rotative move 
ment of Said pinion and through it, rotate 
the main gear 89 of the sight-wheel 9, 
the extent of the rotation corresponding te 
the “condition’ previously set up on the 
selector 49 and gear 55; whereas, a corre 
sponding shift of said plate in the opposite 
direction will mesh the pinion 87 with the 
drive-gear 55 and, receiving motion there 
from, will transmit the same to its coin 
panoi pinion SS which, in turn, will set in 
motion the main gear 89 (in a direction op 
posite to that in which it had previously 
irotated when acting under the control of 
the pinion S4) and this will rotate the num 
bel-wheel 91. it will therefore be seen that: 
the direction in which the main gear 89 will 
tli'i is deteritained by the shifting of the 
plate "S2 in one direction to mesh the adding 
inion 84 with the selecting-gear 55, and in 

the other direction to cause the subtracting 
pinion Si to mesh with the selecting-gear. 
A selection having been inade, as already 
(lescribed. the actuating, nechanism (which 
includes the cana 57) when operated, wiii 
L'eturn the selecting-mechanism to its nor 
mal position, thus destroying any selection 
which lay have been made. If the mecha 
nism has been set for adding, the shifting 
plate S2 will cause the adding-pinion 84. 
to nest with the selecting-gear 55 iusi, be 
fore the selecting-mechanism starts to re 
turn to its normal position, it will be seen 
that as the selecting-gear 55 is being re 
tired to its noi'nai position, and as the 
a deling-pinion S4 is ill inesh with this select 
ing-gear, it will be caused to turn (as will 
alist the main gear S9, and the number-wheel 
9i in inlesh there with), the amount equal 
to the selection inade. Should the mecha 
inish be set for subtracting, the shifting 
plate 82 (moved in the opposite direction) 
will cause the subtracting pinion 87 to mesh 
with the selecting-gear 55, and this will 
rotate pinion SS and turn the main gear 
S9 and ninnber-wheel in the reverse direction 
to that for adling when the selection made 
on the selecting-gear is being destroyed and 
the selecting-iechanism is returned to its 
normal position. Jisi after the Selecting 
mechanisia has been returned to its normal 
position, the shiftable plate 82 wiil bey 
caused to assine a neutral position, wherein 
neither the adding pinioi nor the subti'act 
ing pinion will be in linesh with the Selecting 
gear. iiii is leaving the selecting-gear free 
to turn wien. irother selection is made 
the reon, and also leaving the main gear. 
free to turn when actuated by the tens-car 
rying mechanism to be tiescribed later on. 
From the fol'egoing, it will be understood 

that, in the cycle of operation incident to 
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effecting a computation, a selection having 
been made and when the operator first 
moves the handle 5S, the adding-pinion or 
the subtracting-pinion (as the case may be) 
will mesh with the selecting-gear 55, and 
a further movement of the actuating-mech 
anism will similtaneously destroy the Se 
lections and, by the operation of the main 
gea; and number-wheel. produce a computa 
tion on the latter: These results follow 
from the fact that the can disk 5 will but 
against the roller St) to force the same back 
to its orial position and thereby restor'e 
the selecting - lechanisi - including th: 
sile-len let' 23--to nor)al position. In 
(it entally, this destroys the selection, as 
aforeme itionel. 
depressed keys will have been locked from 
its wer) (st ()sition anci ("all sect to 'estine 
its orial position by the action of the 
spring 6, the pawl 21 will enter the is teh in 
the slide-mealer and hold the saille in a 
locked position until it is again released by 
the depression of another key. The return 
novelent of the site-ele): 23 will have 
act lated the ai'i 35 and caused the pawl 
37 to () ye the locking-plate 9 st; that the 
key's inity he released to permit their return. 
The spring 36 will, of course, when a selec 
tion is being nacle, cause the pawl 37 to be 
rei () \ell from the locking-plate 9, thus 
leaving it free to eiter the lockiing notch in 
the key-ster to hold the key in its depressed 
position. The interlocking of the stem with 
the side-member, when the hooked projec 
tion thereoil engages the projection 3i on 
the key-stein, will prevent the key from 
rising in the event that a key shot ill be 
de l'esse? far enough to release the slide 
Inelije" fro) its holing pawl 21 ; it not 
silicientiy far to periit the locking-plate 
to enter the holding-ilotch intil said illeinber 
is retirne to (i)al position. 

f’eye (at crh (f is ar....To recat the amount 
selected, the (eit it has only to press and 
loc (low a repeat-key 93 and pull the 
a (ile 58 the hile of times the almount 

is to be repeated, ressing (down the re 
peat-key will depress the arms 3s and lower 
the law is 37 away from the locking-plates 
9, so that when the selections, on the differ 
eit or le" or place-rows of keys, are being 
test'(yel, the depressed keys 2 will lot it: 
released and the site Selections will again 
be made. This in a noint inay je i'ee: te?t 
as naily ties is (sired. Whell the tier:- 
for itei.eases the repeat-key, the ;): Wi: 3 
will be raised at will theii a) it against 
the locking-plates } to release it lepresscil 
keys when the landle is ) led for the list 
repeat-operation. It lay be the cast: that 
no key in some of the place or order-rows 
of keys is depressed when the repet-key is 
depreset: If so, the slide-lyar 23 it ti) (se 
rows will have no movement, but the pawls 

\loreover, as any of the 
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37 in those rows will be lowered and allow 
the locking-plattes to assile a position in 
the clearance notches S in the key-stems of 
that row, which novel}}ent of the lockiing 
plate will position it over the law 37. 
Therefore, the saw 37 is under spring ten 
sion. When being raised to allow it to swing 
on its file ruin. When the repeat-key is 
released by the operator, the pawl 37 wil: 
rise aid again be positioned i front of the 
locking-plate by its spring 37", when a key 
in those 'ows is depressel. There is one of 
these : l'his 35 and pawls 37 for every o'cker 
or lace-row of keys. The l; cling-Eate 
Will. Of coil'se, le () it of eit agen eit with 
the key's 2 at all tilles, except when a selec 
tion is being male, and also during and 
after a repeat-operation () in the row's in 
which no selection :( )('ei e before 
the rejeat-key was depressed. Thus, when 
the key's are le) 'esse: I, they are relieved (f 
the stain I}ecessary to love the locking 
late, except in the love-lentionel cases. 
When the pawl 3 is positioned ince the 
locking-late. { ai: i) { lic: a love case) and 
a key is le) 'essel, the can etween the 
Wo notches it the key-stein will ?of's:e the 
locking-liate out of the clearance notch and, 
when the locking-notch arrives in the same 
plane as the locking-plate, this plate will. 
enter the locking-notch and hold the key in 
the depressed position. The arm 35 will 
move back when the slide-member 23 shifts 
to make a selection, this allowing the pawl 
37 again to rise and be positioned so as to 
at against the locking-plate to effect a 
release of the cle) 'essed key when the se 
lecting-mechanish is lettlined to normal 
position. The sing () is strong enough 
to raise all the turns 35 when all the pawls 
37 are under the locking-plates 16. and thus, 
acting to depress at the pawls, 37 when the 
repeat-key is released, after being depressed 
when no selection has been inade on the key 
(arol or, say, a te!' one cent has been added 

or sitti'acteti. 
("?trying nerhanism. --As is well kilown 

in the art, every tine, the character-bearing 
or sight-wheel 91 moves from nine to zero, 
in a deling, or from Zero to nine. When sub 
tractigr, cert; in mech: ) is in inst be prolight 
it to play () (; iise one it to be added or 
st tracted fro; the sight-wlect of the next 
Tigler (leionination. 
As shown in Figs. 7 and t , this carry: 

is takes lice in ediately after the se 
lecting-nech: is is een retirined to its 
(inal jositio, or a ?ter the bit k of tic 

("(t)}) titation is been inade and the main 
ge: ; ecole's icile. Fast of the site of the 
liai) ge: S:) is a carry-disk 94 (slown in 
Fig. 7 partly in clothed lines) which has on 
its periphery for projections 95 e?tially 
spaced art. The distance froll the cen 
ter of one projection to the center of the 
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next is equal to ten unit-spaces. Thus, 
every time the sight-wheel 91 noves through 
ten unit-spaces, one of these projections will 
pass a predetermined point. Arranged to 
lie in the path of and to be actuated by One 
or another of these projections, is a short le 
ver 96, which is loosely mounted on shaft 
97 and held in contact with the carry-disk 
94 by a spring 98. Therefore, every time 
one of the projections 95 passes the contact 
point, the forward end of the lever 96 will 
be caused to raise while its rear end will be 
lowered sufficiently to release a carry-alian 
99 which is loosely mounted on shaft 100 
and is provided with and controlled by a 
spring 101. Attached to the upper end of 
the carrying-arm 99 is a pawl-carrying plate 
102 which has movement back and forth 
with the carrying-arm 99. Fulcrumed on 
the upper part of the plate 102 is a pawl 
103 arranged to lie in the path of and to ac 
tuate a ratchet 104 (fastened to the right 
side of the main gear S9 of the next higher 
denomination) one unit-space whenever the 
carrying-arm 99 is forced forward or re 
turned to its normal position by a lever 105 
fulcrumed on the shaft 100, when the mech 
anism is set for subtracting. Fulcrumed on 
the lower side of the pawl-carrying plate 
102 is another pawl 106 arranged to actuate 
the ratchet. 104 in the reverse direction, when 
the inachine is set for adding, and the al'm 
99 is forced forward in the same mannel as 
for subtracting. Fastened on the shaft 56 is 
a second set of call-disks 57 ai'i'anged to ac 
tilate the lever 105 (every time the actilat 
ing-mechanism, already described, is actu 
acted), immediately after the selecting 
mechanism has been returned to its normal 
position and as soon as either the adding 
pinion 84, or the subtracting-pinion 87, has 
been unmeshed from the selecting-gear 55. 
The lever 105 will have no action on the 
'arry-arm 99 unless said carry-arm has been 
released from the lever 96 and the spring 
10i has moved the arm 99 and its connect 
ing parts to a position where a projection 
107 on the carrying-arm 99 will abut against 
the lever 105. Thus, when saic 
forced forward by the cam-disk 57, it will 
abut against the projection 107 on the carry 
aim 99 and cause said arm and its con 
necting parts to assume their normal posi 
tions. The adding-pawl 106 or the subtract 
ing-pawl 103 (according to which is in mesh 
with the ratchet 104) will skip over one 
tooth of the ratchet when the carry-arm 99 
is unlatched from the arm 96 and is actu 
ated by the spring 101; but, when the carry 
arm 99 is being returned to its normal posi 
tion, the pawl 103, or the pawl 106, will 
abut against the tooth over which it, skipped 
and will turn the ratchet 104 one unit-space. 
Connected to the upper end of the leves' 

105 is a locking-plate 108 (Fig. 16) whose 

d ever is . 

forward end is shaped to fit in the space be 
tween two teeth of the ratchet 10k to pre 
vent overthrow thereof. 
The lever 105, as shown in Fig. 7, is held 

forward by the cam 57 until the adding 
pinion 84 or subtracting-pinions 87 and 88 
become meshed with the selecting-gear. 55, 
thus holding the lock-plate 108 between the 
teeth of the ratchet 104 until the meshing of 
these gears take place, at which time the le 
ver 105 by the action of its spring 101 will 
follow the edge of the cam 57 and this will 
allow the lock-plate 108 to move out of mesh 
With the ratchet, thus leaving the main gear 
free to turn until the selection has been de 
stroyed and the carry-operation completed, 
at which time the can 57 will force the le 
ver 105 and the lock-plate 108 forward to 
again mesh with the ratchet to prevent all 
overthrow, and to prevent the main gear and 
its connecting parts from being disturbed 
(either by friction or otherwise) and per 
fectly to aline the figure-rolls 91 and the 
main gears S9, etc. The cams 57 are ar 
ranged on the shaft 56 to act on the lever 105 
in successive order, the same as the cams 57 
act on the segment-gears 49. Therefore, the 
carry-operation will take place in successive 
order and just after the selecting-mecha 
nisms are returned to their normal position. 
A spring 109 will cause a roller 110, on 

periphery of the calm 57 when the actuat 
ing-mechanism is being operated. It will 
be noticed that the arm 105 will have a back 
and-forth movement every time the actuat 
ing-mechanism is operated but will not actu 
ate the carry-arm 99 unless it has been re 
leased from the arm 96. The carry-pawls 
103 and 106 are held against the ratchet by 
splings (not shown), unless' they are held 
out of engagement therewith by the action 
of depressing bars 111 and 112 bearing 
against the rear end of the pawls, which ac 
tion will cause the forward end of each pawl 
to be thrown out of engagement with the 
ratchet 104. The bal's 111 and 112 are sup 
ported at their ends by two vertically oscil 
iating arms 113 and 113' which are caused to 
shift (ly means which will be explained 
later) whenev , the mechanism is changed 
from adding to subtracting, or vice versa. 
Therefore, only one pawl is in engagement 
with the ratchet at any time. 
The locking-plate 108 will maintain the 

main gear 89 and its connecting parts in 
proper a linement after the computation of 
any number, thus insuring the mechanism 
from disturbance either from friction or 
otherwise.. The locking-plate remains in 
mesh with the rathet until the adding or subtracting-pinions are meshed with the se 
lecting-gear 55, and is unmeshed therefrom 
dilring the time that the adding or subtract 
ing pinions are in mesh with the Selecting 
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gear, and remeshed with the ratchet when 
the arm 105 is being moved by the can 5, 
which takes place immediately after certain 
portions of the computation, are made and 
while the carrying-operation is taking place. 
The carrying-operation will take place in 

successive order, as the mechanism must pass 
the tenth unit-place to actuate the carrying: 
mechanism to carry that unit forward; and 
the operation of carrying this unit forward 
to the next device of higher denomination. 
may cause the carrying-nechanism of that 
order to be actuated, etc., as in adding 1 to 
99.999.99. In this instance, the first number 
wheel on the right is the only one actuated 
by the selecting-mechanism, while all of the 
others are actuated, one after the other', by 
the carrying-mechanism. It is for this real 
son that the cams 57 are arranged on the 
shaft 56 in a spiral order. This arrangement 
relieves the actuating-mechanism of any sld 
den jaa or strain and causes the actuating 
mechanism to have a Shnooth and easy action. 
Moreover any selections or “conditions 

existing on the different selector's will be 
successively destroyed by the calms 57 which, 
being also arranged in a spiral order on shaft 
56, act on the selecting-mechanisms just in 
advance of the carrying-operation1. 

Reference has heretofore been made to the 
fact that mechanism is provided for shift 
ing the pinion-carrying plate. This will now 
be described: 

Mechanism, for shifting adding (and 8th 
tracting pinions.--Aspreviously mentioned, 
the direction in which the pinion-carrying 
plate 82 is shifted to effect a meshing with 
the selecting-gear 55 of either the adding 
pinion 84 or the subtracting companion-pin 
ions 87 and 88 determines the character of 
the computation. The following instrumen 
talities are adapted to control the position of 
said pinion-carrying plate: Mounted on the 
extremities of the pendant portions of the 
shiftable-plate 82 are rollers 114 and 115. 
Fast on the shafts 72 and 7S are cam-ele 
ments 116 and 117, respectively. 
cam-members are disposed in a linement with 
the rollers 114 and 115 on the shiftable-plate 
82 and are adapted to engage the same, re 
spectively, whenever the handle 5S is pulled, 
the shafts 72 and 78 being set into opera 
tion by the rotation of the pinions 73 and 77, 
heretofore described. The peripheries of 
the elements 116 and 117 are so formed and 
relatively arranged as to shift the plate 82. 
to the left to mesh the subtracting-pinion $7 
with the selecting-gear 55 at the proper time 
and, also, to cause the disengagement of said 
pinion from said gear immediately after the 
bulk of the computation is completed. 

Also arranged on the shafts 72 and 78, and 
alongside of the cams 116 and 117 thereon. 
are companion-cams 118 and 119 which will 
operate the shifting-plate 82 in the opposite 

These 
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direction at the proper time for adding, 
when said shafts 72 and S are shifted end 
wise (by mechanism presently to be de 
scribed) to position the companion-cams 118 
and 119 in alinement with the roller's 114 
and 115, respectively, on the shifting-plate 
82. Simultaneously, the cams 116 and 117 
are positioned out of alinement and con 
tacting position with the rollers 114 and 115. 
Thus, it will be seen that, in the event 

that the machine is set for subtracting, the 
cams 116 and 117 will be disposed in aline 
ment with the rollers on the shifting-plate 
and will cause that plate to be actuated at 
the proper time to effect a meshing of said 
subtracting-pinion S with the selecting gear 
55 and, successively, the unmeshing of the 
same. In the event, however, that the ma 
chine is set for adding, said cams 116 and 
117 will be shifted transversely to a posi 
tion at one side and out of a linement with 
the roller's 114 and 115, such positioning of 
the cams being produced by the endwise 
shifting of the shafts 72 and 7S. Synchro 
nously with the shifting of the eams 116 and 
117 out of contacting position with the 
rollers of the shifting-plate, the companion 
cans 11S and 119 will have been shifted 
into alinement and contacting position with 
said rollers, whereby the pinion-carrying 
plate 82 will be shifted to mesh and unmesh 
the adding-pinion S4 with the selecting-gear 
55 at the proper time. It will be clear that 
the endwise shifting of the shafts 72 and TS 
will determine which set of cams 116-117, 
and 118-119, will be in operative alinement 
with the roller's on the pinion-carrying 
plate, and the position of which plate de 
teihines the character of the computation 
to be effected. 
The mechanism for shifting the shafts 72 

and 7S may be seen in Figs. 5 and 9, and 
from which it will be perceived how the la 
chine is clhanged from adding to subtract 
ing: To begin with, it is to be inderstood 
that the shafts are shiftable in opposite di 
rections; that is to say, when the shaft 72 is 
shifted toward the right, the shaft. 7s is 
shifted in the opposite direction. This ar'- 
l'angement permits the utilization of a walk 
ing-beam connection between the two: The 
plate-shifting cams 11(5-117, and 11S-119, 
are arranged, preferably, toward the right 
hand ends of these shiftable shafts 72 and 
7S, as shown in Fig. 9, and will be so dis 
posed thereon, relatively, as to alternately 
a line with the rollers on the shiftable-plate, 
according to the direction in which their re. 
spective shafts are shifted. The shifting 
shaft 72 is provided with a grooved collar 
120, in the groove of which rollers 21, on 
the bifurcated end of a lever 122, travel. 
This lever is fulcrumed intermediate of its 
ends on a projection 123 of the casing of the 
machine, and at its end opposite to that 
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carrying the rollers 121, is similarly bifur 
cated and provided with rollers 124 adapted 
to travel in the groove of a grooved collar 
125 fast on the shaft 7S. The ever 122, on 
the end carrying the rollers 120, is also pro 
vided, on its upper face, with a roller 126 
adapted to travel in a cam-groove 127 of an 
actuating cam-collar 128 fast on a shaft 129 
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directly over the rollier 126 mounted on the 
walking-beam lever 122. The shaft 129 is 
suitably iournaled in the frame of the ma 
chine, and has mounted on it, near its left 
hand end, a pinion 130. It follows that the 
rotation of this pinion 130 will rotate the 
shaft, 29 and this will turn the actuating 
cam 128. The cam-groove in this collar 
128 is so formed that the traveling therein 
of the roller 126 on the lever 122 will cause 
the latter to rock on its fulcrum, and this 
action will shift the shafts simultaneously 
in opposite directions. Of course, when the 
pinion 130 and the cam-collar 128 are turned 
in the opposite direction, the shifting of the 
shafts will be reversed. - 
The turning of the shaft 129, pinion 130. 

and cam-collar 128-and, through these, the 
shifting of the shafts 72 and 78 will be 
controlled by a setting-lever 131 which pro 
jects upwardly through the casing of the 
machine and forms one of the operating ele 
ments in the keyboard thereof. This set 
ting-lever is fulcrumed at its lower end on a stud extending inwardly from the inside 
face of the left side of the casing. The 
lever, near its upper end, is provided with a 
pointer 132 (Fig. 2) which will conyen 
iently index the various operative positions 
of the setting-lever, when operated: The 
lever has three operative positions; one, for 
instance, in a position to set the parts to 
operate to add, in a second position, to set 
the parts of the machine to subtract, and, in 
a third position, to set the parts to effect a 
total-computation. As shown in Fig. 2, the 
casing may be marked with appropriate in 
dices, such as the letter “A” to indicate add ing position; with the letter “S” to indicate 

... subtracting position; and with the letter 
50 

“T” to indicate total position. In other 
words, when the lever is set at the rear end of the slot 133 in the machine-casing, the 
mechanism of the machine would be set for 
adding; similarly, when the lever is set mid 

I way of the slot, said mechanism will be set 
55 

80 

be set for effecting a total operation. 
for subtracting; and, when the lever is at 
the front end of the slot, the mechanism will At 
tached to the inner side of the top of the 
machine-casing is a flat spring 134 crimped 
at three places corresponding with the let 
ters “A,” “S” and “T,” aforementioned. In the depressions formed by these crimps, a 
stud. 135 is adapted to be seated, whereby 
the operator will be assisted in properly po 

65 sitioning the setting-lever, and whereby, 

portion (not shown) 

i. 

also, said setting-lever will le yieldingly 
retained in position when set. As a means for all'esting the setting 
lever at the subtracting-position, it is pro 
vided with a stop 136 suitably pivoted on 
the level and preferably spring-actuated, 
and adapted to be actuated out of arresting 
position, whenever it is desired to move the setting-lever beyond said subtracting-posi 
tion. 

Pivoted toward the upper end of the set 
ting lever, but within the casing of the ma 
chine, is a lack-bar 37 slotted at one end 
to receive a stud 13S that serves to sliclalbly 
support the same. This rack-bar is al 
ranged in alinement with the pinion 130 on 
the shaft 129, and whereby it is actuated. 
In other words, when the setting-lever is 
shifted, the rack-bar 137 will be act lated 
longitudinally to effect a rotation of the 
pinion 130. This in turn will, as already 
explained, effect a rotary movement of the 
shaft 129 whereby the cam-collar 12S is ac 
tuated to rock the lever 122 on its fulcrum 
and, in this manner, effect a shifting of the 
shafts 72 and TS for the purpose of alining 
one or the other of the sets of cams 116-117, 
and 118-119 with the shiftable plate S2. 
When the setting-lever is moved from the 

subtracting position--that is, when the 
pointer 132 moves from the letter “S to the 
letter “T” (Fig. 2)--the roller 126 on the 
lever 122 will travel in the subtracting of the groove in the 
cam-collar 128; wherefore, as this subtract ing-portion is relatively straight, no move 
rent of the lever 122 is effected and, hence, 
no shifting of the shafts 72 and 7S will oc 
cur. These shafts will be shifted only when 
said roller travels in the angulated portion 
Will be only when the setting-lever is mov 
ing from adding position to subtracting po 
sition, or from subtracting position back to 
adding position. As the setting-lever can 
not arrive at the total-position without 
passing the subtracting-position, it will be 
Seen that the operative parts of the machine 
which act under the influence of the setting 
lever 31, will remain at subtracting-posi 

70 

30 

85 

98 

95 

00 

05 

of the groove 127 in the collar 128, and this 
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tion when the said lever is set at total-posi 
tion. 
The machine is further provided with an 

other indicating device to show the position 
in which the setting-lever is set, this indi 
cating device being in addition to the 
pointer 132 and the three characters “A”, 
“S” and 'T', already referred to: This in 
dicating device includes the following parts: 
An index-member 139 is pivoted on a shaft 
140 near the left side of the machine and has 
provided on its exposed face is41 the words 
“Adding.” Subtracting and “Total’. Suc 
cessively, these words will appear in the 
sight-opening 142 in the upper casing of the 
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machine. The position of said index-mem 
ber is controlled by the setting-lever, in that, 
by a pin-and-slot connection 143, it is con 
nected to the lack-ball 137. Imprinted on 
the casing, just above the numeral 142, are 
the words “Set fol'. In consequence, ac 
cording to the relative position of the index 
member 139, the machine will read thus: 

“Set for 
adding', 

“Set for subtracting', 

O 

O 

“Set for 
total’. 

Carry-pavl shifting-mechanism.-As the 
carry-pawl shifting mechanism is under the 
control of the setting-lever 31, it is now in 
Order to describe the manner in which the 
positioning of the carry-pawls of the carry 
ing-mechanism, already mentioned, is effect 
ed:..To begin with, it is to be understood that 
the shifting of the carry-pawls 103 and 106 
will be effected simultaneously with any 
movement of the setting-lever 131 when 
changing the character of computation, and 
this is accomplished in the following way: 
The index-member 139, aforementioned, is 
preferably in the form of a segment and is 
provided with teeth 144 on its periphery 
adapted to mesh. With a corresponding seg 
mental melmber 145 carried by the main 
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gear-shaft S1. Keyed on this shaft S1 are 
two calms 146 (Figs. 6 and 12) which will 
be rotated by said shaft S1 whenever the 
setting-lever is actuated, the rack-plate 137 
and segment-membel's 139 and 145 operat 
ing to set said shaft in motion. Adapted 
to ride upon each cam 1-6, at opposite sides 
of the shaft 81, are the two vertical oscil 
lating arms 113 and 113, previously re 
ferred to, each of which is fulcrumed on a 
stud 147 mounted in support-pieces 14S suit 
ably attached to the casing of the machine, 
and between which said arms 113 and 113 
have a vertical movement. Secured, respec 
tively, in the opposite ends of the arms 113 
and 113 are the bars 111 and 112. As seen 
in Fig. 6, each of the cams 146 is so formed 
that, when the arm 113 is on a high portion 
of the cam-periphery, the arm 113 will ride 
upon the low portion thereof. In conse 
quence, these arms will be rocked as they 
travel from the high to the low portion of 
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the periphery and, hence, the cross-arms 111 
and 112 will be elevated or depressed, ac 
cording to which of the arms is riding upon 
the high portion, or the low portion. As 
a result of the movement of these cross 
pieces 111 and 112, the adding and subtract 
ing-pawls 102 and 106 will be correspond 
ingly positioned in relation to the ratchet 
104, and their positions will depend upon 
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the position to which the setting-level has 
been set. The arms 113-113, will ride 
upon the cams and be thereby positively po 
sitioned, as just explained. The extremities 
of the adding and subtracting pawls, by 
abutting against the bars 111 and 112, will 
cause the forward ends of the arms 113 and 
113 to ride on the cams 146. When the 
setting-lever is shifted, say, from subtract 
ing-position to total-position, the subtract 
ing-pawl 103 will be in engagement with the 
ratchet 104 and the hooked ends of the arms 
113 and 113 will ride on the respective por 
tions of the can 146. The shifting of the 
pawls 103 and 106, will occur during the 
first part of the movement of the setting 
lever 131 from the adding-position to the 
subtracting-position, and during the last 
part of the movement of said setting-lever 
when it is being returned to adding-position. 
The endwise shifting of the shafts 72 and 
TS will take place in the same manner, be 
cause the subtracting-computation must be 
completed when taking a total before the 
mechanism of the machine is reshifted to 
add; wherefore, the setting-lever can be 
nearly returned to adding-position before 
the mechanism itself is shifted for adding. 

..l7ttom (atic totaling-mechanism.--When the 
setting-level is moved, as already explained, 
to the total-position, means will be auto 
lmatically brought into operation to make a 
Selection on the selecting-gear of correspond 
ing amount showing on the figure-rolls or 
wheels 91; and, as the machine is set for 
subtracting when a total is being taken, the 
almount appearing on said figure-wheels will 
be subtracted therefrom when the pull-lever 
5S is drawn forward by the operator, where. 
by the figure-rolls are “cleared, that is, re 
turned to a position to exhibit only zeros, 
and this, as hereafter explained, leaves the 
machine set for adding: 
The selection which takes place on the so lecting-gear 55 is independent of the opera 

tion of any of the place-rows of keys. All 
that it is necessary for the operator to do to 
effect a totaling, “clear” the machine, and 
re-Set it for adding, is to shift the setting 
lever to the total-position and operate the 
pull-lever 5S. However, as a selection takes 
place before the actuating-mechanism is op 
erated, certain other mechanism must be 
actuated, and this will now be described: 
Mounted on the shaft 54 and attached to 

the side of each selecting-gear 55, is a stop 
plate 149 provided on one edge with nine 
step-formations or stops 150, as shown in 
full lines in Figs. 13 and 14, and in dotted 
lines in Fig. 7. This stop-plate is provided 
With an arcuate slot 151, the function of 
which will presently be explained. Ar 
ranged to coöperate with the 'stop-plate is 
a two-arm stop-carrying lever 152 loosely 

St) 

mounted On a shaft 153 to which is attached 
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a coil-spring (not shown) which, when re 
leased, causes said stop carrying lever to ro 
tate on the shaft. The lever 152 carries, on 
its lower arm, a pivoted spring-controlled 
stop 154 having an angulated projection 155 
which is adapted to engage one or another 
of the stops 150, as presently will be ex 
plained. The end of the upper arm of the 
stop-carrying lever 152 is bent at right an 
gles, as shown in Fig. 13, and, under the ac. 
tion of Said spring, is adapted to engage a 
star-wheel 156, fast, on the side of the main 
gear 89, to be positioned by said wheel so 
that its stop 154 will be shifted into opera 
tive relation with certain portions of said 
stop-plate 149. 
The extent of movement, that the lever 52 

will have is dependent upon what numeral 

25 

is showing in the sight-opening 9i: This, 
if the “0” is showing, the lever 152 will 
move one space before it comes into contact 
with the star-wheel 156. If “1” is showing 
in the sight-opening, the lever 152 will drop 
two spaces; and so on, up to ten spaces. 
Therefore, the movement of the lever 52 is 
controlled by the position which the select 
ing gear 55 and the figure-roll 91 occupy. 
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The movement of the lever 152 will position 
its lower end, thereby carrying the stop 154 
into line with the proper stop on the stop 
plate 149, which (as aforementioned) is fas 
tened to the selecting-gear 55. The normal 
position of the lever 152 is one space above, 
or away from the star-wheel. When in this 
osition, the stop 154 carried by the loyer 

end of the arm 152 will be positioned in the 
arcuate slot, 151 in the stop-plate i49, which 
(as aforementioned) is fastened to the se 
lecting-gear 55, thus leaving the selecting 
gear free to move to its full extent when 
actuated for adding or for subtracting. 
The one space that the lever moves when 
released for totals is just sufficient to cause 
the stop 154 to move out of line with the 
slot 151 and be positioned in front of the 
first step of said, stop-plate, which step. 
forms a stop to prevent the selecting-gear 
55 from turning, and which would corre 
spond to the position of the selecting-gear 
when none of the keys in the keyboard is 
in the depressed position. Should the level 
152 move two spaces, or the amount, which 
it solid move if the nameral “i' is show 
ing through the sight-opening, the stop 154 
would he caused to assume a position in 
front of the second step, or stop, on the 
stop-plate 149, which position will allow 
the selecting-gear 55 to turn and a selection 
of one to be made thereon. The several le 
vers 152 will, therefore, have a variable 
movement, and according to what numeral is 
showing on its respective figure-roll. From 
the above, it is seen that should the figure 
rolls be standing to show “721.51” through 
the sight-opening, the first ever i52 on the 

154 in front of the stop-plates 49. 

e se ..., 

right would move two spaces; the second, 
six spaces; the third, two spaces; the fourth, 
three spaces; and the fifth, eight spaces. 
This will cause their respective selecting 
geii's 55 to tarn and make a selection of an 
amount equal to the amount showing on the 
figure-rolls. . . . . 

When the setting-lever 131 is shifted to 
the total-position, it automatically unlocks 
the slide-member 23 so that it may move to 
make the selection, as above explained. The 
slide-member 23 is unlocked, from the hold ing-pawi 21, by the setting-lever in the fol 
lowing nainner: Positioned between each 
pair of bai's forming the slide-member, and 
fast on a shaft 157, is an arm 158 (Fig. 7). 
which, when calised to rise (by the rotation 
of shaft, i57) will abut against the locking 
pawl 2i and disengage it from the slide 
member 23, thus leaving the latter free to 
move Yvien the setting-lever is operated and 
a selection is being made. The shaft i5 
extends across the machine directly under 
the paws 21 and carries an alm 158 for each locking-pawl 21. 
The shaft i53 has fast on it an arm 159 

for every total-lever 152, and this arm will 
abut against a projection 160 on the total 
lever 152 and hold the same one space away 
from the star-wheel 156. Therefore, it will 
be seen that by causing the upper shaft 153 
to turn, leaving each total-lever 152 free to 
make a selection on its respective selecting 
gear 55, equal to the amount standing on the 
figure-rolls 9i, and turning the shaft, 157 to 
cause the locking-pavls 21 to be positioned 
out of engagement with the slide-member 23, 
to allow the selecting-gear 55 to turn; and, 
as the machine is set for subtracting, the 
maciline will be cleared’ of the amont 
standing thereon when the actuating-mecha 
nism is operated, which operation will re 
cord the total and reset the machine for 
adding. This tipper shaft 153 has fastened 
to its is: it end an ari i81 which connects 
with a three-arm Yember 62, which is fas 
tened to the left end of shaft (57. One of 
the arms of the neimber 162 carries a roler 
i63 which rests on a ledge 164 of an arra 
sustaining element 165 connected to the set 
ting-lever. . 
When the setting-lever 31 is moved from 

the centia 
total-position, the rollier 163 will drop from 
the ledge 164, upon the start of this move 
ment, and this will permit the total-levers 
52 to be free to move and position the stops 

When 
the setting-lever has been noved nearly to 
the total-position, a pin i?56 on the setting 
lever will albut against the end of a slot. 
167 in a link 168 and love it a slight dis 
tance, which in ti l'n Yili rock an arm i? 9 

thereby cause this shaft to rotate. As the 
fastened to the end of the shaft 157, and 
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arms 158 are fast on the shaft 157, they will 
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be raised and will then abut against and lift 
the holding-pawls 21 out of engagement 
with the slide-members 23, allowing these 
members and the remainder of the selecting 
mechanism to be free to move until arrested 
by the stop-plates 149 abutting against the 
stops 154. It will be seen that when the 
setting-lever 131 is shifted from the sub 
tracting-position to the total-position, the 
total-levers 152 are free to permit them to 
position the stops' 154 in front of the proper 
stops on the stop-plates 149 before the stop 
plates are free to move, thereby insuring the 
proper selection, or that selection which cor 
responds with the amount standing on the 
sight or figure-rolls 91. 
The pulling of the handle 58 by the oper 

ator, then, will case the selecting-gear's 55 to 
turn to operate the computing-mechanism, 
as heretofore described. At the same time, 
the selection is destroyed or eliminated, and 
the total-levers 152 will be returned to their 
normal position by the star-wheels 156 forc 
ing the total-levers 152 away from the cente)'. 
of the star-wheels and toward their edges. 
When the actuating-mechanism is set into 

motion by the operator pulling handle 58, 
the selections will be destroyed or eliminated 
in successive order, thereby returning the 
total-levers and selecting-mechanism, one at 
a time, to normal position, and, as the set 

35 

40 

45 

50 

55 

positions, because the 
60 

65 

ting-lever is being returned to its normal, or 
adding-position, as already described, the 
arms 158 will be lowered away from the hold 
ing-pawls 21 by a spring 170, acting on the 
link 169 and thus, on the shaft 157, allowing 
the holding-pawls 21 to retingage the slide 
members and retain the same in normal posi 
tion until again released. During the return 
of the setting-lever to its normal or adding 
position when a total is being taken, (before 
all of the total-levers are returned to normal 
position on account of the selections being 
destroyed in successive order), it will abut 
against the roller 163, which will actuate the 
piece 165, because the ledge 164 is formed on 
the separate piece 165 and this latter is full 
crumed on a stud 171 and is positively moved 
with the lever in one direction by a pin 172 
on the setting-lever 131 when it is being 
moved from the adding-position to the total 
position, but yields and tensions a spring 
173 when the setting-lever 131 is being re 
turned to its normal position. Therefore, the 
setting-lever may be nearly returned to its 
normal or adding-position before all of the 
total-levers 152 are returned to their normal 

piece 165 will abut 
against the roller 163 and stand still until 
the roller is lifted by a cam-arm 174, fast on 
shaft 72, altitting against a roller 175 on 
the lower arm of the lever 162, when the 
movement of the actuating-mechanism is 
nearly at an end and after all of the total 
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lever's 152 have been returned to normal posi 
tion. When the roller 163 is lifted, the plate 
165 will be free to move by the action of the 
spring 173 and assume a position under the 
roller 163 and rest against the pin 172. 
When in this position, the total-levers 152 
are held away from the star-wheels, and the 
entire total-mechanism is out of operative 
condition. 
operates upon the roller 175 on the end of 
the arm of the three-arm member 162, it 
causes the shaft 153 to be turned in the op 
posite direction to cause the arms 159 to re 
turn said level's 152 to their normal position. 
The arms 159 will lift and hold the total 
levers 152 one space away from the star'- 
wheels until the setting-lever 131 is again 
set to the total-position. The arm 174, hav 
ing caused the three-arm plate 162 to return 
to its normal position, the roller 163 Will 
again ride on the ledge 164, thus holding all 
parts of the total-mechanish out of opera 
tive relation. The stop 154 is held against 
the side of the lever 152 by a spring 154", 
which will prevent any jamming that might 
otherwise occur between the stop state 149 
and the stop 154 when the total-lever 2 and 
the selecting-gear 55 are being returned to 
normal position, because the stop Will trip 
over the steps on the stop-plate. 
The three-arm plate 162 is loosely mount 

ed on the shaft 5 and connects with the 
total-levers 152, as already described. A 
pin 157 on shaft 157 and abutting against 
the frame of the machine, will prevent the 
spring 170 from moving the arm 169 and its 
connecting parts too far. 

lattomatia return of setting/-lever (ifter 
taking a total.--When a total is to be taken 
the various mechanisms in the machine will 
be in position for subtracting: Thus, the 
amount of the total will be subtracted, and 
the setting-lever shifted to adding position, 
that is, will be eliminated, to “clear the 
number-wheels and leave them all exhibiting 
zero and the machine set for adding. In 
consequence, no form of computation, other 
than adding, would ordinarily be desired 
until the adding-mechanism has first been 
operated to show figures on the number 
wheels other than zeros. With a view to 
saving the operator occasion to turn or re 
set the setting-lever to adding-position, 
after a total has been taken, means a 'e pro 
vided for automatically effecting such re 
turn. These automatic means comprise the 
following elements. The shaft 56 is pro 
vided with a cam 176 which is adapted to 
engage a roller 177 near the upper end of 
an arm 17S pivoted on a shaft 179 at its 
lower end, and pivotally connected at its 
upper end to a long arm 180 that is Sup 
ported at its opposite end on a stud 181 
inserted in an elongated slot 182, and which 
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be reciprocated under the action of the cam 
176 each time that the pull-lever 58 is op 
erated, it being understood, as already ex 
plained, that the shaft 56 is the main drive 
shaft acting under the influence of the pull 
lever. A portion of the lower edge of the 
long arm 180 is provided with track-teeth 
183. Arranged in juxtaposition thereto and 
fastened on the side of the setting-lever 131 

O 

15 

20 

is a tootled segment 184. Normally, the 
arm 1 S0 is held out of engagement with said 
segment 1 S-4 by a retractile spring 1S5 when 
the setting-lever is standing either at the 
adding or at the subtracting-positions, but 
would be caused to be positioned in engage 
lment with said toothed segment whenever 
the setting-lever is moved to the total-posi 
tion, because it will abut against a stut 186 
on the upper end of a lever 187 pivoted at 
188, and provided at its lower end with a 
roller 189 adapted to bear against the upper 
edge of said long arm 180 and depress the 
same, against the action of the spring. S5, 
to engage the teeth 183 with the toothed seg 

2 5 

C 

60 
is a key a-which I shall herein refer to: 

nent St. It will, therefore, be understood 
that when the pull-handle 5S is operated, 
the calm 176 Wil, at the proper mounent, 
move the aim 178 (against the action of a 
retractile spring 190) backwardly to inpart 
a reciprocatory movement to the rack-arm 
1SO. If said rack-arm is then in engage 
ment with the toothed segment 18-t, move 
ment will be imparted to it and, being Se 
cured to the lower end of the setting-lever 
131 will operate to move said setting-lever 
back to adding-position. At the same time, 
the hooked end 191 of the rack-bar 137 will 
engage the stud 186 on the lever 18 and 
rock said lever 187 on its fulcrum, which 
action will permit the spring 185 to perform 
its designed function of raising the long arm 
180 back to normal position, and this will 
disengage said long arm from the toothed 
seglient 184. 
at the same time, to cause the ar'in 178 to 
follow the lines of the cam 16 and restore 
said ar 18 to normal position. 
be obvious that, through the arm 17S and its 
connecting parts, as the long arm 1 S0 will 
be reciprocated each time that the pull 
handle 5S, is operated, it will operate to re 
turn the setting-lever to setting-position 
only when a total is being taken. 

iStill-fotal mechanism. At times, it may 
be desirable to produce a sub-total; that is, 
a total struck from a total of additive and 
subtractive computations: i his may be ac 
complished by means of structure shown in 
Figs. 7, 23 and 24, and which includes the 
following: Disposed adjacent the keyboard 

as a “sub-total key-which, at its lower 
end, is pivotally connected to a spring-con 

65 
trolled bell-crank-lever b, falcrumed on a 
stud (, and which, in turn, is pivotally con 

The spring 190 will operate, 

E. 

nected to a transversely-slidable square bar 
d provided with a plurality of incuts or 
notches e that normally occupy a position 
in a linement with projections S2 on the 
pinion-carrying plates 82. The pendant 
portion of eiich of Said plates, at the oppo 
site side of the drive-gear 55, carries a 
spring-controlled plate 115 on which the 
roller 115, heretofore described, is mounted. 
Under normal conditions, the pinion-carry 
ing plates are free to shift to the left when 
ever the pinions S7 are to be meshed with 
the drive-gears 55. This movement is per 
mitted by reason of the fact that the pro 
jections S2 elater the notches e in the bar d. 
If, however, said bar has been shifted laterally by the operator depressing the 
key (t, said notches will be shifted out of 
alinement with the Fojections S2, where 
upon the bar d forms an abutment for said 
projections S2 and prevents shifting move 
inent of said pinion-carrying plat These 
means permit the pinion-carrying plates to 
he maintained in a neutral position while 
the actuating-nechanish. al'eady described, 
is operated, with the result that, during 
the return of the selecting-lmechanisms to 
normal position, the driving gear's 55 are 
not neshed with either the adding or 
st tracting-pinions. In consequence, these 
pinions and the main, gears 89 receive no 
motion from Said gears 55; hence, the po 
sition of the number-wheels 91 is not 
changed but the wheels will show the 
total that may theretofore have been 
produced thereon. When the key a 
is released, the bar (d will be returned to 
normal position by the spring-controlled 
bell-crank-lever and, thus, it will reposition 
the notches e in a linement with the pro 
jections S2. To permit the plate 82 in be 
held in the neutra i position when the actu 
ating-mechanish is operated, the plates 115* 
will yield when actuated by the cams 117. 
Therefore, this mechanism being utilized in 
connection with the total-mechanism, which 
as heretofore explained, makes a selection 
on the selecting mechanism of the amount, 
showing on the figure wheels, a record of 
the total may be recorded and the total re 
tained. When this mechanism is used in 
connection with the Silot racting-instrumen 
talities (of the achine and its keys for the 
purpose of making any selection, an item 
or an anoint may be recorded without a 
contation bc ing produced. 

he stretire this far described consti 
tutes a machine, complete in itself, for pro 
ducing additive and Stiltractive computa 
tions: and may be used for this purpose. 
However, for listing checks and perform-. 
ing similar work, it is desirable to provide 
recording mechanism with other necessary 
constructions, and it is now in order to cle 
scribe the same: 
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Iecording-mechanism.-As will be clear 
from an inspection of SFigs. 9 and 10, the 
Several transverse shafts 44 which Operate 
under the control of the selecting-mecha 

5 mism, as already described, are elongated in 
Order to permit a connection there with of 
certain elements of the printing-mechanism. 
now being described. As a particular se 
lecting-mechanism connects with one of the 

10 shafts 44, so will a corresponding printing 
mechanism connect there with, it being 
understood that there are as many printing 
units as there are selecting-units, and each 
printing-unit beau's a definite relation to, 

15 and operates in a definite manner with re 
spect to, its corresponding selecting-mecha 
nisia). A description of one set of these inits 
will, therefore, suffice when it is remembered 
that each of these units is the same as an 

20 other, and that each is independently oper 
able. 

IReferring, now, alticularly to Figs. 4. 
and (), it will be seen that there is fast 

(i) the shaft 44 an tipstanding arm 192 to 
2i, which is pivoted an actuating-an 193 col'- 

J'espontling, in some l'espects, to the selector 
actating arm 4S, and adapted. When the 
shaft 44 is rotated, to be operated synchro 
no isly there with. The actuating-ai'im 193 

30 is pivotally connected at its opposite end 
to a bell-'ank-level 194 fil(rinned on a 
sha t 195 journaled in tipstanding support 
ing-plates 196 secured to the base-plate 1 
of the machine-casing. Pivotally connected 

35 to the upper member of said bell-crank-lever 
is a link 197, and to this link is operatively 
connected a printing-segment 98 bearing 
printing characters 199 on its Outer curved 
elge. It may be here stated that the shaft 

40 44 nearest the front of the machine will be 
operated by the first order or place-row of 
key's 2--that is, the one nearest the right 
edge of the machine, in Figs. 1 and 2; also, 
that it will operate in conjunction with the 

45 selecting-mechanism-nit farthest to the 
right of the machine; anc, also, that it will 
operate that printing-unit, just described, 
which is the farthest to the right. The 
second shaft 44 will be operated by the 

50 second (3rder or place-row of keys and coil 
nect with the second printing-sector all, 
also, with the second selecting-mechanisri 
Init. The several other shifts will be op 
erated by their respective order or place-row 

55 (1 keys and connect with theii respective 
selecting-nechanism-units and with their re 
spective printing-nits. It will, therefore, 
le perceived that when the key in the first 
order or place of the keyboard is depressed, 

i? the first slicle-bar 23 will be permitted to 
nove, and this will result in a selection on 
to first selecting gear 55. Moreover, the 
first printing-sector being connected to the 
first sla?t will be cased to lake a similar 

35, sclection and will present the proper type 
/ 

i 

in front of the printing-point. This action 
Will occult throughout the different order's 
or place-positions, according to which of 
the order or place-keys is depressed. Refer 
ling, now, to Fig. 9, it will be observed that 
the arms 193 are of different lengths so that 
the arm which connects with the rearmost 
shaft 44 and with the bell-crank-lever far 
thest to the left is only about half the length 
of the alm 193 which connects the first slaft 
With the first bell-crank-lever; but the move 
alent of each and all of these arms and the 
parts connecting there with is the same, ex 
cept in so far as it is predetermined by the 
rotative movement of the shafts 44 which, as 
already explained, are controlled by the keys. 

Referring, now, to Figs. 4 and 10, it will 
be seen that each printing-segment or sector 
is pivoted (at 198) on and supported at the 
lipper end of an arm 200 fulcrumed on a 
shaft 201 which, by mechanism presently to 
be described, will, at the proper time, pro 
duce an accelerated movement upon the arm 
:00 and, thus, case the printing-sectors to 
be thrust rearwald to print. Such acceler 
ating mechanisin includes the following: 
The lower ent of the arm 200 is provided 

with a roller 202 adapted to traverse the pe 
riphery of a notched-wheel 203 fast on the 
shaft 56 and held in contact with said wheel 
by a spring 20-4. In the periphery of the 
wheel 203 is formed a notch 2 () into whilh 
the roller 202 will nove and permit the arm 
200, under the action of its spring 204, to 
be rocked with an in pulse sufficient to carry 
the printing-sector rearwardly with consid 
erable rapidity. 

it will now be understood that wheneve' 
a particular shaft 44 is moved under the ac 
tion of the spring 51 which controls the 
movement of the Selecting-mechanisn-unit 
in one, direction to case a selection on the 
selecting-gear 55, the printing-sector will si 
multaneously he caused to make a selection, 
so to speak, corresponding to the selection 
made on the gear 55. For instance, if the 
printing-key bearing the numera “f” is cle 
pressed, the selecting-gear 55 will, in the 
anner already described, be act lated by the 

selector 49, so that, when the computing 
nechanism is brought into operative rela 
tion with sail selecting-gear 55, the nine 
wheel 91 will be rotated to exhibit to n 
neral “1” through the sight-opening 91. 
If, however, it had been the tiller “6” key 
which had been depressed, the selecting-gear 
55 will have been correspondingly actuated 
so that the nile-wheel 91 would exhibit. 
the nineral “6”. II, the first instance, where 
the number “1” key was depressed, the 'e- 
spective printing-sector 198 will have been 
positioned to print the number “1” on the 
work-sheet, it being II) (lerstood that the 
printing-characters 199 on the printing-sec 
to's 198 are So arranged that the uppermost 
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character will be the cipher, the next lower 
character will bear the numeral “1”, and so 
on. If, in the second instance, where the 
number “6” key had been depressed, the 
printing-sector 19S will have been elevated 
to present the printing-character “f” on said 
selector in alinement with the printing-point. 
After the arm 200 has moved rearwardly, 

at the moment that the rollier 202 thereon is 
seated in the notch 210 in the wheel 203, any 
rebound thereof will be taken up by the 
'am-face 210 of said notch, and, then, the 
roller filing upon the periphery of the 
wheel 2()3 will restore the arm 200 and the 
printing-segment to normal position. The 
return to normal position of the printing 
sector's will be simultaneous with the re 
turn of the selecting-mechanism to its nor 
mal position at the time that the computa 
tion is made. 

Printing - sector alining - mechanism. To 
aline the several sector's perfectly, a member 
211, pivoted on a boss 200 formed on the 
arm 200, is adapted to engage teeth 212 pro 
vided on an arc-shaped portion 213 of each 
of the printing-segments 198. 
ing-member is provided with an open-ended 
slot 214 and embraces a shaft 215 so that, as 

30 

40 

50 

the arm 200 moves rearwardly, the member 
211 is caused to rock on its pivot and enter 
one or the other of the teeth 212. Noir 
mally, the engaging-member is out of en 
gaging position with said teeth: but when 
it rises and enters the teeth, it will make a 
rigid connection between the printing-sect)) 
19s and the arm 200 and prevent any rela 
tive novement of the sector, so that proper 
positioning of the printing-character on the 
sector is insured. Each of the printing-sec 
to's is this positively controlled so that pei 
feet alinement of the printing line, which is 
essential in high-class work, is produced. 

ife?tins for pre "enting printing of 2 eros to 
the left of the amount.--Some means must, 
of course, be provided to prevent the ciphers 
to the left of the amount being recorded 
from printing. This is accomplished in the 
following manner: The end of the lower a ran 
of the bell-crank-lever 194 is provided with 
a projection 2 (3 which will abut against an 
arm 217 whenever said an is in its normal 

60 
to int. 

rock 

position, (as shown in Figs. -i and i ()) and 
wili prevent, the arm 200 fron jumping for 
ward under the action of the spring 209 
when the notch 210 in the wheel 203 passes 
the roller 202 on the arm 200. Shouid the 
a 'n 217 be in its raised position, however, 
the aim 200 will be allowed to jump forward 

The extension 216, (wien the beli 
crank-level' 19-4 is operated to make a selec 
tion on the printing-sector) will act on the 
a'in to depress the same ind his will 

e an on its fulcrum 217, and cause 
the other end to be raised out of the path of 
a projection 218 on the arm 200, leaving it 

The engag 

r 

free to act. Each bell-crank-lever 194 is 
provided with one of these arms 217. Each 
arlal has a projection 219 arranged to under 
lie the next arm to the right. Thus, should 
the falthermost bell-crank to the left be ac 
trated, as in printing “10,000,000.00', each 
of the arms 217 will be caused to rise on ac 
count of the projection which underlies it, 
and will move the next arm to the right. 
Therefore, all of the arms 217 to the right 
of the highest number in the amount being 
computed will be caused to rise and permit 
the respective printing-sectors to print, 
Whereas, those printing-sectors which repre 
sent the capacity of the machine in excess of 
the amount being computed will be prevent 
ed from jumping forward. When no selec 
tion is made, all the arms 200 are prevented 
from jumping forward. A light spring 220 
will cause the arms 217 to engage the exten 
sions 216 on the bell-crank-levers. Thus, the 
arms 21 which correspond to the order or 
place-positions of the numbers in the amount 
being computed, to the right of the highest 
number the 'eof (whether a cipher or a num 
her) will be coupled together, and act as one 
piece and ailow the arms 200, which corre 
Spond to the ciphers in the number, to jump 
forward, as would be the case in printing 
“1,000.00; while all of those arms to the left, 
of the highest number (according to place 
position) will be prevented from printing, 
as the projections 218 on those arms 200 
which correspond to those places will abut 
gainst the arns 217 and be prevented from 
jumping forward, thereby preventing the 
printing of the ciphers to the left of the 
annount being computed, and causing only 
“1,000.00 to be recorded instead of 
“00,001,000.00". The cipher - type on the 
printing-sector is normally in printing-posi 
tion when the printing-sector is in its normal 
position. 1 . 

In conjunction with the printing-mecha 
nism, just described, there is employed a 
novel for of 

fillion-mech (inism.--To the end that the 
a lounts added may be recorded in one color, 
while those which are subtracted may be re. 
coil in a different color, I prefer to utilize 
a bichrone liobon: This ribbon is preferably 
supported on spools 221 (Figs. 2, 7, 20 an 
21 which are placed at the top of the ma 
chine, near the rear thereof, and are prefer 
ably covered by a plate which is either 
hilliged to the lachine-casing or removably 
attached thereto in order that a new ribbon 
may be substituted whenever necessary. 
The ribbon-spools 221 are renovably 

keyed to stub-shafts 222, which shafts are 
intermittently driven by means of a ratche; 
223 fast on the lower end of said shaft. Any 
suitable means may be employed to maintain 
the ribbon taut while the ribbon is being 
unwound from one of the spools and wound 
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on the other spool. As seen in Figs.20 and 
22, the shaft is carries a can 224 which, at 
the proper time, will can or move a bell 
rank-lever 225 pivoted at 226 and heid in 

contact with said eam by a 'spring 227. The 
movement thus effected upon the bell-crank 
lever 225 by the cam 224 will reciprocate a 
cross-bar 228, there being a pin-and-slot Con 
nection 229 between said bell-crank-lever 
and the cross-bar 2:28: - Said cross-bai' is 
held in guide-ways 230 formed in the nil 
chine-casing. It Will be in inderstood that the 
spring 227 will, after said cross-bar 22S has 
been actitiated, rock the bell-crank-lever 225 
in the opposite direction and return Said 
cross-bar to its normal position. As the 
shaft 78 is geared to the pill-lever 5s, it will 
be seen that the cross-bar 22S will i.e. given 
an endwise movement each time said pull 
lever is operated. As seen in Fig. 2, bell 
crank-levers 231 are arranged in iuxtapo 
sition to the ribbon-spools, being fulcrumed 
at 232 on the underside of the to portion of 
the casing, and connect with the cross-bar 
228, which (as shown) is slotted to receive 
the arms of the boil-cranks 231. The other 
members of the bell-crank-level's each carry 
an elongated pawl 233, there being one for 
each spool, and adapted to alternately en 
gage the teeth of the ratchet 223 and there 
by actuate the same each time that the cross 
bar 228 moves in one direction, and will ide 
over the teeth of the ratchet when said 
cross-bar 228 is returned to normal position 
|by the spring 227. Connecting with the 
pawl 233 is a spring 234, the function of 
which is to maintain the pawl in proper re 
ation to the ratchet, when in engagement, 
there with, but which will permit the pawl 
to trip over the teeth of the ratchet when 
being returned to starting position, it will 
be understood that when the pawl on one 
side of the machine is in engagement with 
its ratchet, the pawl on the opposite side is 
disengaged from its ratchet, leaving the rib 
bon free to be unwound fron the spool con 
nected to that ratchet. The end of each 
pawl is incid in contact with studs 235 pro 
jecting from a slide-bar 236 which is ar 
ranged in parallelism with the bar 228 and 
similarly supported in the guides 230. Each 
stud is adapted to engage its respective pawl 
to position one of them in engagement with 
its respective, ratchet and to disengage the 
other pawl from its ratchet when the slide 
bar 236 is shifted to the right or left, as the 
'ase may be. The ribbon R, itself, passes 
over guide-j'olls 237 arranged in iuxtaposi 
tion to the spools, and passes through a rib 
on-guide 23S, the movement of which will 

presently be described. By these means, the 
ribbon will be held in proper position to be 
in piged upon by the printing-sector's 
whenever the same are actuated. 

illion ific ribbon, re'erge.--The position 
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of the slide-bar 236 will determine the direc 
tion in which the ribbon will be moved. 
Therefore, if, when the ribbon is nearly un 
wound from one of the spools, said slide-bar 
is caused to shift, the ribbon will begin to 
wind upon the empty spool. When the op 
posite spool is empty, the bar 236 will be 
shifted in the opposite direction and thereby 
cause the ribbon again to be Wol incl lipol) 
that spool. From this, it will be seen that 
after the ribbon has been placed in the mal 
chine, it is unnecessary to give it attention. 
until it is worn out, when it may conven 
iently ie replaced. Suitably secured to the 
ribbon, near its ends, are eyelets or buttons 
239 which are adapted to alternately engage 
levers 240 fillcrumed at 241 and connected 
by a link 242. As seen in Fig. 21, the arms 
240 are provided with a slot 243 throug 
which the ribbon passes, but which slot is of 
less widt that the thickness of the littons 
239. The lever 240 at the right-hand side 
(Fig. 2: ) is connected, by a pin-and-slot 
connection 244, to one arm of a bell-crank 
ever 245 fulcrunned at 246 on the inder'side 
of the top casing. The other arm of said 
bell-crank-level connects with the slide-bai' 
236 and is adapted to shift said slide-bar 
whene'e' one or the other of the buttons 239 
engages one of the level's 240 resulting in 
the rocking of the bell-crank-lever 24, upon 
its fulcrum. The arm 240, on the left side 
of the machine, will, when engaged by the 
button 239, shift the slide-bar 236 to the left. 
and cause the ribbon-feed-pawl 233 on that 
side of the machine, to disengage from its 
ratchet, while, the pawl on the opposite side 
of the machine will be thrown into engage 
inent with its ratchet. When the other end 
of the ribbon is reached, the lever 240 on the 
right side of the machine will cause the 
slide-bar 236 to move to the right and posi 
tion the pawl on that side of the machine in 
engagement with its ratchet, the pawl on the 
left side of the machine being then disen 
gaged from its ratchet. In this manner, the 
feed of ribbon is automatically reversed. 
In order to prevent, the drag of the ribbon, 
in passing through the slotted levers 240, 
from moving the cross-bar 236 except when 
said level's 240 are engaged by one or the 
other of the buttons, a detent-spring 247 is 
provided to engage serrations 24S formed in 
one edge of said cross-bars 236. This detent 
Will, moreover, properly position the cross 
bar 236 to insure the proper meshing and 
unmeshing of the pawls with their ratchets. 

lifechanism for shifting lichrone rib 
bon.--It has already been stated that the 
ribbon is supported between the two ribbon 
pools by the ribbon-guide 23S. This guide 
by fulcrumed at its lower end in two arms 
249 (Fig. 4) which, in turn, are fulcrumed 
on a shaft 250 and normally rest upon the 
cross-rod or shaft 201. The ribbon-guide 
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and these arms are held against said shaft by a spring 251 attached to the ribbon-guide 
238 and to an attaching-piece 252 secured 
to the machine-frame. When the parts alre 
in the position shown in Fig. 4, the black 
portion, say, of the ribbon will occupy a po 
sition adjacent the printing point. When, 
however, the machine is set for subtracting, 
cans 253 fast on the shaft 78 will be shifted, 
with the shaft, under rollers 254 carried by 
the arms 249 and, by the rotation of Said 
shaft TS, will raise said arms 249 and, thus, the ribbon-guide 238, thereby positioning 
the red portion, say, adjacent the printing 
point. The spring 251 is so tensioned that 
it will permit a slight movement of the rib 
bon-guide when the printing-sector's jump 
forward to print, as already explained, and 
will return said guide to its normal posi 
tion against a stop 255, secured to the ma 
chine-frame, when the printing-sectors are 
returned to normal position. This stop and 
the spring 251 will serve to hold the ribbon 
guide midway between the normal position 
of the printing-sectors and the work-sheet, 
the support for which will now be described: 

Platten (and its mounting?.-The support 
for the work-sheet, in this instance, includes 
a platen 256, which is fast on a shaft 257. 
This shaft is mounted in brackets 258 that 
are secured to a slide-bar 259 shiftably sup 
ported in a guideway 260. The shaft 257 is 
provided at its ends with knurled knobs 261 
(Fig. 17) by which the operator may turn 
the platen, when desired. Frictionally en 
gaging the platen are work-holders 262 
adapted to be shifted upon their support 
263 whenever necessary. The structure thus 
described, by reason of being supported 
upon the shiftable-bar 259, constitutes a 
platen-carriage that may be shifted trans 
versely of the machine for columnar work 
whenever this style of Work is being per 
formed, and be held in position by means 
which are shown, by way of example, in 
Fig. 19, and which include a plunger 26-4 
adapted to be seated in a hole 265 in the 
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machine-casing. 
A utomatic line-spacing mech(tnism for 

plater.-Each time that the operating-han 
dle 58 is actuated, it is desirable to rotate 
the platen the distance of a line-space, and 
this is desirably effected immediately after 
the printing-operation takes place in order 
that the work-sheet may be in position for 
the next item to be printed thereon, and so 
that the last item printed will be made visi 
ble: By means which I shall now describe, the operation of the platen is entirely auto 
matic: Mounted on the shaft 59 upon which 
the actuating-handle 58 is secured, and dis 
posed centrally of the machine, is a cam 266 
designed to lift the forward end of a roller 
'arrying lever 267 fulcrumed at 268 to any 
suitable part of the machine-casing and held 

the platen-shaft 257. 

Ls) 

in contact with the cam 266 by a spring 259. 
The opposite end of said lever is pivotally 
connected to a link 270 that, in turn, is piv 
otally connected to a bell-crank-lever 271 
fulcrumed on a bracket 272 secured to the 
back of the machine. To the vertical mem 
ber of said bell-crank-lever, 271 is pivotally 
connected an actuating link 273 fulcrumed 
on a bracket, 274, also secured to the back of 
the machine. It will be understood that 
when the operating-handle 5S is moved by 
the operator, and the shaft 59 is thereby 
thrown into motion, the can 266 will, 
through the ever 267, link 270, and bell 
crank-lever 271, actuate the link 273 and 
swing it on its fulcrum 275 on the blacket 
274. As soon as the operating-lever 5S is 
released by the operator and as it is re 
turned to its normal position, the spring 269 
will cause the lever 237 to ride on the can 
266 which will return all of the above-men 
tioned mechanism to normal position. 
When the actuating-link 273 swings on its 
fulcrum, as aforementioned, it will abut 
against and move a rod 276, which has fast 
on its ends arms 277. These arms are also 
secured to a second rod 28 which is full 
crumed on pilot-screw's 279 secured in the 
platen-supporting brackets 258. 
understood that when the rod 27 (5 is noved 
by the rocking of the link 273 on its full 
crum, it actuates the aims 277. The upper 
end of the right-hand side arm 27 is pro 
vided with teeth 280 adapted to engage in 
a segment-plate 281 which is fulcrumed on This plate carries : 
pawl 282 so disposed as to engage and actu 
ate a ratchet, 283 secured to the end of the 
platen, and which actuation will occur when 
ever the operating-handle is moved by the 
operator. When the handle is returning to 
its normal position, the pawl 2S2 will ride. 
over the teeth. As seen in Fig. 1S, there is 
a spiring 2S-- which has one of its ends fas 
tened to the arm 277 and has its other ent 
secured to the platen-supporting bracket. 
The function of this spring is to return the 
pawl 282 and the rods 276 and 27S to nor 
mal position. To prevent the platen from 
turning in a reverse direction while the paw 
is being returned to its normal position 
after line-spacing the platen, a detent 2S5 
(Fig. 19) is provided to engage a ratchet 
286 secured to the end of the platen oppo 
site to the line-space-mechanism. 
From this description, it will be seen that 

whenever the operating-handle is moved by 
the operator, the plate will be turned one 
line-space or ratchet tooth, which turning 
will insure the items being recorded one 
under anothel and the proper line-space dis 
tance apart. 

?odifications. 
Carry-pawl shifting-mechanism.-In Figs. 

It Will be 
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25 and 26. I have illustrated a modified form 
of construction for positioning the carry 
pawls in relation to the ratchet Secured to 
the main gear-wheel 89: In this instance, in 
lieu of mounting the cross-bars 111 and 112 
(Fig. 12) in arms 113-113, I dispose the 
same in end-plates 2S7 and these will nor 
mally rest on a stop-stud 288 under the ac 
tion of a spring 289 which is of greater ten 
sion than would be the springs which con 
trol the carry-pawls. When in the position 
shown in Fig. 26, the upper depressing-la) 

I will cause the subtracting-pawl 103 to be 
positioned out of mesh with the ratchet 104, 
while the lower bar 112 will release the add 
ing-pawl 106 and permit it to engage the 
ratchet. Should the machine be set for sub 
tracting, the cans 290 fast on the shiftable 
shaft 78 will be positioned in line with 
rollers 291 carried by the lower end of each 
plate 287, and will thereby raise Said plates 
when the actuating-mechanism, already de 
scribed, and which rotates, the shaft 78, is 
thrown into operation. This will cause the 
adding-pawl to be disengaged from the 
ratchet while the subtracting-pawl is moved 
into engagement there with. By the action 
of the depressing-bar's 111 and 112, releasing 
one pawl and depressing the other, the cams 
290 will force said plates to their lower posi 
tion in the event that the spring 289 fails to 
work, because said cans 290 are attached to 
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the cams it on said shaft is and will oper 
ate to rock the plates on their fulcrum 81 and 
thereby permit the rollers 291 there on to be 
positioned, when adding; but will be posi 
tioned out of line therewith when the ma 
chine is set for subtracting. Thus, if the nia. 
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chine be set for adding, said plates will be in 
their lower position and against the stud 
288: but, if the machine is set for subtracting 
by the action of the cams, said plates will 
rise and fall at the proper time whenever the actuating-mechanism is operated. 
Slide-member indicator-in Fig. 27, there 

is illustrated an initial indicator which may 
be utilized to disclose to the operator exactly 
what, selection or “condition” may have been 
set up and as controlled by the slide-mem 
bers 23: In this instance, the upper edges of 
the slide-inembers 23 are formed as a rack 
292 and adapted to actuate a pinion 293 fast, 
on the side of an index-wheel 294 disposed 
in alinement, with a sight-opening 295 in the 
front of the machine-casing. It will be un 
derstood that when the side-bar 23 is actu 
ated under the influence of the spring 51. 
(Fig. 7) and is thereby thrust outwardly, 
when a selection is made, the extent of move. 
ment will be indicated on the index-wheel 
294, and this movement will correspond ex 
actly with the selection made on the select 
ing-gear 55. It will be understood that there 
will be as many of the index-wheels 294 as 
there are side-members 23. To protect, the 
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slide-members 23 when in their outer posi 
tion and also to enable a convenient dispo 
sition of the index-wheels 294 in the front of 
the casing, the latter is provided With an overhanging portion 296. 
Setting - lear returning - mechanism. In 

Fig. 2S, there is illustrated a modified form of the setting-lever returning mechanism, 
already described. In this instance, the long 
arm 297-corresponding to the arm 180 in the 
embodiment illustrated in Fig. 6-is pro 
vided with an upstanding lug oil abutment?98 
which is adapted to engage a projection 299 
on the machine-casing and which is designed 
to hold the arm in its forward Ol' normal 
position, and from which lug it is disen 
gaged by the following devices: A lever 
300-corresponding in part with the lever 
187-is fulcrumed at 301 and carries a stud 302 at its upper end adapted to be engaged 
by the hooked end 191 on the rack-bar 137. 
Also fulcrumed at 301 is another lever 303 
carrying a stud 304 against which a pend 
ant portion of the lever 303 is normally held 
by a spring 305. The lever 303 carries a 
roller 306 adapted to engage and depress the 
long arm 297 when the setting-level 131 is 
being moved to the total-position, and there 
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by disengages the lug 29s from the projec 
tion. 299 and also positions said arm in en 
gagement with the toothed segment 184. 
As the lug 29S disengages from the projec 
tion 299, the teeth on the arm 297 will have 
become slightly meshed with the segment 
184, so that the continued movement of the setting-lever 131 to total-position will cause 
the teeth in the arm 297 to be completely , 
seated in the teeth in the segment 184, where 
upon the arm will be further thrust forward 
to the limit of its movement. Then, when the actuating-mechanism is operated, a cann 
307-corresponding in part to the cam 176 in 
the embodiment of Fig. 6-and which moves 
in the direction indicated by the arrow, will 
act, upon the roller 177 on the arm 178. This, 
in , rn, forces the arm 297 to the rear, and 
the latter being still connected to the setting 
lever 31, through the segment 184, returns 
said setting-lever to adding-position. The 
aria, 37, being attached to the setting-lever 
13i, and engaging the stud 302, rocks the 
lever 300 on its fulcrum to tension the spring 
305 which, in turn, will rock the lever 303 on 
its fulcrum when the arm 297 has reached 
the limit of its rearward movement, at which 
moment the roller 177 will drop from the 
high portion of the cam 307, permitting the 
arm 297 (acting under the influence of the 
spring-actuated arm 178) to move forward 
to abut the lug 298 against the projection 
299. The spring 185 will have raised the 
arm. 297 out of engagement with the seg 
ment, 184 when the spring 305 rocked the le 
ver 303 Gn its fulcrum, as aforementioned, to perihit said disengagement. 
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Printing-sector and its motinting.-In 
Figs. 29 and 30, I have illustrated a modified 
form of printing-sector and its actuating 
and controlling devices: In this instance, the 
Sector 308 is not supported on the actuating 
In 200---as in the embodiment illustrated 

in Fig. 4-but is rotatably mounted on a 
bearing-member 309 slidably sustained on a 
flat bar 310 supported at its ends in the ma 
chine-casing. The bearing-member 309 in 
cludes side bosses 311 upon which the print 
ing-sector rotates, and is provided with an 
eiongated slot 312 through which the st 
porting-bar 310 extends. The tipper end of 
the actuating-lever 200, in this instance, is 
Voked to embrace the bearing-member, as 
shown. It will be inderstood that when 
the actuating-arm 200 is operated, in the 
nannel heretofore described, its yoked 
lipper end thrusts the bearing-lanember and 
the sector' toward and away from the plate. 
It will be understood that the supporting 
lar 31 () is connion to all of the selectors and 
this constitutes a common stilpot for these. 
The vertical oscillation of each of the selec 
tor's is effected by the neas already de 
sciiled and which includes the link 197, bell 
(rak-eye" S-4, etc. 
This particular eno (iiinent also includes 

a modified for) of sector-airing mech 
anism, in that the secto' is provided with 
an elongated slot 313, one wall of which is 
provided with teeth or serrations 31-4 into 
one or another of which a transverse bar 
315-common to all of the sectors and sup 
ported at its ends in the machine-casing-is 
a capted to entei' when the sector is trust 
forwa'd to print and be disengaged there 
fi') in when said sectors are returned to no 
a position. 

?' lyrtles of operation. 
he following are, generally expressed, 

the cycles of operation of the variots in 
stinentalities and mechanisms of lay con 
puting and recording machine when set into 
(peration, manually or otherwise, while set 
for aiditive computations: 

, 1. (Operation of key-This permits the 
positioning of the selecting-mechanisms 
thereby effecting a “condition" in the ina 
chine- and simultaneously actuates the 
printing-sector's of the printing-niechanish 
to a corresponding Selecting-position. 

2. 'ront selection.--In the vent of a 
error in the selection, the stile-neiei's 
(forning parts of the selecting-neel 
anisms) are martially restored to noi'nal 
position: this operation, in tirn, rest)res 
the selectiig and rinting-nech: his is to 
oil); positioi. 'eleases the initei'al-keys, 

and relocks the slicies, this 'elist: lishing all 
parts in norial ()sition. 

. . . ( f, if f ion of Operatif it?/ - http (fl.e.- .\s- 
stiling that keys have seen (lepressel, and 

2. 

that the Selecting and printing-mechanisms 
have thereby become positioned, a forward 
novellent of the operating-handle will set 
into operation the following mechanisms, 
to-wit: s 

(i). After a slight movement, the print 
ing-selectors are thrust forward and print 
upon the work-sheet. 

(b). Immediately following the printing 
action, the computing-mechanisms are actu 
ated to produce a contation, an a return 
of the selecting and printing-mechanisins to 
oi'nal position is effected. 
(). During actitiation of the conputing 

mechanisms, the depressed keys are release 
and cach selecting-nechanism is relocket in 
its no'nal position. 

(?l). immediately following, the tens 
carrying nieclanisians are brought into play 
and 'etti riled to born a position successively 
to the restoration of the selecting-mecha 
lisins. 

(e). The handie being about half way 
(low), iine-sacing of the platen occurs and 
this is sili tiltaneously with the elimination 
of the selections a lit operation of the tens 
carrying mechanisis. The first tens-carry 
ig tieclai nisin may, however, be in opera 
tion with ille elimination of the second. 
third ()' folith selections or “conditions.” 

(f). i-ractically simultaneous with the 
line-spacing innovellent of the platen, the 
ribboil feted operation will occur: The 
Viiratory movement of the printing-seg 
lanents to the printing-strface carries the 
ribl}{}n with it to that stir face. - 

(t/). mediately after the printing takes 
place and before the selections are elimi 
nated, the colilting-mechanisms mesh with 
their respective selecting-mechanisms and 
remain in operative engagement there with 
until the selecting-ilechanisians are returned 
to noi'nal position act lecome disconnected 
there from just prior to the actuation of the 
tens-("riving lechanisms. 
The following a 'e the cycles for subtrac 

tive colitations: 
1. ( )('1'(tflon, of Seifnty-le ter.--This may 

be effected either before or after a “conti 
tion has been “set up', and sets in notion 
the following: 

{(t). )()) the initia novelent of the 
lever fron alling () siltracting positions, 
the tens-carrying awls are positioned: 
that is, the accing-law is a 'e disengaged and 
the siri tracting-pawls engaged with the 
tlets. 

' (l). Sittaneol isly there with, the shift 
ale shafts are noved ei (wise to bring into 
lay tie ('on anion-cans for shifting the 

joinioi - ("arrying plate to illesh the subtract 
ig-pinion with the driving-gear, and also 
to position the bichi'one ribbon shifting 
CS, - 

(r). The colitation-indicator is actu 
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ated by further movement of the setting 
lever whereby the character of the compu 
tation about to take place is displayed. 

2. The machine being now set for a sub 
tractive computation, the depression of a 
key will actuate the selecting-mechanism 
to produce a “condition', similarly as de 
scribed for the additive computation, fol 
lowed by the production of a computation, 
elimination of selections, etc. epeat key operation.-A selected amount 
may be repeated by preventing the release 
of the depressed keys when the selecting 
mechanisms are being returned to normal 
position, which permits the selecting-mecha 
nisins again to be set into operation to Set, 
up the “condition' again, immediately after 
being destroyed. The operations which then 
take place are as before explained. 

Total operation.--This is controlled by 
the setting-lever and 1'esuits as follows: 

1. The initial movement of the setting 
lever from the subtracting-position to total 
position releases the total-arms so as to form 
stops for the Selecting-mechanisms. 

2. A further movement of the setting 
lever releases the selecting-mechanisms. 

3. Simultaneously with this action, the 
lever-automatic-retirn-mechanism is meshed 
with the setting-lever, and the display of 
the character of computation is changed and 
“Total indicated. 

4. The pulling of the handle first raises 
the ribbon. 

5. Printing is then effected. 
6. The selecting-mechanisians are meshed 

with their respective computing-nechanisans. 
7. The selections “conditions 

eliminated. 
8. Simultaneously with the elimination of 

the selections, the total-arms are returned 
nearly to normal position, the ribbon feeds, 
and line-spacing of the laten talkes place. 

9. During the final part of the movement 
of the pull-handle, the total-mechanishins are 
restored to normal position. 

10. During nearly all of the movement of 
the pull-handle, the setting-lever will be re 
turning to normal position, thereby chang 
ing the display of the character of compu 
tation, which will also ieset the mechanism 
from “Total to “Adding. 

11. The operation of taking the total will 
also “clear the inachine and reset to Zero. 
While I have herein described my inven 

tion iii detail, it is nevertheless to be inder 
stood that the specific disclosure herein is. 
in : i: 'ge in easire, an exemplification. Ob 

O' C 

vio Isiy, the same is susceptible of a wide 
range of notification and re:trangelent 
without departing from the spirit of the 

- underlying features of my invention). 
What clai is: 
1. An adding and subla'acting achite in 

cluding, in combination, a row of depressible 
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keys, a slide-bar adapted to abut against a 
key when depressed, a pawl for holding said 
slide-bar against movement until a key is 
depressed, a lever loosely connected to said 
slide-bar and caused to rotate when said 
slide-bar is moved, an arm connected to said 
lever, a segment-gear attached to said arm, 
a spring juxtaposed thereto, a manually-op 
erated can disposed adjacent thereto, and a 
pinion-gear in mesh with said segment and 
rotatable in one direction by said segment 
acting under the influence of the spring 
when a key is depressed and operated in the 
apposite direction by the manually-operated 
R. 

2. An adding machine including in com 
bination, a row of depressible keys, a releas 
ing member operated by a key when de 
pressed, a pawl operated by said member, a 
slide-lar held in normal position by said 
pawl and when released from said pawl 
by the depression of the key, movable to 
abut against the depressed kev, a lockin se g 
member for holding the keys in a depressed 
position, a lever for moving said locking 
member to release said keys from such de 
pressed position, manually-operated means 
juxtaposed to said lever, said iever being 
also actuatable to 'elease keys from the de 
pressed position by the slide-bar abutting 
thereagainst in being returned to normal po 
sition by said manually operated means. 
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3. The combination, in an adding ma 
chine of a row of keys, a slidable member 
operated by a key when depressed, a pawl 
operated by said member, a slide-bar held in 
intimal position by Said pawl and novable 
when released from said pawl by the depres 
sion of a key to abut against a depressed 
key, a slicling locking member for holding 
the keys in a de l'essed position, a lever for 
moving said locking meller to release said 
keys from their depressed position), manu 
aily-operated means iuxtaposed to the lever: 
the latter also being actuatable to release the 
keys from the depressed josition by action 
of said slide-bar it al)utting thereagainst 
while being returned to normal position by 
said manually operated in calls, and means 
for displacing the lever from its member-on 
erating position. 

4. The combination, in an adding ma 
chine, of a row of keys, a slidale member 
for holding aily of sail keys in a depressed 
position when de l'esset, a slide-bar adapted 
i() all it against said key when depressed, 
aic repeat-mechanist including a lever 
:itiate to atti against said member and 
love the site to release the key from its 
depressex position, and lisplaceable to pre 
vent actilation of said member to prevent re 
leasing of the depressed key, means for 
holding. the lever in its displaced position, 
and nea is for effecting return thereof to 
no!'}}lai position. 
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5. The combination, in an adding ima 
hine, of a swinging arm, repeat mechanism 
including a lever fulcrumed to the swinging 
arm, a spring for holding the lever and ai'in 
in a l'aised position, a manually-depressible 
button connected to said arm and adapted to 
lower the same when depressed, key-oper 
ated selecting-means having movement when 
a key is depressed, and manually-operated 
means for restoring said key-operated select 
ing-means and keys to normal position and 
adapted to restore only the key-operated se 
lecting-means to uo'nal position when the 
repeat-button is in its depressed position. 

(5. The combination, in a computing ha 
chine, of a shaft, a main-gear loosely mont 
ed on said shaft, a gear-supporting meanber 
adjacent said main-gear, an adding-gear and 
two subtracting-gear's mounted on said men 
ber and in mesh with the main-gear, a drive 
gear positioned between and normally out of 
mesh with said adding-gear and subtracting 
gears, manually-operated cans for moving 
said member in one direction to mesh said 
adding-gear with said selecting-gear, and 
separate cams for noving said meanber in 
the opposite direction to mesh said subtract 
iing-gear with said selecting-gear. 

7. The combination, in a computing ma 
chine, of a denominational-wheel, a main gear for turning the same alternately in 
opposite directions. a shaft upon which said 
gear is loosely mounted, a gear-supporting 
member loosely mounted on said shaft ad 
jacent said gear, an adding-gear and two 
subtracting-gea's mounted on said inheinber 
and meshing with said main-gear, calms for 
moving said plate in opposite directions, and 
parallel shafts on which said canns aire 
not inted. 

8. The combination in a computing ima 
chine, of a shaft, a main-gear not intet On 
said shaft and loyable in one directioi) to 
prodice additive computation and in an op 
posite direction to produce subtractive con 
pitation, a plate loosely mounted on said 
shaft, a single gear and a pair of gear's 
mounted on said plate and illesling with 
said main-gear, an operating-gear' interposed 
between and ornally out of mesh with said 
single gear and air of gears, two pai'allel 
shafts, can is mounted of each shaft for loy 
ing sail plate in one (li'ection to eatise the 
single gear to unesh with said interposed 
gear to turn said initin-gear to 'ott ('e litti 
tive contitation : it in the opposite tiree 
tion to cause the pair of gear's to lesh with 
the interpose gear and turn said main 
gear to produce stiltractive ('on putation, 
sail parallel shafts having end wise nove 
ent to position said (; ) is in operative re 

Jation to the plate to move the saille. 
9. The combination in a "on pitting lila 

chine, of a main-gear, a shaft upon which 
said main-gear is mounted, a piate motinted 
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on said shaft adjacent Said gear, a single 
gear mounted on said plate, a pair of gears 
mounted on said plate and meshing with 
Said main-gear, a gear interposed between 
and normally disengaged from said single 
gear and pair of gears, two parallel shafts, 
a connection between said shafts for moving 
them endwise and in relatively opposite di 
rections, eans mounted on said shafts and 
in approxin late aliement with said plate 
for moving it in one direction to mesh the 
single gear with the interposed gear, and 
'alias also mounted on the said shafts out of 
normal alinement with said plate and posi 
tionable into a lineulent there with by said 
shafts to move said plate in an opposite di 
rection to innesh the air of gears with said 
interposed gear. 

10. The combination, in a computing ma 
chine, of a setting-lever positionable to de 
termine the character of computation to be 
effected, a rack-bar connected to said lever, 
a pinion in mesh with said rack-bar, a shaft 
pon which said piirion is mounted, a cann 

attached to saic shaft, a walking-beam jux 
taposed the reto, a roller on the beam and 
adapted to be actuated by said cam to 
swing said walking-beam, two parallel shafts 
having grooved ends and movable endwise 
by said lever, and roilers on the ends of the 
walking-beam and fitting in said grooves and 
permitting rotation of said shafts. 

it. The combination, in an adding, sub 
tracting and recording alachine, of a lever 
positionable in any of three positions, nech 
anisian operable in one direction to produce 
aciditive computation when said lever is in 
(one position. and operable in an opposite 
direction to produce subtractive computation 
when said lever is in another position, and 
i'ecording mechanism positionable to record 
the total of said computations when said 
lever is novel to its third position. 

12. he colubilation, in a combined add 
ing, subtracting and recording machine, of a 
lever positionable in three positions, rota 
tale lechanism operable in one (irection 
to prodice, additive computation when said 
lever is in one position, and operable in the 
'eye's direction to :)" (lice subtractive coln 
titatics; when saic level is in another posi 

fin, selecting and recording. mlechanism 
a clanied to be set to record the total of said 
co; itations well slid ever is moved to its 
third (sition, and leans for setting said 
selecting all recoring mechanism. A 

13. The coniination, in a collabiled a t 
tling, stiltracting and recording machine, of a 
lever positionatte in any of thi'ee positions, 
rotatable mechanisi () is in lie in () is tirec 
tion to rotice a citive ('til nutation when 
s: it ever is in one position, a cl (): 'at le 
in a 'eye'se (Eirection to 'olu 'e sit i: 'tive 
computation when said ever is in another 
position, selecting and i'ecording iiiechanish 
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settable to represent the product of Said com 
putations when said lever is in its third po 
sition, means for setting said last-mentioned 
mechanism, and means under the control of 
the operator for causing actuation of said 
rotatable mechanism to produce the afore 
mentioned computations: said operator-con 
trolled means being movable to act on Said 
lever when in its third position to return it 
to its first-mentioned position. 

14. The combination in a combined add 
ing, subtracting and recording machine, of 
a lever positionable in any of three positions 
to control the character of computation to 
be effected, product-producing means re 
leasable thereby, and operator-controlled 
, is for actuating the product-producing 
nea is to record a product when said lever 
is in one of its three positions and, itself, 
actuatable to move the lever out of that po 
sition. 
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15. The combination, in an adding, sub 
tracting and recording machine, of a lever 
positionable in any of three positions, rota 
table mechanism operable in one direction 
to accumulate additive computations, when 
said ever is in one of its positions and oper 
able in a reverse direction to deduct sub 
tractive computations from said accumu 
iated computations when said lever is in 
another of its positions, selecting and re 
cording mechanisms settable to record the 
product of such computations when said 
lever is in still another of its positions 
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means for setting said mechanisms, oper 
ator-controlled means for actuating said ro 
tatable mechanism to operate said mecha 
nisms and thereby produce compiltations 
and a record thereof when said lever is in 
its third position, said controlled means be 
ing also actuatable to move said lever to the 
first-mentioned position. - 

16. The combination, in an adding and 
subtracting machine, of settable Selecting 
and recording means, a setting-lever adapt 
ed to be positioned in either of two posi 
tions to determine the character of compu 
tation to be performed and movable to a 
third position to release the selecting and 
recording means, mechanism for setting said 
means preliminary to recofding a product, 
and a hand-operated lever for operating 
said recording. mechanism to record the 
product and actuatable to move Slid set 
ting-lever to one of the two first-luentioned 
positions. 

17. The combia iion, in : in a titling and 
recording lilachiae, of an actilating handle, 
a shaft rota tably it ()ic (iii'ection only by 
said idle, a grooyed drin; on said shaft, 
reci): 'tii); echanisin including Swinging 
a '11, a type Sector Storted on one end of 
the swinging a 'til, a roller on the other end 
of the arm ai) : diapted to rest against said 
drum, and a spring for holding said roller 
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against the drum and prevent movement of 
said arm and operating to cause said arm 
to move when the groove passes the roller. 

18. A combined computing and record 
ing machine including in combination, set 
table recording mechanism, means juxta 
posed thereto for actuating it to produce a 
record, selecting means connected to the 
recording 1echanism for setting it for oper 
ation by said actuating means, a computa 
tion-producing mechanism operable in con 
junction with said recording mechanism for 
producing additive and subtractive compu 
tations, operating means therefor, select 
ing mechanism for said computation-pro 
ducing mechanism, an operating shaft com 
non to the Selecting means for the recording 
mechanism and to the Selecting mechanism 
for the computation-producing mechanism, 
and key-controlled neans for actuating said 
operating-shaft. 

19. A combined computing and recording 
machine including in combination, settable 
recording mechanism, means juxtaposed 
thereto for actuating it to produce a record, 
selecting means connected to the recording 
mechanism for setting it for operation by 
said actuating means, a computation-pro 
ducing mechanism operable in conjunction 
with said recording mechanism for produc 
ing additive and subtractive computations, 
operating meals therefor including a main 
gear, an adding gear and a plurality of sub 
tracting gear's meshing with said main gear, 
a gear-supporting member for Sustaining 
said adding and Sibtracting gears, and posi 
tioning means for said member, selecting 
mechanism for said computation-proccing 
lechanism, an operating shaft common to 
the selecting means for the recording mech 
anis) and to the selecting mechanism for 
the computation-producing mechanisin, and 
key-controlled means for actuating said 
operating-shaft. 

20. A combined conting and recording 
machine inciding in combination, settable 
recording mechanist), means juxtaposed 
thereto for actitating it to produce a record, 
selecting means connected to the recording 
Iechanism for setting it for operation by 
Said actuating means, a computation-pro 
ducing mechanist operable in conjunction 
with said recording mechanish for produc 
ing additive and silt 'active c()) titations, 
{erating nea is there for, selecting mecha 
i is: f) saic coin}utation-producing mech 
it is including a drive-gear and a selec 
iO3'-gear iteshing there with, an operating 
s: ft. c 1 ii) () to the selecting ne;ins for the 
recording inecai is and to the selecting 
he chanism for the contation-producing 
nechanisin, and key-controlled neans for 
act: ting saici () era tig-slit it. 

21. A coin lined conting and record 
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table recording mechanism, means juxia 
posed thereto for actuating it to produce a 
record, selecting ineans connected to the re 
cording mechanism for setting it for opera 
tion by said actuating means, a computa 
tion-producing mechanism operable in con 
inction with said recording mechanism for 
producing additive and subtractive compul 
tations, operating means therefor, selecting 
mechanisian for said computation-producing 
mechanism including a drive-gear and a se lector-gear meshing there with, an aperating 
shaf: common to the selecting means for the 
recording mechanism and to the selecting 
nechanism for the computation-producing 
inlechanism, neans interposed between said 
selector-gear and the shaft for transnitting 
}}|otion from the shaft to the gear, and key 
controlled means for actuating said operat 
ing-shaft. 22. A combined computing and recording 
haci.itle including in combination, Settable 
recordil)g mechanisii, aneans iuxtaposed 
therett, fol' actuating it to produce a record, 
: selecting means connected to the record 
ing Jaeckianism for setting it for operation 
iy Said actuating means, a compiliation 
producing mechanism operable in conjunc 
tion with said recording-mechanism for pro 
ducing additive and subtractive computa 
tions, operating neans therefor, selecting 
mechanisin for said computation-producing 
mechanisia including a drive-treal' and a se 
lector-gear illeshing there with, a in ope'a tig 
shaft contino to tire selecting eans for the 
reco'cling techanism and to the selecting 
mechaisin for the colliputatioil-producing 
I lechanism, heats interposed i) etween said 
selector-gear and the shaft for transnitting 
1 lotion from tile shaft to the gear, said {p- 
(‘iating leans including a main gear, acid 
ing and sitti'acting rea's ineshing there 
with an inormally disengaged from said 
drive-grear, a geal-siliporting men left it X 
tal) set to saic drive - gear for sistaining 
said a tiding ind subtracting real's, and 
eans for shifting said meloci' for mesh 

iing the accling 1 stati'acting real's with the 
trive-ge: ', and key-controlled eans for ac 
trating sail () (elating-shaft. 

23. A collied conting and recording 
machine including in combination, settable 
recording mechanis), means it xtaposed 
the let () is a let 1: ig it to rollice a record; 
select is sea is 'tie'tei () the 'ecording 
line (it is; ; for setting it for Oileration by 
sail act a ting leaths, a colipitation)- (- 
dicing nec'ha is olerable in conjunction 
with saic recording nechanism for "odalc. 
is tdditive aid subtractive conii) altations, 
operating ea is thei'efo', selecting mecha 
inishi for said computation-producing tilech 
anism including a drive-gear and a selector 
gear leshing thei'ewith, an operating shaft 
common to the selecting means for the re 

s 

cording mechanism and to the Selecting 
mechanism for the computation-producing 
in echanism, means interposed between said 
selector-gear and the shaft for transmitting 
motion from the shaft to the geal, said op 
erating means including a main gear, add 
ing and subtracting gears meshing there 
with and normally disengaged from said 
drive-gear, a gear-supporting member jux 
taposed to said drive-gear for sustaining 
Said adding and subtracting gears, and 
means for shifting said lember for mesh ing the adding or subtracting gears with 
tine drive-gear, including a setting-lever and 
operating connections between the lever and 
the gear-supporting member, and key-con 
trolled means for actuating said operating 
shaft. 24. A combined computing and recording 
inachine including in combination, settable 
recording mechanish, means juxtaposed 
thereto for actuating it to produce a rec 
ord, selecting means connected to the re 
cording nechanism for setting it for opera 
tion by said aciliating means, a computation 
producing mechanism operable in conjunc 
tion with said recording mechanism for pro 
ducing additive and subtractive computa 
tions, operating means therefor, selecting 
mechanism for said computation-producing 
mechanism including a drive-gear and a se 
lectoi'-gear leshing there with, an operating 
shaft common to the selecting means for the 
recording mechanism and to the selecting 
mechanish for the computation-producing 
in echanism, means interposed between said 
selector-gear and the shaft for transmitting 
notion from the shaft to the gear, said op 
ei'ating means including a main gear, add 
iing and sult 'acting geal's meshing there 
with and normally disengaged from said 
drive-gear. a gear-supporting member iuxta 
posed to said live-gear for sistaining said 
:ading and slit racting real's, and means 
for shifting said member for meshing the 
aciding or sini tracting real's with the drive 
geal ic litting a setting-lever and operat 
ing coirections between the lever and the 
ge: '-spporting member, said lever being 
innovable into any of three positions, and 
key-controlled inneans for actuating said ol)- 
erating-shaft. 25. An adding, and subtracting machine 
it it it ig, in comination, a series ::: keys. 
a side-men her a lated to :: lili against (the 
of said keys when de l'esset, it ling in 
strumentality for retaining said slide-em 
ber against movement until a (le 
pressex, a lever connected to said side-inhein 

actuatable when it is moved a gear 

S 

be aid 
meinbei, a connection between said lever aid 
the inism operating on said geai-member to ac 
tuate it in one direction, means engageable 
with the gear-member to actuate the same in 
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a different direction, and means in engage 
ment with said gear-member and actuated 
in one direction by the same when acting 
under the influence of said gear-returning 
mechanism and in the opposite direction 
when acting under the influence of Said 
gear-engageable means. , , 

26. An adding and subtracting machine 
including, in combination, a series of keys, 
a slide-member adapted to abut against one 
of said keys when depressed, a holding in 
strumentality for retaining said slide-mem 
ber against movement until a key is de 
pressed, a lever connected to said slide-mem 
iber and actuatable when it is moved, a Se 
lector-gear, a connection between said gear 
and the lever, a gear-returning device op 
erating on the gear to actuate it in one di 
rection, means engageable with the geal to 
actuate the same in a different direction, 
and means in engagement with Said gear 
and actuated in one direction by the same 
when acting under the influence of Said 
gear-returning mechanism, and in the op 
posite direction when acting under the in 
fluence of said gear-engageable means, said 
lever also being actuatable to release keys 
from their depressed position by the slide 
member abutting thereagainst in being re 
turned to its normal position by said gear 
engageable means. - 

27. An adding machine including, in 
combination, a series of depressible keys, a 
slidable member operated by a key when de 
pressed, a holding-member operated by Sail 
slidable member, a slide-element normally 
held in position by said holdilig-member 
and movable when released there from by the depression of a key, a sliding locking 
member for holding the keys in a lepressed 
position, a releasing means for noving said 
locking-member to release the keys, manu 
ally-operated means juxtaposed to the re 
easing-means and actuatable to release the 
keys from their depressed position by the 
action of said slide-element in ai)tting 
thereagainst while being returned to normal 
position by the manually-operated means, 
and means for displacing the releasing 
means from its member-operating position. 

28. A computing machine including a 
main gear rotatalle in one direction to pro 
dice additive computation and in the oppo 
site direction to produce stiltractive ("on 
pitation, a gear-spporting in ener i Nti 
posed to the main gear, a single gear' and a 
pair of gea's mounted on saic storting 
neber and alternately operative on said 
main gear, a drive-gear interposed between 
and normally out of mesh with sail single 
gear and pair of gear's, a plurality of Ji Xta-. 
posed shafts, ener-I) () ving in eans (': 'Iried 
hy each shaft f()' (ving saic sporting 
member, first in the tirection for engaging 
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the single gear with the drive-gear to turn 
the main gear in one direction for produc 
ing additive computation, and, then, in the 
opposite direction for engaging the pair of 
gears with the drive-gear to turn the main 
gear in the opposite direction for produc 
ing subtractive computation: said shafts he 
ing shiftable for positioning said member 
moving means into operating relation with 
respect to said supporting-member to move 
the same. - - ... ' 

29. A computing machine including a 
main gear rotatable in one direction to pro 
duce additive computation and in the oppo 
site direction to produce subtractive com 
putation, a gear'-supporting member juxta 
posed to the main gear, a single gear and a 
pair of gear's mounted on said supporting 
member and alternátely operative on said 
main gear, a drive-gear interposed between 
and normally out of mesh with said single gear and pair of gears, a plurality of juxta 
posed shafts, member-moving means carried 
by each shaft for moving said supporting 
member, first in one direction for engaging 
the single gear with the drive-gear to turn 
the main gear in One direction for produc 
ing additive computation, and, then, in the 
Opposite direction for engaging the pair of 
gear's with the drive-gear to turn the main 
gear in the opposite direction for producing 
subtractive computation; said shafts being 
shiftable for positioning, said member-mov 
ing means into operating relation with re 
spect to said supporting-member to move 
the same, and means for shifting said shaft. 

30. In an adding and subtracting ma 
chine, instrumentalities for producing addi 
tive and subtractive computation, settable 
means for determining the style of computa 
tion to be produced thereon, including a 
plurality of juxtaposed shafts, and a: Walk 
ing-lean connecting the shafts for shifting 
the same in opposite directions. 

31. In an adding and subtracting ma 
chine, instrumentalities for producing addi 
tive and subtractive computation, settable 
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means for determining the style of computa 
tion to be produced thereon, including : 
plurality of juxtaposed shafts, a plurality 
of sets of eams carried by each shaft, a set 
of 'ans on one shaft being in operative 
alienient with a set of cams on another of 
tle shafts, leans interposed between the 
sale and sliftable in one direction, and 
means connected to the shafts for effecting 
an ent wise movement of the same to posi 
tion a set of 'ains on one shaft into opera 
tive a linement with the interposed mecha 
lism and to shift the same in a direction 
opposite to that when shifted by the first 
entioned set of cans. 
32. In an aciding and sti) tracting ma 

chine, instrilinentalities for producing addi 

l 

20 

5 



O 

20 

25 

30 

35 

40 

45 

50 

55 

i.224,873 

tive and subtractive computation, settable 
means for determining the style of computa 
tion to be produced thereon, including a 
pair of shafts, two sets of cams on each 
shaft, one set on one shaft being in operative 
relation with a corresponding set on the 
other shaft, and means connecting the shafts 
for changing the relation of the alined sets 
of cams and to position a second set thereof 
into operative alinement. 

33. In an adding aind subtracting na 
chine, instrumentalities for producing addi 
tive and subtractive computation, a shift 
able member, gears carried thereby and 
shiftahle therewith in one, direction to posi 
tion certain of the gears for producing addi 
tive computation and shiftable in the oppo 
site direction to position other of the gears 
for producing subtractive coinputation, and 
means including a plurality of sets of rota 
table cams for shifting said member. 

84. In an adding and subtracting ma 
chine, instrumentalities for producing addi 
tive and subtractive computation, a shift 
able member provided with a yieldable por 
tion, gear's carried by the shiftable member 
and shiftable there with in one direction to 
position certain of the gears for producing 
additive computation and shiftable in the 
opposite direction to position other of the 
gear's for producing subtractive computa 
tion, means including a plurality of sets of 
rotatable cams acting on Said yieldable por 
tion to shift said shiftable member, and 
means for restricting movement of said 
shift able member when said yieldable por 
tion is moved by said eans. 

35. in an adding and subtracting ma-. 
chine, instrumentalities for producing addi 
tive and subtractive computation, includ 
ilag number-carrying. elements, a toothed 
member coöperating there with and Fotatable 
a predetermined distance to effect, a selec 
tion, means including a plurality of sets of 
gear's shiftable into operative relation with 
said member and adapted when shifted in 
one direction to receive no veinent, thereforn 
to produce additive computation and when 
shifted in the opposite direction to produce 
Stiltractive computation, and controlling 
mechanism coöperating there with whereby 
the member will be rotated a distance equal 
in init-valie to the number showing on the 
in unner-carrying elements. 

36. in an adding and subtracting ina 
chine, instrumentalities for producing a: 
: ditive and sliotractive computation, a 
hinged piate juxtaposed theireio, a plurality 
of sets of rotatable cails for moving the 
piate in one direction wine said cans are 
rotated, means for shifting the cans of it of 
active relation with l'espèct to said piate and 
for positioning a second set of cris into 
active relation there with for shifting the 

plate in the opposite direction, and means 
for holding the plate against shifting and 
for operating the hinge on the plate when 
said cams are rotated. 

37. In an addition and subtracting ma 
chine, the combination of a shiftable mem 
ber, shiftable to one position for subtrac 
tion and to another position for addition, a 
plurality of sets of rotatable cams for shift 
ing saic anemier to either position, a pull 
handle operatively connected to the cams 
for rotriting them and comprising a seg 
ment, a pinion meshing therewith and re 
ceiving movement, therefrom, a second pin 
ioi) meshing witi, the first-mentioned pin 
ion, a toothed disk connected to the second 
mentioned pinion and rotatable therevith, 
a gear, pawls carried thereby and rotatabie 
in One direction by the disk abutting against 
the pawls, a pluraity of gear's meshing with 
Said first-mentioned gear, and shafts rotat 
able by said plurality of gear's and coin 
nected to certaii) of said cans; said disk 
being rotatable in the opposite direction 
independent of rotation of the piirality of 
gears, and said canns being fastened to the 
shafts and rotated there with and acting on 
the shifiable mealer to shift the same in 
either direction. 

38. In an adding and subtracting ma 
chine, instrime; italities for producing addi 
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tive and Sibtractive computations, a plate . 
coöperating there with and provided on one 
side with a large gear and on the opposite 
side with a pair of relatively small gears, 
an interposed gear between the large and 
small gea's and Eisengaged therefrol), a 
segment-gear for effecting rotative move 
neit of Said interposed gear independent, of 
Said large and small gears, ineans for posi 
tioning said arge and small gear's alter 
nately in mesh with said interposed gear 
whereby the large gear or the Sinai gears 
may receive rotative movement from said 
interposed ge: ' when the segment effects 
its rotation, and means including l'ota table 
cams for actuating the Segment-gear. 

39. in an adding and subti'acting ma 
chie, instrumentalities for producing acidi 
tive and subtractive computations, a lever 
setéable to predetermine the style of com: 
pariation to be produced thereon, a pull 
handle for effecting actuation of said addi 
tive and subtractive instrumentalities, and 
means interposed between the setting 
and the ulti-handle including a shift: 
i’ack-ine) bei', a segment engageable 
with, and means for effecting engag 
of the racik-nenber with the segment, shore 
by the pill-handle will effect movement of 
the settable lever. 

-(). In an aciding and subtracting ina 
chine, instrumentalities for producing addi 
tive and subtractive computation, it setting 

100 

10: 

5 

  



8 1224,873 

ever coöperating therewith, a segment con 
nected to the lever, a lack-bar disengaged 
from said segment when the setting lever is 
in one position, means for positioning the 
'ack-bar into mesh with the segment when 
the ever is actuated into another position, 
and means active on Said bar for actuating 
the same and, thereby, effecting return of 
the segment and setting lever to starting 

position and for disengaging the bar from 10 
the segment. 

In testimony whereof I affix my signature 
in presence of two witnesses. 

EDWARD C. WALTER. 
Witnesses: 

H. W. AMBROSE, 
F. H. BLAKE. 


