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To all whom it may concern.:
Be it known that Y, Harcorm Euus, a
citizen of the United States, residing in the

_city of East Orange, State of New Jersey,

have invented certain new and useful Im-
provements in Combined Adding-Machines
and Type-Writers, of which the following is
a sufficiently exact description to enable one

- versed in the art to fully understand the

10

15

working thereof, reference being had to the
accompanying drawings, which form part
of this specification.

The object of this invention is to provide
a new and improved form of machine for
writing, and for performing various arith-
metical calculations and automatically print-

. ing the result -of these calculations in a

20
-~ vide an adding and listin

25
30
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manner. which will be more explicitly de-
tailed in the description that follows.
Another object of this invention is to pro-
machine with a
printing device capable of powerfil mani-

folding ability and with permanent aline-.

ment both in the listing of numbers and in
the printing of totals.

Another object of this invention is to pro-
vide a machine which can be changed from
the printing of United States money to
plain units at the will of the operator.

Another object of this invention is to pro-
vide a .machine which will add numbers,
printing in a plurality of columns, and giv-
ing the separate total automatically of each
column, irrespective of the order in which
the numbers so added are printed, together
with numerous other features which will be
fully explained in the detailed description.

In referring to the drawings, similar let-
ters and figures in the different views will
refer to similar parts in the machine.

TFigure 1 is an elevation of the right side~

of the machine, showing it complete with
the case on. Fig. 2 is a front elevation of
the complete machine with the case on. Fig.
8 is a vertical, longitudinal section through

the mechanism for the adding and printing -
‘'of numbers, many parts being omitted or

indicated only slightly in order to more
clearly illustrate main features. In this
view, the machine is in its normal position.
Fig. 4, a similar diagram or section to Fig.
3, showing the parts with one numeral key
depressed, and the adding and printing

mechanism in position just prior to printing.
Fig. 5, a front elevation of the keyboard
section with parts broken away to more
clearly illustrate the construction. Fig. 6,
a rear elevation of the keyboard section.
Figs. 7, 8, 9, 10 and 11 are a series of dia-
grams for illustrating the action of the nu-
meral key, its latch and lock, and their co-
operation with the rack lock. Fig. 12, a

bb

60

right side elevation of the numeral key latch

and lock, and the rack lock. Fig. 13, a de-
tailed cross section of the numeral key lock.
Fig. 14, an end elevation of Fig. 12. Fig.
15, a detail showing the method of connect-
ing the cross bars to the order plates in as-
sembling the keyboard section. TFigs. 16,
17, 18, and 19 are a series of diagrams in
the form of vertical cross sections, illustrat-
ing the accumulating mechanism in its va-
rious positions.
series of diagrams, showing the cam for op-
erating the accumulator wheels, and the re-
storing bar for the carrying device in their
various positions. Fig. 28, a cross section
of the restoring bar for the carrying mecha-
nism showing its three positions—two of
these being indicated. by dotted lines. Fig.
24, a detail showing the relation of the ac-
cumulator wheels and cams and the carry-
ing hooks. Fig. 25, a plan of the accumu-
lator section, with parts broken away. Fig.
26, a left-hand elevation of the accumulator
section. Fig. 27, a vertical, longitudinal
section of the numeral printing -device,
showing the parts in position of print-
ing. Fig. 28, a similar section to Fig. 27,
showing the parts in their restored position.
Fig. 29, a similar section to Fig. 27, show-
ing the type after rebound from the paper,
and the punctuation printer in printing po-
sition. Fig. 30, a right-hand elevation of
the numeral printing device, also showing
mechanism for automatic paper feed.  Fig.
31, a. detail showing the front elevation of
the punctuation slide. Fig. 32, an isometric
projection of the punctuation cam slide.
Fig. 33, a detail front elevation, showing
the method of operating the “0” printing
triggers from the left. Fig. 84, a right-hand
elevation of the numeral printing mecha-
nism and automatic paper feed device, parts
shown in printing position. Fig. 85, a de-
tail showing the operation of the automatic
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paper feed mechanism. Fig. 36, right eleva-
tion of the automatic paper feed, showing
how the paper feed is disconnected by the
punctuation slide. Fig. 87, a detail showing
the engagement of the punctuation slide and
the paper feed release being a plan view of
pieces P67, P68, and P71 shown in Fig. 36.
Fig. 38, a plan showing the paper feed re-
lease lever and connections. Fig. 39, an ele-
vation of the right-hand side, showing the
handle and its immediate connections—all
other parts being omitted, the parts being
shown in their normal position. Fig. 40,
elevation similar to Fig. 39 with the parts
shown: at the end of the forward stroke of
the handle. Fig. 41, a right elevation of the
governor and its connection to the main
shaft of the machine, Fig. 42, the governor
with the top removed. Fig. 43, vertical cross
section of the governor. Fig. 44, enlarged
detail view, showing construction of the gov-
ernor valve. Fig. 45, plan of base, showing
typewriter key levers, governor, and con-
necting levers between the racks and nu-
meral printing device. Fig. 46, an elevation
of the left-hand side of the machine, show-
ing the nine operating keys together with
their connections for producing the various
functions of the machine connected with the
adding and printing of numbers. Tig. 47,
a detail elevation of the operating keys,
showing the interlocking device and connec-
tions for operating the handle lock and non-
add key. Fig. 48, an isometric view, show-
ing the construction of the handle lock.
Fig. 49, left elevation, showing the release
key, repeat key, and one adding key, and
their connections—all other parts being
omitted for the sake of clearness. Handle
in its forward position. Fig. 50, left ele-
vation, showing release key, repeat key, and
one adding key, in its depressed position,
the connections of these keys—all other
parts being omitted for the sake of clear-
ness. Handle in its normal position. Fig.
51, an isometric view, showing the connec-
tion to the numeral key releasing mecha-
nism. Figs. 52, 53, 54, and 55 a series of
detail views, showing the operation of the
mechanism for releasing the numeral keys,
both in the process of addition and in the
taking of totals. Fig. 56, an isometric view
of the carriage tabulating mechanism for
bringing into engagement one of the sets
of accumulators. Fig. 57, left elevation
showing release key, repeat key, and one
adding key in its depressed position, the con-
nections of these keys, all other parts being
omitted for the sake of clearness. - Handle
in its forward position. Fig. 58, left eleva-
tion showing release key, repeat key, one
total key, and one subtotal key, the total

- key being depressed and the handle in its

i5

normal position. Fig. 59, left elevation
showing the same parts as in Fig. 58 with

1,197,276

the handle in its extreme forward position.
Fig. 60, vertical, longitudinal section, show-
ing the typewriter action. Fig. 61, a plan
of the base of the machine, showing the side

frames and the main cross shafts extending -

between the same. Fig. 62, a vertical ele-
vation of the lefthand side, showing the
locking device between the operating keys
and the handle shaft in the position as-
sumed when the handle has started on its
forward movement and none of the operat-
ing keys are depressed.

By examining Fig. 1, which is the side
view of the complete machine, and Fig. 2,
which is'a front view of the same, it will be
seen that the general appearance of this de-
vice resembles in many respects an ordinary

“typewriting machine and in many other re--

spects resembles an ordinary adding and
histing machine. The space-bar and four
front rows of keys operate the typewriting

mechanism, and are provided with the usual
_shift keys, tabulating key, line lock release,

etc., and the keyboard 1s arranged in the
customary form, known as the “Universal
keyboard.” The back nine rows of keys are
used for the purpose of setting the number
printing and adding mechanism in a man-
ner similar to that employed on other add-
ing and listing machines. The handle on
the right-hand side of the machine is used
for causing the operation of the number
printing device and the adding mechanism.
The carriage is on top of the case of the ma-
chine and has a lateral travel, in all respects
similar to other typewriting machines. The
ribbon winding mechanism and ribbon
spools are in many respects similar to those
employed on regular typewriting machines,
and the peculiar and special features per-
taining both to the ribbon mechanism and
carriage will be more fully described in
separate applications covering these respec-
tive subjects.

In describing this device, in detail, it
must be kept in mind that there are two
distinct sets of mechanism contained there-
in, one pertaining to the number-printing
and adding mechanisms. I will begin by
describing the adding and number-printing
device and its various auxiliary connections,
and afterward describe the typewriting de-
vice. : :

Operation of racks and stops for same.—
Referring to Fig. 3 and Fig. 4, we have
two vertical, longitudinal sections through
the number-printing and adding sections of
the machine. These two views include only
the most necessary parts for explaining the
principles of action of this device, many fea-
tures, parts, and elements being omitted for
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the functions and operations of this part
of the device. R50, is the rack, a long piece
extending from the front end of the key-
board back to the adding wheels, A50. The
rack R50, slides back and forth in the ma-
chine on the rod K3, extending across. the
machine under the keyboard and past the
cross bar R92, at the rear end of R50; both
the rod K3, and the bar R92, being provided
with suitable grooves in which the rack
R50, can slide, the girooves serving as guides
to maintain the rack R50, in its vertical po-
sition. On the top and bottom of the rack
R50, are gear teeth 50R, whick properly
mesh with the gear teeth in the small gear
wheels A50, when the same are brought into
engagement with the rack R50. On the upper
side of the rack R50, beginning near the front
end, are a series of steps which serve as the
abutting surfaces to engaﬁe stops K23,
mounted on the numeral keystems Kb1;
K52, to K59. These keystems K51, to K59,
are normally held in the positions shown in
Fig. 3 by means of the springs X80, which
press against the order plates 60K, at their
lower ends, and against the washer 56K,
secured to the keystems K51, to K59, on
their upper ends. Above the washer 56K,
there is a felt washer K99, and above this
washer K99, there is a third washer 59K,
which is secured in the order plate 60K, so
that after a keystem has been depressed,
and is released, the action of the spring K80,
restores the keystem to its normal position
but the. felt washer K99, renders this opera-
tion comparatively noiseless. The location
of the various steps on the upper side of

the rack R50, is so arranged that each step.

engages a particular one of the stops K23,
on one of the nine keystems K51, to K59,
and being arranged vernier fashion, the en-
gagement of the rack R50, with any stop
K23, will permit of a definite amount of
sliding movement of the rack R50, for in-
stance, the engagement of the rack R50,
with the stops K23, on the keystem K51,
would permit the rack R50, to move to the
rear.a distance of one of the teeth 50R. If,
for instance, the keystem K54, was de-
pressed, as shown in Fig. 4, and the rack
moved to the rear until it engages the stop
K23, on keystem K54, there would be a
movement of four teeth 50R, past the bar
R92. If at this time the adding wheel
A50, is brought into engagement with the
rack R50, as shown in the upper wheel of
Fig. 4, and the rack R50, is then restored
to the position shown in Fig. 3, the upper
edding wheel A50, will be rotated a distance
of four teeth. If, by a subsequent similar
operation, any amount greater than five was
added, suitable carrying devices are con-
nected to the adding wheels A50, to cause the
wheel in the next column to the left to ro-
tate a distance of ore tooth.

Connections between racks and type sec-
tors—Mounted on the shaft R1, located
above the rack R50, is a three-armed lever
R45,—one arm extending forward and pro-
vided with a small, round pin R15, near its
extreme end. The arm extending to the
rear is provided with a similar pin 15R,
and the third arm extending downward is
provided with two terminals to which is se-
cured a segmental rack R52, by pins R13,
and R14. The pin R14, extends to the left
side and engages a vertical slot in the
lower side of the rack R50, as clearly shown
by the dotted lines both in Fig. 3 and Fig.
4, so that any movement, backward or for-
ward, of the rack R50, would cause a ro-
tation about the shaft R1, of the three-
armed crank R45, corresponding in extent
to the extent of the travel of the rack R50.
From the rear arm of R45, a connecting link
P53, extends from the pin 15R, to a pin P10,
in the type sector P54. This type sector is
pivoted at P11, so that it can be rotated in,
a vertical direction, there being ten posi-
tions in which the rack R50, can be located,
there are correspondingly ten type on the
type sector P354. Inasmuch as the pivot
P11, is connected to an arm 52P, which can
swing about the shaft P1, it is evident that
after the type sector P54, is swung upward
until the proper type comes into position,
that a movement of the arm 52P, about P1,
in the direction of the platen S, would cause
the type of the type sector to strike the
platen S, and print thereon. This position
1s indicated in dotted lines in Fig. 3. The
details of the mechanism pertaining to the
printing device will be more particularly
described when we take up that section.

- The alining device—The alinement of the
type is dependent upon the location of the

-rack R50, and a more accurate stop than

K23, on the keystems K351, to K59, is de-

sirable; therefore, a bar R93, called the alin-.

ing bar, is mounted upon arms R44 secured
to a shaft R2, and just prior to the time

. when the printing is to take place, the alin-

ing bar is raised and enters between the
teeth of the sector R52. This brings the
three-armed crank R45, to a definite location

within the limits of the lost motion between

the connecting link P53, and the pins 15R,
and P10, and as there are nine of these type
sectors and nine levers R45, the alining bar
R93, will bring all of the type to a constant
alinement.
has been performed, or a series of these op-
erations, and it is desired to take a total,
the wheels A50, are first brought into en-
gagement with the rack R50, and the racks
are moved backward until the .wheels come
to their starting point in a manner usual

70

75

80

85

90

95

100

105

110

115

120

After an operation of adding

125

in this class of machines—which operation .

causes the type to be set according to the
accumulation on the adding wheels A50.
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In describing the operation and details of
this machine, it will be desirable to consider
the device section by section, and I will be-
gin with the keyboard.

The adding keyboard.—Keeping in view
Figs. 8 and 4, and referring also to Figs.
5 and 6, it will be seen that the keyboard
section of the machine is built as a unit and
is mounted under and secured to the key-
board plate K50, which is a rectangular
plate, perforated with small rectangular
slots for the keystems to pass thro%gh.
These keystems are numbered K51, to K59,
consecutively, and are arranged in columns
in the usual manner—a plurality of these
columns being arranged side by side, one for
each denomination or order in the machine,
Underneath the keyboard K50, there is ar-

ranged a series of vertical plates 60K, which"

are called order plates. These are secured
to the plates K50, by means of two rods K2,
that pass through all of the order plates
60K, and the rods are held to the plate K50,
by means of screws K18. The keystems K51,
to K59, pass down on the left-hand side
of the order plates 60K, and are held in con-
tact -therewith by means of hexagon-headed
rivets K23, which pass through vertical
slots in the plate 60K, as clearly shown in
Figs. 3 and 4. These rivets K23, form the
stops for the rack R30, and serve as a means
of guiding the keystems K51, to K59, in a
vertical direction. Above the rivet K23, op-
posite each of the keystems K51, to K59,
there is an irregular shaped hole in the
order plate 60K. Through the upper end of
this hole, there is inserted a flat washer 59K,
which has a rectangular slot through it,
through which the keystem passes. This
washer 59K, is held fixedly in the order plate
60K, and just below it there is a loose washer
K99, of felt, mounted on the keystem, and
below this felt washer K99, is a third washer
56K, which is secured to the keystem and
moves with it, Between the washer 56K,
and the bottom of the hole aforesaid, is
a compression-coil spring K80, the lower
end of which rests against the edge of the
hole in the order plate 60K, and the upper
end presses against the washer 56K, mounted

~on the keystem—all of which is clearly

shown in Figs. 3 and 4. When a keystem
is depressed, as in the case of K54, in Fig. 4,
it carries down with it the washer K99, and
compresses the spring K80, and when the
keystem is released, the spring X80, returns

1t to its normal position. The order plates

60K are further maintained in their latter

- position by two bars extending horizontally

across their front and rear edges, which bars
are marked 61K, and 62K. These bars are

* notched in a suitable fashion to engage each

65

of the order plates 60K, and are held in po-
sition by means of a small clamp nut K38,
and a screw K13, passing through the bars
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61K, and 62K, as clearly shown in the de-
tail of Fig. 15. The lower side of the order
plate 60K, rests in small slots in the cross
bar K3, extending between the side frames
of the machine. By examining Eigs. 8 and
4, it will be readily seen how the various
hexagon-headed rivets K23, form stops to
limit the travel of the rack R50, as said
rack moves to the rear. The hexagon rivet
on keystem K51, would permit the rack
R50, to move a distance of one of the teeth
50R. The stop K23, on keystem K52, would
permit the rack R50, to move twice this
distance, ete., up to the ninth keystem K59,
which would: permit the rack R50, to travel
its full distance on nine teeth. The rack
R50, is not, however, provided with a special
shoulder or step to engage the stop K23, on
keystem K359. but travels its full distance
as limited by the length of the slide engag-
ing the cross bar K3. The cross bars 61K,
and 62K, serve also as a means of support-
ing the pivots K1, of the latches 52K, which
hold the keystems K51, to K59, in their de-
pressed position during the operation of the
machine. These latches are arranged so that
there is one to each column of nine keystems,
and they swing sidewise from the keystems.
Swinging about the same pivot K1, are the
keystem locks 53K. These features are
clearly shown in Figs. 5 and 6, and in detail
in Fig. 12. There is also mounted on the
pivot shaft K1, the rack lock 68K, and suit-
able springs K82, control the keystem latch
52K, and lock 53K, and a spring K83, con-
trols the rack lock 68K. The locks 53K, are
each provided in their rear ends with a hook
54K, and a.cross bar 65K, (see Fig. 6) is
supported by and engages.each of these
locks 58K, This bar 65K, is pivotally con-
nected to a cam lever 63K, which lever is
pivoted in the cross bar 62K, and extends
downward into the path of the pin 100,
mounted in the shaft O1. When the machine
isin its normal position, the pin 100, which is
in the position shown in Fig. 3, engages the
cam lever 63K, and holds the bar 65K, in
the position shown in Fig. 6. When the op-
erating handle is moved and the shaft Ol
turns, the pin 100. moves to the position
shown in Fig. 4, thereby disengaging from
the piece 63K which leaves the bar 6:K
free to be moved by the pieces 53K.

The operation of the keystem, its’latch
52K, its lock 53K, and the rack lock 68K,
can now best be understood from an exami-
nation of the series of diagrams Figs. 7 to
11 inclusive. Fig. 7 shows the keystem K51,
in its normal position. Fig. 8 shows the
keystems K51, depressed and latched down
by means of the latch 52K. Fig. 9 shows
the same combination after the handle of
the machine has been operated—the handle
causing the bar 65K, to move so as to permit
the keystem lock 53K, to advance toward
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the keystem K51. This movement of the
keystemn lock 53K, permits the rack lock
68K, to assume the position shown in Fig. 9.
This is done through the effort of the spring
83, which spring terids to keep the upper
end of the rack lock 68K, in contact with
the keystem lock 58K. The spring K83, is
not, however, as strong as the spring K82,
which operates the latch 52K, and the lock
58K. Therefore, in those columns in which
keystems are not depressed, the relative po-
sition of the parts after the handle is started
is shown in Fig. 10, the rack lock 68K, be-
ing still in engagement with the rack R50,
and held there by the. latch 52K. When
the keystem is depressed and latched, as at
Fig. 8, the latch 52K, is held by the key-
stem K51, far enough back from the posi-
tion shown in Fig. 7 to permit the rack lock
68K, to disengage the rack R50, as soon as
the key lock 53K, moves toward the key-
stem K57. In Fig. 9, it will be seen that
the movement of the lock 53K, permits the

rack lock 68K, to swing free from the rack -
5 R50.

Thus it is that the racks R50, are un-
locked only in those columns in which keys
ave ddepressed, If a keystem is depressed part
way and held there while- the handle. is op-
erated, the rack R50, is not released.. This
is clearly shown in Fig. 11. The small pro-
jection 125, on the side of the keystem K51,

_coming in front of the upper end of the key

lock 53K, prevents said key lock 58K, from
swinging. toward the keystern and therefore
prevents the rack lock 68K, from releasing
the rack E50, The upper edge of the key-
steir lock 53K, is flattened out, as shown in
detail section Fig. 13, in ‘order to present
o longer surface for engaging the small
lag K25, on the keystems 51, to K59.
After the handle of the machine has been
operated on its forward stroke and an ad-
dition has been performed on the machine,
it becomes desirable to release such of the
keystems K51, to K59, as have been de-
pressed, and this is done by means of the

- bar 86K, which engages the keystem latches

52K, in a manner similar to the way in
which the bar €5K, engages the keystem
locks B8I, this bar 66K, being moved to

~draw the latches 52K, away from the key-

stems and permit the springs K80, to return
the keysiems X51, to K59, to their normal
positions. The operation of this bar 66K,
wiil be described in detail in connection with
the mechanism of the.left-hand side.

The adding section—Having described
tue construction of the keyboard, I will next
consicer the adding section, and, in this
connection, it will be well to refer to Figs.
16 to 26 inclusive, as well as Figs. 8 and 4.
Omn examination of Figs. 3 and 4 and Figs.
25 and 26, it will be disclosed that the add-

ing section is made as a unit mounted on

suitable frames A45, and 45A, which frames

are secured to the main side frames of the
machine. The adding section comprises
two sets of adding wheels A50, which en-
gage the teeth 50R, of the rack R50,—one
set engaging the upper teeth and the other
set engaging the lower teeth, as is clearly
shown in Figs. 3 and 4. Inasmuch as these
two.sets of adding wheels and their con-
necting mechanism are in all respects alike,
but one of them will be described. The add-
ing wheels A50, are mounted in a swinging
frame A48, which frame is pivoted into the
side frames A45, and 45A, on the pivot
screws 16A, and has a limited swinging
movement up and down about this pivot
16A. The shaft A2, of the adding wheels
A50, projects beyond the sides of the frame
A48, and terminates in a suitable roiler
which operates in the cam slot of the cam
A59, mounted on the shaft Al. There are
two of these cams A59,—one for engaging
each end of the shaft A2, as clearly shown
in Fig. 25. From an examination of Figs.
20, 21, and 22, it will be seen how the par-
tial rotation of the shaft Al, will cause the
roller at the end of the shaft A2, to raise

and iower the frame A48, and so bring the

adding wheel A50, into and out of engage-
ment with the teeth of the rack R50. The
shaft Al, is turned by means of a suitable
crank A67, at the left-hand end of the shaft
A1, and is held at each end of its stroke by
the detent A69. The connection to this
crank A67, and the means for operating the
same, and for timing such operations wiil
be more fully explained in the description
of the left-hand side of the machine. For
the present, it is sufficient to state that the
turning of the crank A67, operates the
cams £59, which in turn operate to engage
and disengage the adding wheels A50, from
the racks R50. . '

- Jarrying mechanism.—Whenever the add-

ing wheeis AB0, are withdrawn from en-
gagement with the teeth of the rack R50,

they come into engagement with a single
tooth Ab4, which tooth Ab54, is so arranged
that if the adding wheel A50, in the order
next to the right has turned ten teeth, the
tooth A54, will, after the adding wheel A50,
has come into engagement with it, move a
distance of one tooth of the adding wheel
A50, in the direction the wheel rotates when
adding. The meéchanism for accomplishing
this result is clearly shown in the Figs. 16
to 22. Hach adding wheel A50, has twenty
teeth, and secured to the left-hand side of
the same is a two point cam A51, (see Fig.
24). This cam- AbL, turns with the adding
wheel A50, in the usual manner. Mounted
in the wheel frame A48, there is a second
shaft A3, on which are mounted hooks A52,
and AB3. The hook Ab2, extends toward
the wheel Ab50, and has its lip extending
into the path of the end of the cam _A51, as
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shown in Fig. 24. This hook Ab2, has a
small pin A18, extending under a tail from
the hook A33, and engaging the same so
that when the hook A52, is raised, it will
operate to depress the hook A53.
Extending across the machine and secured
to the two side frames A45, and 45A, is a
rectangular box A47, which box-has slots
cut in 1ts front and back edges, and the tooth
pieces Ab4, fit into these slots in the box
A47, and fit loosely enough so that they can

slide back and forth. The shape:of the piece

A54, is such that it can only slide the dis-
tance of one pitch of the rack R50, or wheel
A50. This is clearly shown in Fig. 3.
Along-side of the piece Ab4, is a somewhat
similar piece A5G, mounted in a similar slot
in the box A47, and provided at its lower
end with a tail which comes into the path of
and engages the lip of the hook A53, oper-

‘ated by the cam A51, of the wheel next to

the right: In the upper end of the piece
AB56, there is a pin Al9, projecting laterally
across the upper end of the tooth piece A54.
A suitable cover, A58, is secured to the top
of the box A47, and keeps the pieces Ab4,
and A5G, in their slots. The piece Ab4, at
its lower end is provided with an upturned
tail, and a light spring A81, extends from
this tail to the pin A19, and tends to hold
these two pieces in contact. . A spring AS80,
is connected to the upper end of the piece
A56, and extends to a suitable. fastening in
the cover A58, of the box A47. This spring
AS80, tends to pull the piece A56, downward
and so cause the tooth piece A54, to move
from the position shown in Fig. 3 on the
lower accumulator group to the position
shown in Fig. 3 on the upper accumulator
group. The normal position of the tooth
A4, 1is that shown in Fig. 16 and it is main-
tained in this position by means of the hook
AB3, engaging the piece A56, and holding
A56, in the position shown, under which
conditions the spring A81, slides the piece
Ab4, to its upper position. Whenever a

" wheel A50, by 1its rotation, causes the cam
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A51, to pass the end of a hook A52, and
raise the same, the pin A18, raises the tail
of the hook A53, and depresses the lip of
the hook and thereupon releases the piece
A56, and a spring A80, thereupon moves the
piece AB6, into the position shown in Fig.
19, in which position the hook A53, cannot
reéngage the pier> A56. This movement,
however, has not affected the location of the
piece A54, it being in the position of the
part shown in Fig. 16, there being a certain
amount of lost motion between the pin A19,
and the piece A54. In Fig. 19, it will be
seen that the piece A56, is resting in contact
with the bar A49. After the wheel A50,
has been raised out of engagement with the
rack R50, and into engagement with the
tooth Ab4, the bar A49, is dropped to the
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position shown in Tig. 16, and the tooth
Ab54, can then move a distance of one pitch,
as shown in the upper adding wheel in Fig.
3. Thus it causes carrying to be done.

The operation of the bar A49, which is
technically known as the carrying bar, is as
follows: It is pivoted through side arms to

the frame A45, and 45A, by means of suit-:

able pivot screws A16. On a forward ex-
tending tail of the piece A49, there is mount-
ed a toggle cam 61A, which cam engages a
pin A32, mounted on the side of the ecam
AbB9, (see Fig. 20). When the parts are
in the position shown in Fig. 16, this cam
61A, and the cam A59, are in the position
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shown in Fig. 20. When the shaft Al, is

rotated to cause the adding wheels A50, to
engage the rack R50, the cam A59, is so ar-
ranged that the wheel A50, mioves during the

first part of its stroke, and the pin A32,

slides down the dead portion of the cam G1A.
After the wheels AB0, are in engagement
with the rack R50, the cam, A59, has a fur-
ther motion as indicated in Fig. 21—the add-
ing wheel and carrying parts being in the
position shown in Fig. 17. In this posi-
tion, the pin A32, and the cam on the end
of the forward arm of the piece A49, act as a
toggle, and the carrying bar A49, is moved
to its highest position. The cam A59, does
not, however, stop at this position, but passes
to that shown in Fig. 22, at which point the
pin A32, has passed out of engagement with
the toggle position of the cam 61A, this be-
ing effected through the engagement of an
end of the cam 61A, with a stop pin A17,
mounted in the side arm of the carrying bar
A49, stopping further swinging motion of
the cams 61A, and permitting the pin A1T,
to come into engagement with the second
step on the piece A57. This piece A57,is a
retaining latch and has two steps for the
engagement of the pin A17. The piece AST,
is held in contact with the pin A17, by any
suitable spring, (not shown) and is provided
with a tail extending into the path of a pin
A12, on the side of the cam A59, which pin
A12, engages said tail when the cam is
moved to 1ts normal position as shown in
Tig. 20, and moves the latch A5T, so that the
pin A17, is disengaged from the second step,
and falls to the first step, thus permitting
the carrying bar A49, to drop to its lower
position—the three positions of the bar A49,
being clearly shown in Fig. 23; the lowest
position being shown in full lines; its ex-
treme upward position by the dotted lines
“Y?”: and its intermediate position when the

in A17, is in engagement with the latch
A57, by the dotted lines “Z.” Tt will thus be
seen that whenever a camn A1, is rotated so
as to pass a hook A52, it disengages the hook
A53, from the piece ABG, and the piece A6,
through the action of the spring A80, drops
to the position shown in Fig. 19 and is held
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by the carrying bar A49,—the carrying bar
being then at the intermediate or “Z” po-
sition, as shown in Fig. 23. After the add-
ing wheels A50, are restored to their upper
position and in engagement with the tooth
A54, the cam A59, causes the pin A12, to op-
erate the latch A57, and drop the carrying
bar A49, to its “X” position, whereupon the
spring A80, moves both the piece A56, and
the tooth Ab54, into their lower position and
so rotates the wheel A50, one tdoth. '
In taking a total, the usual method is fol-
lowed as in other machines of this’ class.
The wheels are first-brought into engage-
ment with the rack R50, and the racks are
then moved until the wheels have been re-
versed and the cams A51, engage the hooks
Ab2.--at which position further travel of
the rack R50, is impossible, and the racks
have moved a distance to correspond with

the various figures in the total.

Rack actuators—Having described the
keyboard and its method of limiting the
travel of the racks R50, and the adding de-
vices and their methods of engaging ‘the
teeth 50R, of the racks R50, T will next de-
seribe the method of moving the racks R50,

"back and forth in the operation of the ma-

chine. - ‘

A horizontal shaft R1, extends across the
maehine and above the racks R56.  To this
shaft R1, there is secured a bail 45K, which
extends across the machine under the racks
150, as clearly shown in Figs. 8 and 4; and
extending across between the sides of the
bail 45R, there is a bar R51, which sérves as
‘the fastening for one end of the syringz R81.
Mounted so that they can rosais upon
shaft R1, are a series of thr
R45,—the lower arm having ¢
as be
nals hav
a.‘nd B Ao
side ¢f the rack R50. The object of the
double terminal of the lower arm of the
crank R45, is to serve as a means of securing

" the tooth segment R52, thereto, which is

BO
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done by means of the rivets R13, and Ri4.
To the head of the rivet R13, there is se-
cured one end of the spring R81, and on one
side of the lower arm of K45, there is a pin
R16, which serves as a fastening for one end
of the coil spring R80, the other end of the
spring being secured to a vertical horn, ex-
tending up from the rack R50, as clearly
shown 1n ¥igs. 3 and 4. One of these three-
arm cranks 145, is provided for each of the
racks B50, the lower arm, in each case, ex-
tending down vertically along-side of the
rack R50, and the horizontal arms to the

#wont and rear converge to the width of the

‘Avne printing type of the printing section

imrthe manner usual in this class of ma-

chines, as'shown in Fig. 45; in this way re-
ducing the width of.the'section from the dis-

?

tance between the extreme columns of keys

on the keyboard to the width of the columns -

of the printing type.

Upon a shaft R2, is mounted, by means of
suitable arms R44, an alining bar R93, so
arranged that when the shaft R2, is rotated
a slight amount, the alining bar R93, can be
made to enter between the teeth of the seg-
ment R52,—the object of this device being
to provide a means for bringing the three-
arm cranks R45, to a constant position at
the time of printing—this. method being
known as a device for giving forced aline-
ment to the type, that is, not depending
upon the stops K23, in the keyboard for the
alinement of the type in adding a column of
figures; nor depending, on the other hand,
for the alinement in printing totals, on the
accuracy of the carrying cams A51. The
adding section of the machine is provided
with suflicient lost motion in each case to
permit the alining bar R93, to bring the
type in all cases to instant alinement. A
segment R54, is secured to the side arm of
the bail 45R, and swings in a path which
prevents the alining bar R93, from engag-
ing the teeth of the sector R52, until 45R, is
in its extreme rear position, as shown in
Fig. 4. -

An examination of the drawings Fig. 3
and Fig. 4 will disclose a curious arrange-
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ment of the springs R80, and R81. In Fig. -

3, which is the position of the machine with
the handle in its normal position of rest, the
spring R80, is extended and the spring R81,
is contracted. If, however, the handle of
the machine is operated, and the rack R50,
moves to the rear, it will be seen, from an
examination of Fig. 4, that the spring R80,

_contracts, and spring R81, extends, the 1

movement of parts above mentioned causing
the pin R16 and the vertical horn on R50 to
assume a position nearer together, thereby
permitting the springs R80 te contract, and

the rivet R13 and the bar R51 assume a po- 1

sition farther apart, thereby causing the
spring R81 to extend. The effect of this
action is to maintain a relatively constant
tension on the rack R50, with a resuit that
there is very little tendency for the rack
R50, to rebound when engaging a stop K23,
in the keyboard, even when the machine is
operated at a very high speed. This ar-
rangement of the two springs also has the
effect of equalizing the resistance to the han-
dle pull on its forward and back strokes. -
The method of rotating the shafts R1, and
R2, will be described in connection with the

- handle and right-hand side devices.

The forward and rear arms of the pieces

R45, connect to and operate the printing de-

vice which I will next describe.

Number printing. device—The printing
device is mounted (between two plates P50,
and P51, (see Figs. 8, 4, 27, 28 ana 29),
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.which plates are secured in the machine di-

rectly above the series of three-arm cranks
R45. Passing between these plates is a
shaft P1, upon which are mounted a series

of upwardly extending arms 52P. To the

upper end of the arms 52P, there is pivoted
about the rivet P11, the type sector P54, as
clearly shown in Figs. 3 and 4. These type
sectors have a series of ten figures, from 0
to 9, on their peripheries, and a second rivet
P10, serves to connect the upper end of a
connecting rod P38, which extends to and
engages the pin 15R, on the rear end of the
three-armed piece R45. From this, it will
be seen that if the rack R50, moves to the
rear, then it will, through the vertical slot
in its lower side, move the pin R14, and so
swing the piece R45, about the shaft R1, and
cause the pin 15R, in the rear of arm R45,
to swing through an:approximate vertical
arc. The distance the pin 15R, will travel
will be exactly proportional to the distance
the rack R50, travels; thus, if the rack R50,
is in its forward position, the pin 15R,
would -be in its lowest position, and the type
sector P54, will be in a position to cause its
upper type to print. This type will be “0”.
If, however, the rack R50, moves to the rear
so as to engage the stop K23, on the key-
stem K51, it will have moved one-ninth of
its possible travel and the pin 15R, will be
moved upward a small distance. This dis-
tance, however, is sufficient to bring the next
succeeding type on the type sector P54, to
the position of printing, and it will be figure
“1”. This position is indicated in dotted
lines in Fig. 8. If the rack R50, moves to
the rear until it engages the stop K23, on the
keystem K54, it will swing the type sector
P54, upward until the fifth type or figure
“4” will come to the printing position, as
indicated in Fig. 4.

Secured to the shaft P1, there is a piece
P58, which piece serves as a fastening for
one end of the springs P85, the other end
of which engages the upward extending
arms 52P. Across the upper part of the
piece P58, there extends a bar P17. Along-
side of each of the arms 52P, there is a flat
piece P62, mounted to swing on the shaft
P1, the same as the arm 52P. These two
pieces 52P, and P62, are held together by
means of a rivet P16, and a loop spring
P86, which is secured to the piece P62, at
both ends and presses against the rivet P16,
as clearly shown in Figs. 8 and 4. This
piece P62, has on its forward edge three
projecting lips for engaging various de-
vices for holding the arm 52P, in its non-
printing position. The lowest.of these lips
engages the printing trigger 57P, which
printing trigger disengages the pieces P62,
at every operation of the handle. . The
printing trigger 57P, extends entirely across

-between the plates P50, and P51, and en-
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gages all nine of the pieces P62,—it is se-
cured to a shaft P2, to the right-hand end
of which is mounted a niece P73, (see Figs.
30 and 34) outside the right-lrand plate P50.
This piece P73, is connected through a
round hole in P50, to the printing trigger
57P, by a pin 28P, and is provided with a
rearward projecting member having an ad-

70

justing screw 22P, for engaging an arm

P74, mounted on the shaft P1. The rela-
tion between the arm P74, and the piece
P73, is such that the shaft P1, turns the
piece P58, from the position shown in Fig.
3 to the position shown in Fig. 4 before
P74, engages the screw 22P, and causes the
piece P73, to be moved and the printing
trigger 57P, to disengage the pieces P62.
A suitable spring P83, (Fig. 84) returns
P73, and the printing trigger 57P, to their
engaging positions. The middle lip on P62,
is for the engagement of the “0” printing
trigger P57. The triggers P57, are held
into engagement by the light springs P82,
and are normally in engagement with the
piece P62; when, however, the three-arm
crank R45, is’' moved from its position of
rest, as shown in Fig. 3, the pin R15, on
its forward arm engages the “0” printing

trigger P57, and moves P57 to a position out -

of engagement with the piece P62, as shown
in Fig. 4. The upper end of the “0” print-
ing trigger P57, is provided with a wing
extending to the left and engaging the next
succeeding similar trigger so that when
any one of the “0” printing triggers P57,
is operated by means of the pin Ri14, it
causes all of the other triggers P57, to the
right to become disengaged from the pieces
P62. The detail drawing Fig. 33 clearly
shows this feature. The upper lip on the
piece P62, is for engagement with a hori-
zontal sliding piece P67, which piece P67,
is operated by hand and is normally not in
position to engage the piece P62. Across
the space between the two side plates P50,
and P51, of the printing section, there ex-
tends a rectangular bar. P18, which is ad-
justably mounted to move a small distance
back and forth—this adjustment being ac-
complished by eccentric shaft P19. This
bar is known as the rebound bar.

The operation. of this printing device
would be as follows: Assuming that the
horizontal slide P67, is put in its non-operat-
ing position: first, the parts would be in the
position shown in Fig: 8, key K54, being de-
pressed and the handle operated on its for-
ward stroke, the “0” printing trigger P57,
would first be disengaged as shown in Fig.
4. Next, the printing trigger 57P, would be
operated and the parts would assume the
position shown in Fig. 27, at which position
the type would strike the paper on the
platen “S.” Tn this position, the small pin
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with the piece P62, which would slightly ex-
tend the rebounding spring P86—the piece
P62, being in contact with the rebound bar
P18; the spring P85, having contracted and
moved the type sector P54, from its normal
position to its printing position.. Inasmuch,
however, as the spring P86, is much stronger
than the spring P85, the type sector P54,
would immediately, after printing, assume
the position, shown in Fig. 29, with the type
slightly withdrawn from the contact with
the paper on the platen “S,” thus preventing

chattering of the type or double printing.

The return stroke of the handle of the ma-
chine would cause the shaft P1, to be turned
in a reversed direction, and the bar P17,
would press against the piece P62, and re-
store the printing dévice to the position
shova in Fig. 3.

The punctuation device~~By means of
this device, the punctuation of the numbers
printed by the printing device just described
can be so regulated that the machine will
print in United States money, instantly
changed to print in plain units, and also to
print in plain units with decimals of tenths.

It has a further function of regulating the.

. punctuation in discount, and a further funec-
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tion of cutting off the printing entirely so
that the machine can be operated for addi-
tion or multiplication without printing the
series of operations upon the paper. This
device is fully illustrated in Figs. 3 and 4
and Figs. 27 to 32 inclusive. In Fig. 3, this
device is shown in its normal position and
consists of an arm P59, pivoted at P14, to
the arm 52P. This arm P59, terminates at
its rear end in a type either a comma or
decimal point. P59, has a downward ex-
tending member terminating in a flattened
foot and having a downward projecting lip
at its forward end. A third member extends
radially from the pivot P14, in an upward
direction and is for the purpose of engaging
the stationary restoring bar P27. A spring
P80, is mounted in a suitable holder P13, on

_ the arm 52P, and has a tendency to turn the
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piece P39, so that the decimal point will
move upward. A hook P61, is pivoted at
P15, to the arm 52P, in such a manner that

-its rear end can engage the foot on the lower

end of P59. This is clearly shown in Fig. 3.
The hook P61, has a tail extending forward,
which tail comes into contact with a sliding
piece P67. This sliding piece P67, is shown
in detail in Fig. 82, and is provided with
three humps a, b, ¢ on its upward extending
edge. The tail of the hook P61, normally

- presses against the flat part of this upper

(Y]

edge, but when P67, is moved laterally so
that one of the humps @, b, or ¢ engages the

tail of the hook P61, it raises this tail and
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so depresses the hook, thereby permitting it
to disengage the rear end of the foot on piece
P59, as is clearly shown in Fig. 28; and as

the arm 52P, moves the type sector P54, to-
ward the platen “S,” the radial tail on the
piece P59, would leave the bar P27, and per-
mit the spring P80, to swing the type on the
rear end of P59, to the printing line, and
this is determined by the lip on the forward
end of the foot at the lower end of P59, en-
gaging the hook P61, as shown in Fig. 29.
These three humps ¢, b and ¢ on the upper
edge of P67, are so spaced that they disengage
the hooks 61P, mounted on the arms 52P,
which would correspond to the punctuation
in the number 1,000,000.00, when the piece
P67, is in its normal position. If, however,
the piece P67, which slides across between
the plates P50, and P51, is moved to the
right one space, it would bring the three
humps a, b and ¢, one place to the right, and
the punctuation would be as in the number
10,000,000.0. This will provide a punctua-
tion with one decimal place, instead of two
as is used in United States money. If P67,
is moved still farther to the right to its ex-
treme position, then the three humps a, &
and ¢ will disengage the hooks P61, so that
the figures will be punctuated as follows
100,000,000. In each of the examples given,
the entire series of nine printing devices are
used. Of course, if the figure printed does
not embrace nine figures, only those punctu-
ating devices will print which are on the
released arms 52P. The slide P67, is pro-
vided with a series of small holes “d,” into
which a spring detent P81, (Fig. 34) en-
gages and a small knob 10B, is mounted on 100
the outside of the case on a suitable slide
with an index, and engages the slide P67,
and enables the operator to locate it later-
ally. When the tail of the hook P61, rests .
against the flat part of the slide P67, it does 105"
not disengage the foot on the piece P59, with
a consequence that when printing takes
place, the type on the rear end of P59, as-
sumes the position shown in Fig. 27, and
does not come in contact with the paper 110
about the platen “S.” When the arm 52P,
is restored to its normal position, the upper
extending member of P59, engages the sta-
tionary bar P27, and restores the arm P59,
to the position shown in Figs. 3 and 4. 115
When it is desired to use the adding
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" mechanism of this machine without operat-
-ing the printing device, the small knob 10B,

is moved to the left until the index point on
its slide comes opposite the letter “ X.” This 120
causes the lower part of the slide P67, to
come into the path of the upper lip on the
piece P62, as clearly shown in Figs. 3 and
4, in which position P67, serves as a stop
which would prevent any movement of the 125
piece P62, in a rearward direction through
the action of the springs P85, and this irre-
spective of the operation of the printing
hook 57P, or the “0” printing trigger P57,
so that multiplication can be- performed on 130
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the adding device or any other calculation
desired, without in any way affecting the
record as printed on the paper, and when
it is desireg to print the result of these com-
putations, it is only necessary to return the
knob 10B, to its normal position or such

" position as is desired.
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Discouni.—Whenever it is desired to fig-
ure a discount or do any other calculation
which involves the multiplication of one
number by a number terminating in a deci-
mal fraction, thereby causing it to become
necessary to place the decimal point as many
figures to the left of the normal position as
there are figures to the right of the decimal
‘point in the multiplier, the knob 10B, is
moved to the left until the pointer comes
opposite the figure on the scale correspond-
ing to the number of decimal places so
pointed off. This results in moving the
slide P67, to the left, and progressively
moving the three humps @, & and ¢ to the
left as many of the printing segments as
there are places which we wish to count off.
The lower projecting edge of the slide P67,
which has the detent holes “d,” in it pro-e
ceeds to intercept the right-hand type sec-
tors by engaging the pieces P62,—the dis-
tance from the edge of the piece P67, which
engages the arms P62, to the hump “¢”
always representing two of the type sec-
tors. Thus, if it is desired to obtain the net
amount after deducting 6% from $2,436.75,
this amount would be multiplied by 94 in

the usual way giving a result of $229,054.50, -

but, by moving the knob 10B, two places to
the lett, we cut off the right-hand “5” and
“0” and move the punctuation two places
to the left so that the figure printed as the
net amount is $2,290.54. - By this method,
any amount less than one cent is disregarded
in the final result. Of course, if there are
more than two figures to the right of the
decimal point in the multiplier, the knob
10B, would be moved farther to the left so
that the pointer comes opposite the third
figure or fourth figure of the scale, and it
will be seen that the capacity of the ma-
chine would extend up as high as. eight
figures. : : S
Having described the three principal sec-
tions of the calculating and number print-
ing devices of this machine, as shown in

" Figs. 3 and 4, and their connecting mem-
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bers—that is the keyboard, which serves to
set the machine for a definite operation; the
adding device, which accumulates the result
of the amount set up on the keyboard, and
the printing device, which records the op-
erations—{irst, of the amounts set up on the
keyboard; and second, the totals as set up
by the adding device, it is evident: that
these three sections of the machine consti-
tute the means for performing the principal
functions of the entire device. The operation
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of these three sections, after the setting of

the keys, is accomplished through the par-
tial rotation of the horizontal shafts O1;
R1; R2; P1; and Al, and 1A. These shafts
may be divided into two classes: first, those
which have a regular or constant movement

" at every operation of the machine, inde-

pendent of whether the operation calls for
a total or the adding of a figure; second,
those shafts which have a movement at one
time for the adding of figures, and at a
different time for the giving of totals. Of
these shafts all but Al, and 1A, belong in the
first class. Al, and 1A, come under the
second. : - '

The right side—1 will now describe the
mechanism for meving the shafts of the
first class, that is those which have a con-
stant motion in relation to the operation of
the handle 058, on the side of the machine.
This mechanism is clearly shown in Figs.
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39 and 40, and is mounted on the outside of -

the right-hand frame B46, of the machine.
It pertains to the handle 058, and its op-
erative connections to the various shafts
aforesaid. .

The requirements of a modern adding
machine necessitate the applying of power
through a flexible connection in such a man-
ner that the handle or other operating mem-
ber may be moved at a speed entirely inde-
pendent of the operation of the machine.
In common practice, the handle is connect-
ed to the operative parts by a series of
springs, so that when the handle is moved
from one position to the other, it puts a

tension on these springs, which in turn move

the operated members of the device. These
operated members are in some manner con-
nected to a suitable governor, which regu-
lates the speed at which they may move,

and the handle or its equivalent has some.
device which causes the handle to remain in .

its extreme position until such time as the
operated device has completed its stroke, at
which time the handle and the operated de-
vice return to their normal positions to-
gether. The ordinary device of this kind,
however, makes no provision for maintain-

" ing a constant speed of the operated parts

when the handle is moved slower than the
speed at which the governor for the oper-
ated parts is set, and this in practice is
fourid tohave certain objections—oné of these
objections being that it gives time for the
manipulation of certain other parts of the
machine, such as the keys during the . for-
ward stroke of the handle, thereby changing
the setting of the machine during its course
of operation; and in many machines this
causes .the mechanism to lock and prevent

the further use of the machine until it is

untangled—this often being a difficult and
time-consuming task. In the device shown
in Figs. 39 and 40, this objection is over-
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come by arranging the mechanism so that
the forward stroke of the operated parts is
timed exclusively by the governor. The for-
ward stroke of the handle 058, first causes
the mechanism to be unlocked and the oper-
ating springs immediately carry the oper-

- ated device through their forward move-
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ment at-the speed determined by the gov-
ernor. The handle may be moved either
faster or slower than the operated parts. If
it moves faster, it must remain in its ex-
treme forward position until the operated
parts catch up, and if it moves slower, the
operated parts remain in their lower posi-
tion until the handle overtakes them, and
they return together.

Referring to the Figs. 839 and 40, 058, is
the handle mounted on, but not secured to
the shaft Ol. An irregular plate 050, is
secured to the hub of the handle 058, so
that O50, and the handle move together. A
full-stroke pawl 091, is maintained in its
normal position by a suitable spring O81,
and engages a toothed segment O67, during
the progress of its travel. It is free from
engagement with the segment O67, in its
normal position, as in Fig. 39, so that it can
reverse itself for the next forward stroke,
but is held in a tilted position at the for-
ward end of the stroke, as shown in Fig. 40,
by the extending hook on the lower end of
the segment O67. This extending hook pre-
vents the repeated vibration of the pawl
091, which vibration, in rapid operation of
the machine, would cause the pawl to lock
on the beginning of the return stroke, re-
quiring a second touching of the handle be-
fore it would return. The pawl 091, is fur-
ther used as a lock for the handle O58, in
this machine in the following manner: A
lever 510, is pivoted on the side frame B46,
and engages a pin 110, mounted to side of
the center of the pawl 091. An upward ex-
tending member B56, terminates in a small
roller B36, which is in contact with the car-
riage C45, of the machine. This roller, in
its normal position, is shown in Fig. 39,
and holds, through the lever B56, the lever
510, out of engagement with the pin 110,
on the side of the pawl 091. But after the
carriage is moved out of the path of the
roller B36, it permits the spring 088, to
canse the lever 510, to bear on the pin 110,
on the side of the pawl 091, and tilt the
same so that the end of the pawl 091, en-
gages the corner of the plate O67, and forms
a block to the further travel of the plate
050, and handle O58. Secured to the shaft
01, and just back of the plate Q50, there is
a second irregular plate O51. Some dis-
tance forward of the shaft O1, there is
mounted a two-armed lever O57, upon a
suitable stud 015, secured to the side frame
B46, and a similar arm 570, is secured on
a similar pivot some distance to the rear of

k& R

‘the shaft Ol. In the drawings, these two

pivots O15, and 150, are not diametrically
opposite the center of the shaft O1, but this
irregularity is of no particular consequence.
The levers 057, and 570, are not pivoted
in their middle. Each is pivoted with a
long arm and a short arm, the upper arm
of the lever O57, being longer than the
lower, and the lower arm of 570, being
longer than the upper. A coil spring O80,
extends and is connected between a stud
013, mounted on the piece O350, and the
lower end of the lever O57. A similar
spring 800, is connected at one end to a
stud 130, mountd on the piece 050, and
extends and is connected to the upper end
of the lever 570. Connected to the upper
end of the lever 057, is a link O56,—the
other end of which is connected to the piece
051. A similar link 560, connects the Iower
end of the lever 570, to the piece 051, which
connections are all clearly shown in Figs.

70

75

80

8F

39 and 40. Upon the upper part of the plate '

050, is pivotally mounted a hook O53. This
hook 053, engages a lip on the left-hand
end of the piece 051, and is held in engage-
ment by the spring 082. A small lever 055,
is pivoted in a suitable position on the side
frame B46, to engage a projecting wing 054,
of the hook 053, and the lever 055, is
held in its normal position by a suitable
spring O83.

The operation of this device is as follows:
The normal position of the parts at rest is
indicated in Fig. 39—suitable means being
provided in the form of stops 092, to pre-
vent further rotation of the parts to the
right. The handle 038, is moved in its for-
ward direction and causes the wing O54,
of the hook 033, to engage with the upper
end of the lever O35, which offers a re-
sistance to the forward movement of the
hook O53, and causes the same to disengage
from the lip of the plate O51. The plate:
051, on the shaft O1, being released, imme-
diately moves to the position indicated in
Fig. 40, which is the other extreme end of
its travel, a suitable stop 094, being pro-

-vided to limit its travel in this direction.

The cause of this movement of the plate
051, is the contraction of the springs 080,
and 800,—the studs 013, and 130, being se-
cured to the piece O50, (which only moves
with the handle O58,) remaining compara-
tively stationary. The springs 080, and
800, pull on the levers 037, and 570, and
through the links 056, and 560, rotate the
piece 051, to the position shown in Fig. 40.
The handle O58, may be held either sta-
tionary immediately after the disengage-
ment of the hook 053, and the plate 051,
or it may be drawn forward while the plate
051, is 1n course of its movement. When
the handle 0358, is drawn forward to its ex-
treme position, as shown in Fig. 40, the hook
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053, will come forward with it, until a
small wing on its under side, similar to 054,
engages the pin 021, mounted in the side
frame B46, which causes the hook 053, to
swing backward under the influence of the
spring 082, and reéngage the lip on the end
of the piece O51. When the handle 058, is
in the position shown in Fig. 40, the springs
080, and 800, are extended to' their maxi-
mum length. This tension on the springs

080, and 800,. causes the mechanism to be

in a state of unstable equilibrium, and on
releasing the handle 058, the springs 080,
and 800, are partially contracted, and cause
the parts to assume the positions indicated
in Fig. 89, in which position the operation
of the handle is ready.to be repeated.
Connected and secured to the end of the
shaft P1, is a crank O60, extending in a for-

ward direction, and the forward end of the
crank 060, is connected by a link O61, to~

the plate O51, so that when the plate O51,
moves from the position shown in Fig. 39
to the position shown in Fig. 40, the link
061, moves the crank 060, and partially ro-
tates the shaft P1, which causes the printing
device to be operated. On the return stroke

- of the handle 058, the plate O51, resumes
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its normal position, as shown in Fig. 39, and
the crank 060, is returned to its normal po-
sition.

The irregular piece O51, has a rearward

extending member, terminating in a roller .

028, which roller works in the slot of an
irregular cam 062, secured to the end of the
shaft R1. This irregular cam 062, is de-
signed so that the distance from the lower
end of the slot to the point marked “»” is
made concentric with the center of the shaft
01, so that the movement of the piece 051,
from its position, as shown in Fig. 39, until
the. roller 028, comes to the place marked
“g”, will not cause any rotation of shaft R1.

From “z” to the place marked “y”, the cam

is not concentric with the shaft O1, and the

roller 028, causes the cam to move back-"

ward into the position shown in Fig. 40. In
this position, that portion of the cam slot
between the letter “y” and the-upper end of
the slot is again concentric to the shaft O1.

"From this, 1t will be readily seen that the.
‘movement of the roller 028, is co-incident

with the rotation of the shaft-Ol1, but the
rotation of the shaft R1, takes place in the
middle of the movement of the shaft O1,
there being a dead space in the movement
-of the cam 062, both™ at the beginning and
at the end of the time during which the
shaft O1, is moving. The object of this
irregularity in the time of travel of the
shaft R1, 1s to provide time for the opera-
tion of the adding mechanism either before
or after the movement of the racks R50, as
the case may require, the movement of the
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shaft R1, causing the movement of the racks
as before described.

Upon the end of the shaft R2, is secured
an upright cam O64. The arm 063, and the
cam 064, are held in their relative positions
by means of a spring 087, connecting the

-two together, and a stud 220, mounted in

the cam O64, which presses against the side
of the arm O63. The end of this cam O64,
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extends into the path of travel of the roller

028, when it is moved between the point
marked “y” and the upper end of the cam
slot, and this engagement results in a slight
rotation of the shaft R2, to the right, there-
by causing the alining bar R93, to perform
its function. The object of making the cam
064, a separate piece from the arm 063, and
connecting the two by a spring 087, is to
provide a yielding connection to operate the
alining bar R93,—it always being possible
that this alining bar may strike one of the
teeth of the alining racks R52, end on, and
if there was no flexible connection between
the cam 064, and- the alining bar R93, in-
jury would result to the machine. The cam
064, is held in its normal position by a
suitable spring O85.
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The speed at which the shaft O1, may be

_operated is determined by a suitable gover-

nor and this is fully shown in Figs. 41, 42,
43, 44 and 45.

Description of governor—The location of
the governor is on the inside of the forward
part of the left-hand side frame B47, as
shown in Fig. 45—this being the most avail-
able space in the construction shown, though
the device could be placed as effectively in a
number of other locations, provided there
was sufficient room. The governor consists
primarily of a hollow, cylindrical box D46,
into which is screwed a tight-fitting cover
D47. The inside of this cylindrical box
D46, is half filled with solid segments D48,
and D49, each segment being 90°, and the
two being placed opposite each other.
Through the segment D49, there extends an
open passageway connectin;
chambers on its opposite siges, and through
the segment D48, is a similar passageway,
which, however, is intercepted by a valve
which can be adjusted so as to permit any
desired amount of opening of this passage-
way. This valve consists of a cylindrical
hole bored into the segment D48, radially
from the outside, and into this hole there
fits a plug 25D, having a suitable notch in
one side arranged to coincide with the pas-
sageway through the segment, as clearly
shown in Fig. 44. This plug 25D, is capable

the two hollow-
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of being rotated by means of a screw 26D, -

engaging a worm thread around its outer
edge. This screw 26D, comes opposite a
small boss on the back side of the governor
body D46, which small boss has a hole
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-through its center and is closed by a suitable

screw 27D. It is evident that by the re-
moval of the screw 27D, a screwdriver may
be inserted in the hole and engage a screw-
slot in 26D. On turning the same, it will
cause the valve 25D, ‘to rotate and either
open or.close the passageway through the
segment D48. Through the center of the
cover-D47, there extends a shaft D1. A suit-
able stuffing-box D42, surrounds this shaft,
and the shaft D1, is slotted at its inner end
to receive a vane 52D, which is of the same
length as the internal diameter of the gov-
ernor body D46. Inasmuch as this vane
52D, is secured to the shaft D1, it is evident
that the shaft D1, can have a rotation
through an angle of 90° only, also that after
the hollow spaces in chambers on the side
of the segments D48, and D49, are filled
with a liquid, that the rotation or partial ro-
tation of the vane 52D, will cause this liquid
to pass through the passageways in D48, and
D49, and the adjustment of the size of the
passageway D48, will regulate the speed at
which the liquid can pass from one side to
the other of the segment D48. On the end
of the shaft D1, there is fixed a suitable
crank 51D, which, by a link 50D, is con-
nected to a crank 500, on the, shaft OL.
This linkage is clearly shown in Fig. 41 and
Fig. 45. It is evident that the shaft O1, can
turn as fast as the governor shaft D1, and
no faster, and inasmuch as the small boss,
ferminating in the screw 27D, extends into
or through the side frame 347, it is quite
accessible for adjustment from the outside
of the machine. If the handle 058, is cop-
erated in less time than the governor per-
mits the shaft O1, to rotate, the hook 065,
which is loosely pivoted on the stud O17j
will engage the lip marked “b” on the right-
hand member of the irregular plate 050,
and thus prevent the handle 058, from re-
turning to its normal position, holding the
handie in the position shown in Fig. 40 until
the roiler 028, on the piece 051, completes
its stroke, and at the upper end of its travel
engages a cam surface on the piece 66,
which is made fast to the hook O65. This
engagement of the roller O28, moves the
hook 066, into the position shown in Fig.

" 40, and releases the hook 0865, from engage-
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ment with the lip “b” on the piece 050,
thereby permitting the handle O58, to re-
turn ‘o its normal position. A second lip,
marked “a,” on an upward extending mem-
ber of the piece 050, serves as a means of
engagement for a hook 520, which is
mounted on the stud O17. This hook 520,
is provided with a small pin 240, in one
side, which engages a slot in the end of the
crank 052, mounted on the end of the shaft
L1, and a light spring O84, extending be-

-tween the crank 052, and the hook 065,

18

serves to operate both the hook (65, and
through means of the pin 240, the hook 520.
The rotation of the shaft L1, to the left for
a short distance serves, by means of the
crank 052, to raise the hook 520, out of en-
gagement with the lip “a” of the piece O50.
The means for rotating the shaft L1, will be
more fully described with the left-hand op-
erating parts. Suffice it to say here that
the machine is normally locked so that the
handle 058, cannot be operated; and only
when the carriage is in the proper tabulat-
ing position, or the proper keys on the key-
board are depressed, does the shaft Ll, ro-
tate and cause the hook 520, to unlock the
handle O358. ,

The left side.~The mechanism on the out-
side of the left-hand side frame B47, is de-
voted to the operation of those shafts and
other moving parts of the adding machine,
whose functions are irregular and whose
timing is not constant. In Fig. 46 will be
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seen a right elevation of the left side, show-

ing the parts as they appear completely as-
sembled. Owing to the large number of
pleces, and the fact that they over-lap each
other so frequently, but few of these parts
are numbered. In the succeeding Figs. 47 to

58 inclusive, different combinations of these:

parts are shown grouped together in a com-
paratively smail number in order to be more
ntelligible. - ‘

The principal functions of the left side
are, first, to unlock the handle O58; second,
to operate thé accumulators in proper time;
third, to release the keys—both numeral and
operating ; and fourth, to unlock the operat-
ing keys in the proper time. ‘ v

The term “operating keys” is here applied
to the nine keys shown in Fig. 46, numbered
K61, to K69. This row of nine keys is the
same as shown in Fig. 2 on the extreme left-
hand side of the keyboard. They are called
“operating keys” because the depression of
any one of them in conjunction with the
operation of the handle 058, causes the ma-
chine to perform some special function, or
fail to perform any function whatever.
These nine keys are, first, K61, a release key
which serves when depressed the purpose of
releasing any of the numeral keys which
may be depressed or any other of the oper-
ating keys which may be depressed ; K62, is

_a repeat key—its function being to prevent

the release of the numeral keys by operation
of the handle, as is customary in this class
of machine; K63, is the total key for the
upper set of accumulators; K64, is the sub-
total key for the same set of accumulators;
K65, is the adding key for the upper set of
accumulators; K66, is the total key for the
lower set of accumulators; K67, is the sub-
total key for the same set of accumulators;
K68, is the adding key for the lower set of
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accumulators; K69, is the non-add key.
These nine operating keys K61—K69, in-
clusive, are arranged close to the side frame
B47, and are guided at their upper end by
suitable slots 1n the top plate K50, and are
guided in similar slots between the side
frame and the bar K91, at their lower end.

"BEach keystem is provided at its lower end

with a suitable spring K81, which presses
against a small shoulder in the keystem and
against the bar K91. In the construction
of a machine of this character, having a plu-
rality of total keys operating ‘on  different
sets of accumulators, it becomes desirable
to so arrange the mechanism that only one
of these total keys can be brought into en-
gagement to connect with the printing de-
vice at a tirne. Therefore, the total keys and
sub-total keys are made interlocking—that
is, arranged so that when one of these keys
is depressed the others are locked up in their
non-operating position. In the present de-
vice, it is also desirable to make the non-add-
key K69, also interlocking with these total
keys, and this is accomplished in the fol-
lowing manner: Referring to TFig. 47, a
series of small, dangling pieces L50, are
pivoted in the side frame B47, between the
keystems K63—K64-—K65, etc.—one being
placed to the left of the keystem K69. A
lever D69, is pivoted at their left-hand end
in such a manner that one end of the lever
D69, can engage the danglers L50. These
danglers are of such a width that a rivet
K12, on the keystem, coming between them,
will cause them to spread to the right and

~ left until they engage the other rivets K12,
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- K66,—K67, and K69. The lever D69 is nor-
- mally held in the position shown in Fig. 47"
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on the other keystems and the lever D69,—
in this way preventing the depression of
more than one of the keystems K63,—K64,—

by a pin D14 (see Fig. 49), passing through

the plate D50, on the shaft O1. When the

plate D50, is in the position shown in Fig. 48,
this pin D14, engages a small outturning lip
on the left-hand end of the lever D69. When
the shaft O1, is operated so as to cause the

pin D14, to leave the lever D69, the spring

D81, moves the lever D69 to a horizontal
position which swings all the danglers L50,
to the right, their right sides éngaging all

the pins K12, which form stops for them. -

This will close the passage between them
and in this way prevent any of the keys
K63,—K64,—K66,—K69, from being de-
pressed. ‘ : I
The accumulating mechanisms of this ma-
chine are brought into engagement for the
purpose of adding by two entirely separate
mears. One method is by the tabulation of
the carriage. The other method is by the
depression of the adding keys K65, and
K68,—the operating handle of the machine
058, being normally locked against any
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movement by the hook 520. It is evident
that the machine can only be operated by
the disengagement of this hook 520, and
this is done both by the tabulating mecha-
nism and by the adding keys K65, and K68.
When the machine is adding by means of the
tabulating device, the hook 520, is unlocked
in the tabulating position only, and if the
carriage be spaced as much as one space to
the right or left; the hook 520, is brought
into engagement and locks the handle O58.
Whenever the adding keys K65, or K68, are
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depressed, the hook 520, remains disengaged

until the adding key is released. The result

. of this is that the machine will add in tabu-

lated columns of figures by means of the
tabulating stops on the carrigge; but when
it is desired to perform lineal addition, the
adding keys K65, or K68, must be depressed.

Adding by carriage tabulation—Refer-
ring to Fig. 56, we see an isometric view
of those elements which operate the carriage
tabulating device and connect one of the sets
of accumulators. This mechanism consists
of two elements which are adjusted and
operated by hand.. First, is a sliding stop
C96, mounted on a suitable rack C91, which
travels with the carriage. This is clearly
shown in Fig. 1 and Fig. 2. The means for
bringing this device into engagement is the
tabulating key K10, also shown in Fig. 2.
The key K10, passes through the top plate
K50, and engages a lever F67, which is con-
nected to a diagonal pivot F29, from which
extends an arm F58, at right angles to the
lever F67. A small rivet 14F, at the end of
the arm F'58, engages a slot in one end of
the lever F50, pivoted at F11. From this
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construction, it is evident that a depression

of the key K10, will depress the left-hand
end of the lever F50, and elevate the right-

hand end. The lever F50, serves to raise the

carriage abutment F73, which comes into the
path of stop C96. A small finger extending
from the left-hand end of the lever ¥50, en-
gages a pin F13, on a vertical sliding bar
F70, the lower end of which bar F70, en-
gages a bell crank F51, pivoted at.F14,
whose upper end is connected to a rod F52.
This rod F52, extends to the rear of the ma-
chine and serves the purpose of disengaging
the escapement of the carriage—all of which
is done in a manner usual in typewriting ma-
chines. When the carriage has been per-
mitted to escape until the stop C96, has come
into engagement with the abutment piece
F78, the key K10, is released and immedi-
ately causes the abutment piece F73, to de-
scend, and permits the sliding piece F70, to
rise and thus permit the connecting rod
F52, to disengage the escapement, which im-
mediately resumes its normal position and
holds the carriage from further movement.
In this position a small V-shaped point “#”
extending downward from the stop C96, en-
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gages an upward extending point “w” at the
right-hand end of a lever ¥61, which is
pivoted at F25. This lever F61, at its left-
hand end engages the upper end of a verti-
cal link D64,—the lower end of which is con-
nected to the piece D60. It is evident from
the drawing that if the carriage be per-
mitted to move one space either to the right
or left, the two V-shaped points “#” and
“w” will no longer engage each other, and
thus will permit the lever IF61, to move to
its normal position with the point “w” up
and the connecting link D64, down. With
this mechanism in mind, refer to Figs. 49,
50, and 57. . To the end of shaft O1, there is
secured the plate D50, and on this plate
there is pivoted at D14, the flying lever D53,
The upper end of the flying lever D53, is
connected by the link D56, to the lower end
of the crank AG67, and the connection be-
tween the link D56, and the flying lever D53,
serves also as a pivot for the hit and miss
piece D51, Pivoted to the side frame B47,
1s a lever D58, from the upper end of which
extends outwardly a pin D21, This pin D21,
extends into the path of the upper end of
the hit and miss piece D51. The lower end
of the lever D58, is provided with a notch
for engagement with the left-hand end of
the piece D6O.

Whenever the stop C96, on the carriage is
net in tabulating position, and as a conse-
quence the connecting link D64, is not raised,
the lever D60, assumes the position shown
in Fig. 49 and its left-hand end engages the
notch in the piece D58, causing the pin D21,
to interpose in the path of the upper end of
the hit and miss piece D51, after the shaft
01, is operated and the plate D50, is moved
into the position shown in Fig. 49. This
engagement of the upper end of the piece
D51, with the pin D21, causes the lower end
of the hit and miss piece D51, to miss en-
gagement with a square projection D12, on
the side of the plate D50. As the accumu-
lator crank A67, is held in its normal. posi-
tion, as shown in Fig. 49, by a slight spring

“detent A69, the movement of the plate D50,

does not through the flying lever D53, and
the link D56, cause any movement of the
accumulator crank A67, whatever. - If, how-
ever, the tabulating stop C96, is brought
into engagement, it causes the link D64, to

" move the piece D60, into the position shown
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in Fig. 50. Pivoted to the side frame B47,
is an irregular cam piece D67, provided
with three radially extending members—
one member extending upward, and to the
left engages the piece D66, which is forked
at its upper end to engage the pin D21. To
the right, there extends a member of the
piece D67, which has an irregular cam open-
mg from its end. This irregular cam en-
gages the back side of the pivot D14. When
the plate D50, is in the position shown in

ia

Fig. 50, the pivot D14, engages the cam slot
in piece D67, and through D66, moves the
pin D21, so as to bring the piece D58, where
the notch on its lower end is free to engage
with the left-hand end of the piece DGO.
This freedom to engage the lever D60, will
cause the pin D21, to remain in its upper
position whenever the link D64, is in its
lower position, and when the pin D21, is in
its upper position, it causes the hit and miss
piece D51, to engage with its end, this in
turn causes the lower end of the piece D51,
to miss the square projection D12, on the

late D50. If, however, the connecting link

64, is in its raised position, it will cause
the left-hand end of the piece DGO, to de-
scend out of the path of the notch on the
lower end of the lever D58, and so- permit
the pin D21, to move in a downward direc-
tion, as shown in Fig. 57. In this position,
the movement of the plate D50, will bring
the square projection D12, in contact with
the lower end of the hit and miss piece D51,
and so stop further rotation of the flying
lever D53, about its pivot D14. When this
condition takes place, the flying lever D53,
becomes a rigid extension of the plate D50,
and through the link D56, moves the adding
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crank A67, to the position shown in Fig. 57.

An inspection of the drawings of the IFigs.
49, 50 and 57 will disclose that this motion
of the adding crank A67, does not take place
until the latter part of the travel oF the
plate D50,—in fact the motion does not take
place until the shaft O1, has moved to such
a position that on the right-hand side the
roller 028, has passed the position “y” in
the cam O63, which is the proper timing for
the operation of the adding mechanism. On
the return stroke of the shaft O1, the square
projection D12, on the side of the plate D50,
leaves the lower end of the hit and miss
piece D51, and the flying lever D53, is
swung to the left on its pivot D14,—the de-
tent A69, being sufficient to: maintain the
adding crank A67, in its forward position.
This i1s maintained until the other square
projection D13, on the plate D50, engages
the forward side of the flying lever D33;
when the flying lever again becomes rigid
with the plate D50, and through the link
D56, moves the adding crank A67, to its
normal position. This engagement of the
projection D13, with the flying lever D53,
does not take place on the return stroke of
the shaft O1, until the roller 028, on the
right-hand side has reached the position “z”
in the cam 062, at which position the racks
R50, and the printing mechanism have as-
sumed their normal positions. From this
description, it is evident that the adding
mechanism will operate every time the
handle O58, causes the shaft O1, to turn;
while the piece D60, is in the position shown
in Fig. 57 so that it does not engage the
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piece D58, and thereby hold the pin D21,

"in the path of the hit and miss piece D51.

The mechanism for operating the lower
set of accumulators is in all respects similar
to that which is described for operating the
upper set of accumulators. The various
pleces may be seen in their positions on
Fig. 46. ‘

The unlocking of the handle 058, by the
engagement of the stop C96, with the lever
F'61, when in the tabulating position is ac-
complished as follows; (see Figs. 47 and
48.) "The shaft L1, extends between the
right-hand side frame B48, and the left-
hand side frame B47, terminating at -the

" right-hand side in the lever O52. At the

left-hand end of the shaft L1, there is an ir-
regular piece 51L, secured .to the shaft.
This piece 511, has two projections extend-
-ing to the left and one extending to the right
and rotatably mounted on the shaft L1, on
the outside of the piece 51L, is a piece 501,
which is held in a constant relative position
to the piece 51L, by means of a spring 81L,
and a pin 15L, inserted in the piece 50L. The
two left-hand projecting members of the
piece 51L, are in engagement with the two
studs D27, which forms the connection be-
tween the link D64, and the pieces D60, and

'D28. From an inspection of Fig. 47, it is
“evident that if the link D64, is raised, the

pin D27, will engage with the upper mem-
ber of the piece 51L;, and so rotate the shaft
L1, to the right and through the arm 052,
engaging the pin on the side of the hook
520, cause the hook 520, to disengage the
handle plate O50. After the handle 058,
has reached its extreme forward position in

"an operation of adding and is ready to be-

gin its return stroke to its normal positiony
the numeral keys have completed their func-
tions in the process of addition, and such as
have been depressed are ready to be released.
This is accomplished in the following man-
ner: : ‘

Numeral key release—The lower mem-

ber of the cam piece D67, is connected to a

horizontal bar D68; the forward end of
which is provided with a slot and slides on
a screw Li10, (see Figs. 52-55). This slid-
ing bar D68, is provided at its forward_end
with two projecting pins Li14, and L15,
which pins are arranged to engage with cer-
tain cams as .follows: A three-armed lever
152, is pivoted on the screw L10, which screw
L10, is secured into the side frame B47,—one
arm of the piece L52, extending backward,
has pivoted near its end the irregular cam
piece L63. The forward projecting arm of
1:52, has pivoted near its forward end the
cam piece 63L; and the upward extending
arm of 152, is connécted to the piece Lb1,—
the forward end of which is provided with a
slot, and is held in position by a suitable
stud 11L, passing through this slot into the

1,197,276

side frame ‘B47. This piece Lb1, is pro-
vided with a downward extending surface
“f which engages one arm of a horizontal
bell crank L53. (See Figs. 51 and 5). This
horizontal bell crank is mounted on a small
rectangular projection extending inward
from the side frame B47, and its forward
extending arm engages with a pin 17K, on
the left-hand end of the bar 66K. From
this construction, it is evident that if the
outward extending arm. of the bell crank
L53, is moved toward the rear of the ma-
chine, the forward extending arm will cause
the bar 66K, to move to the left, and in this
way disengage all of the key latches 52K,
from engagement with the numeral keys, as
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shown in the drawings of the keyboard sec- - -

tion. When the handle 058, is at its nor-
mal position of rest, the connections between
the bar D68, and the piece L51, are shown
in Fig. 52. . When the handle 058, is moved
to 'its extreme forward position, the piece
D68, is moved to the position shown in Fig.
53—the pin L14, passing over the cam L63,
and in doing so depresses the cam against
the tension of:the spring L80. This spring
180, is not of sufficient strength to overcomae
the resistance of the latch springs in the key-
board—therefore the piece L1, does not
move. . On the return stroke of the handle
058, the bar D68, is moved back to its po-
sition as shown in Fig. 52, and the pin Li14,
engages the cam L63; in so doing, 1t causes
the tail of the cam L63, marked “2” to press
against the screw L10. Inasmuch as_the
screw L10, is fixed in the side frame B47,
the movement of the pin L14, to the left
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causes.the cam 163, to be depressed, and so -

depresses the left-hand end of the three-'

armed lever L52, which moves the piece L1,
to the left and, through the bell crank 153,
causes the bar 66K, to release the numeral
keystems. T
- Operation of adding keys—As there are
occasions when it is desirable to cause the
accumulator mechanism to become operative
independent of the tabulated position of the
carriage, keys are provided, which on being
depressed, will cause the accumulator mech-
anism to be constantly in engagement until
such keys. are released. By this means,
lineal addition may be accomplished and
such other computations may be performed
where two sets of accumulators are, used
either separately or simultaneously as the

ccase ~may require. -This mechanism is

clearly shown in Figs. 49, 50 and 57. The
adding key K65, has near its upper end, just
under the top plate K50, a suitable notch

~“p”, facing to the rear; and a lever Lb7, is

pivoted to the side *frame B47,—the upper
end of L57, being turned in at right angles
in order to form a latch for engaging the
notch “n” in the keystem K65. A suitable
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spring holds this lever L7, so that the bent- 1360
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in end will bear against the back side of the
keystem KG65. The left-hana end of the
lever 157, is provided with a small pin L23,
which engages the right-hand end of the
piece DGO, so that when the key K65, is de-
pressed, and 137, engages the notch “n”, the
pin 123, will elevate the right-liand end of
the piece 160, as shown in Figs. 50 and 57,
and this will bring about the same combina-
tion of parts as though the link D64, had
been elevated through the action of the car-
riage and tabulating key. The operation of
the parts after the engagement of L57, with
the key K63, is in all respects identical with
the operation as before described, which
takes place through the action of the piece
D64 The mechanism for controlling the
operation of the lower accumulators with
the key I68, is jn all respects similar to
that which controls the upper accumulators
by the key K65, and the parts may be fol-
lowed in their positions on Fig. 46." In this
connection, it may be said that either or
both of the keyvs K65, or K68, may be de-
pressed, and when depressed the operation
of the vertical links D64, is rendered nega-
tive.

T'otals.~—Totals are taken on this machine
in the following manner, (see Figs. 58 and
59:) The total key K63, is depressed, and
when depressed, a lever L36, pivoted into
the side frame B47, and which has a right
angle bend at its upper end, extending
across the rear face of the keystem 163, en-
gages the notch “a” near the upper end of
the keystem. 1In so doing, it locks the key-
stem K63, in its depressed position and
moves its lower end so.that the pin L19,
which is near its lower end, rides up onto
the cam on the end of the piece 58L, and so
depresses this piece, moving it from the
position shown in Fig. 46 to the position
shown in Fig. 58. The piece 58L, is mount-
ed on a pivot 124, in the side frame B47,
and is held in a constant position in relation
to the piece 60L, by means of a stiff spring
extending between the two pieces 58L, and
60L; and a suitable pin 122, mounted in the
piece 60L. When the piece 58L, is de-
pressed, the extreme left-hand.end of the
piece 60L, is elevated to the position shown
in Fig. 58 and comes in front of the lower
end of the flying lever D53. With the parts
in this position, the left-hand end of the
piece €0i, offers a firm resistance to the
movement of the flying lever D53, when the
plate D50, is revolved. Therefore, the first
part of the movement of the plate D50,
causcs the flying lever D53, through the link
‘D56, to operate the adding crank AS6T.
This movement of the adding crank A67,
takes place during that part of the rotation
of the shaft O1, which moves the roller 028,
on the right-hand side between its extreme
position, as shown in Fig. 39, to the position
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marked “z” in the cam 062; at which time
the circular path of travel of the pivot D19,
of the flying lever D53, has dragged the
lower end of the flying lever D33, past
the end of the piece 60L, so that it no longer
has any effect on the adding crank AB7.
Pivoted at 19L, to the side of the piece 60L,
Is a curved piece L62. This piece L62, is
provided with a small pin 20L, extending
underneath the piece 60L,, and a spring 182,
is so connected as to hold the piece L62, in
the position shown in Figs. 58 and 59, with
the pin 20L, pressing against the bottom of
the piece 60L.

As the pivot D14, of the flying lever D53,
makes a circular travel from the position
shown in Fig. 58 to the position shown in
Fig. 59, and inasmuch as the adding crank
A67, has made its full travel and is stopped
by means within the adding mechanism, the
lower end of the flying lever D53, is caused
to ‘pass over the upper end of the piece
L62, slightly depressing this piece against
the tension of the spring 182, in so doing,
and the pieces then assume the position
shown in Fig. 59." On the return stroke of
the handle 038, the: movement of the pivot
D14, of the flying lever D33, causes the
lower end of the flying lever D53, to press
against the upper end of the piece L62.
This pressure, however, is almost in a direct
line with the pivot 19L, and consequently
has no tendency to swing the piece L62,
about -the pivot 191, but serves as a solid
obstruction to the movement of the lower
end of the flying lever D53. The result of
these conditions 1s that the connecting link
D56, moves the adding crank A67, back to
its normal position at the beginning of the
return stroke of the plate D50, and of the
handle O58. This movement of the adding
crank A67, taking place in that part of the
return stroke of the handle 358, which
moves the roller 028, on the right-hand side
between its extreme upper position and the
position marked “y” in the cam O62. After
the movement of the adding crank AG7, the
flying lever D53, drags over the upper end
of the piece L62, and assumes its normal
position, as shown in Fig. 58. On the re-
turn stroke of the handle 038, it is, how-
ever, desirable to release the total kev K63,
and this is accomplished in the following
manner: A sliding bar 1.66, is mounted on a
swinging cam Lb4, at its forward end and
over the stud 127, near its rear end. This
sliding bar L66, has a suitable projection
“p” on its upper edge, arranged to engage
the upper end of the piece L56, as shown in
Fig. 58, so that if the piece 1.66, be moved
to the rear, it will swing the piece LG,
about its pivot and so.release the keystem
K63, and incidentdlly disengage the pin
L19, from the -cam on the end of the piece

58L.  This movement of the piece L66 is
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accomplished as follows: On its extreme
rear end, there is pivoted a lever 167, which
is held in the position shown in Fig. 58 by
a light spring L84. On the back side of
the plate D50, there extends a.square rivet
18D, and the path of travel of this rivet
13D, is interseeted by the lower end of the

handle 038, and the forward movement of
the plate D50, the interference of the rivet
18D, and the piece L67, simply turns the
piece L67, to the left and in no way effects
the release of other pieces.
stroke, however, of the plate D50, the rivet
13D, engages the forward side of the lower
end of the lever L67, and swings it until
the upper end of L67, engages the pin 129,
mounted in the side frame B47. Further
movement of the rivet 13D, causes the lever
167, to move the sliding bar 166, to the rear
and so causes L66, to release the total key
K63. Inasmuch as this action takes place
prior to the time when the lower end of
the flying lever D53, engages the end of
the lever 60L, the movement of the lower
end of the flying lever D53, does not con-
tact with the end of the piece 60L. In this
same way, totals are taken by action of the
total key K66, for the lower set of accumu-
lators, being 1n all respects identical with
that for the upper accumulators, and the
same bar L66, operates to release both of
the total keys K63, and K66. o
In the operation of taking a total, it is
always necessary in this type of machine
te releagse any numeral keys whi¢h may be
depressed prior to the beginning of the
movement of the rack R50, and this is ac-
complished in the following manner, which
can be understood by noting Figs. 49, 50, 52,
53, 54, 55, and 57: An irregular piece L64,
is pivoted to the side frame B47. This irreg-
ular piece L64, is provided with a notch at
its forward end which engages a pin 22L,
on the side of a pivoted cam 63L, mounted
on the forward end of the three-armed lever
L52. This cam 63L, is in its normal posi-
tion when the machine is performing addi-
tion, as shown in Figs. 52, and 53, with the
point of the cam sufficiently elevated that the
stud L5, in the forward end of the piece
D68, passes back and forth without engage-
ment. If, however, the stud 22L, be de-
pressed to the position shown in Fig. 54 and
held there, then the movement of the stud
L15, as the piece D68, moves back and forth,
will engage the cam 68L, and as a conse-
quence will raise and lower the forward end
of the three-armed crank L52. As this rais-
ing of the forward end of L52 would take
place on the forward stroke of the handle
058, it is evident that the numeral keys will
be released on the forward stroke of the han-
dle, which is the’end desired. This release
is timed to take place during the first part

On the return -
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of the forward stroke of the handle and
before the racks R50, have begun to move—
all of which is done by the change in the
location of the cam 63L. The cam 638L, is
held in its depressed position, as shown in

Fig. 54, by the aforesaid irregular piece L64,

which 1s provided with a stud 25L, extend-
ing out from its lower side. This stud 25L,
is immediately beneath the lever 58L, (see
Fig. 58) and when the total key K63, is de-
pressed, and the pin L19, rides up on the cam
on the end of the lever 581, it carries the
stud 25L, downward, and this in turn moves
the stud 22L; on the cam 63L, downward and
holds the same firmly in this position while
the piece D68, moves forward. A second
stud similar to the stud 251, is placed in the
piece L64, for engagement by similar parts
operated by the total key K66.

The sub-total key—The operation of the
handle O58, when either of the total keys
is depressed causes the machine to print

whatever accumulation has been made upon ,

the respective adding devices and leaves the
machine at zero, or the starting point—tech-
nically called “clear.” It is, however, often
desirable to print this amount, but to return
the same on the adding wheels on the re-
turn stroke of the handle and this operation
is known as taking a sub-total. This is ac-
complished by two keys K64, and K67. The
key K64 (see Figs. 58 and 59) is in all re-
spects similar to the total keys K63, and
K66. It is provided with the same kind of a
latch 56L, which engages a notch “n” on
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the upper end of the keystem and has a °

stud L18, in the lower end for engaging a
second cam on the upper surface of the
piece 58L. A bar L65, similar to and just
back of the bar L66, provided with suitable
upward extending projections, engages the
turned-in lip at the upper end of the latch
561, in the same manner that the bar 1.€6,

engages the upper end of the latch L56.
This bar L65, is supported at its rear end

by being pivoted to the upper end of a lever
L68. The lower end of which lever L68,
extends into the path of travel of the inner
end of the pivot D14, on the plate D30, in
such position that when the pin D14, is at
its extreme forward position, as shown in
Fig. 59, it is in engagement with the lower
end of the lever L.68, and causes the bar L65,
to move to the rear a sufficient distance to
disengage the latch 56L, from the key-
stem K64. ' '
The operation of taking a sub-total so far
as the mechanism is concerned is the same
to begin with as for taking a total, but at
the forward end of the stroke of the handle
058, the movement of the plate D50, has
caused the bar L65, to release the keystem
K64. This permits the piece 60L, and 1.62,
to drop to the position shown in Fig. 46, in
which position the piece 162, will not en-
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gage the lower end of the flying lever D53.
Therefore the adding crank A67, will re-
main in its forward position, as shown in
Fig. 59, during the return stroke of the
handle O58, and the-adding crank A67, is
not moved until such time as the pin D13,
in the plate D50, engages the forward side
of the flying lever D53, and so moves the
connecting link D56, as to cause the adding
crank A67, to assume its normal position,
as shown in Fig. 58.. This return stroke of
the handle O58 and connected parts be-
comes in all respects the same as the return
stroke when the machine has been perform-
ing the regular function of adding. In this
way sub-totals are taken.

Repeat key—When it is desired to add
any item a number of times in succession, it
is usual to provide a means for preventing
the operation of the handle 058, from caus-
ing the numeral keys to be unlocked, and in
this machine this is accomplished in the fol-
lowing manner, (see Figs. 49, 58 and 59:)
The repeat key K62, is provided with a
notch “n” pear its upper end the same as
the other operating key and a latch L55,
pivoted in the side frame B47, serves as a
means of holding the repeat key in its de-
pressed position, and at the same time op-
erating the mechanism to prevent the nu-
meral keys from being unlatched. To the
lower end of the lever L55, there is pivoted
a piece L61, which extends in a rearward di-
rection and is provided with a pin 27L, ex-
tending on both sides of the piece L61. On
the inside, the pin 27L, engages a tail
marked “»” extending downward from the
cam L63 (see Figs. 52 to 55). On the other
side, the pin 27L, slides in a slot on the
lower side of the irregular piece L64, which
furnishes a guide for the movement of the

‘piece L61. Whenever the latch L55, engages

the keystem K62, the piece L61, is moved to
the rear and the pin 27L, engages the tail
“w»7 on the cam L63, and turns this cam so
that the pin L14, on the piece D68, will not
engage it, and as a consequence, the three-
armed crank I.52, will not be rocked and the
hook .51, will not cause tl.2 numeral keys to
be unlatched.

Whenever a total is taken, it is desirable
to release the repeat key K62, and this is ac-
complished in the following manner: The
depression of the irregular piece 164, by
means of the total key and the lever 58L,
causes the end of the piece 161, to come into
the path of a pin 17D, on the side of the
piece D68, and the forward movement of the
piece D68, on the forward movement of the
handle O58, causes the piece L61, to swing
the latch L.55, about its pivot and disengage
the repeat key K62, :

The non-add key—If it is desired on this
machine to print an item which is not a total
and which does not affect either of the ac-

10

cumulating devices, a special key K69, called
the “non-add key” is provided, which, on
being depressed, permits a latch L58, (see
Fig. 47) to engage in a small notch near its

upper end in the same manner as the latches

for the other operating keys before de-

- scribed.  This movement of the latching

piece L8, causes the rearward end of the
same to come into the path of a square rivet
15D, on the side of the piece D58, which pre-
vents the piece D58, from turning to the left,
which consequently prevents the pin D21,
from swinging out of the gath of the hit and
miss piece D51, as described in the mecha-
nism for causing addition, and so prevents
the flying lever from causing any operation
of the adding crank A67. In addition. to
locking the adding mechanisms in their in-
operative positions, the piece 158, engages a
projection on the upper side near the rear
end of the bar L66. The forward side of
this same projection on the bar 166, comes
In contact with a pin on the upper end of
the lever 50L, which is mounted on the shaft
L1, and is connected by a spring 81L, to the
piece 51L, (see Fig. 48) a pin 15L, serving
as a stop against which the piece $1L, abuts
and holds the pieces 50L, and 511, in rela-
tive positions.  'When the latch L38, of the
non-add key K69, engages the notch in the
upper end of the keystem K69, and locks the
same down, the bar L66, is moved forward
and it in turn moves the lever 50L, which
causes the shaft L1, to turn slightly to the
right, and this in turn unlocks the handle
058, by raising the hook 520, out of engage-
ment with the plate O50. (See Fig. 40).
The release key—The release key K61,
(see Figs. 58 and 59) is the first of the op-
erating keys and the only one which does not
lock down. It serves the function of releas-
ing any key depressed whether operating
key or numeral key. A pin K11, on the
side of the keystem K61, engages a cam L54,
pivoted at .17, to the side frame B47. This
cam L54, has extending through it a stud
L26, which serves as a bearing for the for-
ward end of the sliding bars L65, and L66,—
the said bars being provided with a notch at
their forward end, as indicated by the dotted
lines in Figs. 47, 58, and 59. A third bar
similar to the bar 63, and 1.66, is pivoted to
the same stud 126, in the cam L54, and is

. provided with suitable 1 cojections on its up-

per edge for engaging the latches for hold-
Ing down the adding keystems K63, and
K68, the details of which are not clearly
shown in the drawing but their operation is
in all respects similar to the operation of
the bars I.55, and 1.66, except that the only
method of operation is to be found at the
forward end on the cam L54. The depres-
sion of the key K61, causes the pin K11, to
swing the cam L54, in a rearward direction
and this moves all of the bars .65, and 166,
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and the bar for releasing the adding keys to
the rear, and so releases the latches for hold-
ing these operating keys in their depressed
positions. The release of the numeral keys
by means of the release key K61, is effected
as follows: A toggle lever 57K, extends be-
tween the keystem K61, and the stud 1.12,
on the piece L51, as clearly shown in Figs.
49, 58, and 59. When the key K61, is de-
pressed, the action of this toggle lever 57K,
1s such that the stud L12, moves the piece
L51, to the rear and, as before explained,

this causes the numeral keys to be released..

It is desirable that the setting of the keys
both numeral and operating should not be
changed after the handle O58, starts on its
forward stroke, and a suitable lock to the
keystem K61, is provided at K82, (see Figs.
47, 49, and 5). This lock consists of a
round-headed stud which extends through
the side frame B47, and is held by a spring
in contact with the left-hand key lock 53K.
As soon as the handle 058, is moved and the
key lock 53K, moves toward the keystem, the
release key lock X382, moves to the right and
engages a notch in the rear side of the key-
stem K61,—thus preventing the key K61,
from being depressed. _

The automatic paper feed—When using

this machine for the listing of numbers, it is -

often desirable to cause the paper to feed
automatically by rotating the platen after
every item is printed, and this is accom-
plished in the following manner (reference
being had to Figs. 1 and 30 to 38) : As before
explained, on the shaft P1, there is a lever
P74, having one end extending toward the
rear. The normal position of this piece P74,
is as shown in Fig. 86. At the forward end
of the stroke of the handle O58, it.assumes
the position shown in Fig. 34. A lever 51K,
is suitably pivoted in the machine, and at its
forward end has an engaging dog 50K, held
in position by the spring 82E. This dog
50E, engages the end of the lever P74, when
the handle is pulled to its forward position,
as shown in Fig. 34. The return stroke of
the handle 058, and the return stroke of the
lever P74, move the dog 50E, to the position
shown in Fig. 35, and thereby swing the
lever 51E, to the position shown in Fig. 35.
The rear end of the lever 51E, marked 53E,
in the drawing, is connected to a hook 52E,
and when the handle 058, is near the end of
its return stroke, this hook 52E, is in the
depressed position shown in Fig. 35, Fur-
ther movement of the return stroke of the
handle 058, causes a forward extending
member of the dog 50E, to engage a stop
P34, which causes the dog to disengage from
the lever P74, and the spring 80K, returns
the lever 51K, and consequently the hook
521, to the position shown in Fig. 36. This
movement of the hook 52E, swings a hori-
zontal bar C54, on the carriage into a low-
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ered position, and suitable mechanism is pro-
vided and connected to the bar C54, which
causes the feed pawl on the carriage to ro-
tate the platen “S” a suitable distance, thus
causing the paper to feed by rotation. The
details of the carriage mechanism for caus-
ing this rotating feed, not being part of this

application, will not be described here.

When it is desired to operate this machine
without having the handle automatically ro-
tate the paper feed, a small lever P72, (see
Figs 1, 2, 36 and 38) extending over the up-
per portion of the keyboard, has an arm ex-
tending to one side and engaging a pin on
the sliding bar P71. This sliding bar P71,
is'provided at its rear end with an upturned
hook which can engage a pin 15E, on the up-
per end of the dog 50E. If the bar P71, be
drawn in a forward direction, the hook on
its rear end will move the pin 15E, in a for-
ward direction and so swing the lower end
of the dog 50E, out of the path of the lever
P74, so that the same will not engage the
dog 50K, as it moves, and consequently the
hook 52E, will remain in one position, as
shown in Fig. 36. Whenever the small slide
P67, which cuts off the printing is moved
over to the “2” position for performing mul-
tiplication or other calculations, or printing
is not desired, a stud on the under side of
the slide P67, engages a cam on the side of
the sliding bar P71, and moves the bar P71,
in a forward direction, as is indicated in the
detail Fig. 37. The spring 88P, extending
between the stud on the side of the sliding
bar P71, and the lever P72, maintains the
bar P71, in its Inoperative position except
when the stud on the bottom of the slide P67,
or the lever P72, moves the bar P71, to its
forward position.

Ribbon vibrator—The printing device on
this machine is technically known as a frount
strike mechanism. This necessitates the
raising of the ribbon to cover the printing
point at each impression, which should be
lowered afterward in order to make the
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printing visible. This is accomplished by

the mechanism shown in the Figs. 80 and 34.
A suitable guide 50P, is provided, and a
vibrator 511, is mounted to slide vertically.
At its lower end 511, is in engagement with
a lever 52I. Pivoted to the rear end, a link
541, connects the rear end of a lever 521,
with one end of the bell crank 60I. The
other end of the bell crank 601, is connected
by a link 51P, to the lower side of the piece
P74,—thus when the handle 058, is mcved
forward, and the piece P74, turns to the
right, the link 51P, moves forwa-d, moving
with it the lower extending member of the
bell crank 60I, and through the link 541,
iowers the back end of the lever 521, raising
the forward end, and so raising the ribbon
vibrator 511, to cover the printing point.
The carriage lock.—Whenever the han-
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dle 058, is started on its forward movement,
it is desirable to lock the carriage of the
machine against lateral movement, in this
way preventing the disengagement of the
adding machine tabulating stop from its
contact point, and connecting adding mech-
anisms, and this is accomplished by the fol-
lowing mechanism (see Figs. 30 and 34):
The carriage is provided with a feed rack
of the customary form, marked C59, and a
bell crank lever 54K, is, in this case, pivoted
to the same pivot with the arm 51E. The
upper end of 54K, extends as high as the
rack C59, and is of the proper width to
engage between the teeth of this rack. The
lower end of the lever 54E, is extended for-

. ward and has near its forward end a pin
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28E, extending outward and over the top of
the lever P74, Any suitable spring is con-
nected to the lever 54E, and tends to draw
the upper end into engagement with the
teeth of the rack C59. When the handle
058, is at rest, the lever P74, engages the
pin 28K, and raises the forward end of the
lever 54K, thereby disengaging the upper
end from the rack C59; but as soon as the
handle OB58, is started, the lever P74, as-
sumes the position shown in Fig. 84, and
leaves the pin 28E, free to descend, thereby
permitting the upper end of the lever 5410,
to engage the rack (59, and hold the car-
riage from any lateral movement,
Typewriting mechanism. — The type-
writing mechanism in this machine consists
of a three-piece type movement, which is
clearly shown in Figs. 45 and 60. The key
lever T68, is in this case a lever of the first
class, being pivoted at T94, in a suitably
slotted bar T47, which is secured to the base
B45. This pivot T94, is at an intermediate
position between the key tip at the forward
end and the roller T41, at the rear end of
the lever T68. This roller T41, engages a
cam slot in the lower end of the upright
Iever T67, which is pivoted in a horizontal
siotted bar T48, on the wire T91. The upper
end of the lever carries a rivet T17, which
engages a slot in the type bar T66—this
type bar T66, being pivoted at T92, in a
segmental bearing T45—which segmental

bearing supports the type guide T75. The

. depression of a key tip lowers the forward
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end of the lever T68, and elevates the roller
T41. This operates in the cam slot at the
lower end of the lever T67, moves the lower

end of the lever T67, to the rear, and the -

rivet T17, at its upper end forward. This
movement of the rivet T17, swings the type
bar T66, from its position of rest, as shown
in Fig. 60, until the type engage the platen
“S.” The type bars T66, in their position
of rest are in contact with a felt strip T97,
supported by the dust guard T46. The dust
guard is mounted between the side frame
B47, on the left-hand side, and the plate

21

P51, of the printing section on the right.
The bar T48, for supporting the pivot T91,
of the upright levers T67, extends between
the side frames 146, and B47, and is secured
to them.  The levers T6S, are held in their
normal position with the key tips elevated
by the springs T80, extending between the
lower side and suitable adjusting screws in
the base B45. A felt strip T96, which is
within the case, serves as a cushion to limit
the upward travel of the levers T68. The
length of the lever T67, from the pivot T91,
to the rivet T17, will vary as the type bars
T66, are placed farther and farther from the
center position shown in Fig: 60; and this
variation in the length of the upper arm of
the lever T67, is equalized by the inclination
of the cam slot in the lower end of the lever
T67, for engagement with the roller T41.
The upright lever T67, engages the universal
bar 62, on the downward depression of the
keys, and the universal bar is connected to
operate an escapement in the usual manner.

Having described my invention. I claim—

1. The combination of accumulator wheels
movable frames in which the wheels are
mounted, carrying mechanism and means.
for setting the same, actuators for the ac-
cumulators, means directly codperating with
the said movable frames for moving the ac-
cumulators to engage and disengage the ac-
tuators, and also adapted for directly set-
ting the carrying mechanism when the accu-
mulators engage the actuators. ‘

2. The combination of accumulator wheels
movable frames in which the wheels are
mounted, carrying mechanism normally in
engagement with the accumulator wheels
and means for setting the carrying mecha-
nism, actuators for the accumulators, means
directly coSperating with the said movable
frames for moving the accumulators to en-
gage and disengage the actuators, and also
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adapted for directly setting the carrying

mechanism when the accumulators engage
the actuators. :

3. In a machine of the kind described, ac-
cumulator wheels movable fremes in which
the wheels are mounted, carrying mecha-
nism and means for setting the same, actua-
tors for the accumulators, means directly co-
operating with the said movable frames for
moving the accumulators to engage and dis-
engage the actuators, and also adapted for
directly setting the carrying mechanism
when the accumulators engage the actuators,
a driving mechanism, and an operative con-
nection between said driving mechanism
and said frame-actuating means.

4. The combination of accumulator wheels
movable frames in which the wheels are
mounted, carrying -mechanism and means.
for setting the same; racks for actuating the
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accumulators, cams mounted on a shaff for

moving the accumulators to engage and dis-
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engage the racks, and means operated by the
accumulator moving mechanism for setting
the carrying mechanism.

5. The combination of
movable frames in which the wheels are
mounted, carrying mechanism and means
for setting the same, racks for actuating the
accumulators, cams mounted on a shaft for
moving the accumulators to engage and dis-
engage the racks, and meéans operated by the
accumulator moving mechanism, for setting
the carrying mechanism, a driving mecha-

-nism and a single connection extending to

and operating the accumulators.

6. The combination of accumulator wheels
movable frames in which the wheels are
mounted, spring actuated carrying mecha-
nism and means for setting the same, actua-
tors for the accumulators, means directly
cobperating with the said movable frames
for moving the accumiilators to engage and
disengage the actuators, and also adapted
for directly setting the carrying mechanism.

7. The combination of accumulator wheels

movable frames in which the wheels are’

. mounted, spring actuated carrying mecha-
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nism, normally in engagement with the ac-
cumulators, and means for setting the same,
racks for actuating the accumulators, means
directly coGperating with the said movable
frames for moving the accumulators to en-
gage and disengage the racks, and also
adapted for "directly setting the carrying
mechanism.

8. The combination of accumulator wheels
movable frames in which the wheels are
mounted, spring actuated carrying mecha-
nisms and means for setting the same, racks
for actuating the accumulators, means di-
rectly coGperating with the said movable
frames for moving the accumulators to en-
gage and disengage the racks, and also
adapted for directly setting the carrying
mechanism when the accumulators engage
the racks, a driving mechanism, and an op-
erative connection between said driving
mechanism and said frame-actuating means.

9. The combination of accumulator wheels
movable frames in which the wheels are
mounted, spring actuated carrying mecha-
nisms and means for setting the same, racks
for actuating the accumulators, cams mount-
ed on a shaft for moving the accumulators
to engage - and disengage the racks, and
means operated by the accumulator moving
mechanism for setting the carrying mecha-
nism. - :

10. The combination of accumulator wheels
movahle frames in which the wheels are
mounted, carrying -mechanism and means
for setting the same, actuators for the accu-
mulators, means for moving the accumula-
tors to engage and disengage the actuators,

and a swinging bar operated by the accumu- -

accumulator wheels
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lator moving mechanism for setting the car-

‘rying mechanism.

11. The combination of accumulator wheels
movable frames in which the wheels are
mounted, carrying mechanisms normally in
engagement with the accumulators and
means for setting the same, racks for actu-
ating the accumulators, means for moving
the accumulators to engage and disengage
the racks, and a swinging bar operated by
the accumulator moving mechanism for set-
ting the carrying mechanisms.

12. The combination of accumulator wheels
movable frames in which the wheels are
mounted, spring actuated carrying mecha-
nism, racks for actuating the accumulators
and means for moving the accumulators to
engage and disengage the racks, a swinging

bar for setting the carrying mechanism, and .

means operated by the accumulator moving

mechanism for causing the swinging bar to-

set the carrying mechanisms when the accu-
mulators engage the racks, a driving mech-
anism and a single connection between the
adding mechanism' and the driving mecha-
nism. ‘ '
13. The combination of accumulator wheels
a movable frame in which the wheels are
mounted, carrying devices normally in en-
gagement with the accumulator, restoring
mechanism for the cartrying device connect-
ed to be operated by the wheel frame when
the wheels are disengaged from the carry-
ing device.
. 14. In a key-set adding machine, the com-
bination with a movable carriage, and a
platen carried thereby, of printing mecha-
nism, keys for setting the numbers of the
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printing mechanism, operating means adapt- -

ed to cause the printing mechanism to print
such numbers as have been set by the keys,
and means for locking the operating means

105

so that it cannot actuate the printing mecha-

nism when the carriage has passed in either
direction beyond the limits between which
the printing mechanism is designed to strike
the platen. S N

15. In a key-set calculating machine, the

110

combination with a movable carriage, of

printing means, operating means for caus-

ing the printing means, to print from so
muich thereof as has been set, a locking de-
vice for said operating means, keys for set-

‘ting the printing mechanism, a - controlling
‘key for releasing said locking device, and

means operated by the carriage adapted to.
prevent operation of the operating means
when the carriage has passed beyond pre-
determined limits of travel. <

16. Tn a key-set calculating machine, the

combination with a movable- carriage, ot.

printing means, operating means for caus-

ing the printing means to print from so

much thereof as has béen set, a locking de-
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vice for said operating means, keys for set-
ting the printing mechanism, a controlling
key for releasing said locking device, and a
separate locking device for said operating
means which is automatically thrown into
locking relation to the operating means
when the carriage has passed beyond pre-
determined limits of travel.

17. In a caleulating machine, the combina-
tion with a movable carriage, of adding
mechanism, printing mechanism, means for
normally locking the printing and adding
mechanisms, means for automatically re-
leasing the said locking means when the
carriage is in a predetermined position, and
manually operable means for releasing the
said locking means when the carriage 1s in
any printing position.

18. In a caleulating machine, the combi-
nation with a movable carriage, of an accu-
mulator, an actuator therefor, printing
mechanism, means for normally locking the
accumulator and the printing mechanism,
means for automatically releasing the said
locking means when the carriage is in a pre-
determined position, and a total key for re-
ieasing the said locking means when the
carriage is in any printing position.

19. In a calculating machine, the combina-
tion with a movable carriage, of an accumu-
lator, an actuator therefor, printing mecha-
nism, means for normally locking the accu-
mulator and the printing mechanism, means
for automatically releasing the said locking
means when the carriage is in a predeter-
mined position, and a sub-total key for re-
leasing the said locking means when the
carriage is in any printing position.

20. In a calculating machine, the combi-
nation with an accumulator, and normally
focked operating means therefor, of a mov-
able carriage, a controlling key, and means
common to both the carriage and the con-
trolling key by which the operating means
may be manually unlocked by the said key,
or, automatically unlocked by the carriage
when the latter is in a predetermined po-
sition.

21. The combination in -an adding Ima-
chine of a number printing device, accumu-
lators and actuators connected to operate the
accumulators, means for causing the accu-
mulators to engage and disengage the actu-
ators, a non-add key and a latch codperating
therewith adapted for locking it in its de-
pressed position, mechanisms operated by
the said latch for preventing the accumu-
Iators from engaging the actuators. .

22. The combination in an adding ma-
chine of a number printing device, accumu-
lators normally disconnected for operations
of calculation, actuators adapted to operate
the same, means for causing the accumu-
lators to engage and disengage the actuators,
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a non-add key and a latch codperating there-
with adapted for locking it in its depressed
position, and mechanism operated by the
said latch for preventing the accumulators
from engaging the actuators.

23. The combination in an adding ma-
chine of accumulators, a number printing
device, actuators adapted to operate the
adding and number printing devices, and
means for causing the accumulators to en-
gage the actuators when adding, a total key
and a latch for holding the total key when
depressed, and means connected to be oper-
ated by said lateh for causing the printing
device to print totals.

24. The combination in an adding ma-
chine of a number printing device, keys for
setting the number printing device. actu-
ators controlled by the keys, means for op-
erating the adding machine, an accumulator
which is normally disconnected from the
actuators for purposes of calculation, a mov-
able carriage, and a tabulating key the de-
pression of which will cause the carriage to
assume tabulating position and the accumu-
Iator to become operatively connected to the
actuators for the purpose of accumulation.

25. The combination in an adding ma-
chine of a number printing device, keys for
setting the number printing device, actu-
ators controlled by the keys, means for op-
erating the machine, an accumulator which
is normally disconnected from the actuators
for purposes of calculation, a special key for

- causing accumulation, a latch for retaining

said key in its depressed position, and mech-
anisms connected to be operated by said
latch for causing the accumulator to become
operatively connected to the actuators for
purposes of accumulation, :

26. The combination in an adding ma-
chine of a number printing device, keys for
setting the number printing device, accumu-
lators and a total key for causing the ac-
cumulators to set their totals on the number
printing device, a latch for holding the total
key in its depressed position, and means con-
nected to be operated by said latch for caus-
ing the accumulators to become operatively
connected .to the printing mechanism for
the purpose of printing totals. .

27. The combination in an adding ma-
chine of a number printing mechanism, and
normally locked means for operating the
same, a keyboard for the setting of the num-
ber printing mechanism, a laterally travel-
ing carriage, and means for.operating the
same, means for detaining the carriage in

_any desired position in its Iateral travel, key

controlled actuators, an accumulator nor-
mally disconnected from the actuators for
purposes of calculation, and means operated
by the carriage whereby the operating means
will be unlocked and the accumuiator will
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become ‘engaged with the actuators, to be
operated by the operating means for ac-
cumulation .when the carriage is in the
proper predetermined lateral - position to

5 cause the printing to tabulate. .
28, The combination in an adding ma-
chine of a number printing device, a later-
-ally traveling carriage, actuators, a series of
accumulator wheels—one for each denomi-
10 nation—normally disconnected from the ac-
tuators for purposes of calculation, and
means operated by the carriage whereby the
operating means is unlocked and an entire
series of accumulators are brought into en-
15 gagement with the actuators whenever the
carriage is in the proper predetermined po-

sition to cause the printing to tabulate. -
29. The combination in an adding ma-
‘chine of a number printing device, a key-
20 board for setting the number printing de-
vice, ineans for operating the number print-
ing device, said means being normally
locked, a laterally traveling carriage and
means’ for operating the same, means for
25 detaining the carriage in any desired lat-
. eral position, key controlled actuators, an
accumulator normally disconnected from the
actuators for purposes of calculation, and
. neans connected to be operated by the car-

30 riage whereby the accumulator will become

- engaged with the actuators for accumulation
and the operating means will become 'un-
locked when the carriage is in the proper

- lateral position  to cause the printing to

.35 tabulate, g L
30. The combination in an adding ma-

chine of a number printing mechanism, &

handle for operating the same, which han-

dle is normally locked, a laterally traveling

40 carriage and means for operating the same,

means for detaining the carriage in any de-

sired lateral position, key controlled actu-

-ators, an accumulator normally. disengaged

. from the actuators for purposes of calcula-

45 tion, and means ¢onnected to be operated by

the carriage whereby the accumulator wiil

"become engaged. with -the actuators for ac-

cumulation and the handle will be unlocked

. when ‘the cariage is in the proper lateral
50 position to'cause the printing to tabulate,

. 81. The combination in a calculating ma-

. chine, of a number printing mechanism, an

accumulator mechanism normally discon-

. nected for purposes of calculation, and nor-

-65 mally. locked “operating means therefor, of

- a traveling carridge, and means actuated by -
the carriage when it is in a predetermined-

position, adapted for unlocking the operat-
1ig means and causing the accumulator

60 -mechanism to.becoms engaged for the pur- -

-~ pose of caleulation: -
. . 82. The. combination, in ‘an adding ma-
chine of a number printing mechanism, ac-
-cumulators normally .disconnected for pur-

/- contact device for cobperating with the stop,
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poses of calculation and normally locked g5
operating means therefor, of a laterally

‘movable carriage, an adjustable stop mount-

ed on the carriage, a contact device for co-
operating with the stop and means operated
by the contact device for unlocking the op- 70
erating means and simultaneously bringing
an entire set of accumulators into engage-
ment for the purpose of calculation when-
ever the stop engages the contact device.
33. The combination in an adding ma-
chine of a number printing device, key-
operated means for setting the number
printing device, a normally locked handle
for operating the number printing device,
key-controlled actuators, accumulators nor- gop
mally diseonnected from the actuators for
the purpose of calculation, a laterally mov-
able carriage and means for operating the
same, an adjustable stop mounted on the
carriage, and a contact device for codperat- g5
ing with the stop, and means operated by
the contact device for unlocking the handle
and simultaneously bringing an entire set
of accumulators into engagement with the
actuators for calculation. ' . 90
34, The combination in.an adding ma
chine of a number printing device, a key-
board for setting the number printing de-
vice, and a handle for operating the same,
which handle is normally locked, a laterally 95.
movable carriage, an adjustable stop mount-
ed on said carriage, and a contact device for
cobperating with said stop, and means con-
nected to be operated by said contact device
for unlocking the handle whenever - the
carriage stop engages the contact device.
35. The combination in an adding ma-
chine of a number printing mechanism, key-
operated means for sétting the number
printing device, . actiuators, accumulators
normally disconnected from the actuators
for purposes of calculation, .a laterally
traveling carriage provided with a stop, a
contact device for engaging the stop, a tabu-
lating key. for releasing the carriage and
permitting the same to move until the stop
thereon comes in engagement with the con-
tact device, and means actuated by the con-
tact device for causing the accumulators to-
becomie connected to the actuators for the
purpose of calculation. )
. 86. The combination in an. adding ma-
chine of a number printing device, key-oper-
ated means for setting the number printing
device, actuators, accumulators normally
disconnected from the actuators for purpose
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of calculation, a laterally movable carriage

and means .for operating the same, an ad-
justable stop mounted on, the carriage; a
125
a tabulating key for releasing the carriage
and permitting it to move until the same
comes to rest with the stop in engagement
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with the contact device, and means oper-
ated by the contact device for simulta-
neously bringing an entire set of accumu-
lators into engagement with the actuators
for the purpose of accumulation.

37. The combination in an adding ma-
chine.of a number printing device,key-oper-
ated means for setting the number printing
device, a handle for operating the same, the
handle being normally locked, actuators, ac-
cumulators normally disconnected from the
actuators for purpose of calculation, a later-
ally movable carriage and means for operat-
ing same, an adjustable stop mounted on the
carriage, a contact device for codperating
with the stop, a tabulating key for releasing
the carriage and permitting it to move un-
til the same comes to rest with the stop
in engagement with the contact device, and
means operated by the contact device for
simultaneously bringing an entire set of ac-
cumulators into engagement with the actu-
ators for the purpose of accumulation and
unlocking the handle.

38. The combination in an adding ma-
chine of a number printing device, a key-
board for setting and a handle for operat-
ing the same—the handle being normally
locked—j laterally movable carriage, an ad-
justable stop mounted on the carriage, a
contact device for codperating with the stop
on the carriage, a tabulating key for releas-
ing the carriage and permitting it to move
until the same comes to rest with the stop
in engagement with the contact device, and
means connected to be operated by the con-
tact. device for unlocking the handle, when
the carriage is in the tabulating position.

39. The combination in an adding ma-
chine of actuators, two springs for operating
each actuator, one spring being normally
under tension while the other is relatively
relaxed, operative means connected to the
springs whereby in moving the actuator the
relaxed spring is put under tension and the
spring under tension is relaxed.

40. The combination in an adding ma-
chine of movable actuators, a constant ten-
sion device for moving the actuators, con-
sisting of a plurality of springs, some being
relaxed and others under strain or tension,
and means for moving the racks whereby the
springs under tension are relaxed and the
relaxed springs are put under tension.

41. The combination in an adding ma-
chine of means for operating the same, of
accumulators and actuators for actuating the
accumulators, locks for holding the actu-
ators in their inoperative position, a key-
operated means for limiting the travel of
the actuators, and means operated by keys
for setting the rack locks so they will be

‘adapted for release from the operating

means.

42. The combination in an adding ma-
chine of a handle for operating the same,
of accumulators, and racks for actuating the
accumulators, locks for holding the racks in
their inoperative position, a keyboard pro-
vided with keys having stops on their stems
for limiting the travel of the racks, and

.means operated by the keyboard for setting

the rack locks so they will be adapted for
release from the handle. )

43. The combination in an adding ma-
chine of a handle for operating the same,
accumulators, and racks for actuating the
accunuilators, locks for holding the racks in
their inoperative positions, a keyboard hav-
ing keys and stops—the stops being set by
the depression of the keys—for limiting the
travel of the racks, and means operated by
the keyboard for setting the rack locks so
they will be adapted for release from the
handle.

44. The combination in an adding ma-
chine of a handle for operating the same,
accumulators, racks for actuating the ac-
cumulators, locks for holding the racks in
their inoperative positions, a keyboard hav-
ing keys and latches for holding the keys
in their depressed position, stops operated
by the keys for limiting the travel of the
racks, and means operated by the latches
for setting the rack locks so they will be
adapted for release from the handle.

. 45, The combination in an adding ma-
chine of a handle for operating the same,
accumulators, and racks for actuating the

accumulators, locks for holding the racks in

their inoperative position, a keyboard pro-
vided with keys and stops set by the keys
for limiting the travel of the racks, latches
for holding the keys in their depressed posi-
tion, and locks for holding the keys not

.depressed in their upper position, means

operated by the latches for setting the rack

locks so they will be caused to release the
-racks when the handle starts on its forward

stroke. :

46. In a calculating machine, the combi-
nation with an actuator, of a movable key,
a spring-actuated key lock or latch, and a
spring operated actuator lock whose tension
is less than that of the key lock or latch
and which is controlled by the key lock or
lateh. . , ,

47. In a calculating machine, the combi-
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a key lock for preventing depression of the
key, a key latch for holding the key when
the latter is depressed, and an actuator lock
subject to the joint control of the key lock
and key latch. _ )
48. In a calculating machine, the combi-

nation with an actuator, of a movable key,

a spring actuated key lock for preventing
depression of the key, a spring-actuated key
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latch for holding the key when the latter
is depressed, and a spring operated actuator
lock whose spring. tension is less than that

‘of the key lock and key latch and which is

controlled by said key lock and key latch.
49. In a calculating machine, the combi-
nation with a normally locked actuator, of a

numeral key, and locking means codperating
with the key and actuator whereby partial

movement of the key without locking the.

key maintains the normal locked condition
of the said locking means and prevents re-
lease of the actuator. »

50. In a calculating machine, the combi-
nation with an actuator, of a movable key,
locking means codperating with the key and
actuator, and an interfering device on the
key which 1s adapted to block the movement
of said locking means and thereby prevent
the unlocking of the actuator when the key
is only partially depressed. '

51. In a calculating machine, the combi-
nation with operating means therefor, of a
repeat key, a total key, and mechanism con-
trolled by the total key which will cause the
repeat key to be restored when a total is
taken. . :

52. In a calculating machine, the combi-
nation with operating means therefor, of 2
repeat key, a latch therefor,
the total key for set-
ting the said latch to codperate with the
operating means, whereby the repeat key is
automatically released when a total is taken.

53. In an adding and listing
erating means therefor,a carriage forholding
paper, automatic paper line space feed mech-
anism controlled by the operating means,
and a settable cut-out device independent of
the operating means which connects and
disconnects the space feed mechanism to the
operating means to render the space fee
mechanism operative or inoperative at will.

54. In a calculating machine, the combi-
nation with an order plate having slots, of
stop devices secured in said slots, keys slid-
able through the stop devices, and means
on the keys adapted to engage the stop de-
vices. ‘ : ¢ '

55 In a calculating machine, the combi--
nation with an order plate having slots, of
stop devices secured in said slots, keys slid-
able through the stop devices, and cushioned
means interposed between said stop devices
and said keys. e

56. In a calculating machine, the combi-
nation of a number printing device, means
for setting the number, printing device to
adapt it to print, normally locked operat-
ing means, & plurality of devices for deter-
mining the respective
the machine shall perform, and an oper-
ative connection common
plurality of devices aforesaid adapted, on

a total key, and

machine, op-

‘gagement, restoring means

rinting operations

to- the respective:
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the operation of any one of them, to unlock
the operating means. -

57. In a calculating machine, the combi-
nation with an operating device therefor;

of a normally locked locking device for

preventing the operation of the operating
device, a total key, a sub-total key, and
means common to said keys whereby either
of said keys is adapted, when operated, to
release the locking device aforesaid.

58. In a calculating machine, the combi-
nation with a pivoted frame, and accumu-
lating mechanism carried thereby, of car-
rying mechanism extraneous to said frame,
and releasable retaining mechanism carried
by the. frame whose point of engagement
with the carrying mechanism is substan-
tially at the pivotal point of said frame.

59. Ip a calculating machine, the combi-
nation with a pivoted frame, and accumu-
lating mechanism carried thereby, of car-
rying mechanism extraneous to said frame,
and releasable retaining mechanism carried
by the frame whose point of engagement
with the carrying mechanism is substan-
tially at the pivotal point of said frame,

. said cccumulating mechanism and retain-

ing mechanism being adapted to codperate
with each other. '

60. In a calculating machine, the combi-

nation with a movable frame, and accumu-
lator wheels carried thereby, the carrying
mechanism beihg extraneous to said frame
with which said wheels are normally in en-

gagement, restoring means for said carry-
ing mechanism, and means for operating

the movable frame and restoring means,

one from the other, to cause operation of
the restoring means when the accumulator
wheels and carrying mechanism are dis-
engaged from each other.

6L In a calculating machine, the combi-
nation with a movable frame, and accumn-
lator wheels carried thereby, the carrying
inechanism being extraneous to said frame
with which said wheels are normally: in én-
for said carry-
ing mechanism, and a cam engaged with
the frame and the restoring means and
adapted to shift the frame to bring the ac-
cumulator wheels into and out of engage-

_ment with the carrying mechanism and to

cause operation of the restoring means on

the carrying mechanism when the accumu- -
lator wheels and carrying mechanism are

disengaged from each other.
2. In 3 calculating machine, the combi-
nation with a movable frame, and accumula-

‘tor wheels carried thereby, of carrying mech-

anism extraneous to said frame with which
said wheels are normally in engagement,
pivoted restoring bar, a cam for shifting the

fraine, a toggle-cam pivoted to the restoring

bar and adapted to cobperate with the cam
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first named, and a retaining latch adapted to
codperate with: the cam and with the toggle-
cam.? . .

63. In a calculating machine, the combina-
tion with &n actuator, of a slidable carrying

device independent of the actuator, an accu- .
mulator cobperating with the actuator and
the carrying device at different times, a slid- .
able trip latch codperating with the accu’

mulator and with the carrying device, and a
restoring device adapted to retain the carry-
ing device until the accumulator has en-

‘gaged the actuator or disengaged - itself

therefrom, and has returned to normal posi-
tion and thereupon to permit the release and
operation of the carrying device.

64. In a calculating machine, the combi-
nation with an actuator, of a carrying device
independent of the actuator and consisting
of a shiftable spring-actuated transfer mem-
ber and an independent shiftable spring-
actuated master member adapted for codp-
eration with each other, the transfer mem-
ber being controlled by the master member,
a shiftable accumulator adapted to cooper-
ate with the actuator and the transfer mem-
ber at different times, a trip latch operable
by the accumulator and adapted for releas-
ably retaining the master member, and a re-
storing device adapted to retain the master
member until the accumulator has engaged
the actuator, disengaged itself therefrom
and returned to normal position, and there-
upon to permit the release and operation of
the carrying device aforesaid.

65. In a calculating machine, the combi-
nation with an actuator, of a carrying device
independent of the actuator and consisting
of a shiftable spring-actuated transfer
member and an independent shiftable
spring-actuated master member having lost

‘motion means adapted to permit a certain

degree of movement of the master member
without coperation with the transfer mem-
ber, the transfer member being subject to
the control of the master member, a shiftable
accumulator adapted to codperate with the

. actuator and the transfer member at differ-
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ent times, a trip latch operable by the accu-
mulator for releasably retaining the. master
member, a restoring device, and actuating
means cooperating with said restoring de-
vice and timed and operating so that the re-
storing device is adapted to retain the
master. member until the accumulator has
engaged -the actuator, disengaged itself
therefrom, and returned to normal position,
and thereupon to release the master member

27

if it has been unlatched and to permit its
lost motion device to shift the transfer mem-
ber and effect “ carrying” on the accumula-
tor, said restoring device being adapted to
impactively re-set the master member, if
unlatched.

66. The combination- in an adding.ma-.

chine, of a number printing device, an accu-
mulator, an accumulator controller, actua-
tors adapted to operate the accumulator, a
locking device for the accumulator control-
ler, means for causing the accumulator to
engage and disengage the actuators, and
non-add means adapted for operation to
set the locking device to prevent the accumu-
lator from engaging the actuators for pur-
poses of addition. _

67. The combination in an adding ma-
chine, of a number printing device, a plu-
rality of accumulators, actuators, means for
causing the accumulators to individually or
jointly engage and disengage the actuators,

“and non-add means adapted for operation to

prevent all of the accumulators from en-
gaging the actuators for purposes of addi-
tion. o

68. In an adding machine, the combina-
tion with an accumulator, of an accumulator
controller, actuators adapted to be engaged
by or disengaged from the accumulator, a
latch adapted to lock the accumulator con-
troller, an operation controlling device
adapted to release the latch so that the accu-
mulator controller will permit .addition to
be performed, a non-add device, and a latch
controlled by the non-add device which is
adapted to lock the accumulator controller.

69. In an adding machine, the combina-
tion with a plurality of accumulators, of a
plurality of accumulator controllers, actua-
tors adapted tobe engaged by or disengaged
from the accumulator, independent latches
for locking the respective accumulator con-

_trollers, independent operation controlling
- devices for determining the engagement of

the respective accumulators with the actua-
tors and which are adapted for operating the
respective latches aforesaid, another latch

adapted to lock all of the accumulator con-
trollers independently of the locking action-

thereon by the aforesaid latches, and a non-
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add device controlling the locking latch last--
named. . :
HALCOLM ELLIS.
Witnesses:

Apovrur L. Boyce,
Epcar -A. MoRgE.



