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ADDING MACHINE,

1,404,443,

Specification of Letters Patent.

Patented Jan. 24, 1922,
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T'o all whom it may concern.:.

Be it known that I, Rox D. King, a citizen
of the United States, residing at Chicago, in
the county of Cook and State of Illinois,
have invented certain new and useful Im-
provements in Adding Machines, of which
the following is a specification.

This invention relates in general to add-
ing machines, and more particularly to that
type in which the numbers to be added are
listed by printing one below another in a

column, and the total of the column is

printed at the bottom thereof,

One of the primary objects of my present
invention is the provision of an .adding
machine of the general character indicated
which shall be simple and economical to
manufacture, which shall consist of a small
number of parts, which will be easy to oper-

ate, and which will be reliable and accurate

in operation.
ore specifically, one of the advantageous
features of my invention resides in the struc-
ture, mounting and manipulation of the type
bars upon which the numerals appear and
from which the listing or printing of the
numbers to be added is effected. )
Another feature resides in the fact that
only ten keys are embodied in the machine,
each key representing one of the digits.

These keys, together with an operating han-.

dle, constitute the sole mechanism niecessary
to be manipulated by the operator in using
the machine, :

A further novel and advantageous feature
is found in the connection between the keys
and the type bars by which a type bar is
operated at each manipulation of a key, the
mechanism being so constructed that the
type bars are actuated in succession by suc-
cessive actuation of the keys irrespective of
the order in which the keys are actuated.

Other novel and advantageous features of
my invention are found in the mechanism by
which the numbers set up on the type bars
for listing are transferred or added to the
accumulator mechanism from which the
total is obtained, and in the mechanisms
which control the movements of the carriage,

the movements of the type bars and the
movements of the total-printing mechanism,

In order to facilitate an understanding of
my invention I have illustrated on the ac-
companying drawings one preferred embod-
iment thereof from a consideration of which,
when considered in connection with the fol-
lowing description, the structure, operation
and many of the inherent advantages of my
invention should be readily understood and
appreciated by those skilled in the art.

eferring to the drawings:

Fig. 1 is a pan view of an adding machine
embodying my invention;

Fig. 2 1s a longitudinal sectional view
taken inside the frame substantially on the
line 2—2 of Fig, 1;

Fig. 8 is a similar sectional view taken
farther toward the center of the machine
substantially on the line 3—3 of Fig. 1 show-

ing the position of the parts when one of the”

ty%e bars has been actuated by a key;
ig. 4 is a view similar to Fig. 3 showing
the position of the various elements when
the operating handle has been moved from
the position shown in Fig, 3 to that shown in
Fig. 4; :

Fig. 5 is a transverse sectional view taken
substantially on the line 5—5 of Fig. 2;

Fig. 6 is a fragmentary view taken sub-
stantially on the line 6—6 of Fig. 5 showing
the parts disposed in position for total
printing;

Fig. giﬂ a plan view showing the carriage
and the restoring mechanism therefor, the
parts mounted -on the carriage being re-
moved in this view to more clearly illustrate

‘the carriage itself;

Fig. 8 is a detail view of the oscillating
ty e%»ar actuating member;
ig. 9 is an end view of the member shown
in Fig. 8; -
Fig. 10 is a detail view of the oscillating
st(i? for the type bars;
ig. 11 is an end view of the stop shown
in Fig. 10; _
Fig. 12 1s a detail view of the rock shaft
Wh&ch releases the type bar holding dogs;
an
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.member 26.

Fig. 13 is a sectional view on the

line
18—13 of Fig. 12. :

By referring to the drawings, it will be

observed that the machine comprises pri-
marily a bed or frame consisting of the side
members 15 and 16 rigidly connected to-
gether by a front member 17, a base plate 18
and a plurality of cross-bars or rods 19 and
21 which have been omitted from Fig. 1 in

“order not to obscure the underlying parts.

The side bars are also connected by a pair of

.cross-bars or rods 22 and 23 which serve as

tracks or guides upon which the carriage is
supported and is guided in its lateral move-
ments as will be later explained.

Referring now to Fig. 7, it will be ob--

served that the carriage consists primarily
of a yoke-shaped member preferably of cast
construction and comprising the two longi-
tudinally extending side members 24 and 25
rigidly united at their rear ends by a cross-
The carriage is further
strengthened by -a cross-rod 27 rigidly unit-
ing the side members intermediate their
ends. The cross-member 26 is equipped

with a rearwardlg projecting pintle 28 upon’
1

which is rotatably mounted a truncated

_roller 29 which travels upon the guide rod

22 and serves to support the rear end of the
carriage. The front end of the carriage is
provided with a pair of laterally extending
ears 31 and 32, respectively, which carry the
rotatably mounted, grooved rollers 33 and
34, these rollers being designed to travel
upon the guide rod 23, and to support the
rear end of the carriage. The carriage is
normally urged from the position shown in
full lines in Fig. 7 toward the position indi-
cated in dotted lines by a contractile spring
35 attached at one end to the carriage and
at its other end to the side member 16 of
the main frame. - :

The full-line position of the carriage
shown in Figs. 1 and 7 is its normal position
before operation of the machine is begun,

-and at each actuation of a key the carriage

is permitted to automatically move one step
or space to the left, viewing Fig. 5, under
the influence of the spring 35, and this step-
by-step movement is continued until a key
for each digit in the number to be added
has been ictuated, whereupon actuation of

the handle serves to restore the carriage to

normal position. The mechanism by which
this step-by-step spacing movement of the
carriage is effected will now be described:

Referring to Figs. 2 to 5, inclusive, and
also Fig. 7, it will be seen that upon the
lower front edge of the carriage there is
fixedly mounted a bar or plate 36. provided
on its lower edge with serrations or teeth 37.
This bar is secured to the carriage by a pair
of screws 38 and 39 which pass through
round apertures in the bar of approximately
the same size as the screws, and are threaded

1,404,443

into tapped openings in the carriage. Upon
these screws outside the bar 36 there is slid-
ably mounted a bar 40 also provided on its
lower edge with serrations or teeth 41 equal
in size and number to the teeth 37 on the
bar 86. This bar 40 is slidably mounted
upon the screws by reason of elongated
slots 42 and 43 through which the screws
38 and 39, respectively, pass. A coiled ex-
pansion spring 44 disposed in a socket
formed in the plate 40, as shown in Fig. 5,
normally tends to move the plate 40 to the
left, viewing Fig. 5, so that the right-hand
ends of the slots 42 and 43 abut against their
respective screws.

The carriage is held against spacing move-
ment under influence of the spring 35 by
means of a U-shaped member 45 pivotally
mounted in a post 46 projecting upwardly
from the base plate 18, the rear arm of this
member being shaped to provide an up-
wardly disposed pawl 47 adapted to engage
with the teeth 37 and 41 of the bars 36 and
39. The forward arm 48 of the member is
attached to the lower end of an element 49
swingingly mounted at its upper end upon
the shaft 51 which extends transversely of
the machine and is journaled in the side
members of the main frame, and is provided
at its right-hand end with an operating han-
dle 52 the gurpose of which will be later de-
scribed. contractile spring 53 attached
at one end to the post 46 and at its other end
to the element 49 normally tends to move
the dog 47 into engagement with the. teeth
of the bar 36. Return movement of the
pawl into engagement with the teeth of the
bar 40 is effected by the type bar actuating
member 54 swingingly mounted upon the
shaft 51 as will be later described. This
member is normally maintained by gravity
in the position shown in Fig. 4 and its for-
ward edge engaging with the element 49
moves this element to the right, viewing Fig.
4, and retains it in the position shown in
this figure with the pawl 47 engaged with
the teeth 41 of the bar 40. Upon movement
of the member 54 to the left, viewing Fig. 4,
by the actuation of a key, as will be later
described, the spring 53 moves the member
45 to the left bringing the dog 47 into en-
gagement with the bar 36. Upon disengage-
ment of the dog 47 from the bar 40 this bar
is moved by the spring 44 to the left, view-
ing Fig. 5, a distance equal to one tooth, the
extent of movement being limited by en-
gagement of the ends of the slots 42 and 43
with the respective screws 38 and 39. The

carriage is thereby held stationary until the-

member 54 returns to normal position shown
in Fig. 4. The return movement of this
member through the instrumentality of the
element 49 moves the pawl 47 from engage-
ment with the bar 36 into engagement with
the bar 40. Since the spring 35 is much
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stronger than the light spring 44, the whole
carriage will now be moved one step to the
left, viewing Fig. 5, the extent of this move-
ment being limited by engagement of the

~left-hand ends of the slots 42 and 43 with

the screws 88 and 89. This operation is re-
peated at each actuation of a key, and the
alternate engagement: of the pawl 47 with
the rack bars 86 and 40 permits the carriage
to be moved to the left one step or tooth at
each actuation of a key, which movement is
continued until a key corresponding to each
digit in the number to be added has been
actuated. After the requisite number of
keys have been actuated, the carriage is dis-
posed somewhere. near the position shown
in dotted lines in Fig. 7. Restoration of the
carriage to normal position, which takes
place after the printing and adding has been
effected, as will be later explained, will now
be described. : :

Referring to Figs. 2, 3 and 7, it will be
observed that upon a stud 55 projecting up-
wardly from the base plate 18 there is pivot-
ally mounted a lever 56 which is connected
at its other end with the carriage by means
of a link 57 pivoted at 58 to the lever 56,
and at 59 to th® bottom of the carriage. The
lever 56 is provided intermediate its ends
with a stud 61 preferably surrounded by an
anti-friction roller 62.

Upon a stud 63 also projecting upwardly
from the base plate 18 there is mounted a
bell-crank lever one arm 64 of which is con-
nected by link 65 with the lower end of an
arm 66 fixed upon the shaft 51. The other
arm 67 of the bell-crank lever has pivoted
at its outer end a dog 68, the swinging move-
ment of which is limited in one direction by
a stop 69 on the arm 67. Upon swinging
movement of the handle 52 from upright po-
sition shown in Fig. 8 to.the position shown
in Fig. 4 the bell - crank lever is swung
by the link 65 from the position shown in
full lines in Fig. 7 to that shown in dotted
lines so that the notched outer end of the
dog 68 is disposed to the left of the stud 61
on the lever 56. Upon return movement of
the handle 52 from position shown in Fig.
4 to that shown in Fig. 8 the bell-crank lever
will be swung in a counter-clockwise direc-
tion, forcing the dog 68 against the stud 61,
and thereby swinging the lever 56 from the
position shown in dotted lines to that shown
in full lines in Fig. 7, thus restoring the
carriage to normal position. It will be ob-
vious that since the extent of movement of
the handle 52, and consequently the bell-
crank lever, is always the same, the carriage
will be restored to normal position irrespec-
tive of the number of spaces that it has
moved due to manipulation of the keys in
the manner previously explained. To re-
capitulate, at each actuation of the key the
carriage is spaced one step, and at each ac-

tuation of the operating handle the carriage
is restored to normal, '

" The operating keys which have been pre-
viously ‘mentioned ‘are indicated by refer-
ence character 71, and these keys, ten in
number, are arranged in two rows as shown,
and are pivotally mounted upon the shaft
51. Suitable spacing elements 72 are in-
terposed between the keys to maintain them
in the requisite spaced relation. Each key
is shaped, as shown in Figs. 3 and 4, to pro-
vide a rearwardly disposed abutment face
73, and the keys are normally held in the
elevated position shown in Fig. 4 by con-
tractile springs 74 each attached at one end
to a key and at its other end to the front
portion 17 of the main frame, there bein
of course, one spring 74 for each key.

The type bars which are actuated by thee
keys are pivotally mounted upon a rod 75
carried by the forward end of the carriage.
In the present instance the machine is shown
as comprising nine of these type bars,
although it will be obvious that this number
may be increased without affecting the prin-
ciple of operation if the requirements of the
machine should demand more bars. These
type bars, indicated generally by reference
character 76, are shaped as shown in Figs,
2, 3 and 4, and each comprises a finger 77
projecting forwardly from the shaft 7 5, and
a downwardly and rearwardly projecting
portion upturned at its rear end, and pro-
vided on the forward face of the upturned
portion with a series of teeth 78. The rear
Taces of these upturned portions are wider
than the bodies of the type bars, and these
faces are equipped with the ten digit char-
acters indicated by reference character 79
preferably arranged consecutively from top
to bottom from-1 to 0, respectively. These
characters are elevated above the faces of the
bars, and are adapted to print through a
ribbon upon a sheet or strip of paper 81
interposed between a platen 82 and the rib-
bon 83, ]

One of these type bars is moved about its
pivot into position to bring the desired digit
character in opposed relation to the platen
at each actuation of a key, and the mech-
anism by which this variable movement will
be imparted to the type bars from the keys
will now be explained. :

Referring to Figs. 1, 8 and 8 to 10, in-
clusive, it will be observed that upon the
shaft 51 there are pivotally mounted two
members which I will term the type-bar
actuator 54 and the type-bar stop 84. The
type-bar actuator, shown in detail in Figs.
8 and 9, comprises an arcuate body or plate
85 provided with forwardly extending ears
86 which are journaled upon the shaft 51.
The rearward portion of the actuator is pro-
vided substantially centrally with a rear-
wardly extending arm 87 carrying at its
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outer end a roller 88 which is disposed
directly beneath the first type bar when the
carriage is in normal position.  Upon de-
pression of any key 71 the abutment face 73
of this key will engage with the forward
edge of the actuator body 85 and swing the
actuator upwardly about its pivot shaft 51,

“thereby causing the roller 88 to engage the

type bar forwardly of its pivot 75, and upon
continued upward movement of the roller
the type bar will be swung upwardly at its
rear end from full-line position shown in
Fig. 4 toward the dotted-line position shown
in this figure, the extent of such movement
being dependent upon the particular key
which has been actuated. '

In order that each key may impart an
individual amount of movement to the type
bar, the rear edge of the actuator body 85 is
provided with ten distinet actuating por-
tions, one for each of the ten keys, and each
portion or surface being disposed in a dif-
ferent radial plane about the pivot shaft 51
and in. position to be engaged by the abut-
ment face 73 of its respective key. ' Since
all the keys are designed to be depressed a
uniform amount at each actuation, any full-
stroke mechanism of well-known or pre-
ferred construction (not shown) being em-
ployed to insure a uniform depression of the
keys, it will be obvious that the actuation
of any key will impart to the type bar a pre-
determined movement, and that the extent
of this movement will be different for each
key depressed. The actuating surfaces 87
are so designed and arranged that the actu-

~ation of any key will cause the type bar to

40

45

50

55

60

(1]

present in opposed relation to the platen

‘that digit character on the type bar which

is identical with the character on the key
which has been actuated. For instance, if
key number 2 is depressed, the type bar will
be moved upwardly two spaces so that digit
character 2 will be in position to print when
thrown into cooperative relation with the
platen, and if key number 7 should be actu-
ated, the type bar will be moved seven spaces
instead of two so as to present digit char-

-acter number 7 to printing position. It will

thus be manifest that the depression of any
key will cause the movement of the corre-
sponding digit character on the type bar into
printing position. _
Since the keys are actuated with consider-
able rapidity and varying degrees of force
depending upon the operator, I have pro-
vided mechanism which will prevent over-
throwing of the type bars, thereby insuring
presentation to printing position of the
requisite digit character. This mechanism
consists of the stop member 84, Figs. 1, 3,
10 and 11, similar in general construction
to the actuator member 54, and comprising
a body portion 88 carried by forwardly ex-
tending ears 89 journaled upon the shaft

1,404,448 -

51. The upper edge of the body 88 is
equipped with an upwardly projecting stop
91 disposed in a vertical plane coincident
with the actuating roller 88 and the over-
lying type bar, this stop being adapted to
engage the rearwardly projecting finger 77
of the type bar to limit the swinging move-
ment of the type bar. For the purpose of
positioning the stop 91 in the requisite co-
operative relation with the actuating roller
88, the rear edge of the stop body 88 is also
provided with ten actuating faces or por-
tions 92 corresponding in position to the
faces 87 on the member 54, and each dis-
posed in a different radial plane about the
shaft 51 so as to be complementary to its
companion actuating face 87. The stop
member 84 is, therefore, by reason of the
varying positions of the actuating faces 92
adapted to be moved a different distance by
the abutting face 73 of each key. When,
therefore, any key is actuated both the actu-
ator member 54, and the stop member 84
will be swung about the shaft 51 a distance
dependent upon the particular key actuated,
and the roller 88 will throw the rear end of
the type bar upwardly the required amount,
while the stop 91 will at the same time be
brought into engagement with the for-
wardly projecting finger 77 of the type bar
so as to prevent overthrow of the type bar.
The cooperative action of these two mem-
bers which .are simultaneously operated by
any key, positively insures the accurate po-

% .

sitioning of a type bar so that the digit
character which corresponds with the digit
character of the key actuated will be pre-
sented to printing position. For instance,
key No. 1 will engage the second surface
from the right hand eénd and move the actu-
ator the minimum amount; key No. 2 en-
gages the fourth surface and moves the
actuator a slightly greater amount; key No.
3 engages the sixth surface; 4 the eighth;
and 5 the last one at the left of the actu-
ator. No. 6 engages the first one at the
right; 7 the third from the right; 8 the
fifth; 9 the seventh; and 0 engages the sec-

‘ond from the left which is cut so deeply

that no movement is imparted to the type-
bar, the 0 being disposed at the upper end
of the bar. v ' »

As soon as the pressure on any key is
withdrawn, the key is immediately returned
to normal position by its spring 74, and
the actuator 54 and also the stop member
84 are returned to the normal position shown
in Fig. 4 by gravity, or, if preferred, by
light springs (not shown). In order to pre-
vent the type bar from also returning to
normal position, I have mounted upon a
rod 93 extending transversely of the car-
riage a series of dogs or ratchet pawls 94
one for each type bar and each disposed in
alignment longitudinally of the machine
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with the forward faces of the type bars,
and normally urged into engagement with
the teeth 78 by contractile springs 95 each
attached at one end to a pawl and at its
other end to a rod 96 extending transversely
of the carriage. When, therefore, a type
bar has been moved into operative position
by the actuation of any key, as shown in
Fig. 3, it will be maintained in this posi-
tion by its dog 94 so that it cannot return
to normal position upon the return of the
key and the actuator,

It has previously been explained how
upon each actuation of a key the carriage
will be spaced one step with respect to the
main frame, and the mechanisms carried
thereby. Assume now that a key . has been
actuated to position a type bar in the man-
ner just explained. Upon release of the
key the carriage will be spaced one step so
as to bring the next type bar into align-
ment with the actuating roller 88 and the
type bar stop 91.- Upon actuation, now, of
another key, or the same key, this second
type bar will be moved into operative posi-
tion to present to the printing platen that
digit character on the type bar which cor-
responds to the character on the key actu-
ated. This positioned type bar will like-
wise be retained in position by its dog 94,
and the carriage will be spaced another
step. These operations are repeated at each
actuation of a key so that the type bars are
successively and accurately positioned until
the whole number to be added has been set
up. so to speak on the type bars by succes-
sive key actuations. Since in setting up a
number the operator always begins with the
left-hand, or largest, figure of the number,
it will be obvious that irrespective of the
size of the number the various digits of
which it is composed will always appear on
the type bars in the proper vertical columns.
A number having been set up in the man-
ner explained by successive actuations of the
keys, the next operation is to move the type
bars bodily rearwardly into cooperative re-
lation with the platen to print the set-up
number upon the strip of paper. The mech-
anism by which this printing operation is
effected will now be described.

Referring now to Figs. 1 and 2, it will be
observed that a transverse shaft 97 ig
mounted at its ends in the side members of
the main frame, and carries near its left-
hand end, looking at the machine from the
front, a cam 98, the contour of which is re-
peated for each 180 degrees. Upon a rod
99 extending transversely of the main
frame at its rear end there is mounted a
curved arm 101 which extends upwardly
and forwardly, and is provided at its for-
ward end with a roller 102 overlying the
cam 98. An oscillating frame 103 compris-
ing forwardly extending side members 104

and 105 is also pivotally mounted upon the
rod 99, and in this frame upon a trans-
versely extending shaft 106 are rotatably
mounted -a plurality of accumulator wheels
each consisting of 'a spur gear 107 and a
digit character carrying disc 108 provided
on its periphery with digit characters 109
similar to those upon the rear faces of the
type bars. Upon the shaft 106, and at the
left-hand end thereof, there is loosely
mounted a hub which is provided with a
small handle 111 and two radially project-
ing shoulders 112 and 118, the shoulder 113
being considerably longer than the shoul-
der 112 for a purpose which will be later
explained. Normally the handle is posi-
tioned as shown in Fig. 2 so as to interpose
the shoulder 112 between the shaft 106 and
the roller 102 with the result that when the
cam 98 is rotated in a counter-clockwise di-
rection, viewing Fig. 2, upward and rear-
ward movement of the roller will impart
through the shoulder 112 a similar move-
ment to the shaft 106 and the frame 108 in
which this shaft is mounted. This move-
ment will bring the spur gears 107 into
mesh with the gear teeth 78 on the type bars
which have been positioned and spaced by
the key actuations into longitudinal align-
ment with these gears.

Initial movement of the cam 98 from the
position shown ‘in Fig. 2 will produce in-
terengagement between the spur gears and
the type bar teeth, and as the high point 115
of the cam passes beneath the roller 102 it
will impart an additional upward and rear-
ward movement to this roller in the direc-
tion of the platen, which, through the shoul-
der 112, the shaft 106 and the gears 107
will move the type bars bodily rearwardly
into cooperative relation with the platen
to effect the printing of the digit characters
which have been positioned by the type
bars in opposed relation to the platen. This
bodily movement of the type bars into print-
ing position does not take place relatively
to the carriage, but on the contrary the en-
tire carriage moves’ rearwardly under the
influence . of the type bars, this movement
being a rearward movement of the carrying
rollers 29, 33 and 34 rearwardly with re-
spect to their guide rods 22 and 23. As a
result of the inclination of the faces of these
rollers the entire carriage is caused to move
rearwardly and upwardly so as to bring the
type bars into cooperative relation with the
platen to accomplish the printing. After
the high point 115 of the cam has passed
the roller 102 and the printing has been
effected, the gears 107 of the accumulator
wheels will still be maintained in mesh with
the teeth of the type bars by the cam 98 in
its further movements for a purpose which
will presently appear. .

The shaft 97 and the cam 98 carried there-
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by are rotated through 180 degrees upon
each rotation of the handle 52, ninety de-
grees of the rotation being effected upon the
downward movement of the handle, and the
other ninety upon upward or return move-

" ment thereof. For the purpose of effecting
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these movements of the shaft 97 from the
handle two links 116 and 117 are employed,
these links being both pivotally connected
at their forward ends by a pin 118 with an
arm 119 projecting downwardly from the
shaft 51 upon which the handle 52 is fixed.
The rear end of the link 116 is pivotally
connected at 121 with an arm 122 sleeved on
the shaft 97, and at this pivotal connection it
is provided with a pawlp 123 adapted to en-
gage in the notches 124 of a member 125
fixed on the shaft 97. -The arm 117 is like-
wise pivoted at 126 to an arm 127 sleeved
on the shaft 97 and is provided at its pivotal
connection with a pawl 128 adapted to en-
gage with the notches 129 formed in the pe-
riphery of a member 131 fixed on the shaft
97. Upon downward movement of the
handle 52 from the position shown in Fig.
3 to that shown in Fig. 4 the rear ends of
the links 116 and 117 and the pawls carried
thereby will move in opposite directions
about the axis of the shaft 97. The pawl
128 during this movement will by its en-
gagement with one of the notches 129 rotate
the shaft 97 ninety degrees in a counter-
clockwise direction, viewing Fig. 2, while
the pawl 123 will move idly. Upon return
or upward movement of the handle the pawl
123 will engage with one of its notches 124
and rotate the shaft 97 ninety degrees far-

. ther in a counter-clockwise direction, pawl
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128 during this movément returning idly
to the position shown in Fig. 2. Tt will
thus be obvious that at each complete actua-
tion of the handle 52 the shaft 97 will be
rotated through 180 degrees as the result
of the two ninety-degree movements impart-
ed to it successively by the links 117 and 116.
The position of the parts at the limit of the
downward movement of the handle 52 is
illustrated in Fig. 4. After the printing has
been effected and while the accumulator gear
wheels 107 are still in mesh with the rack
teeth on the type bars, the type bars are
restored to normal position, thereby rotating
the accumulator wheels a distance dependent
in each wheel upon the extent of movement
of its type bar necessary to restore it to nor-
mal “position. In order to permit of the
restoration of the type bars to normal posi-

“tion, it is, of course, necessary that the re-
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taining dogs 94 be withdrawn from engage-
ment with the type bar teeth 78. This result
is accomplished by means of a rock shaft 132,
a detail showing of which appears in Fig.
12. This rock shaft has its ends journaled
in the side members 15 and 16 of the main
frame, and intermediate its ends the shaft
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is offset as shown in the drawings, the offset
portion lying just forwardly of the tails of
the dogs 94. Upon the shaft there is ad-
justably mounted a tappet block 133, and
upon the shaft 97 in alignment with this
block is mounted a cam 134. This cam
is designed to engage the tappet block just
after the printing operation has been per-
formed, and to swing the offset portion of
the shaft rearwardly against the tails of the
dogs 94, thereby withdrawing these dogs
from engagement with their respective type
bar rack teeth so as to permit return move-
ment of the type bars. For convenience in
assembling, the rock shaft 132 is preferably
made in two parts, as shown in Fig. 12, and
these parts are rigidly connected together by
the tappet block 133 which is clamped there-
on by clamping-screws 135, the position of
the tappet block on the shaft being readily
adjustable so that it may be properly posl-
tioned with respect to the cam by simply
loosening these clamping-screws.

After the retaining dogs have been with-
drawn from engagement with their type
bars a restoring member 136 fixed to the
shaft 51 and disposed beneath the fingers 77
of the type bars engages thesé type bar
fingers as the handle approaches its .down-
ward limit, thereby swinging the type bars
about their pivots until when the handle
reaches its extreme downward movement, as
shown in Fig. 4, the type bars are all re-
stored to normal position as shown in this
figure. -In other words, if a type bar when
in set-up position was disposed as shown
in dotted lines in this figure, it would be

“vestored from the dotted-line position to the

full-line position shown by the restoring
member ‘136 upon downward movement of
the handle 52.

During the restoring movement of the
various type bars each type bar with which
a gear 107 was engaged would rotate such
gear a distance dependent upon the extent
of movement of the type bar. TFor instance;
if one type bar had been moved upwardly
two spaces to present the digit character 2
to printing position, its restoring movement
would rotate its accumulator wheel two
teeth, and if another type bar had been
moved so as to present digit character 7

to printing position, its restoring movement

would rotate its accumulator wheel seven.
teeth. Whatever numbers, therefore, were
set up on the type bars would be trans-
ferred by the restoration of the type bars
to the accumulator wheels. Overthrow or
accidental displacement of the accumulator
wheels is prevented by spring-pressed pawls
140, as best shown in Fig. 4.

The accumulator wheels.it will be under--
stood are each actuated independently from
another by the type bars with which their
spur gears are in mesh. Each of these ac-
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cumulator wheels carries ten digit characters
as is customary. and it will be obvious that
when any wheel has made 2 complete revo-
lution, the next higher wheel should be
moved one step to carry the total repre-
sented by the wheel into the next column.
Obviously this result coult not be accom.-
plished by a direct connection between the
wheels adapted to be actuated at each revo-
Iution of a wheel for the reason that the
wheels are simultaneously in mesh with their
type bars, and the additional movement of
one wheel could not be imparted to it by
the adjacent wheel of the next lower order
so long as this meshing engagement between
the accumulator wheel and its type bar
existed. I have, therefore, made provision
for carrying or transferring from a lower
to a higher order of wheel after the accumu-
lator-gear wheels have been withdrawn from
mesh with the type bars. This disengage-
ment -of the accumulator wheels from the
type bars automatically takes place when
the cam 98 has completed practically a half
revolution so as to permit the roller 102,
and consequently the pivoted frame 103 to
move away from the type bars. - :

eferring now particularly to F igs. 3 and
4, 1t will be observed that one tooth on each
accumulator wheel is longer than the others,
this long tooth being indicated by reference
character 137. Upon the rod 138 extending
transversely of the frame 103 I have pivot-
ally mounted a series of latch members 139,
one for each accumulator gear wheel. The
rear end of each of these latch members is
provided with a rounded boss 141 which
1s maintained in engagement with the pe-
riphery of its spur gear 107 by means of a
contractile spring 142 which “connects the
dog 137 with the latch member 140, thus
maintaining both the dog and the latch .
member in contact. with the gear wheel.
The other arm of the latch member is
adapted normally to underlie a horizontal
shoulder.143 formed-on a pawl 144 pivotally
mounted at 145 upon a member 146, which
in turn is pivoted upon a rod 147 carrying
the dogs 137, this member 146 being adapted
to normally rest upon a rod 148 extending
transversely of the frame 103,

It will be,observed that the operative end.
of the pawl 144 is normally held by the
latch ‘member 139 out of engagement with
the teeth of the spur gear 107: When. how-
ever, during the rotation of the gear the
long tooth 137 thereof engages the boss 141
of the latch, the opposite end is withdrawn
from the shoulder 143 permitting the pawl
to drop into the position shown in Fig. 3
where it is supported by engagement of the
shoulder 143 with the cut-out shoulder 149
of the latch member, 139. There is one of
these sets of pawl mechanisms for each ac-
cumulator gear 107, and it will be obvious

7

that when a pawl has been lowered into the
position shown in Fig. 3 its rear end is in po-
sition to engage with the tooth of its gear
107 and rotate the gear a distance of one
tooth upon rearward movement of the pawl

‘which is effected by upward swinging move-

ment of its carrying member 146 about its
pivotal shaft 147, '
Referring now to.the mechanism for ac-
tuating these accumulator pawls, attention
is first directed to a cylinder 151 mounted
upon a shaft 152 which is journaled at its
ends in the side members 15 and 16 of the
main frame. the cylinder being disposed in
alignment longitudinally of the machine
with the accumulator wheels and their ac-
tuating pawls, as will be evident from Fig.
1. 'This cylinder is provided on its pe-
riphery with radially projecting pins or
studs 153 each of which is disposed in align-
ment longitudinally of the machine with a
shoulder 154 formed upon the forward face
of the upturned portion of its  respective
member 146. Tpon rotation of this cylinder
in a clock-wise direction, viewing Figs. 2.
3 and 4 'when the frame 103 is in lowered
position, as shown in Figs. 2 and 3, the
shoulder 154 of each member 146 will be en-
gaged by its respective stud 153. whereby
this member will be swung by the stud in
a counter-clockwise direction about its pivot
147. ' If the pawls 144 are supported upon
the end of the members 139 so that they are
in position to engage the teeth of the gears
107, this rocking movement of the members
146 will simply carry. the pawls rearwardly
in an idle movement which will not actuate
the gears 107. When, however, a pawl 144
has been dropped into operative relation

‘with respect to its gear 107 by the engage-
‘ment of the long tooth on the gear with the

member 139 as has been previously ex-
plained. the pawl, then being in the position
shown in Fig. 8, will upon rearward move-
ment move this gear a distance of one tooth
in_a_counter-clockwise direction. thereby
bringing the next higher digit numeral into
registering position on the accumulator
wheel. ' )
The shaft 152 is given a complete rotation
upon each downward movement of the han-
dle 52, and also upon each rearward move-
ment thereof. This rotation of the shaft 152
and its cylinder is effected by means of a
gear 150 mounted upon the shaft 152 in
pesition to continuously mesh with a larger
driving gear 155 fixed upon the cam-shaft
97.. The ratio between the gears 150 and 155
is'a one to four ratio so that a complete ro-
tation of the shaft 152 and its cylinder 151
will be effected at each ninety-degree rotation
of the shaft 97. Since initial downward
movement of the handle 52 rocks the frame
103 through the instrumentality of the cam
98, as has been previously explained, so as
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to elevate the forward end of this shaft and
bring the gears 107 into mesh with their re-
spective type bars, it will be evident that the
shoulders 154 are disposed by the movement
of the frame 108 out of the path of travel of
the studs 153 so that upon downward move-
ment of the handle 52 the cylinder 151 ro-
tates idly. Near the completion of the down-
ward stroke of the handle 52 the frame 103
returns to normal lowered position, and the
type bars are subsequently restored to nor-

plained so that upon rearward movement of
the handle all of the pawls 144 will be actu-
ated by the cylinder studs 153. Only those
pawls, however, which have been positioned
in cooperative relation with their gear wheels
107 by the action of the long tooth on the
gear wheel will perform any function, and
these pawls will move their gears to perfcrm
the carrying operation which results in the
presentation of a next higher digit charac-
ter on those accumulator wheels which are

next higher in order than the wheels which-

have completed a revolution so as to _bring
their long teeth into pawl-releasing opera-
tion. :

From the foregoing it will be understood
that the restoring movement of each ‘type
bar will add to its respective accumulator
wheel a number of digits equal to the num-
ber presented in printing position by the
type bar, and these numbers are added to
the accumulator wheels irrespective of the
previous position of the wheels and without
at this time carrying from any wheel to the
wheel of the next higher order. After the
restoring movement of the type bars has
been completed and the accumulator wheel
gears have been disengaged from the type
bars, return movement of the handle 52 will
then perform -the carrying operation by
moving higher one space, each wheel of the
higher order the pawl of which has been
disposed in operative relation thereto by the
long tooth of the wheel of the next lower or-
der. Thus upon a complete cycle of the han-
dle 52 the number represented by the actu-
ated type bars will be accurately added to
the number previously appearing upon the
accumulator wheels. It should be. noted
that the printing platen is positioned in
alignment longitudinally of the machine
with the accumulator wheels, and that the
type bars are moved successively into posi-

tion between the accumulator wheels and the
“platen upon each actuation of a key by the

spacing mechanism- which has previously
been described, and that upon each complete
actuation of the operating handle 52 the car-
riage upon which the type bars are mounted
is restored to normal position, as shown in
Fig. 1, so that there is nothing interposed be-
tween the accumulator wheels and the platen.
Whenever it is desirable to print upon the
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paper strip the sum total of the numbers
which have been listed and printed by the
type bars, it is only necessary to bring the
accumulator wheels into printing relation
with the platen, whereupon the total ap-
pearing on the accumulator wheels will be
printed. It might be stated at this point
that the paper is fed across the platen by a
step-by-step movement after each type bar
printing operation, but the mechanism for
accomplishing this result is not shown here-
in as 1t may be of any well known or pre-
ferred construction. .
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The printing of the total by the accumu- .

lator wheels is accomplished 1n the follow-
ing manner:— . :

After the listing has been completed and
the parts have been restored to normal posi-
tion as indicated in Fig. 1, the handle or
lever 111 is swung on its pivot in a counter-
clockwise direction, viewing Figs. 2 -and 6,
to withdraw the shoulder 112 from between
the shaft 106 and the roller 102 and dispose
the longer shoulder 113 in operative rela-
tion between these members. This opera-
tion moves the shaft 106 and the accumu-
lator wheels carried thereby upwardly and
rearwardly with respect to the roller 102
so as to bring the faces of the accumulator
wheels which are opposed to the printing
platen substantially into the plane that the
rear faces of the type bars assume during
the listing operation and before printing is
effected. After lever 111 has been adjusted
into the position shown in Fig. 6, the han-
dle 52 is then given a full downward and
upward stroke. This operation through the
instrumentality of the cam 98 moves the
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accumulator wheels into printing relation .

with the platen so as to impress upon the
paper strip the number appearing on the
accumulator wheels, which number is the
total of the numbers previously listed.
During this total-printing operation ef-
fected by the handle 52 the carrying mecha-
nism and the carriage-restoring mechanism
are idly operated since the carrying pawls
are all in inoperative position with respect to
their gears, and the type-bar carriage is al-
ready disposed in narmal or restored position.
A fter the total has been printed it is usually
desirable to restore the accumulator wheels
to zero before the next listing operation is
begun. This may be accomplished by manu-
ally turning each of the accumulator wheels
forwardly or backwardly to zero, or, if pre-
ferred, automatic mechanism may be em-
ployed for performing this function, I
have not deemed it necessary, however, to
show this accumulator wheel restoring
mechanism in this application as it is not
a part of my present invention.

It is believed that the principle of my in-
vention, one preferred embodiment thereof.
its mode of operation, and many of the
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attendant advantages will be understood
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‘bar is moved

from the foregoing without further de-
scription, but it should be obvious that the
details of construction illustrated and de.
scribed are capable of considerable modifi-
cation and variation without departing
from the essence of the invention as defined
in the following claims,

"~ Ieclaim: : :

1. In an adding machine, the combination
of a pivotally mounted type bar, a plurality
of keys, an actuator disposed between each
of said keys and said type bar, and adapted
to be moved a different distance by each
key to positively move said type bar into a
predetermined position, depending upon the
key depressed, and means also movable a
different distance by each key for positively
limiting the extent of movement of said
type bar to prevent overthrow thereof.

2. In an “adding machine, the combina-
tion of a type bar, 1 series of keys, an oscil-
latable  actuator interposed between said
type bar and said keys, said actuator being
constructed to be moved a different distance
by each key depressed, whereby said type

to a position corresponding to
the particular key depressed, and means
movable a different distance by each key
for positively preventing overthrow move-
ment of said type bar.

8. In an adding machine, the combination

_of a series of type bars, a series of keys,

an actuator interposed between said type

bars and said keys, said actuator being pro- -

vided with abutment surfaces in the path of

movement of said keys, said surfaces being’

each disposed in a different plane, means
movable simultaneously with said actuator
and by said keys for preventing overthrow
of said type bars, and means for present-
ing said type bars successively in co-opera-
tive relation with said actuator. :

4. In an adding machine, the combination

of a series of pivotally mounted type bars,

a series of pivotally mounted keys, a piv-

otally mounted actuator interposed between

said type bars and said keys, said actuator
having abutment surfaces. disposed in dif-
ferent planes so that upon depression of a
key, a type bar will be moved by said actu-

ator into the position depending upon the’

particular key depressed, an overthrow pre-
ventor movable by each key a different dis-

tance and means for presenting said ‘type

bars in succession in co-operative relation
with'said actuator. , . :
5. In an adding machine, the combination

of a series of pivotally mounted type bars,
a series of pivotally mounted keys, an actu- -

ator interposed between said type bars and

said keys and adapted when actuated by a

key to move a type bar a distance.corre-
spondinig to the particular key depressed,

means also interposed between said type-

- each having

. rying portion of said

- upon the depression of a

-adapted to be operate

=

bars and said keys for positively préventing :

overthrow of an actuated type bar, and
means for presenting said type bars in suc-
cession into position to be actuated by said
actuator, .

6. In an adding machine, the combination
of a series of pivotally mounted type bars,
an arm projecting on the op-
of its fulerum from the type car-
bar, a series of keys, a
pivotally mounted actuator interposed be-
tween said type bar arms and said keys, said
actuator being equipped with abutment
surfaces in different planes so that a differ-
ent degree of movement is imparted to said
actuator by each key, a member provided
with abutment surfaces complementary to.
the abutment surfaces on said actuator for
positively limiting the extent of movement
of said type bars by-said actuator, and means
for presenting the type bars in succession

into co-operative relation with said actuator

posite side

- after each key actuation.
7. In an adding machine, the combination -

of a series of type bars, a plurality of keys,

~means whereby successive key actuations

will move said type bars in regular succes-
sion irrespective of the order in which the
keys are actuated, and a single actuator
regulating the extent of movement of each
type bar in conformity with the particular
key by which its movement is caused.

8. In an adding machine, the combination
of a type bar, a plurality of keys, key ac-
tuated means for positively moving said
type bar a predetermined distance, depend-
ent upon the particular key actuated, key
actuated means for preventing overthrow of
said type bar, and independent means for

locking said type bar in the position to
~ which it has been moved.

9. Inan adding machine, the combination
of a series of type bars, a series of keys,
between said keys and said

means interpose
type bars for positively moving & type bar
key an amount de-
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termined by the particular key depressed, -

means also actuated by a key for preventing
overthrow of an actuated type bar, and
means independent of the type bar actuat-
ing means for locking each type bar in the
position to which it has been moved,
10.-In an adding machine, the combina-
tion of a plurality of keys, a type bar actua-
tor and a complementary type bar stop, each
by ‘the actuation of
any key, a series of type bars, and means
for ‘successively presentin said type bars
into" position to be controlled by said actu-
ator and stop upon successive actuation of
said keys, : o
11. In an adding machine, the combina-
tion of a frame, a carriage movable longi-
tudinally and transversely relatively there-
to, a series of type bars mounted on said
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carriage and each equipped with & series of
digit characters, key mechanism including
a plurality of keys each adapted to move &
type bar so as to present to printing posi-
tion a digit character corresponding to the
particular key actuated, and means includ- -
ing a rotatable cam for moving said car-
riage and the type bars thereon longitudi-
nally relatively to the frame to-produce an
impression from said presented digit char-
acters. .

19, In an adding machine, the combina-
tion with a frame, a carriage movably
mounted thereon, s series of type bars ar-
renged on said carriage, 2 plurality of keys
mounted on the frame, a single key-actuated
means for positively moving said type bars
a distance dependent upon the particular
key actuated in each instance, means for,
moving the carriage so that the type bars’
are successively positioned for actuaiion,
sud means for moving the carriage so as to
simultaneously print from all of the posi-
tioned type bars. i ' o

18. In an adding machine, the combination
of o frame, & plurality of keys mounted
theveon, a carriage movable on the frame,
a series of type bars mounted on the car-
riage, means for moving said carriage so as
to pressnt the type bars successively into

osition to be actuated, a single key-actuated '
1glevice whereby said type bars are disposed
in various positions dependent in each in-
stance upon the particular key actuated,
means for preventing overthrow of each type
bar, independent means for locking said type
bar in the position to which it has been
moved, and means for taking an impression
simultanecusly from all of the positioned
type bars. : :

14. T an adding machine, the combination
of a frame, s plurality of keys mounted
thereon, a cerriage movable with respect to
the frame, a series of type bars coaxially
mounted on said carriage, each type bar be-
ing equipped with characters corresponding -
to the various keys, a single key-actuate
means movable by each key a different dis-
tance for positively positioning a type bar
so as-to present that character which corre-
sponds to the particular key actuated, and
means for moving the carriage with respect
to the frame so ss to print the characters
presented by all of said positioned type bars.

15. In an adding machine, the combination
of g frame, s plurality of keys and a handle
mounted thereon; & carriags movably mount-
od on the frame, a series of type bars ar-
ranged on said carriage, key-actuated means
for moving said type bars relatively to the
carriage, means for moving the carriage at
sach actustion of a key, and means including
g rotatable cam for moving said carriage 2t
each actuation of said handle.

16. In an adding machine, the combination
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of a frame, a plurality of keys and a handle
mounted thereon, a carriage movably mount-
ed on said frame, means for moving said

carriage transversely of the frame in one

direction a predetermined amount upon each

70

actuation of a k¥, and means operated by -

said handle for positively moving the car-
riage longitudinally of the frame, and posi-
tively restoring said carriage to normal po-
sition.transversel
plete actuation of said handle. ,

17. In &n adding machine, the combination
of a frame, a plurality of keys and 2 handle
mounted thereon, & carriage movable with
respect to said frame, a series of type bars
pivoted upon said carriage, key-actuated
means for positively positioning said type
bars on the carriage, key-actuated means for
moving said carriage transversely of the
frame in one direction aé each actuation of a
key, means for moving said carriage longi-
tudinally of the frame upon movement of
said handle in one direction, and means for
restoring said carriage to normal position
transversely of the frame upon movement
of said handle in the opposite direction.

of the frame at each com-
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18. In an adding machine, the combination

of a movable carriage, a series of Eype bars
pivotally mounted thereon, a pluralitg of op-
erating keys, means whereby a type bar will

be moved about its pivot to a predetermined

position upon the actuation of any key,

means whereby said carriage is moved one
step. transversely of the machine upon each
actuation of a key, a handle, a series of dogs
for holding said type bars in position, a series
of accumulator wheels, means operated by
the handle for establishing an operative con-
nection between the positioned type bars and

“said accumulator wheels, means actuated by

the handle for releasing said dogs after said
connection has been established, handle-ac-
tuated means for restoring said type bars to
normal position, thereby rotating said accu-
mulator wheels, and handle-actuated means
including a cylinder provided with radial
studs for subsequently imparting additional
rotary movement to certain of said accumu-
lator wheels, said last-mentioned means being
controlled by the position of an accumulator
wheel of the next lower order.

- 19. In an adding machine, the combination
of a frame, a carriage movable transversely
thereof, a series of type bars pivotally mount-
ed on said carriage, a plurality of keys
mounted on the frame, and a &ype bar ac-
tuator interposed between said keys and said
type bars, said actuator being provided with
a plurality of abutment faces each posi-
tioned in the path of travel of a key and
each disposed in a different plane, and also
having an actuating arm adapted to engage
a single type bar upon depression of 2 key.
- 20. In an adding machine, the combination
of s frame, a carriage movably mounted
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thereon and a series of type bars co-axially
and pivotally mounted on said carriage, each
type bar having a character-carrying por-
tion disposed concentrically with the piv-
otal mounting of the type bars, a plurality
of keys mounted on the frame, a type bar
actuator interposed between the keys and
-said type bars, said actuator having a plu-

1L

rality of abutment faces each adapted to be
engaged by a key, and also having a type bar
engaging portion adapted to engage a sin-
gle type bar, and means for moving said car-
riage upon each actuation of a key to pre-
sent the type bars successively into position
to be operated upon by said actuator.
ROY D. KING
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