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To all whoin may concern.

Be it known that I, Epwarn O Warrer, a
citizen of the Jmud btat( 1u1dmo "at
New York. in the county of I New Yor N and
State of New York, have inv cntul certain
new and useful Improvements in Comput-
ine and Recording Machines, of which the
Tollowmn is a specification, veference being
had therein to the accompanying drawing.

This invention relates to audma,wbtwut-
ing and recording machines, and pmtwu-
larly machines dm)t« d for making lists of
checles 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 pQ%m\d\ 1(;t\1dd3d\lddin("
and subtracting mechanism of simple, dur-
able and -Aﬂluup c:mstructlon, and do.sls‘ngd
to print each item on a work-sheet or strip
of paper, ‘.nd, then, the totals thereof.

Another object of the invention is to pro-
vide a machine of the character speuhed mn
which the manual opmaulom may be easily
and quickly effected, firs through the in-
strumentality of keys and thcn bv a suit-
able motor, such as an operating handle,

A fTwrther obuﬁt of my inv ontmn is to
provide a novel aggroupsnent of mecha-
nisms adapted to effect additive and sub-
tractive computations, with provision of
means for shifting certain instrumentalities
in the macline wher eby it may be adapted
either to effeet one or the other of the speci-
fied character of comp utation.

A still further object of my invention is
the arrangement of connections belween nu-
meral- hoys and’ computmo -mechanism and
by which connections only an actuation of
the selecting-mechanism  (which forms a
part of the structure) is effected when one
or another of the numeral-keys is depressed
by the operator, there being mechanismn pro-
vided for independently admmmnﬂ said se-
lecting-mechanism to (,ﬁlLCb a computd ion;
80 tlnt to the end that each nunieral- key
shall be required to do a ml'mnum amonunt
of work, the connections between the nu-
mers 1keys and computing-mechanism are
peculiarly arranged, first, in ovder that no
part-of said computmg -mechanisi shall be

- operated by the numeral-keys when it g de-

sived to add or subtract and, bCC(m(tL\;. be-

fore said computing-mechanism iz eperated,

Specification of Letters Patent.
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only that part of said mechanism shall be
actuated which includes the selecting-mech-
anism. wherefore, upon the daplesslon of a
numeral-key, only slight work is imposed
thercon in actuating the selected instrumen-
tality or instr umentalities of the machine,
the remaining instrumentality or Instik-
mentalities of said machine depending for
operation upon the actuation of other mech-
anisin to effect the necessary Computfttmn
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 w hich ave actuated independ-
ently of the mumeral-keys, provision being
made, as stated, in 1;1(1'>pe11de11t mechfmlsm
to effect successive actuations of the parts of
the computing-mechanism and, thus, of the
snccessive number-wheels or dials in the op-
eralion 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 w hﬂvebv it is readily converted from
an adding machine into a subtracting ma-
chine, the actuation of the necessary palts,
devices and mechanisms for effecting this
change being under the control, preferably,
of a suita Wle 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 imstru-
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 - mechanisin is
actuated to cause a printing of the total
amount in a distinguishing color.

Still another object of the invention is to
provide instrumentalities whereby a selec-
tion in the machine, once made, may be
eliminated or destroyed withouf the
sity of operating the rfnd\ine to effect a
computation, whereby proper corvection of
any errors in the selection may be effected
prelfin
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ninavy to the final operation of effect-

ing the. computation. .
w6l another obie("(‘ of-the invention is to ~

previde, in conjunction with fhe numerat-
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keys, means for controlling their operation
and position whereby the danger of errors,
due to the possibility of inaction or im-
proper action of the parts, is eliminated.
Still another object of the invention is to
provide instrumentalities whereby the print-

'ing upen the work-sheet is not effected until

after u selection has been made, and this
printing shalt be effected as a distinet oper-
ation to the selection-operation.

Still another object of the invention is to
vrovide instrumentalities for automatically
returning the mechanisms of the machine to
adding condition whenever a total has been
taleen. :

Still another object of the invention is to
provide movel 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, Tor 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 sontrol of the pull-handle,
during the forward movement of said han-
dle, thereby leaving the same free to re-
tun 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
computbations.

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
Ly no means claiming or restricting myself
to such particular form, since other emhodi-
ments, 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.

machine, showing particularly the arrange-
ment of the keve. the relative position of

1,224,873

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 ribhon-
mechanism, and, also, the printing sectors;

Kig. 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 Dy the operating-handle, and con-
stituting the active instrumentalities of the
actuating mechanism when a computation is
to be effected ;

Fig. 4 is a view in side elevation, partly
in_section, of the machine, showing the
printing-mechanisin and the instrumentali-
ties connecting therewith and operating, in
part, to actuate the same; showing, also,
certain parts of the ribbon-shifting device
aud the zero-printing preventive arms;

- Fig. 5 is an elevational wiew, 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 actiiated by said
setting-lever; -

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

. Fig. 8is a fragmentary view of two of the
keys, one being shown in normal position,
and the other in its actuated position ;

Ifig. 9 is o 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-instramentaliz
tics which control the saine; .

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

Fig. 12 is n 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 o fragmentary view, in front
elevation, of some of the main gears, the
shifting pinion-plates, the shifting cams,
and companion set of gams, respectively,
forming a part of the computation-mecha-
nism;

Fig. 15 is a perspective
carrying drive-shaft;

 Fig: 16 is a fragmentary view, in perspec-
tive, of mechanism adapted to he actuated
Into locking engagement with a part of
computation-mechanism, whereby overthrow
of &7 of the parts is prevented:

view of the cam-
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Fig. 17 is 2 fragmentary view, in plan, of
the sheet-carrying platen, and showing, also,

5 part of the automatic line-spacing mecha-
nismm;

Fig. 18 is a fragmentary view, in verbi-

cal section, showing particularly the sheet-
carrying platen and means for automati-
cally actusting the platen for line spacing;
Tig. 19 is a fragmentary view, in sectional
elévation, of the platen and the means for
holding it in operative position;
Fig. 20 is o fragmentary view, in frong

elevation, iltustrating a portion of the rib-

hon-mechanism;
Iig. 21 s a Ii‘agmenmry view, in top

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

Tig. 28 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, ete., forming part of the
saine;

Fig. 25 is a fragmentary view, in top
plan, of a modified form of carry-pawl
shifting device; '

Fig. 26 1¢ a fragmen
vation, of said modified form of mechanism
for controlling the parts when changing
from adding to subtracting, or vice versa;

Tig. 27 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 se-

lecting-mechanism of the machine may be
visually determined by the operator;

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

Tigs. 29 and 80 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-
prebend mechanisms, operations, or series of
operations, and results: For instance, 1 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
hercinafter - refer to as a “condition,”
wherever the same is accomplished in the

~usual manner of depressing any one or more

60
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of the numeral-keys. Moreover, I shall use
siich 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 sclecting
mechanism, :

Lary view, in side ele-

a8

Referring to the drawings:—

The casing—The numeral 1 designafes
the casing of the machine, which may be of
any preferved form or construction. Pref-
erably and as shown, the same comprises a

metallic ease having a-bread, flat base adapt-

ed to rest-upon a table or the like. The in-
side walls of the opposite sides of the casing
provide journals or bearings for the va-
ricus shatts and supports of the mechanisms
inclosed within the casing.

The keyboard and keys—The keyboard
comprises, 1n this instance, a plurality of
rows of keys 2, there being preferably and
as shown nine of these keys in eacl row
(which represent the nine cardinal figures
withont the cipher) for each order or place,
that is, Tor cach position of units, tens, hun-
dreds, ete. In the machine illustrated there
ave ten ows of the keys, there being two
rows of decimal keys 2% It will thus be
seen that the machine illustrated, having a
capacity of 09,999,999.99 contains ten orders
or places, making a total of ninety keys.
From this, it will be obvions 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, ag 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 o subtractive computation, all
as will presently be explained.

Referring, now, particularly, to Tigs. 7,
8 and 9, it will be seen that the keys have
a vertical movement in apertures formed in
the top-plate 8 of the keyboard section of
the machine. Un:derlying 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 Hmiting 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.

TFach key-stem is formed on one side with
two notches 7 and 8, respectively: Slidably
motmted 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 clearange 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 Iig. 7. It will be understood that
the locking-plate 9 is actuated out of its nor-
mal position whenever a key is depressed,
whereupon said plate engages in the locking-
notch 7in the key, in which it remains until

the plate is forced out of engagement with

said Dholding-notch.  To limit the upward
movement of the key on being returned to its
normal position by the spring 6, the key, on
the side opposite to the notehes 7 and 8, and
below the lower end of the spring 6, is pro-
vided with an angled and camn-faced pro-
jeetion T4 adapted to engage a projection
15 on the abutment-picee -}, as clearly shown
in Tigs. 7T and 8. :
Slidably mouuted upon the lower fuce of
the abutment-picce 4 is a pawl-release-plate
16 provided with apertures 17 through
which the lower portion of the stems of each
key 2 projects.  Attached to this plate is a
spring 18 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 againgt the rear end of the
slot. ) o
The aforementioned angular and: cam-
faced projection 14, when the key is de-
pressed, engages with and actuates the ve-
lease-plate 16 toward the front of the ma-
chine to cause the hiolding-pawl 21 to be
rocked on its fulerum 21* mounted in a
bracket 21°.  The spring 18 will permit the
release-plate 16 to be moved by said projec-
tion and thereafter reshift the plate to por-
mit the pawl 21 to assmne its normal posi-
tion, namely, that shown in Fig. 7.
Key-lock mechanism—When one key in
an 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. Fach 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
25. It will be observed that the right-hand
bar of the sliding-member has five of these

1,224,873

projections, whercas the left-hand bar has
but four of them. At one end, said slide-
member is provided with an incut or notch
26 into which the lower member of the
aforementioned two-armed pawl 21 is nor-
mally seated to Jock 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

cof engagement with the slide-member 98,
fenl ol

Said member is then free to move forwardly
an thereby influence mechanism presently
to be described. When all of the keys in
any particular row are in their raised or
nornal position, the release-plate 16 will be
in its normal position, namely, that shown
in Fig. 7. Tf it had been actuated, its spring
18 will yestore it to normnal posit.on. In con-
sequence, the pawl 21 will, undar the action
of its spring 22, be held in the incut 26 in
the bar 23 and thereby lock it, as already
stated.

The slide-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 members
are supported.

Eacl key-stem, at its lower end, is bent
at right augles to provide an angilated
extension 31. On each alternate ke -stem
of the row, the extension is on the side SPPo-
site from that of the proximate key in order
to be in the plane of the bar of the stide-mem-
Ler directly beneath it. As the right-hand
bar of the slide-member 928 has five pro-
jections, they will respectively engage the
stems of the keys bearing the denomina-
tional numerals €17, €37 €57« anq wg.
whereas, the left-hand bar, having four of
such projections, will respectively engage
the “27, €47 467 and “8” keys.

It will now be understood that, when a
key is depressed, and its angular projection
14 has cammed o forced the release-plate 16
forward to release the pawl froni the slide-
member 23, the Iatter will he free to move
forwardly so that one or another of the pro-
jections 24 may engage the Jower 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
anderstood, there arve in all nine of the up-
standing projections on each of the slide-
members, and each bears a definite relution
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 28 is provided with an extension 32
which extends through the front wall 12 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:
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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 geries of arms
35—one for each row of keys—each nor-
mally controlled by a retractile spring 36.
At ifs 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 shawn in Fig. 7. 'The shaté
34 is supported, at opposite sides of the
ynachine-casing, on two arms 38 mounted on
2 shaft 89, said arms being held in an ele-
vated position by a spring 40. The arm 35
ceeupies a position between the bars 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
moved rearward, -either by means of the
push-extension 32, or when returned {o nor-
nial position by mechanism. to be
described.  The movement of the arm 35
causes the pawl 37 to force the lotking-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.

Having now described the operation of .

the numeral-keys and the manner in which
they operate to control the extent of move-
ment of the slide-member 23, it 1s now in or-
dar to describe the parts:and mechanisms
affected by the particular; position which
any-of said slide-members may asstme:

‘As already described, each of the sliding-
members 23 comprises two spaced bars,
These ave held apart by a stud 42. Pro-
jecting between thie
slide-member 23 and adapted to engage suid
stud (Fig. 10). is the bifur ated end of 2

vortical srn 43 mounted at its lower end
upon a transyverse shaft 44 journaled in side-

bars 45 supported on standards 46 secured
to the base-plate 1* of the machine-casing.
Aldo-mounted on said shaft 44 is a depend-
ingiarm 47 to which is pivoted o long se-
lecibr-arm .48, this arm connecting nb its
oppesite end with a segmental-gear member
or celector 49 locsely mounted on a shatt 50
and-having a spring 5! connected o 18
lower end, said spring being also attached
to - the- aforementioned standard 46, Ar-
ranged to the rear of said member 49 igan
adjustable stop 52 for predeterniining the
oxtent. of movement of said wember inone
diveetion. The sclector-arm 48, as  con-
trol ed by the slide-meniber 23 (and this in

hereafter

[} 3 5
pair of bars forming the

=

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

As seen in Tigs. 7 and 10, the member 49
is provided on 1ifs upper segmental portion
with rack-teeth which ave adapted to mesh
with a pinion 53 supported on a shaft 54
and fast to a drive-gear 55. .

The parts swhich have now been de-
scribed-—comprising the slide 23, arms 43
and 47, the selector-arm 48, the segmental
rack-member 49, the pinion 53 and drive-
gear constitute the selecting-mecha-

30

pisms aforementioned and ipen which a

“oondition” 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 slide-member 23 having
been released after the holding-pawl has
heen disengaged therefrom, permits the
lector-actuating spring b1 to rvock the se-

lector 49 on its axis and, thereby, the arm

0w

48 is thrust backward to actuate the slide- .

member 23 forward so that one or another
of its projections 24 will engage the de-
pressed key-stemn which will, as already ex-
plained, predetermine not only the degree of
movement of said slide but, thereby also,
that of the selector 49, This in turn will,
by its movement, rotate the pinion 53, and
drive-gear 55 fo the same extent as its said
adiunctive actuating parts have been maoved.
A “condition” or “selection” will, thus, have
been “set up” or established on said drive-
gear 53 for a purpose presently to be de-
seribed. | If it be desived to restore the parts
to normal position, to change or correct the
“oondition” or “selection,” the operator
pushes the slide-members inwardly, where-
upoen the selector (through the intermediate
connecting parts) is restored to normal po-
sition and the keys being released from the
holding-plate. will rise to their normal po-
sition. ¥t will be understood, of course, that
there is n separate sclecting mechanism for
onch row or order of keyvs.  In other worils,
there are as many selecting mechanisms as
there ave rows of kevs.

Actuating mechanism—NAs aiready men-
tioned, niy machine, being of the so-called
“hey-set” stvle. includes mechanism that is
operative independently of the keys to effect
an nettiation of these parts which operate to
offoct the desired computation. I shall now
proceed to deseribe such mechanism.

Wast on a square shaft 56'is a series of
carm-members 57 and cam-disks 579, their
eam-faces heing successively arranged spi-
rnlly, whereby each cam 57 operates succes-
sively upon its respective selector 49 (in 2
nianner  presently te be explained), and
whereby the varions mechanisms affected by
the movemnent of cach selecior are succes:

G- .

65

70

80.

85

20

95

100

1io0

]
S
o



R

ie

o
o

20

&
<

30

60

S

sively operated. These cams 57 are, there-
fore. the active instrumentalities for oper-
ating upon the selectors. The shaft—and
theveby, the cams—is set into operation by
mechanism {see Figs. 1-3, 7 and 9) which
includes o pull-lever 58, which must be op-
erated by the operator for every item to be
computed; but other mechanism {other than
mannally  operated mechanism} and not
shown, may be used. such as an electric
moter (not shown). In the latter case, the
pressing of a motor-key (not shown) will
entise the motor (not shown) to operate the
computing-mechanism in the same way thai
the mamully-operated pull-lever 58" does.
The pull-lever is arranged on the vight-hand
side of the machine, outside of the casing
thereof, and is fastened on the end of the
actuating shaft 59, which extends through
the machine to the left side. Fastened on
the shaft 59 and within the casing 1 is a
segnient gear 60 which meshes with a pinion
64, this pinion being for reverging the move-
nent.
suitable part of the casing of the machine,
and meshes with a pinion-gear 62 which is
fastencd to a ratchet 68 and loosely mounted
on a stub-shaft 64. Also loosely mounted
on the shaft 64 is a gear 65 which carvies
on one face two pawls 66 having projections
67 which engage with the ratchet 63 when
the handle 58 is pulied, 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 ratchet
whenever free to do so. Therefore, the gear
65 will always turn in one divection and will
have movement only from the forward ac-

tion of the handle 58 and will remain idle”

while the bandle is veturning to its normal
position. An arm 69, fastened to the shaft
59, will engage with pins 70, on the gear 63,
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
shatt 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 7 1, and secured
to the shaft 59 and to the machine-casing,
will as«ist the operator in moving the handle
58 forward and also control the retnin-
movement of the handle. Fastened 0 4
shiftable shaft 72, is a pinion 73 which
meshes with the gear 63, and'is of sufficient
width to allow the shiaft to be shifted engd-
wise without becoming unmeshed therefrom.
Phe gear 65 will cause the pinion 73 and
shafl 72 1o make one revolution every time
the handie is pulled. Meshing with the gear
65 on its opposite side is a pinion T4 which
18 fast on the shaft 56, which is also rotated
one revolution every time the handle is

The pinion 61 iz mounted on any -

i
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pulled. Meshing with the pinion 74 is an
intermediate pinion 76 of sulficient width
to permit a pinion 77 which is fastened to
the shifting-shaft 78 to be shifted without
becoming unmeshed therewith. "This pinion
77 and shaft 78 will also make one revolu-
tion every time the handle is pulled. "All
these pintons and shafts rotate in one direc-
tion only, but not necessarily in the same di-
rection, The actuating-cam 57 and the carry
anud dock-plate cany 572 being fastened on the
shaft 56 will make one complete revolution
every time the haudle 58 is pulled.  There-
fore, the segment gear 49 is permitted to be
engaged by the eam 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
or casing of the machine. A second pawl 75
and ratchet 79 will prevont the gear 65 from
being rotated in a reverse direction, by fric-
tion or otherwise, when the handie is return-
ing to its normal position. '

It is to be understood that-the pinions T3,
6 and 77, while rotated ‘when the pull-
handle 38 is moved forward, do net efféct
any action of the driving-cams 57, but the
pinion 7+ does because it is fast on the shaft
36 which carries said cam-digks. T herefore,
it will now be obvious that when the handle
58 is ‘operated, the pinion T4 and its shaft
56 ave rotated, and, thereby, the cam-disks
are actuated and with the following result:

The segmental-rack 49, carries a4 small
roiler 80 adapted to traverse the periphery
of the cams 57, being held in engagement
therewith by the spring 51. Thus, 1t will
be recognized that whenever one or another
of the keys 2 or 20 ig depressed to set up a
“condition” on the selecting-mechanism, and
the actuating means just described-—and
which includes the aforementioned actuat-
ing cams 57—is then operated to rotate in
the direction indicated by the arrow (Fig.
), the roller 80 will, when engaged by the
camr 37, 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-
rection and, by its action on other parts
(soon to be descrived) be instrumental in
effecting a comphitation] such movement of
the selector causing a rotation of said drive-
gear 55 through a number of unit-places.or
spaces equal to the charvacter-numeral on
the key depressed.” The “condition” or “se-
lection” of the amonn: to be computed and
recorded s first effected by the depression
of a key. Then the actuating mechanism
co-acty with said sclecting-mechanism, as a
second aad distinet ope ation, 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-
ing amounts which contain ciphers, such as
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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 nomne 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.
Thus, the slide-members of those orders or
places representing tlie ciphers in the num-
ber being computed. as well as those orders
or places representing the capacity of the
machine in eéxcess of the amount Deing com-
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 Intter will have had
no movement. It will now be seen that no
“selection” will have been effected on and,

- thus, no votative movement given to, the

30
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drive-gear 35 on these orders or places cor-
responding to the éipher-pesitions in the
computed munber, nor those orders of places
corresponding to the capacity of the ma-
chine n.excess of the amount being com-
puted, that is, the orders or places to the

left of the last figure in the number being

computed.

(Computing mechunism—Taving now de-
scribed the several miechanisms brought into
operation to set up a “condition” or “se-

Jdection,” I now shall proceed to describe the

nechanisms  and  instrumentalities  which
are thrown into codperative relation to be
affected thereby when the aforementioned
actuating-mechanism is operated by the
movement of the motor-handle 58

Suspended from u shaft 81 is a-shiftable

pmion-carrying plate 82 having two de-
pending arms on one of which is mounted

(on a stub-shaft 83) an adding-pinion &4.
On the other arm-of said shiftable plate
ave mounted  {respectively, on stub-shafts
83 and 86) two subtracting-pinions 87 and
88, there being companion subtracting-pin-
ions in order to effect a reversal of move-
ment on the second of the two. Normally
(and as shown in Kig. 7) the pinion 84 and
the companions 87 snd 88 arve not in mesh
with the drive-gear 55,  Ag will presently
be set forth, means are provided (under
the control of the operator) for shifting the
pinion-carrying plate.82 whereby either the
pinion’ 84 or the lower of the companion
piuions 87 and 88 are meshed with drive-
gear B, '

Meshing with the pinions 84 and 88 and.
“loose on the shatt 81 1s a main gear 89, with

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

Tt will now he.clear. that the shifting of -

the plate 82 toward the right (in Fig. 7)

~will mesh the adding-pinion 84 with the

o]
*

selecting or drive-gear 55, whereby it will,
when rotated in a direction opposite to thas

which occurred when it was actuated in

making a selection, effcet a rotative move-
ment of said pinion and through it, rotate
the main gear 89 of the sight-wheel a1,
the extent of the rotation corresponding to
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 $he pinion 87 with tha
drive-gear 55 and, receiving motion there-
from. will transmit the same te ifs com-
panion pinion 83 whick, in turn, will set in
motion the main gear 89 (in a divection op-
posite to that in iwhich it had previously
rotated when acting under the contro! of
the pinion 84) and this will rotate the num-
ber-wheel 91, Tt will therefore be seen tha
the direction in which the main gear 89 will
turn is determined by the shifting of the
plate'82 in one direction $o mesh the adding-
pinion 84 with the selecting-gear 55, and in
the other direction to cause the subtracting
pinion 8T to mesh with the selecting-gear.
A selection “having been made, as alveady
described, the actuating mechanism (which
includes the cam 57) when operated, wili
return the selecting-mechanism to its nor-
mal position, thus destroying any selection
which niay have been made. I the mecha-
nism’ lias been set for adding, the shifting-
plate 82 will cause the adding-pinion 84
to mesh with the selecting-gear 55 just be-
fore the selecting-mechanmism staris to re-
turn o ifs normal position. It will be see

that as the selecting-gear 55 is being: ve-

turned to its normal position, and as -the
- b o

adding-pmien 84 is in mesh with this select-

mg-gear, it will be caused to turn {as will
alse the muin gear 89, and the number-wheel
91 i mesh therewith), the amount equal
to the selection made.  Should the mecha~
nisut be set for subtracting, the shifting-
plate 82 (moved in the opposite direction)
will eause the subtracting pinion 87 to mesh
with the selecting-gear 55, and this will
rotate pinion 88 and turn the main - gear
S and nuniber-wheel in the reverse direction
to that for adding when the selectionmade
on the selecting-geay is being destroyed and
the selecting-mechanism is returned to its
normal posttion.  Juss after the gelecting-
mechanism has been returned to its normal
position, the shiftable plate 82 . will “be
catsed to assime u neuiral position, wherein
neither the adding pinion nor the subtract-
ing pinion will be in mesh with the selecting
gear, thus leaving the sclecting-gear free
to turn when dnother selection is

free to turn when actuated by the tens-car-
rying mechanism to be described Tater on.

~ From the foregoing, it will be understood
that, in the ¢ycle of operation incident o

madsa 1
“thereon, and alse leaving the main ‘gear-
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effecting a computation, a selection having
been made and when the operator first
moves the handle 38, 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 actnating-mech-
anism will simultancously destroy the se-
loctions and, by the operation of the main
gebe and number-wheel. produce a computa-
tion on the latter: These results follow
from the fact that the cau-disk 57 will abut
agaiust the roller 80 to force the sune back
{o its normml position and thereby restore
the selecting - mechanism — including - the
dide-member 23-—to normal position.  In-
cidentallv, this destroys the selection, ay
aforementioned.
depressed keys will have been nifocked from
its Inwermost position and caused to resume
its normal position by the action of the
spring 6, the pawl 21 will enter the notch in
thie shide-member and hold the same in a
locked position until it is again released by
the depression of another key. The return
movement of the shide-membey 23 will have
actuated the arin 35 and caused the pawl
57 to move the locking-plate 9 so that the
keys may be released to permit their veturn.
The spring 36 will, of course, when a selec-
tion is being made, cause the pawl 37 to be
removed  from the locking-plate 9, thus
feaving it free to enter the locking notel in
the Jeey-stem to hold the key in its depr rssed
position. The interlocking of the stem with
the slide-member, when the hooked projec-
tion thereon cngages the projection 31 on
the key-stem, will prevent the key from
rising in the event that a key should be
depressed far enough to release the shide-
member from its holding pawl 21 but not
suflicientiy fur to permit the locking-plate
to enter the holding-noteh until said member
is returned to normal position.

Leepeat mechuism —To repeat the amount
selected, the operitor has only to press and
hold down a repeat-key 93 and pull the
handle 58 the number of times the amount
is to be repeated, Pressing down the re-

‘peat-ley will depress the arms 38 and lower

the pawls 37 away from the locking-plates
9, so that when the selections, on the differ-
ent order or place-rows of keys, are heing
destroyed, the depressed keys 2 will not be
velensod and the same selections will again
be mide, Thus an amount may he repented
as iy thnes as desired. When the opera-
tor
will be paised and will then abut against
the locking-plates 9 (o release the depresse:d
keys when the handle is pulied fov the last
repeat-operation. - 1t may be the case that
no key in some of the place or order-rows
of kevs is depressed when the repeat-key is
depresseds 1f so, the shide-har 23 in those
rows will hiave no movement, but the pawls

Moreover, as any of the

releases the repeat-key, the pawls 1

1,224,873

57 in those rows will be lowered and atlow
the Tocking-plites to assume a position in
ihe clearance notches 8 in the key-stems of
that row. which movement of the locking-
plate will position it over the pawl 37.
Therefore, the pawl 37 is under spring ten-
sion when heing raised to allow it to swing
on its fulerumn.  When the repeat-key s
released by the operator, the pawl 37 will
rise and again be positioned in front of the
Jocking-plate Iy its spring 37% when a key
in those rows i depressed.  There is one of

these arms 35 and pawls 87 Tor every orvder

or place-row of keys. The Iocking-plate
willl of conrse, be out of cnvagenent with
the kevs 2 at all times, except when a selec-
tion 15 heing mude. and also during and
alter a repeat-operation on the rews in
which no selection had heen made before
the repeat-key was depressed. Thus, when
the kevs are depressed, they e relieved of
the shrain necessary to move the locking-
plate, except in the above-mentioned eases,
IWhen the pawl 37 i nositioned under the

locking-plate. {as in the abeve ease) and

n key is depressed, the eam 7 between the

iwo notehes in the key-ston will foree the
locking-plate out of the clearance noteh and,
when the locking-noteh arrives in the same

plane as the Jocking-plate, this plate will,

enter the locking-noteh and hold the key in
the depressed position.  The arm 35 will
move back when the slide-member 23 shifts
o make n selection, thus allowing the pawl
37 again to rise and be positioned so as to
abut aeainst the locking-plate to effect a
rolonse of the depressed key when the se-
leeting-mechanisin: 18 returned to normal
position.  The spring 40 is strong enough
to raise all the arms 35 when all the pawls
97 are under the locking-plates 16, and. thus,
acting to depress all the pawls 37 when the
vepeat-key is released, after being depressed
when no selection has heen made on the key-
hoard or, say, after one cent has been added
or siabtracted. ;

Carrying mechanism-—As is well krown
in the art, every thme (he character-bearing
or sight-wheel 91 moves from nine to zero,
in adding, or from zero to nine, when sub-
tracting, certain mechanismn must be brought
into play to canse one unit to he added or
sublracied Trom the sight-wheel of the next
higher denomination.

As shown in Figs. 7 and Uk this carry:
ing takes place mmediately after the se-
leeting-mechanism s been returned to its
normal position, or after the bulk of the
computation has been made and the main
gear becomes idle. Fast on the side of the
main gear 89 is a carrvy-disk 94 (shown in
Fig. 7 partly in dotsed lines) which has on
its peripbery four projections 93 equally
spaced apart. The distance from 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-mgves through

ten unit-spaceés, one of these projections will

pass. a-predetermined point. Arranged to
lic 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 wil] be
lowered sufficiently to release a carry-arm
99 which is Joosely mounted on shaft 100
and is provided with and controlied by a
spring 101.  Attached to the upper end of
the carrying-arm 99 is a pawl-carying plate
102 which has movement back and forth
with the carrying-arm 99. Fulerumed 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 89 of the next higher
denomination) one unit-space whenever the
carrying-arm 99 is forced forward or re-
twined to its normal poesition by a lever 105
fulerumed on the shatt 100, when the mech-
anism is set for subtracting. Fulerumed 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 machine is set for adding, and the arm
99 is forced forward in the same manner as
for subtracting. Fastened on the shaft 56 is
a second set of cam-disks 57¢ arvanged to ac-
tuate the lever 105 (every time the actuat-
ing-mechanism.” already deseribed, is actu-
acted), Immediately after the selecting-
mechanism has been veturned to its normal
position and as soon as either the adding-
pinion 84, or the subtracting-pinion 87, has
been unmeshed from the selecting-geav 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
101 has moved the arm
ing parts to a position
107 on the carrylug-arm
the lever 105,
forced forward by the cam-disk 574, it will
abut against the projection 107 on the carry-
arm 99 and cause said arm and its con-
necting parts to assume tlieir 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

99 and its connect-
where a projection
99 will abut against

‘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 108, or the pawl 106, wiil
abut against the tooth over which it skipped
and will turn the ratchet 104 one unit-space.

Connected to the upper end of the lever

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

spring -

Thus, when said lever is.

forward end is shaped to fit in the space be-
tween two teeth of the ratchet 104 to pre-
vent overthrow thereof. g

The lever 105, as shown in Fig. 7, is held
forward by the cam 57* until the adding-
pinion 84 or subtracting-pinicns 87 and 88
become meshed with the selecting-gear 53,
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 warry-operation completed,

70
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at which time the cam 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-
tectly to aline the figure-rolls 91 and the
main gears 89, ete. © The cams 57 are ar-
anged 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
the lower:end of the arm 105, to follow the
periphery of the cam 57 when the actuai-
mg-mechanism is being operated. It will
be noticed that the arm 105 will have a baclk-
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
springs (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
atchet 104, The bavs 111 and 112 are sup-
ported at their ends by two vertically oscil-
Inting arms 118 and 113* which are caused to
shift (by 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 conneeting parts in
proper alinement 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 vatéhet until the adding or
subtracting-pinions are meshed with the se-
lecting-gear 55, and is unmeshed therefrom
during the

Ing-pinions are in mesh with the selecting-

time that the adding or subtracg~
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gear, and remeshed with the ratchet when
the arm 105 is being moved by the cam 57,
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 m
successive order, as the mechanism must pass
the tenth unit-place to actnate the carrying-
mechanism to carry that unit forward; and
the operation of carrying this unit forward
to the next device of higher denomination
may catse the carrying-mnechanism of that
order to be actuated, etc., as in adding 1 to
99,999.99. Tn this instance, the fivst 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 Tor this rea-
son that the cams 57¢ are arranged on the
shaft 56 inaspiral order. This arrangement
relieves the actuating-mechanism of any sud-
den jar’ or strain and cause§ the actuating-
mechanism to have a smooth and easy action.

Moreover, any selections or “conditions”
existing on the different selectors will e
successively destroyed by the cams 57 which,
being also arranged in a spiral ovder on shaft

56, act on the selecting-mechanisis just in-

advance of the carryving-operation.
Reference has heretofore been made to the
fact that mechanitm is provided for shift-
ing the pinion-carrying plate. Thiswilknow
be described : ,
Mechanism for shifting adding and sub-
tracting pinions—As previously mentioned,
the direction in which the pinion-carrying
plate 82 is shifted to effect a meshing with
the selecting-gear 53 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 ov the
extremities of the pendant portions of the
shiftable-plate 82 are rollers 114 and 115.
Tast on the shafts 72 and 78 are cam-ele-
ments 116 and 117, respectively. = These
cam-members are disposed in alinement with
the rollers 114 and 115 on the shiftable-plate
82 and are adapted to engage the same, ve-
spectively; whenever the handle 58 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 B2,
to the left to mesh the subtracting-pinion 87
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
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direction at the proper time for adding,
when said shafts 72 and 78 are shifted end-
wise (by mechanism presently to be de-
scribed) to position the companion-cams 118
and 119 in alinement with the rollers 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 cvent
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 87 with the sclecting-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 alinement with
the rollers 114 and 115, such positioning of
the cams being produced by the endwise
shifting of the shafts 72 and 78. Synchro-
nously with the shifting of the cams 116 and
117 out of Contacting position with the
rollers of the shifting-plate, the companion-
cams 118 and 119 will have been shifted
into alinement and contacting position with
said vollers,, whereby the pinion-carrying
plate 82 will be shifted to mesh and unmesh
the adding-pinion 84 with the selecting-gear
55 at the proper time. Tt will be clear that
the endwise shifting of th¢ shafts 72 and 78
will determine which set of cams 116-—117,
and 118—119, will be in operative alinement
with the vollers on the “pinion-carrying
plate, and the position of “which plate de-
termines the character of the computation
to be effected.

The mechanism for shifting the shafts 12
and 78 may be seen in Figs. 5 and 9, and
from which it will be_perceived how the ma-
¢hine is changed from adding to subtract-
ing: To begin with, it is to be understood
that the shafts are shiftable in opposite di-
rections; that is to say, when the shaft 72 is
shifted toward the right, the shaft T8 is
ghifted in the opposite direction. This ar-
angement permits the utilization of a walk-
ing-beam connection between the two: The

plate-shifting cams 116—117, and 118119,

are arranged, preferably, toward the right-
hand ends of these shiftable shafts 72 and

78, as shown in Tig. 9, and will be so dis-

posed thereon, relatively, as to alternately
aline with the rollers on the shiftable-plate,
according to the divection in which their re-
spective shafts are shifted.. The shifting-
shaft 72 is provided with a grooved collar
120, in the groove of which vollers 121, on
the bifurcated end of a lever 122, travel.
This lever is fulermmed 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-
eated and provided with rollers 124 adapted
+o travel in the groove of a grooved collar
195 fast on the shaft 78. The lever 192, 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 197 of an

* getnating cam-collar 128 fast on a shaft 129
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directly over the roller 126 mounted on the
walking-beam lever 122. The shaft 129 is
suitably journaled in the frame of the ma-
chine,and has mounted on it, near its left-
hand end, a pinion 130. Tt follows that the
rotation of this pinion 130 will rotate the
chaft 199 and this will turn the actuating-
cam 128.. The cam-groove in this collar
198 is so formed that the traveling therein
of the roller 126 on the lever 192 will cause
the latber 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 ave turned
in the opposite direction, the shifting of the
chafts 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 181 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 fuleramed at its lower end on
a stud extending inwardly from the inside
Tace of thé left side of the casing. The
lever, near-its upper end, is provided with a
peinter 132 (Fig. 2) which will conven-
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

W £y indicate total position. In other
words, when the lever is set at the vear 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-

- way of the slot, said mechanism will be set

60

" be spt for effecting a

for subtracting; and, when the lever is at
the front end of the slot, the mechanism will
total operation. 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,” “8” and “T,” :aforementioned. In

4he depressions formed by these crimps, a
< stud 135 is adapted to be seated, whereby

. the operator
65

will be assisted in properly po-
sitioning the getting-lever, and whereby,

portion (not

b

dlso, said setting-lever will' be vieldingly
vetained in position when set.

As a means for arvesting the setting-
lever ab the subtracting-position, it is pro-
vided with a stop 136 suitably pivoted on
the lever 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 rack-bar 137 slotted at one end
to veceive a stud 138 that serves to slidably
support the same. This rack-bar is ar-
ranged in alinement with the pinion 130 on
the shaft 129, and “whereby it is actuated.
Tn other words, when the setting-lever is
shifted, the rack-bar 187 will be actuated
longitudinally to effect a rotation of the
pinion 130. This in twn will, as alveady
explained, effect a rotary movement of the

_chatt 129 whereby the cam-collar 128 is ac-

tuated to rock the lever 122 on its fulerum
and, in this manner, effect o shifting of the
chatts 72 and 78 for the purpose of alining
one ot the other of the sets of cams 116117,
and 118—119 with the shiftable plate 82.
When the setting-lever is moved from the
subtracting position—that is, when the
pointer 132 moves from the Tetter “S” to the
letter “T7 (Fig. 2)—the voller 126 on the
lever 192 will travel in the gubtracting-
shown) 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 78 will oc-
cur. These shafts will be shifted only when
cnid voller travels in the angulated portion
of the groove 127 in the collar 128, and this
will be only when the setting-lever is mov-
ing from adding posifion to subtracting po-
sition, or from subtracting position back to
adding position. As the setting-lever can-
not mrrive  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-

Tlever 131, will remain at subtracting-posi-
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tion when the said Iever 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”,

“8” and “T " alveady veferred to: This in-
dicating device includes the following parts:

An index-member 139 is pivoted on a shaft |

140 near the loft side of the machine and has
provided on its exposed face 41 the words
“Adding,” “Qubtracting” and “Total”. Sue-
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, 1t is con-
nected to the rack-bar 187. Tmprinted on
the casing, just above the numeral 142, ave
the words “Set for”. In consequence, ac-
cording to the relative position of the index-
member 189; the machine will read thus:

“Set for
adding”,

- “Set for
subtracting”,

or

“Set for
total”.

Carry-pawl shifting-mechanism—As the
carry-pawl shifting mechanism is under the
control of the setting-lever 131, 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 simultancously with any
movement of the setting-lever 1381 wlhen
changing the character of computation, and
this 1s accomplished in the following way:
The index-member 139, aforementioned, is
preferably in the form of a segment and 1is
provided with teeth 144 on its periphery
adapted to mesh with a corresponding see-

-mental member 145 carried by the main
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gear-shaft 81. Keyed on this shaft 81 are
two cams 146 (IMigs. 6 and 12) which will
be rotated by said shaft S1 whenever the
setting-lever is actuated, the rack-plate 137
and segment-members 139 and 145 operat-
ing to set said shaft in motion. Adapted
to ride upon each cam 146, at opposite sides
of the shaft 81, are the two vertical oscil-
Inting arms 118 and 1137, previously re-
ferred to, each of which is fulerumed on a
stud 147 mounted in support-pieces 148 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 118 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
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 porticn. ~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-lever has
been set. The arms 118—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 108 will be in engagement with the
ratchet 104 and the hooked ends of the arms
113 and 118 will ride on the respective por-
tions of the cam 146. 'The shifting of the
pawls 103 and 106, will occur during the
first part of the movement of the setting-
Iever 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
78 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 veshifted to
add; wherefore, the setting-lever can he
nearly veturned to adding-position before
the mechanism itself is shifted for adding.

dutomatic totaling-mechanisin—When the
setting-lever is moved, ag already explained,
to the total-position, means will be auto.
matically brought into operation to make «
selection on the selecting-gear of correspond-
Ing amount showing on the figure-rolls or
wheels 91;
subtracting when a total is being taken, the
amount appearing on said figure-wheels will
be subtracted therefrom when the pull-lever
58 1s 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 tales place on the se-
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” tlhe machine, and
re-set it for adding, is to shift the setting-
lever to the total-position and operate the
pull-lever 58. However, as a selection takes
place before the actuating-mechanism is op-
erated, certain other mechanismm must be
actuated, and this will now be desceribed :

Mounted on the shaft 54 and attached to ;

the side of each selecting-gear 55, is a stop-
plate 149 provided on one edge withi nine
step-formations or stops 150, as shown in
full lines in Tigs. 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.”  Ax-
ranged to cooperate with the 'stop-plate is
& two-arm stop-carrying lever 1592 loosely
mounted on a shaft 158 to which is attached

and, as the machine is set for
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a coil-spring (not shown) which, when re-
leased, causes said stoprearrying lever to ro-
tate on the shaft. The lever 152 carries, on
its lower arm, a pivoted spring-controiled
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, 1s adapted to engage a
star-wheel 156, fast on the side of the main
gear 89, to be positicned 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 152
will have is dependent upon what numeral
is showing in the sight-opening 91*: Thus,

re

Af the “0” ig showing, the lever 152 wiil

move one space before it comes intc contact
with the star-wheel 156. Tf “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 152 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 thig
position, the stop 154 carried by the lower
end of the arm 152 will'be positioned in the
arcuate slot 151 in the stop-plate 149, 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 subiracting.
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 fhe keys in the keyboard is
in the depressed position. Should the lever
152 move two spaces, or the amount which
it would move 1f the numeral “1” is show-
ing through the sight-opening, the stop 154
would be eaused to assume 2 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 sclection
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 lever 152 on the

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-
gears 55 o turn and make a selection 6f an
amount equal to the amount showing on the
figure-rolls. ‘
" When the setiing-lever
the total-position, 16 automatically uniocks
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-pawl 21, by the setting-levei in the fol-
lowing manner: Positioned between each
pair of bars forming $he slide-member, and

tast on a shaft 157, istan arm 158 (Fig. 7)

which, when caused to%ise (by the rotation
of shatt 157) will abut agrinst the locking
pawl 21 and disengage 1t from the slide-
member 23, thus leaving the latter free to
move when the setting-lever is operated and
& selection is being made. The shaft 157
extends across the machine directly under
the pawls 21 and carries an arm 158 For each
locking-pawl 21. :

The shatt 153 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 133
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

SMTAr o

figure-rolls 91, and turning the shaft 157 to
cause the locking-pawls 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 sub racting, the
machine will be “cleared” of the amount
standing thereon when the actuating-mecha-
nism is operated, which-operation will ve-
cord the total and resc the machine for
adding. Thé unper shaft 153 has fastened
to its Ioft end an arm 181 which connects
with a three-arm member 162, which is’ fas-
tened to the left end of shaft 157, One of
the arms of the member 162 carries a roller
163 which rests on a ledge 164 of an arm-
sustaining element 165 connected $o the saé-
ting-lever. - . '

When the setting-lever 131 is moved from
the central or subtracting-position to the
total-position, the roller 168 will drop from
the ledge 164, upon the start of this move-
ment, and this will permit the total-levers
152 to be free to move and position the stops
154 in front of the stop-plates 149, When
the setting-lever has besn moved nearly to
the total-position, a pin 166 on the setting-
Tever will ‘abut against the end of a slot
167 in a link 168 and move it a slight dis-
tance, which in turn will rock an arm 169

'

thereby cause this shaft to rotate, As the

31 is shifted to-

fastened to the end of the shaft 157, and
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arms 158 are fast on the shaft 157, they will
be raised and will then abut against and 1if6
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 181 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 cause the selecting-gears 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 center.
‘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-
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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 reéngage 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 ou
the separate piece 165 and this Tatter is ful-
crumed on a stud 171 and is positively moved
with the lever in one dirvection by a pin 172
on the setting-lever 181 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 heing 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
beeause the 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, abutling against a roller 175 om
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-

“parts
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levers 152 have been returncd 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. When cam-arm 174 on shaft 72-

operates upon the roller 175 on the end of
the arm of the three-arm member 162, 1t
causes the shaft 153 to be turned in the op-

- posite direction to canse the arms 159 to re-

turn said levers 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 veturn
to its normal position, the roller 163 will
again ride on the ledge 164, thus holding all
of the total-mechanismi out of opera-
tive relation. The stop 154 is held against
the side of the lever 152 by a spring 1547,
which will prevent any jamming that might
otherwise occur between the stop plate 149
and the stop 15+ when the total-lever 1h2 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-
od on the shaft 137 and connects with the
total-levers 132, as already described. .\
pin 157 on shaft 157 and abutting against
the frame of the machine, will prevent the
spring 170 from moving the arm 16 and its
connecting parts too far.

~Automatio retwrn of setting-lever after

taking a total—When a total is to be talen,-

the various mechanisms in the machine will
be in position for subtracting: Thus, the
amount of the total will be subtracted, and
the settingZlever 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
consequience, 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 te
saving the operator oceasion to turn or re-
st the setting-lever to adding-position,
after a total has bean taleen, means are pro-
vided for automatically effecting such re-
turn. These automatic means comprise the
following clements. The shaft 56 is pro-
vided with a cam 176 which is adapted to
engage a rvoller 177 near the upper end of
an arm 178 pivoted on a shaft 179 at its
lower end, and pivotally connected at its
upper end to a fong arm 180 that is sup-
ported at its opposite end on a stud 181
inserted in an elongated slot 182, and which
construction perinits said long arm 180 te
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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 rack-tecth
183. -Arranged in juxtaposition thereto and

* fastened on the side of the setting-lever 131
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i a key a—which T shall hercin vefer to-

is a tootled segment 18+ Normally, the
arm 180 is held ont of engagement with said
seghient 184 by a retractile spring 185 when
the setting-lever ig: standing either at the
adding or at the subtracting-positions, but
would be caused to be positioned in engage-
ment with said toothed segment whenever
the setting-lever is moved to the total-posi-
tion, because it will abut against a stud 186
on the upper end of a lever 187 pivoted at
188, and provided at its lower end with a

voller 189 adapted to bear against the upper

edge of said long arm- 180 and depress the
sanie, against the action of the spring, 183,
Lo engage the teeth 183 with the toothed sep-
ment 184, Tt will, therefore, be understood
that when the pull-handle 58 is operated,
the cam 176 will, at the proper moment,
move the arm 178 (against the action of a
retractile spring 190) backwardly to impart
a reciprocatory movement to the rack-arm
180, If said rack-arm is then in engage-
ment with the toothed segment 184, 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 racle-bar 187 will
engage the stud 186 on-the lever 187 and
rock said lever 187 on its fulermwn, which
action will permit the spring 185 to perform
its designed function of raising the long arm
180 Dback to normal position, and this will
diseiigage said long arm from the toothed
segnient 184, The spring 190 will operate,
at the same time, to cause the arm 178 to
follow the lines of the cam 176 and restore
said arm 178 to normal position. Tt will
be obvions that, through the arm 178 and its
connecting parts, as the long arm 180 will
be reciprocated each time that the pull-
handle 58 is operated, it will operate to ve-
turn the setting-lever to setiing-position
only when a total is being taken.

Sub-total mechanism—At times, it may
be desivable to produce o sub-total; that is,
a-lotal struck from a total of additive and
subtractive computations: This 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-

trolled bell-crank-lever 5, fulérnmed on a
stud ¢ and. which, in turn, is pivotally con-

ke

neeted to a transversely-siidable square bar
d provided with a plurality of imcuts or
notches ¢ that normally occupy a position
in alinement with projections 82* on the
pinion-carrying plates 82. The pendant
portion of edch of said plates, at the oppo-
site side of the drive-gear 53, 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 87 are te be meshed with
the drive-gears 55. This movement is per-
mitted by reason of the fact that the pro-
jections 82* enter the notches ¢ in the bar d.
If, however, said bar has been shifted
laterally Dy the operator depressing the
key «, said notches will Le shifted out of
alimement with the projections 8§22, where-
upon the bar & forms an abutment for said
projections 82* and prevents shifting move-
ment of said pinion-carryving plates. These
means permit the piniton-carrving plates to
be maintained in a neutral position while
the actuating-mechanism. already deseribed,
18 operated, with the result that, during

the retnrn of the selecting-mechanisms fo.

normal position, the driving gears 53 “are
not meshed with bither the adding ov
subtracting-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 mav . theretofore have been
produced thereon.  TWhen the key «
is released, the bar & will be returned to
normal position DLy the spring-controlled
bell-cranl-lever and. thus,.it will reposition
the notches ¢ in alinement with the pro-
jections 824 Mo permit the plate 82 to be
held in the neutral position when the actu-
ating-mechanism is operated, the plates 115
will yield when actuated by the cams 117.
Therefore, thix mechanism being utilized in
connection with the total-mechanism, which
as heretofore explained, makes a selection
on the sclecting mechanism of the amount
showing on the fgure wheels, a record of
the total may he recorded and the total ve-
tained.  When this. mechanism is used in
connection with the subtracting-instrumen-
talities of the machine and-its keys for the
purpose of making any selection, an item
or an amount may be recovrded without o
computation being produced.

The structure thus far described congti-

tutes a machine, complete in itself, for pro-
dueing additive and subtractive computa-
fioms: and way be used for - this. purpose.

Fowever, for listing checks and perform-.

ing similar work, it is desirable to provide
recording ‘mechanism with- other nécessary

constructions, and it 1s now in ovdér to de- »

seribe the same:
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Recording-mechanism.—As will be clear
from an inspection of Figs. 9 and 10, the
several transverse shafts 44 which operate
under the control of the selecting-mecha-
nism, as already described, are elonmted in
order to permit a connection therewith of
certain elements of the printing-mechanism
now being described. As a particular se-
lecting-mechanism connects with one of the
shafts 44, so will a corresponding printing-
mechanism connect therewith, 1t being
understood that there are as many printing-
units as there are selecting-units, and each

- printing-unit bears a definite relation fto,
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and operates in a definite manner with re-
speet to, its corresponding selecting-mecha-
nism. A description of one set of these nnits
will, therefore, suffice when it is remembered
that each of these units is the same as an-
other, and that each is independently oper-
able.

Referring, now, particularly to Figs. 4,
9 and 10, 1t will be scen that there ig fast
on the shaft 4 an upstanding arm 192 to
which is pivoted an actuating-arm 193 cor-
responding, in some respects, to the selector-
actuating arm 48, and adapted. when the
shaft 4+ is mtatul to be operated synuuo-
nously therewith. The actuating-arm 193
s pivotally connected at its opposite end
to a bell-crank-lever 194 fulerumed on a
shalt 195 journaled in upstanding support-
ing-plates 196 secured to the base-plate 1°
of the machine-casing. Pivotally connected
to the upper member of said bell-crank-lever
is a link 197, and to this link is operatively
connected a printing-segment 198 bearing
printing characters 199 on its outer curved
edge. Tt may be here stated that the shaft
1t nearest the front of the machine will be
operated hy the first ovder or place-row of
kevs 2—-that is. the one nearest the right
edge of the machine, in Figs. 1 and 21 also,
that it will eperate in conjunction with the
selecting-mechanism-unit  farthest to  the
right of the machine; and, also, that it will
operate that printing-unit, just deseribed,

which is the farthest to the right. The
second shaft 44 will be operated by the

second order or place-row of keys and con-
nect with the second printing-sector and,
also, with the second selecting-mec hanisni-
nnit. Hw soveral other shafts will be op-
erated by their vespective order or place-row
of kevs and connect with their respeetive
celecting-mechanism-units and with their re-
spective printing-nnits. Tt .will,. therefore,

he perceived that when the key n the first

At

5

S

order or place of the keyvboard is depressed,
the first slide-bar 23 will be permitted to
move, and this will result in a selection on
the first selecting gear 55, Morcover; the
first printing-sector heing connected to the
first shuft will be caused o make a similar
sselection 7m(l will present the proper tvpu

Jnanner

1,224,873

in front of the printing-point. This action
will occur throughout the different orders
or place-positions, according to which of
the order or place-keys is depressed. Refer-
ring, now, to Ifig, 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 arm 193 which connects the first shaft
with the first bell-crank-lever; but the move-
ment of each and all of thesc arms and the
parts connecting therewith 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 1982) on and supported at the
upper end of an arm 200 fulcrumed on a
shaft 201 which, by mechanism presently to
be described, will, at the proper time, pro-
duee an accelerated movement upon the arm
200 and, thus, cause the printing-sectors to
be thrust rearward to print.  Such acceler-
ating mechanism includes the following:

The lower end 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 i contact with sald wheel
by a spring 204, In the periphery of the
wheel 203 is formed a noteh 210 into which
the roller 202 will move and permit the arm
200, under the action of its spring 204, to
be rocked with an impulse suflicient to earry
the printing-sector rearwardly with ('onsul-
(‘mble rapidity.

It will now be understood that whenever
a particular shaft 44 1s moved under the ac-
tion of the spring 51 which cortrols the
movement of the selecting-mechanismi-unit
in one-direction to cause a selection on the
selecting-gear 55, the printing-sector will si-
nulltuwomly he cmsvd to make a seleetion,
80 to speal, cor: (:spondm;: o the selection
made on the gear 535, TFor instance, if the
printing-key bmumfr the numeral “17 s de-
pmssed the se u'tma gear Hh will, in the
already deseribed, be actuated by the
selector 49, so that, when the computing-
mechanism is brought into operative rela-
tion with said seleeting-gear 55, the number-
wheel 91 will be rotated to exhibit the nu-
meral €17 through the sight-opening 917
Tt, however, 1t had been the number 67 key
which had been depressed, the selecting-gear
55 will have been correspondingly actuated
so that the number-wheel 91 would exhibit
the numeral “67. T the first instance, where
the number- €17 key was depressed, the ve-
spective printing-scctor 198 will have been

positioned to print the number “1” on the
work-sheet, 1t being understood that the

printing-characters 199 on the printing-sec-
tors 198 are so arranged that the uppermost

70

75

80

85

90

95

100

105

110

115

120

130




5

15

20

o
[\

30

40

@
(%23

50

1,224,873

character will be the cipher, the next lower
character will bear the nwmeral “1”, and so
on. If, in the second instance, wheve the
number “6” key had been depressed, the
printing-sector 198 will have been elevated
to present the printing-character “6” on said
selector in alinement with the printing-point.

After the arm 200 has moved rearwardly,

at the moment that the roller 202 thereon is -

geated in the notch 210 in the wheel 203, any
rebonnid thereof will be taken up by the
cam-Tace ,210* of said notch, and, then, the
roller viding upon the periphery of the
wheel 203 will vestore the arm 200 and the
printing-segment to normal position. The
return to normal position of the printing-
sectors will be simultaneous with the re-
turn of the selecting-mechanism to its nor-
mal position at the time that the computa-
tion 13 made. .
Printing - sector alining - mechanism.—To
‘aline the several sectors 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. Ti
ing-member is provided swith an open-ended
slot 214 and embraces a shaft 215 so that, as
the arm 200 moves rearwardly, the member
911 is eaused to rock on its pivot and enter
one or the other of the teeth 212. Nor-
mally, the engaging-miember 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-sector
198 and the arm 200 and prevent any vela-
tive movement of the sector, so that proper
positioning of the printing-chavacter on the
sector 15 insured.  Hach of the printing-sec-
‘tors is thus positively controlled go that peb-
fect alinement of the printing line, whicl is
essential in high-class work, 15 produced.
Jeans for preventing printing of zeros 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 s accomplished in the
following muanner: The end of the Tower arm
of the bell-crank-Tever 194 is provided with
a projection 216 which will abut against an

~arm 217 whenever said arm is In its normal

55
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60

position, (as shown in Figs. 4 and 10) and
will prevent the arm 200 from jumping for-
ward under the action of the spring 209
when the noteh 210 in the wheel 203 passes
the roller 202 on-the arm 200, Should the
arm 217 e in its raised position, however,
the arm 200 will be allowed to jump forward
toprint.  The extension 216, (when the bell-
erank-lever 194 is operated. to make a selec-
-tien on the printing-sector) will act on the
arm 217 to depress the same-dnd this will
rock

- the other end to be raised ont of the path of

&5

a projection 218 on the arm 200, leaving it

ne engag-—

e arm on its fulerum 217% and cause

b oy
free to act. Each 'bell-m_'fmk—lever 194 is
provided with one of these arms 217. Kach

arm has a projection 219 arranged t¢ under-
lie the next arm to the right. Thus, shoald
the farthermost bell-crank to the left be ac-
tuated, as in printing “10,000,000.00%, each
of the arms 217 will be caunsed to rise on ac-
count of the projection which underlies it,
and will move the next arn 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 amonnt 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 21€ on the bell-crank-levers. Thus, the
arms 217 which corrvespond to the order or
place-positions of the numbers in the amount
being computed, to the right of the highest

-number thereof (whether a cipher or a num-

ber) will be coupled together. and act as one
piece and allow the arms 200, which corve-
spond to the ciphers in the number, to jump
forward, as would be the case in printing
#1,000.00"; while a1l 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
against the arms 217 and be prevented from
jumping forward, thereby preventing the
printing of the ciphers to the left of the
amount being computed, and causing only
“1,000.007 to bLe recorded instead of
H00,001,000.007.  The cipher-type on the
printing-sector is normally in printing-posi-
tior! when the printing-sector is in its nornl
position. S

In conjunction with the printing-mecha-
nisny, just described, there is emploved a
novel form of - -

ibbon-mechanism—To the end that the
ameunts added may be recorded in one color,
while those which are subtracted may be rve-
coracid in a different color, T prefer to ntilize
a bichrome ribbon: This vibbon is preferably
supported on spools 221 (Fies. 2, 7, 20 and
213 which are placed at the top of the ma-
chine, near the rear thereof, and ave prefer-
ably covered by a plate which is either
hinged to the machine-casing or removably
attached thereto in order that a new ribbon
may be substituted whenever necessary.

The zibbon-spools 221 are removably
keyed to stub-shafts 222, which shafts ave
intermittently driven by means of a ratchet
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 shatft 78 carries n cam 224 which, at
the proper time, will cam or move a bell-
crank-lever 225 pivoted at 226 and heid in
contact with said cam by a'spring 227. The
movement thus effected upon the bell-crank-
lever 225 by the cam 224 will reciprocate a
cross-har 228, there being & pin-and-slot con-
nection 9229 between szid bell-crank-lever
and thie cross-bar 228:. Said cross-bar is
held i guide-ways 230 - formed in the ma-
chine-casing. Tt will be understood that the
spring 227 will, after said cross-bar 228 has
been actuated, rock the bell-crank-lever 223

“in the opposite direction and return said

cross-bar to its normal position. As the
shaft 78 is geared to the pull-lever 58, it will
be seen that the cross-bar 228 will be given
an endwise movement eacli time said pull-
lever i operated.  As seen in Tig. 2, bell-
crank-levers 231 are arranged in juxtape-
sition to'the ribbon-spools, being fulerumed
at 232 on the underside of the top portion of
the casing, and connect with the cross-har
228, which (as shown) is slotted to receive
the arms of the beil-cranks 231, The other
members of the bell-crank-levers each carvy
an elongated pawl 233, there being one for
each spool;, and adapted to alternately en-
gage the teeth of the ratehiet 228 and there-
by actuate the same each time that the crogs-
bar 228 moves in one direction, and will vide
over the teeth of the ratchet when said
cross-bar 228 is returned to normal position
by the spring 227. Conpecting with the
pawl 233 1s a spring 234, the function of

which is to maintain the pawl in proper re-

lation~to the ratchet when in engagement
therewith, but which will permit the pawl
to trip over the tecth of the ratchet when
being returned to starting position. Tt will
be understood that when the pawl on one
gide of the machine is in engagement with
its ratchet, the pawl on the opposite side is
disengnged from its ratchet, leaving the rib-
bon free to be imwound from the spool con-
nected to that ratchet. The end of each
pawl is held in confact with studs 235 pro-
jecting from ‘a slide-bar 236 which is ar-
ranged 1 paratlelism with the bar 228 and
similarly supported in the guides 230. Fach
stud is adapted to engage its respective pawl
to position one of them in engagement with
its vespective, ratchet and to disengage the
other pawl from its ratchet when the slide-
bar 23614 shifted to the vight or left, as the
case may be. The ribbon R, itself, pases
over giide-rolls 287 arranged in Justaposi-
tion to the spools, and passes through a rib-

bon-guide 238, the movement of which will

presently e described. By these meauns, the

vibhon will be held in proper position to be
mmpinged upon by the printing-sectors
whenever the same are actuated,

dutomatic ribbon venerse~~"The position

1,224,873

of the slide-bar 236 will determine the diree-
tion in which. the vibbon will be moved.
Therefore, if, when the ribbon is nearly un-
wound from one of the speols, said slide-bar
is eansed to shift; the ribbon will begin to
wind npon the empty spool. When the op-
posite spool is empty, the bar 236 will be
shifted in the opposite direction and thereby
canse the ribbon again to he wound upon
that spoel.  From thig, it will be seen that
after the ribben has been placed in the ma-
chine, it is nnnecessary to give it attention
until it is worn out, when it may conven-
tently be replaced. Suitably secured to the
ribbon, near its ends, are evelets or buttons
239 which are adapted to alternately engage
levers 240 fulerumed at 241 and connected
by a link 242, As seen in Fig. 21, the arms
240 ave provided with a slot 243 througn
which the ribbon passes, but which slot is of
lesy width thau the thickness of the Imttons
239, The lever 240 at the right-hand side
(Fig. 21) 1 connected, by a pin-and-slot
connection 2L, to one arm of a bell-crunk-
Tever 245 fulerumed at 246 on the underside
of the top casing. The other arm of said
bell-crank-lever connects with the slide-bar
236 and is adapted te shift said slide-bar
whenever one or the other of the buttons 239
engages one of the levers 240 resulting in
the vocking of the bell-crank-lever 243 upon
its fulerum. 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
ratehet, while.the pawl on the opposite side
of the machine will be thrown into engage-
ment-with its ratchet. When the other end
of the ribbon 18 reached. the lever 240 on the
vight 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
fead- 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 levers 240 are engaged by one or the

other of the buattons, a detent-spring 247 is

provided to engage serrations 248 formed in
one edge of said cross-bars 236. This detent
will, moreover, properly position thie cross-
bar 236 to insure the proper meshing and
unmeshing of the pawls with their ratchets.

Mechawism for shifting Uichvome vib-

bon—Tt has already been stated that the

ribbon is supported between the two ribbon-
pools by the ribbon-guide 238. This guide
Ayfulerimmed at its lower end in two arms
249 (Fig.-4) which, in turn, are fulerumed
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-plece 252 gecured
to the machine-frame. TWhen the parts are
in the position shown in Tig. 4, the black
portion, say, of the ribbon will occupy & po-
sition adjacent the printing point. When,
however, the machine is set for subtracting,
camms 258 fast on the shaft 78 will be ghifted,
with the shatt, under rollers 254 carried by
the arms 249 and, by the votation of said
chaft 78, will raise said arms 249 and, thus,
the ribbon-guide 238, ‘thereby positioning
the red portion, say, adjacent the printing-
point. The spring 251 18 50 tensioned that
it will permit a slight movement of the rib-
bon-guide when the printing-sectors jump
forward to print, as already explained, and
will return said guide to its normal ,posi-
tion against a stop 255, gecured to the ma-
chine-frame, when the printing-sectors are
retuimed to normal position. This stop and
the spring 251 will serve 1o 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:

Platen and its mounting.—The support
for the work-slieet, in this instance, includes
a-platen 256, which is fast on a shaft 257.
This shaft is mounted in brackets 258 that
are secuted to a slide-bar 959 shiftably sup-
ported ina guideway 260. The shaft 257 is
provided at 1ts ends with knurled knobs 261
(Wig. 17) by which the operator may turn
the platen, when desived.  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 ma¢hine 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+

adapted to be seated in hole 265 in” the

machine-casing.
Automatic line-spacing meéchanism  for
platen.—Hach time that the operating-han-

Ae 58 is actuated, it 1s desirable to rotate

the platen the distance of a line-space, and

“this is desirably etfected immediately after

the printing~0perution 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 1 zhall now describe,
the operation of the platen is entirely auto-
matic: Mounted on the shaft 59 upon whieh
the nctuating-handle 58 is secured, and dis-
posed centrally of the machine, is a cam 266
designed to-lift the forward end of a roller-
carrying lever 267 fulerumed at 268 to any

suitable part of the machine-casing and held

s

in contact with the cam 260 by a spring 269.
The opposite end of said lever is pivotally
connected to a link 270 that, in turn, 1s piv-
otally connected to 2 bell-crank-lever 271
fulerumed on a bracket 272 gecured 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 27+, also secured to the back of
the machine. It will be nnderstood that
when the operating-handle 38 is moved by
the operator, and the shaft 59 is thereby
thrown into motion, the cam 266 will,
through the lever 967, link 270, and bell-
crank-lever 271, actnate the link 273 and
swing it on its fulerum 975 on the bracket
974 As soon as the operating-lever 58 is
released by the operator and as it is ve-
turned to its normal position, the spring 269
will cauge the lever 267 to ride on the cam
066 which will return all of the above-men-
tioned mechanism  to normal position.
When the actuating-link 273 swings-on its
fulerum, as aforementioned, it will abut
against and move a vod 276, which has fast
on its ends arms 277, These arms are also
secured to a second rod 278 which is fual-
crumed on pilot-serews 979 secured in the
platen—supportixxg Lrackets 258, 1t will be
understood that when the rod 276 1s moved
by the rocking of the link 273 on its ful-
crum, it actuates the arms 977, The upper
end of the right-hand side arm 977 s pro-
vided with teeth 280 adapted to engage m
2 segment-plate 281 which. is fulernmed on
the platen-shaft 257. This plate carries a
pawl 282 so disposed as to engage and actu-
ate a ratchet 283 secured to the end of the
platen, and which actuation will oceur when-
ever the operating-haudle is moved by the
operator.  When the handle is returning to

its normal position, the pawl 282 will ride -

over the teeth. s seenin [fig. 18, there is
a spring 28+ which_has one of its ends fas-
tened to the arm 277 and has its other end
secured ' to the platen-supporting bracket.
The function of this spring is to return the
pawl 282 and the rods 276 and 278 to nor-
mal position. To prevent the platen from
turning-in a reverse direction while the pawl
is being returned to its normal position
after line-spacing the platen, a detent 285
(Fig. 19) is provided to engage a ratchet
986 secured to the end of the platen oppo-
Gite to the line-space-mechanism. '

From this description, it will’be seen that
whenever the operating-handle is nmoved by
the operator, the platen will be turned one
line-space or ratchet tooth, which turning
will insure the ifems being recorded one
under another and the proper line-space dis-
tance apart.

Modifications.

Carry-pawl shifting-mecha nism.—In Figs.
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25 and 26, T have illustrated a modified form
of construction for positioning the carry-
pawls in relation to the ratchet secured to
the main geat-wheel 89: In this instance, in
lieu of mounting the cross-hars 111 and 114
(Fig. 12) in arms 118113 T dispose the
same in end-plates 287 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-lar
1T will eause the subtracting-pawl 103 to be
positioned out of megh with the ratchet 104,
while the lower bar 112 will release the add-
ing-pawl 106 and permit it to engage the
vatchet: Should the machine be set for sub-
tracting, the cams 290 fast on the shiftable
shatt 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 ;1(:tu:1ting—n'léch;ulism, already de-
seribed, and which rotates the shaft 78, is
thrown into operation.  This will eause the
adding-pawl to Dbe disengaged from . the
ratchet while the subtracting-pawl! is mdved
into engngement therewith. 3y the action
of the depressing-bars 111 and 112, releasing
one pawl and depressing the other, the cams
290 will force said plates to their lower posi-
tion in the cvent that the spring 289 fails to
work, becanse said cams 290 aro attached to
the caing 117 on said shaft 7S and will oper-
ate to rock the plates on thejp fulerum 81 and
thereby pevmit the rollers 291 thereon to be
positioned, when adding; but wili be posi-
tioned out of line therewith when the ma-
Thus, if the ma-
chine be set for adding, said plates will be in
their Jower position and :
288 but, if the machine is set fop subtracting
by the action of the cams, said plates will
rise and fall at the proper time whenever the
actuating-mechanism ig operated.
Stide-member ndicator —In Fig. 97, there
is illugtrated an initial ndi ator 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. thig ingtance, the upper edges of
the slide-inembers 23 are formed as a rack
292 and adapted to actuate a pinion 298 fast
on the side of an index-wheel 994 dispoged
in alinement with o sight-opening 295 in the
front of the machine-casing. Tt will be un-
derstood that when the slide-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 il correspond ex-
actly with the selection made on the select-

3
as

ng-gear 55. It will be understood that there

will be as many of the index-wheels 294 g5
m

there are slide-members 93, To profect the

against the stud
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slide-members 28 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 - lever retwrning - mechanism.—In
Fig. 28, there is illnstrated a modified form

of the setting-lever returning mechanism,
“already described. In this mstance, the long -

arm 297—corresponding to the arm 180 in the
embodiment illustrated in Fig. 6--is pro-
vided with an upstanding Ing or abutment 298
which is adapted to engage a projection 299
on the machine-casing and which is designed
to hold the arm in its forward or normal
position, and from which lng it is disen-
gaged by the following devices: A lever
300-—corresponding in part with the lever
187—is fulerumed at 301 and earries s stud
302 at its upper end adapted to be engaged
by the hooked end 191 on the rack-bar 137.
Also fulerumed at 301 is another lever 308
arrying a stud 804 against which a pend-
ant portion of the lever 303 is normally held
by 2 spring 505. The lever 303 carries a
roller 306 adapted to engage and depress the
long arm 297 when the setting-lever 181 is
being moved to the total -position, and there-
by disengages the lug 298 from the projec-
tion.299 and also positions said arm in en-
gagement with the toothed segment 184,
Asg the lug 208 disengages from the projec-
tion 299, the teeth on the arm 297 will have
become slightly meshed with the segment
184, so thut the continued movement of the
setting-lever 181 to total-position will cause
the teeth in the
seated in the teeth in the segment 184, where-
uporn the arm will be further thrust forward
to the limit of its movement. Then, when
the actuating-mechanism is operated, a cam
SO?-CDI‘l'@Sponding in part to the cam 176 in
the embodiment of F ig. 6—and which moves
in the direction indicated by the arrow, will
act upon the roller 177 on the arm. 178, This,
in furn, forces the arm 297 to the rear, and
the latter being still connected to the setting-

Jever 121, through the segment 184, returng

said eetting-léver to adding-position. The
arug 137, being attached to the setting-lever
181, and engaging the stud 302, rocks the
lever 300 on its fulerum to tension the spring
305 which, in turn, will rock the lever 303 on
its fulerum when the arm 997 has reached
the Iimit of its rearward movement, at which
moment the roller 177 will drop from the
high portion of the cam 807 ; 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 805 rocked the le-
ver 303 on its fulerum, as aforementioned, to

&

permit said disengagement,

arm 297 to be completely .
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LPrinting-sector and its momzimq»«l’n
Figs. 29 and 30, T have illustrated a modified
form of puntan-se(tm and its actuating
and controlling devices: In this instance, the
sector 308 is n()t supported on the (mtuatuw-
arm 200—as in the embodiment illustr ated
in Fig. +—but is rotatably mounted on a
bearing-member 309 slidably sustained on n
flat bar 310 supported at its ends in the ma-
chine-casing. The bearing-member 3069 in-
cludes side bosses 311 upon which the print-
ing-sector rotates, and is provided w m an
elongated slot 312 through which the sup-
porting-bar 310 extends. The upper end of
the actuating-lever 200, in this instance, is
voked to embrace the bearing-member, as
shown. It will be understood that when

the actuating-arm 200 1s operated, 1n the
manner heretofore described, its wveked

upper end thrusts the bearing- ‘member and
the sector toward and away from the platen.
Tt will he understood that the supporting-
bar 310 i3 common to all of the selectors and
thus constitutes a common support for these.
The vertical oscillation of each of the selee-
tors is effected by the means aiready de-

"seribed and which includes the link 197, bell-

crank-lever 194, etc.

This particalar embodiment also includes
a modified form of sector-alining mech-
anism. in that the sector is provided with

“an elongated slot 313, one wall of which is

provided with teeth or serrations 314 into
one or another of which a fransverse bar
3lh—common to-all of the sectors and sup-
ported at its ends in the machine- -casing—is
adapted to enter when the sector is thrust
forward to print and be disengaged there-
from when said sectors ave returned to nor-
mal position.

Cycles of operation.

“The following are, generally expressed,
the cyeles of operz*ion of the various in-
strumentalities and mechanisms of my coni-
puting and recording machine when set into
aperation. manually or otherwise, while set
for additive computations:

A Opevation of key—~-This permits the

posttioning of the selecting-mechanisms—

thereby effecting a “condition” in the ma-
i and  simultancously actuates  the
printing-sectors of the printing-niechanism
to a corresponding selecting-podition.

2. Wrong selection-—In t,lm ¢vent of an
in the selection, the shide-members
{(Tforming  parts  of the selecting-mech-
gnisms) are manually restored to normal
yasttion; this operation, In tuin, restores
the seleeting and printing-mechanisms to
normal position, reledses the nimmeral-keys,
and relocks the slides. thus redstablishing ali
parts in normal position.

Aetyiotion of operating - handle—As-
stming {hnt keys have been depressed, and
i .

21

that the selecting and printing-mechanisms
have thereby become positionad, a forward
movement of the operating-handle will set
into oper ition the following mechanisms,
to-wi

{a ) After a slight mov ement. the print-
ing-selectors are thrust forward and print
upon the work-sheet.

(0). Immediately following the printing-
action, the computing- mechanm us are actu-
ated to produce a computation, and a return
of the selecting and printing-mechanisins to
normal [:\,.Jtl(‘n is effected.

(¢). During actuation of the compnhnfr-
mechanisms, the depressed keys are relensed

cand each selecting-mechanism s relocked in

its normal position.

(). Limmediately following, the tens-
carrving mechanisms are brmwht into play
and utnmo(l to normal position successively

to the restoration of the selecting-mecha-
nisms,
(¢). The handie being about half way

dow 1, line-spacing of fhe platen occurs and
this is \111)!.11:1&@()11\1\’ \\xth the ohmmatlon
of the selections aud operation of the tens-
carryving mechanisins.  The first tens-carry-
ing mechunism may, however, be in opera-
tion with the elimination of the second.
third or 'i’mn'th selections or “conditions.”

(7). Practically stmultaneous with the
line-spacing .n<>\oment of ‘the platen, the
ribbon  feed operation will occur:  The
vibratory movenent of the printing-seg-
ments to the printing-surface carries the
ribbon with it to that surface. :

(¢). Immediately after the printing takes
place and before the selections are climi-
nated, the computing-mechanisms mesh with
their respective selecting-mechanisms and
remain in operative engugement therewith
until the selecting-mechanisis are returned
to normal position amd become disconnected
therefrom just priordo the actuation of the
tens-carrving mechanisms.

The following are the
tive computations: »

1. Opervation of setting-leeer—This may
he (*ﬁ‘v(im‘l either before or after a “condi-
tion"” -has been “set up”, and sets i motion
the following:

{«). Upon the initial movement of the
Tever from adding to subtracting positions,
the  tens-carrving  pawls are  positioned;
that is, the .u!dmg pawls are-disengaged and
the stibtracting- |n\\ls engnged “With the

ratehets.

A(hy. Simultanconsly therewith, the shift-
abile sh ifts are moved endwise to bring into
play the companion-cams for shnm)o the
pinton-carrying plate to nmiesh the subtract-
ing-pinion with the driving-gear, and also
to position the bichiome ribbon shifting-
cams,

().

eycles for subtrac-

The computation-indicator is actu-
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ated by further movement of the setfing-
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, ete.

Repeat 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-
nisios again to be set inte operation to seb
up the “condition” again, immediately after
heing destroyed. The operations which then
take place are as before explained,

Total operation—This is controlled by
the setting-lever and vesuits as follows:

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

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

3. Simultaneously with this action, the
lever-antomatic-return-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 ribbomn.

5. Printing is then effected.

6. The seclecting-mechanisms are meshed

with their respective computing-mechanisns.

7. The selections
eliminated.

8. Simultancously with the elimination of
the selections, the total-arms ave returned
nearly to novmal position; the ribbon feeds,
and line-spacing of the platen takes place.

9. During the final part of the movement
of the pull-handle, the total-mechanisios 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 reset the mechanism
from “Total” to “Adding”.

11. The operation of taking the total will
also “clear” the machine and reset to zero.

While T have herein described my inven-
tion iu detail, it is nevertheless to be under-
stood that the specific disclosure herein is,
it Inrge measure, an exemplification, Ob-
vionsly, the same is susceptible of & wide

or “conditions” ave

range of modification and rearrangement
without departing from the spirit of the

wunderlying features of my invention.

What T claim is:
1. An adding and sublracting machine in-
eluding, in combination, a vow of depressible

1,224,873

leys, 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 cam -disposed adjacent thereto, and a
pinion-gear in mesh with said segment and
rotatable in one direction by sald segment
acting under the inflience of the spring
when u key is depressed and operated in the
opposite direction by the manually-operated
anm.

2. An adding machine including in com
binatlon, & vow of depressible keys, a releas-
ing member operated by a key when. de-
pressed, a pawl operated by said member, a
slide-bar held in normal position by said
pawl aud when released from said pawl
by the depression of the key, movable to
abut against the depressed key, a locking
member for holding the keys in a depressed
position, a lever for moving said locking
membey to refease said keys from such de-
pressed Dosition, mauunally-operated means
juxtaposed to said lever, said lever being
also actuatable to release keys from the de-
pressed position Ly the slide-bar abutting
thereagainst in being returned to normal po-
sition by said manually operated means.

a
chine of a row of keys, a slidable member
operated Ly a key when depressed, a-pawl
operated by said member, a slide-har held in
normal positicn by said paw!l and movable
when released from said pawl by the depres-
sion of a key to abut against a depressed
key, a sliding locking member for holding
the keys in @ depressed position, a lever for
moving said locking member to release said
keys from their depressed position, manu-
ally-operated means juxtaposed to the lever;
the latter also being actuatable to release the
keys from the depressed position by action
of said slide-bar in abutting thercagainst
while being returned to normal position by
said manually operated means, and means
for displacing the lever tron its member-on-
erating position.

4. The combination, o an adding ma-
chine, of a row of keys, a slidable member
for holding any ot sard keys in a depressed
position when depressed, a slide-bar adapted
to abut against said key when depressed,
and- repent-mechanisni including a lever
adapted Lo abui against said member and
move the same to release the key from its
depressed position, and displaceable to pre-
vent actuation of said niember to prevent re-
Teasing of the depressed key, means for
holding. the lever in its displaced position,
and means {or cffecting return thereof to
norsal position.
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5. The epmbination, in an adding ma-
chine, of a swinging arm, repeat mechanism

“ineluding a lever fulerumed to the swinging

arny, a spring for holding the lever and arm
in a raised 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-menns to nermal position when the
vepeat-button is in its depressed position.

6. The combination, in a computing ma-
chine, of a shaft,.a main-gear loosely mount-
ed on said shaft, a gear-supporting member
adjucent said main-gear, an adding-gear and
two subtracting-gears mounted-on said mem-
ber and in mesh with the main-gear, a drive
gear positioned between and normally out of
mesh with said adding-geav and subtracting-
gears, munially-operated cams for moving
saicl member in one direction to mesh said
adding-gear with said selecting-gear, and
separate cams for moving said member in
the opposite direction to mesh said subtract-
ing-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 upen 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-gears mounted on said member
and meshing. with said main-gear, cams for
moving said plate in opposite dirvections, and
parallel shafts on which said cams are
mounted. ,

8. The combination in a computing ma-
chine, of n shaft, a main-gear mounted on
gald shaft and movable in one direction to
produce additive computation and in an op-
posite direction to produce subtractive com-
putation, 2 plate Toosely mounted on said
shatft, a single gear and a pair of gears
mounted on said plate and meshing “with
saidmain-gear, an operating-gear interposed
between and normally out of mesh with said
single gemr and pair of gears, two parallel
shafts, cams mounted on each shaft for mov-
ing said plate in one divection to canse the
single gear to wesh with said interposed
genr Lo turn said main-gear to produce addi-
tive computation and in the opposite diree-
tion to cause the pair of gears to mesh with
the interposed gear and turn said main-
gear to produce subtractive computation,
said parallel shafts having endwise move-
ment to position said cams in operative re-
Tation to the plate to move the same.

9. The combjnation in a computing ia-
chine, of a main-gear, a shaft npon which
said main-gear is mounted, a plate mounted

28
on -said shaft adjacent said gear, o single

gear mounted on said plats, a pair of gears
mounted on said plate and meshing with

said main-gear, a geav interposed between -

and-normally disengaged from said single
gear and pair of gears. two parallel shafts,
a connection between said shafts for moving
them endwisé and in relatively opposite di-
rections, cams mounted on said shafts and
in approximate alinement with said plate
for moving it in one direction to mesh the
single gear with the interposed gear, and
s also mounted on the said shafts out of
normal alinement with said plate and posi-
tionable iuto alinewent therewith by said
shafts to move said plate i an opposite di-
rection to mesh the pair 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 raclk-bar, a shaft
upon which said pinion is mounted, a cam
attached to said shaft, a walking-beam jux-
taposed thereto, a voller on the beam and
adapted to be actuated by said cam to
swing said walking-beam, two parallél shafts
having grooved ends and movable endwise
by so1d lever, and rollers on the ends of the
walking-beam and fitting in said grooves and
permitting rotation of said shafts.

11, The combination, in an adding, sub-
tracting and recerding machine, of a lever
positionable in any of three positions, mech-
anism operable in one direction to produce
additive 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
recording mechanizsm positionable to record
the total of waid computations when said
lever iw moved {o its third position.

12, The combination, in a combined add-
ing, subtracting and recording machine, of a
lever positionable in three positions, rota-
table meelninism operable in one direction
to produce additive computation when said
lever is in one position, and operable in the
reverse direction to produce subbractive com-
putation when sald lever is in another posi-
tion. selecting and  recording. mechanism
adapted to be set to record the total of said
computations when said fever is moved to its
third position, und means for setting said
selecting and recording mechanism, v )

13, 'The combination, in a combined ad-
ding. subtracting and recording machine, ofia
Tever positionable in any of three positions,
rotadable mechanisii operble inone divee-
tion to produce additive computation when
sald fever is in one positien, and operable
in a reverse direction to produce subtractive
computation when said lever is in another
position, selecting and recording niechanism
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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 pesition to return it
fo its first-mentioned position.

14. The combination in u combined add-
ing, subtracting and recording machine, of
a lever positionable in any of three positions
to control the character of computation to
he effected, product-producing means re-
leasable thereby, and operator-controlled
. ans for actuating the product-producing
mieans to record a product when said lever
is in one of its three positions and, itself,
actuatable to move the lever cut of that po-
sition.

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 Jever 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 vecord the
product of such computations when said

lever is in still another of its positions,
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means for setting said inechanisms, oper-
ator-controlled means for actusting said ro-
tatable mechanism to operate said mecha-
nisms and thereby produce computations
and a record thereof when said Jever 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 sclecting
and rvecording means, a setting-lever adapt-
her of two posi-
tions to determine the character of compu-
tation to be performed and movable to 2
third . position to release the selecting and
recording means, mechsnism for setting sal
means preliminary to recotding a product,
and a hand-operated lever for operating
said recording. mechanism to record the
product and actuatable to move sald set-
tHing-lever fo one of the fwo first-mentioned
DOSITIONS.

17, "Fhe combinaiion, in an adding and
vecording machine, of an actuating hundle,
a shaft rotafable in one direction only by
said ydle, n grooved drum on said shaft,
ting mechanism including 2 swinging
arm, a type sector supported on one end of
the swinging army, o rofler on the other end
of the arm and adapted to rest against said
drum, and a spring for holding said roller

d
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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 mechanism 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 shatt com-
mon to the selecting means for the recording
mechanism and to the selecting mechanism
for the computation-producing mechanism,
and key-controlled means for actuating said
operating-shaft.

19. A eombined computing and recording
machine incinding 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 means therefor including @ main
gear, an adding gear and a plurality of sub-
fracting gears meshing with said main gear,
a gear-supporting member for snstaining
said adding and subtracting gears, and posi-
tioning means for suid member, selecting
mechanism for said computation-producing
mechanism, an operating shaft common to
the selecting means for the recording mech-
anisi and to the sclecting mechanism for
the computation-producing mechanisny, and
key-controlled means for actuating said
operating-shaft.

20. A combined computing and recording
machine incduding in combination, scttable
recording  mechanism, means juxtaposed
thereto for actiuating it to produce a record,
seleeting means connected to the recording
mechanism for seiting it for operation by
gaid actuating nieans, a computation-pro-
ducing mechanism operable in conjunction
with said recording mechanizin for produe-
ing additive and subtractive computations,
aperating means therefor, selecting mecha-
uism for said computation-producing mech-
anisi ineluding o drive-gear and a selee-
tor-genr meshing  therewith, an operating
shaft comion to the selecting menns for the
recording mechanisut and to the sclecting
mechanism for the computation-producing
mechanism, and key-controlled means for
actuating said eperating-shaft. ,

91, A combined computing and record-
ing machine including in combination, set-
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table recording mechanism, means jusda-  eording mechanism and to the selecting
g 3 = ! 3 o

posed thereto for actuating it to produce a
record, selecting means connected to the re-
cording mechanism for setting 1t for opera-
fion by said actuating means, 2 computa-
Hion-producing mechanism operable in con-
junction with said recording mechanism for
producing additive and subtractive compu-
tations, operating means therefor, selecting
mechanism for said (:mnputa'l'ion-producing
mechanism including a drive-geas and a se-
lector-geur meshing therewith, an of srating
ahadt common to the selecting means for the
recording mechanism and to the selecting-
mechanism for the cmnpumtiou—producing
chanism, means interposed between said
selector-gear and ¢he shaft for transmitting
wmotion from the shaft to the gear, and key-
controlled means for acnating smd operat-
ing-shaft.
99, A combined eomputing and recording
in combmation,

mackine including
vesording  mechanisny, means juxtaposed

{horeto for actuating it to hroduce a record,
1 bl b
w selecting means connected to the record-

mng pechanism Tor setting it for operation
by said actusting nmeans, a compntation-
producing mechanism operable in comnjune-
tion with said recording-mechanism for pro-
ducing additive and subtractive computa-
tions, operating means therefor, selecting
mechanis=in Tor said (fomput:\tion-pro(mcing
mechanism including a drive-gear and a se-
Jector-gear meshing therewith, an operating
shaft commoun to the selecting means for the
yeeording mechanism and to the selecting
mechauism for the con11)\lt:\tioirprn(iu('ing
mechanismn, eaus interposed between said
selector-gear and the Shaft for fransmitting
wotion trom the shatft to the gear, said op-
erating mweans including 2 main gear, add-
ing and subfracting gears meshing there-
with and normally disengaged from said
drive-gear, gear-snpportng menther jux-
taposed to said drive - gear for snstaining
suid adding and sublracting  gears, and
meany for shifting said member for mesh-
ing the ndding or cubiracting gears with the
drive-gear, and kev-controlled means for nc-
tuating said operating-shaft.

o3, A combined computing and recording
maehine including in combination. settable
recording wechanism. means juxtaposed
thereto for actuating i te produce a records
selecting means connected Lo the recording
mechanisi Loy setting 16 for operation by
suid actunting meaas, @ computation-pro-
dueing mechanism operable in conjunetion
with said recording mechanism for proedue-
ing wdditive and subtractive compuintions,

pperaling neans therefor, selecting meeha-
nism for said mmputnt,iogx—producl ng weeh-
anisiy including o drive-gear and a selector-
gear meshing fherewith, an operatlng shaft
for the ve-

settable

mechanism for the compu‘mtion—produeing
mechanisiny, means interposed between said
selector-gear and the shaft for transmitting
motion from the shaft to the gear, said op-
erating means including a main Qear, add-
ing and subtracting gears meshing there-
with and normally disengaged from said
drive-gear, 4 genr-supporting member jux-
taposed to suid drive-gear for sustaining
said adding and gubbracting gears, and
means for shifting said member for mesh-

ing the adding or enbtracting gears with
the drive-gear. including a setting-lever and

operating connections between the lever and
the geav-supporting member, and key-con-
trolled means for actuating said operating-
shaft.

91 A combined computing and recording
yaachine including combination, settable
recording mechanism, means juxtaposed
thereto for actuating it to produce a rec-
ord, selecting means connected to the re-
covding mechanism for getting it for opera-
tion by said actuating means, 8 computation-
producing mechanism operable 1n conjunc-
tion with said recording mechanism for pro-
dneing additive and subtractive computa-
tions, operating means therefor, selecting
mechanism for said computation-producing
mechanism including a drive-gear and a se-
lector-gear meshing therewith, an operating
<haft common to the selecting means for the
recording mechanism and o the selecting
mechanism for the computntibn-pl"oducing'
mechanism, means interposed Dbetween said
selector-genr and the shatt for transmitting
motion from the shaft to the gear, said op-
erating means including a main gear. add-
ing and subtracting gears meshing there-
with and novmally disengaged from said
drive-gear. n gear-supporting member juxta-
posed to =aid drive-gear for sustaining said

adding and sublracting gears, and means

for shifting said member for meshing the
adding or subtracting geabs with the drive-
gear inclnding o setting-lever and operat-
ing connections Letween the lever and the
vear-supporting member, said lever being
movable inte any of three positions, and
kev-controlled means for actnating said op-
erating-shaft. »

o5, An adding and subtracting machive
inciuding, in combination, a serics uf lkeys,
A siide-menmber adapted to sbhih against one
of said keyvs when depressed. « holding in-
strumentality for refaining said stide-wem-
Ler against movement until a key g des
D

gzed, a lever conmected to said shide-ment-
Ber and actuatable when 1618 moved, a gear-
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member, a connection between said lever add

the geav-member, gear-returning mecha-
nism operating on said gear-member to ac-
tuate it in one direction, means engageable
with ‘»bhe‘g;ear—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. o )
26. An adding and subtracting machine
meluding, 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 shid slide-mem.-

ber against movement until a key is de-.

pressed, a lever connected to said slide-mem.-
ber and actuatable when it is moved, & 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 gear 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-reburning mechanism, and in the op-
posite direction when acting under the n-
fluence of said gear-engageable means, said
lever also being actnatable 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
shdable member operated by a key when de-
pressed, a holding-member operated by said
slidable member, a slide-element normally
held in position by said holding-meniber
and movable when released therefrom by
the depression of a key, a sliding locking-
member for holding the keys in a depressed
position, a releasing means for moving said
locking-member to release the keys. manu-
ally-operated means juxtaposed to the re-
leasing-means and actuatable to release the
keys from their depressed position by the
action of said slide-clement in abutting
thereagainst while being returned to normal
position hy the manually-operated means,
and means for displacing the rel mying
means from ity member-operating position.
28 A computing machine including o
main gear rotatable in one direetion to pro-
duce additive computation and jn the oppo.
site direction to produce subtractive coni-
putation, a gear-supporting member juxga-
posed to the main gear, a single gear und a
pair of gears mounted on said stipporting-
menther and alternately operative on s
main gear, a dri ve-gear interposed hetween
and normally out of mesh with said single
gear and pair of ears, o plurality of juxta-.
posed shafts, member-moving means enrried
by each shaft for Hoving sl supporting-
member, first in one direction for engaging

1,224,873

the single gear with the driye-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 nmove
the same, o :

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 gears mounted on sajd supporting-
member and alterndtely operative on said
main gear, a dri ve-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 éach 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
gears 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 info operating relation "with re-
spect to said  supportingimember to move
the same, and means for shifting said shaft,

80. 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-
ng-beam connecting the shafts for shifting
the same in opposite directions,

Sl In an adding and subtracting ma-
chine, instrumentalities for producing addi-
tive and subtractive computation, settable
means for determining the f
tion to be produced thercon, including a
plurality of juxtaposed shafts, a plurality
of sets of cams earried by each shaft, a sot
of cams on one shaft being in operative
alinement with a set of cams on another of
the shafts, meang interposed between the
same and shiftable in one direction, and
means connected to the shafts for effecting
an-endwise movement of the same to posi-
tion w set of cams on one shaft into opera-
tive alinement with the interposed mecha-
nism and to shift the same in a direction
opposite to that when shifted by the first-
mentioned set of cams,

s2.Inan adding and subtracting ma-
chine, instromentalitios for prodiicing addi-
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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 and subtracting ma-
chine, instrurcentalities for producing addi-
tive and subtractive computation, o shift-
able member, gears carried thereby and
shiftable 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 sublractive computation, and
means including a plurality of sets of rota-
table cams for shifting said member.

34, In an adding and subtracting ma-
chine, instrumentalities for producing addi-
give and subtractive computation, a_shift-
able member provided with a yieldable por-
tion, gears carried by the shiftable member
and shiftable therewith in one direction to
position certain of the gears for producing
additive computation and shiffable in the
opposite direction to position other of the
gears 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
shiftable member when said yieldable por-
tion is moved by said eams.

35. In an adding and subtracting ma-
chine, instrumentalities for producing addi-
tive and subtractive computation, includ-
ing number-carrying. elements, a toothed-
member cobperating therewith and rotatable
a predetermined  distance to effect. a selec-
tion, means including a plurality of sets of
gears shiftable into operative relation with
said member and adapted when shifted in
one direction to receive movement therefrom
to produce additive computation and when
shifted in the opposite direction to produce
subtractive computatioh, and controlling
mechansm cobperating therewith whereby
the wmember will be rotated a distance equal
in unit-value to the number showing on the
number-carrying elements, :

86, In an adding and -subtracting ma-
chine, instrumentalities for producing an
additive and subtractive camputation, a
hinged plate juxtaposed thereto, a plurality
of sets of retatable cams for moving the
plale in one direction when said cams
rotated, means for shifting the cams out of
active relation with respéct to said plate and
“for positioning a second set of cning intoe
active relation therewith for shifting the

are
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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 said member to either position, & pull-
handle operatively connected to the cams
for rotdting them and comprising a seg-
ment, & pinion meshing therewith and re-
celving movement therefrom, a second pin-
ion meshing with the first-mentioned pin-
ion, a toothed disk connected to the second-
mentioned pinion and rotatable therewith,
a gear,
in one direction by the disk abutting against
the pawls, a plurality of gears meshing with
said first-mentioned gear, and shafts rotaf-
able by seid plurality of gears and con-
nected to certain of said cams; said disk
being rotatable in the opposite direction
independent of rotation of the p nrality of
gears, and said cams being fastened to the
shafts and votated thervewith and acting on
the shiftable member to shift the same in
either direction.

38. Tn an adding and subtracting ma-
chine, instrumentalities for producing addi-

sawls carried thereby and rotatable
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tive and subivactive computations, n plate .

cobperating therewith and provided on one
side with g large gear and on the opposife
side with a puir of relatively small gears,
an interposed gear between the Iarge and
gmall gears and disengaged therefrom, a
segment-gear for effecting rotative move-
ment of said interposed gear independent.of
gaid large and small gears, means for posi-
tioning said large and small geurs alter-
nately in mesh with said interposed gear
whereby the large gear or the small gears
hay receive rotative movement from said
interposed gesr when the segment sifects
its rotation, and means including rotatable
cams for actuating the segment-gear.

20, Tn an adding and subtracting ma-

] 1 .
addi-
lever
Com;

chine, instrumentalities for producing
tive and subtractive computabions, a
settable to predetermine the style of -
putation to be produced thereon, a puall-
handle for effecting actuation of said addi-
tive and subtractive instrumentalities, and
means interposed hetween the setting lever

andd the pullhendle including a shiftable

vacle-member, a segment engageable fhers-
with, and weans for effeeting engagemens
of the racik-member with the segment wheve-
by the pull-handle will effect movement of
the setiable lever.

0. Tn an adding and subtracting -
chine, instrumentaiities for prodneing addi-
tive and subtractive computation, u setbing
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lIever codperating therewith, a segment con- position and for disengaging the bar from 10
nected to the lever, a vack-bar disengaged the segment.

from said segment when the setting lever is In testimony whereof I affix my signature
in one position, means for positioning the in presence of two withesses.
‘ack-bar into mesh with the segment when B Xy

: . N CDWARD C. WALTER.
the lever is actuated into another position, “DW C. WALTER
and means active on said bar for actuating Witnesses:
the same and, thereby, effecting return of H. W. Anprose,

the segment and setting lever to starting . H. Braxe.




